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During that presentation RAND stated that Qatar should accomplish two major tasks. It should create:
 an ICT environment that will allow all of Qatari society to enjoy the benefits of ICT, and
 an overall ICT Authority to co-ordinate and manage ICT development
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SUMMA

= Funded by the European Commission (DG-TREN) as
part of its Fifth Framework research program

= Seven partner organizations; RAND as Coordinator
= November 2002 — April 2005
= Final conference on April 5, 2005

= Fundamental knowledge; still relevant for its
operationalization of the concept of sustainable
transport
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The Objectives of SUMMA

= Define sustainable transport and mobility
= QOperationalize this definition by identifying

* Outcomes of interest (in the language of policymakers)

* Indicators for use in policy assessment and monitoring developments
relevant for sustainable transport and mobility (quantitative; able to be
measured by models and tracked in the real world)

= Assess the potential contribution of EC policies to
promoting sustainable transport and mobility In
regions and cities
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SUMMA Tasks

WPO: Project Management & Coordination
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Analytic Policy Assessment Framework
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Defining Sustainability

(Bruntdland Commission, October 1987)

"Sustainable development is development that meets the
needs of the present without compromising the ability
of future generations to meet their own needs.”
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Defining Sustainable Transport
(Council of the EU, 2001)

= A sustainable transport system is defined as one that:

* Allows the basic access and development needs of individuals,
companies and societies to be met safely and in a manner
consistent with human and ecosystem health, and promises
equity within and between successive generations.

 |s affordable, operates fairly and efficiently, offers choice of
transport mode, and supports a competitive economy, as well as
balanced regional development.

 Limits emissions and waste within the planet’s ability to absorb
them, uses renewable resources at or below their rates of
generation, and, uses non-renewable resources at or below the
rates of development of renewable substitutes while minimizing
the impact on land and the generation of noise.
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The Three Dimensions of Sustainability

Economic

= Economic, environmental,
and social

Growth
Efficiency
Stability

= Policy outcomes for all three
dimensions have to be N
considered simultaneously
(not sequentially or

independently) K
N
= Tradeoffs must be made ¢
among them Poverty Biodiversity/resilience
Culture/heritage Natural resources

Consultation/Empowerment Pollution

Intergenerational equity

. Population participation .
Social Environmental
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Goals / Outcomes of Interest

Economic

Environmental

Social

B Accessibility

B Transport operation
cost

® Productivity /
Efficiency

@ Costs to economy

B Benefits to economy

B Resource use

M Direct ecological
intrusion

B Emissions to air

M Emissions to soil
and water

B Noise

® Waste

® Accessibility and
affordability

W Safety and security

M Fitness and health

™ Liveability and
amenity

B Equity

M Social cohesion

® Working conditions
In transport
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Principles of Outcome Indicator Development

= The set of indicators should cover all of the
outcomes of Interest

= Each indicator should have a clear relationship to

the goals/outcomes of interest of sustainable
transport

= Each indicator should be a measurable outcome of
the transport system

= Existing data availability not critical (“wish list”)
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The Process of Indicator Development

= ldentified several possible indicators for each
outcome of interest (based on existing work,
whenever available)

= Screened and revised the indicators at expert and
policymaker workshops

= Ended with detailed descriptions of 60 indicators in
a common format
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Links Between Sustainability Goals and SUMMA Outcomes of Interest

Element from the definition of sustainability

Related Outcome of Interest (Ool)

Dimension

Basic access

o Accessibility

Economic, social

Development needs

Accessibility

Cost / benefits to economy
Productivity / Efficiency
Transport operation costs
Social cohesion

Economic, social

Safety

Safety and security

Social

Human health

Safety and security

Fitness and health

Liveability, amenity

Emissions to air, soil and water

Social, environmental

Ecosystem health

Direct ecological intrusion
Emissions to air, soil and water
Waste

Environmental

Equity Equity Social

Affordable Accessibility (incl. affordability) Social
Accessibility (by mode)

Fairness Equity Economic, social
Transport operation costs

Efficiency Productivity / efficiency Economic

Transport operation costs

Transport modes

Accessibility

Economic, social

Competitive economy

Accessibility

Transport operation costs

Costs and benefits to the economy
Productivity / efficiency

Economic

Emissions

Emissions to air, soil, water
Emissions of noise

Environmental

Waste

Waste

Environmental

Renewable and non-renewable resource use

Resource use

Economic,
environmental

Impacts on land

e Resource use (incl. land take)

e Direct ecological intrusion (incl.
fragmentation)

Environmental

Noise

e Emission of noise

Environmental

3
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		Element from the definition of sustainability

		Related Outcome of Interest (OoI)

		Dimension



		Basic access

		· Accessibility

		Economic, social



		Development needs

		· Accessibility

· Cost / benefits to economy

· Productivity / Efficiency

· Transport operation costs

· Social cohesion

		Economic, social



		Safety

		· Safety and security

		Social



		Human health

		· Safety and security

· Fitness and health

· Liveability, amenity

· Emissions to air, soil and water

		Social, environmental



		Ecosystem health

		· Direct ecological intrusion

· Emissions to air, soil and water

· Waste

		Environmental



		Equity

		· Equity

		Social



		Affordable

		· Accessibility (incl. affordability)

		Social



		Fairness

		· Accessibility (by mode)

· Equity

· Transport operation costs

		Economic, social



		Efficiency

		· Productivity / efficiency

· Transport operation costs

		Economic



		Transport modes

		· Accessibility

		Economic, social



		Competitive economy

		· Accessibility

· Transport operation costs

· Costs and benefits to the economy

· Productivity / efficiency

		Economic



		Emissions

		· Emissions to air, soil, water

· Emissions of noise

		Environmental



		Waste

		· Waste

		Environmental



		Renewable and non-renewable resource use

		· Resource use

		Economic, environmental



		Impacts on land

		· Resource use (incl. land take)

· Direct ecological intrusion (incl. fragmentation)

		Environmental



		Noise

		· Emission of noise

		Environmental








Some Environmental Outcome Indicators

= Resource use
« Energy consumption
« Consumption of solid raw materials
* Land take

= Emissions to air
« Transport emissions of greenhouse gases (GHG)
* GHG emissions from manufacture and maintenance
» Transport emissions of air pollutants
 Air pollutant emissions from manufacture and maintenance

3
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Some Economic Outcome Indicators

= Benefits to economy
« Gross value added
« Public revenues from taxes and traffic charging
« External benefits of transport (e.g., reliability)

= Transport operation costs

e Supplier operating costs
« Transport-related expenditures of households
» Transport prices

= Costs to economy
 Infrastructure costs
 Public subsidies
« External transport costs

3
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Difficulties in Specifying
Social Outcome Indicators
= Literature only recently being developed

= No agreement on what social sustainability means
* Not only stability and balance
« Also change and development

= Equity is a fundamental aspect
» Horizontal (within current generation)
* Vertical (across generations)

3
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Some Social Outcome Indicators

= Accessibility and Affordability

» Access to basic services
* Access to public transport
« Affordability

= Safety and Security
* Accident-related fatalities and serious injuries
* Vehicle thefts and other crimes
 Security on public transport

= Fitness and Health
« Walking and cycling as transport means for short-distance trips

3
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The SUMMA Policy Assessment Framework

EC & Other
Member States stakeholders

S e

Sustainable
Transport &
Mobility (Goals)

\ 4

White

Paper t
Policies

Reference Fast Simple Outcome
scenario Model indicators
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Fast Simple Model

(Three Modules: DRM, IAM, and PAM)

Policy measures

Policy
assessment

Outcome

indicators

Policy

Reference Demand transport demand
Scenario | | Response
Module
/IAr\n pact indicator values
ssessment
Module l
Policy
Fast Assessment
Sim p|e Module
Model Monetary values f
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DRM — Spatial Disaggregation

25 countries

EU-25 less Malta
and Cyprus, but
iIncluding Norway
and Switzerland

Demand is
generated at
NUTS-2 level
(e.g., provinces in
the Netherlands)
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The SUMMA Policy Assessment Framework

Reference
scenario

EC &
Member State

)

White
Paper
Policies

levers

Fast Simp

Model

.

le

Other
stakeholders

Goals and
subgoals

Outcome
indicators

The SUMMA policy assessment process: Goals - Policies - Levers = Indicators
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Goals of the EC’s (2001) White Paper

1

(GO V)

o O b~

3
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Shifting the balance between modes of transport

1.1
1.2
1.3

1.4
1.5

Improving quality in the road sector
Revitalising the railways

Controlling the growth in air transport
Adapting the maritime and inland waterway
transport system

Linking up the modes of transport

Eliminating bottlenecks
Placing users at the heart of transport policy

3.1
3.2

Unsafe roads
The facts behind the costs to the user

Managing the globalisation of transport
Rationalising urban transport
Achieving a sustainable transport system

29



White Paper Category 3.2 Goals
Specified in Detail

1 Shifting the balance between modes of transport
2 Eliminating bottlenecks
3 Placing users at the heart of transport policy
3.1 Unsafe roads
3.2 The facts behind the costs to the user
Guarantee the interoperability of means of
3.2.1
payment on the trans-European road network
3.2.2 Establish an infrastructure charging system
Propose uniform taxation for commercial road
3.2.3
transport fuel
4 Managing the globalisation of transport
5 Rationalising urban transport
6 Achieving a sustainable transport system

3
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Assigning Policy Lever Values

Policy Lever value/

Policy implementation Justification of policy levers

The facts behind the costs to the user

|Guarantee the | |

Guarantee the interoperability of
3.2.1P means of payment on the trans-
European road network

Car time decrease of
2%

3.2 9p Establish an infrastructure Variable car cost
o charging system Increase of 15%
5 11p Implement road pricing (for |Car cost increase of 13%

passenger transport) on inner city roads Referring to operationalisation of Scenario C of
Hamburg 2010 Transport Planning Concept 2010

Implement road pricing (for [Lorry cost increase of 3%

o-11F freight transport) on inner city roads
Establish uniform taxation [|Hybrid cars variable cost
for commercial road increase of 9% and other
3.2.3P .
transport fuel (for passenger|car s variable cost
transport) increase of 12% Referring to internal cost model structure (share of cost
Establish uniform taxation component)

for commercial road Lorry cost increase of
transport)

3
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Scorecard
(Relative changes in outcome indicators)

O1 02 O3
P1 101
P2 100
P3 99

(Values shown are percentage changes in the outcome
indicators between the Reference Case and the policy run)
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Transport Systems Modelled

= Passenger non-urban
= Freight non-urban

= Passenger urban

= Freight urban

3
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Transport Systems Modelled

= Passenger non-urban
Freight non-urban

= Passenger urban

= Freight urban

3
TUDelft

34



Passenger Non-Urban Goal Hierarchy

REVITALIZE

IMPROVE ROAD SECTOR RAILWAYS

Pay full costs Improve | Improve Reduce air pallution \ Reduce road congestion Increase energy | Increase use

rad | accesshility Reduce Reduce car kiometers Increase efficiency ofrall

Pay for IPayfnr safety emissions | Reduce Reduclecartrips infrastru;tur (Reduce use

A infrastruct fyehkm | length of Made shitt £ capacty of roads)

Ure COsts cartips | Slow | Moped | Public | Ral
mades fransport
%
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Goal Tree for the Goal "Improve Road Sector”
(Passenger Non-Urban)

Improwe Foad Secior

Fay il costs Improwe road Innpro v Reducs air Reducs road Incresss
| sakety socessibility podiuticn CONgEstion Energy
I efficiency
| L
| | |
Pay o =51,r1': Reduoe li Reduce car kilkbmetars Inresss
=XEMm S frastructurs =missions/ | infastrucurs
:c-sts soskE vehkm E-:;l 'lﬁff Mode =hit capacity
Skew  Moped Public Flail

T

mades Ll transpaort lJ

h |

ECEACa  ECEA ECH1B _ ECGCRmd  CAMSA DRM1A DAMGAI DRMEAZ DAMGEAE DRMEM CRM3A  DRMMA  EPM1A B4
ECETACar ENTACAC ous
ECDECer MDA

EMTACEHC

EMTACrEM
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Passenger Non-Urban Policies (17)

Passenger policies
1.1.1P Harmonise inspections and penalties (for passenger transport)

1.2.1.2P Ensure a high level of safety for the railway network (for passenger transport)

1.2.1.3P Update the interoperability directives for all components of the network (for passenger transport)

1.5.1P Build and promote multi-modal transport networks and terminals (for passenger transport)
3.2.1P Guarantee the interoperability of means of payment on the trans-European road network (for passenger transport)

3.2.2P Establish an infrastructure charging system (for passenger transport)

3.2.3P Establish uniform taxation for commercial road transport fuel (for passenger transport)
4.1P Mobilise private sector finance to link the Accession countries to the trans-European railway network (for passenger transport)

4.5P Develop an EU satellite navigation system (Galileo) (for passenger transport)

5.4P Introduce low-price tickets for employees to use on public transport in cities (‘job ticket' for passenger transport)
5.5P Improve the performance and service quality of public transport (for passenger transport)

5.12P Increase parking fees (for passenger transport)

5.22P Add road infrastructure (for passenger transport)

6.1.1P Subsidise energy efficient car purchase (for passenger transport)

6.1.2P Subsidise energy efficient car technologies (for passenger transport)

6.4P Make PM filter mandatory (for passenger transport)

6.5P Change fixed price of car ownership (for passenger transport)

elft
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Results From Passenger Non-Urban Policy
Runs (2" Level Goals, European Level)

IMPROVE ROAD SECTOR qui\llll_w'kl\(zslz
Reduce road Reduce air Pay full costs Improve road  Increase energy  Increase use of rail
congestion pollution safety efficiency (Reduce use of roads)

1.1.1P 102 102 99 103 101

1.2.1.2P 101 101 100 101 100 103

1.2.1.3P 101 101 100 101 100 103

1.5.1P 101 101 100 102 101

5.22P 98 103 102 100

3.2.1P 100 100 100 100 100 99

32.2P 102 10: [ 10 103

3.2.3P 102 103 102 99 102

4.1P 101 101 100 101 100

4.5P 100 100 100 100 99 98

5.4P 101 101 99 102 101 _
5.5P 101 101 100 102 100 102

5.12P 100 100 _ 100 100 100

6.1.1P 100 101 100 100 99 100

6.1.2P 100 101 100 100 99 100

6.4P 100 _ 100 100 100

6.5P 101 102 99 103 99 _
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Best and Runner-Up Passenger
Non-Urban Policies

Second-Level Goal Best Policy Runner-up Policies
Reduce road congestion 3.2.2P
3.2.3P
Reduce air pollution 6.4P 3.2.2P
3.2.3P
Pay full costs 3.2.2P 5.1.2P
Improve road safety 3.2.2P
3.2.3P
Increase energy efficiency 5.2.2P
Revitalise railways 5.4P 15.1P
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Best Policies: Passenger
Non-Urban Policies

Second-Level Goal Best Policy Runner-up Policies
Reduce road congestion 3.2.2P
3.2.3P
Reduce air pollution 6.4P 3.2.2P
3.2.3P
Pay full costs 3.2.2P 5.1.2P
Improve road safety 3.2.2P
3.2.3P
Increase energy efficiency 5.2.2P
Revitalise railways 5.4P 1.5.1P

Reduce air pollution, 6.4P: Make particulate matter filters mandatory (152)

Pay full costs, 3.22P: Establish an infrastructure charging system (for pax transport) (167)

Revitalise railroads, 5.4P: Introduce low-price tickets for employees to use on public
transport in cities (‘job ticket’ for pax transport) (118)

3
TUDelft I



Passenger Non-Urban Policies:
Reduce Road Congestion

o 5.22P: Add road infrastructure (98)
o 3.22P: Establish an infrastructure charging system (102)

o 3.23P: Establish uniform taxation for road transport fuel (102)

Note: shift to rail under 3.2.2P and 3.23P is small, since they induce a mode shift to
other modes (e.g., bus-tram-metro and slow modes)

3
TUDelft

41



Freight Non-Urban Goal Hierarchy

ADAPT
REVITALIZE | MARITIME
IMPROVE ROAD SECTOR RAILWAYS IWW
Pay full costs Improve Improve Reduce air pollution Reduce road congestion Increase |lncrease use of] Increase
road | accessibility Reduce truck kilometers increase Energy rail (Reduce |use of WY
Pay for Pay for safety Reduce Reduce length of truck Reduce truck trips infrastructure efficiency | use of roads (Reduce
external | infrastructure EMISEIoNs Make trip intermodal Made shift capacity Feduce rail use of
costs costs ivehkm il ‘ Ses ‘ A congestion | roads)
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Freight Non-Urban Policies

Freight policies
Harmonise inspections and penalties (for freight transport)

=
=

11.2F Increase the number of checks that Member States are required to carry out on compliance with driving times and drivers’ rest periods (for
o freight transport)

5.21F Allow bigger trucks for long-haul transport (for freight transport)

1.2.1.1F Open up the national freight markets to cabotage (for freight transport)

1.2.1.2F Ensure a high level of safety for the railway network (for freight transport)

1.2.1.3F Update the interoperability directives for all components of the network (for freight transport)

s21F |

1211F

1212F

Improve inland waterway transport (for freight transport)

Develop a European maritime traffic management system (for freight transport)

Build and promote multi-modal transport networks and terminals (for freight transport)

Standardise transport units and freight loading techniques (for freight transport)

Increase service frequency for non-road modes (for freight transport)

Harmonise rules governing checks and penalties concerning speeding in international commercial transport onthe trans-European road network
(for freight transport)

Establish an infrastructure charging system (for freight transport)

Establish uniform taxation for commercial road transport fuel (for freight transport)

Develop an EU satellite navigation system (Galileo) (for freight transport)

Increase / make uniform time windows (for freight transport)

Subsidise environmentally friendly transport modes (for freight transport)

Subsidise rail transport (for freight transport)

-
C\R
O
D
=4
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Results From Freight Non-Urban Policy
Runs (2" Level Goals, European Level)

IMPROVE ROAD SECTOR R Ave  ADAPT MARITIME IWW
Pay full costs Reducg air Reduce r.oad Increqsg energy Increase use of rail Increase use of IWW
pollution congestion efficiency (Reduce use of roads) (Reduce use of roads)
1.1.1F 102 101 101 100 102
1.1.2F 99 101 101 100 102
5.21F 101 99 99 100 93 98
1.2.1.1F 100 100 100 100 99
1.2.1.2F 100 100 100 100 99
1.2.1.3F 100 101 100 100 99
1.4.6F 100 100 100 100 100 101
1.4.7F 100 100 100 100 99 100
1.5.1F 98 102 102 100 - 101
1.5.4F 98 102 102 100 98
6.7F 100 100 100 100 101 100

100 100 100

3
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Best and Runner-Up Freight
Non-Urban Policies

Second-Level Goal Best Policy Runner-up Policies
Pay full costs 3.2.2F 3.2.3F
Reduce air pollution 6.3F 3.2.2F
6.6F 3.2.3F
Reduce road congestion 6.3F 3.2.2F
6.6F 3.2.3F
Increase energy efficiency
Increase use of railways 6.6F 3.2.2F
6.3F 3.2.3F
1.5.4F
1.5.1F
1.1.2F
1.1.1F
1.2.1.3F
Increase use of inland waterways 3.2.2F
3.2.3F

3
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Best and Runner-Up Freight
Non-Urban Policies

Second-Level Goal Best Policy Runner-up Policies
Pay full costs 3.2.2F 3.2.3F
Reduce air pollution 6.3F 3.2.2F
6.6F 3.2.3F
Reduce road congestion 6.3F 3.2.2F
6.6F 3.2.3F
Increase energy efficiency
Increase use of railways 6.6F 3.2.2F
6.3F 3.2.3F
1.5.4F
1.5.1F
1.1.2F
1.1.1F
1.2.1.3F
Increase use of inland waterways 3.2.2F
3.2.3F

* Charging (3.22F or 3.23F) increase lorry costs by 18% (infrastructure or taxation)
o Subsidization of environmentally friendly modes (6.3F) or rail (6.6F)

3
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Infrastructure
charging
system

Taxation for
commercial
road transport
fuel

Results From Freight
Non-Urban Policy Runs

REVITALIZE ADAPT MARITIME

IMPROVE ROAD SECTOR RAILWAYS IWW

Increase use of IWW
(Reduce use of
roads

Reduce air Reduce road Increase energy Increase use of rail

Pay full costs pollution congestion efficiency  (Reduce use of roads)




Results From Freight
Non-Urban Policy Runs

Bigger trucks
for long-haul
transport

3
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REVITALIZE ADAPT MARITIME
RAILWAYS IWwW
Increase use of IWW
(Reduce use of
roads)

IMPROVE ROAD SECTOR

Reduce air Reduce road Increase energy Increase use of rail

Pay full costs pollution congestion efficiency  (Reduce use of roads)




A Few Policy Conclusions
(European Level)

= An effective policy for realizing the goals for both passenger and
freight transport, is to increase the price for using the road
infrastructure.

= A policy based on charges appears to perform better than a policy
of providing subsidies.

= Improving the level of service for road freight transportis not a
good way to achieve the goals. It attracts transport from rail and
iInland waterways, and therefore leads to more truck kilometers.

= There appear to be only small variations in the size of the policy
effects across the various countries and regions of Europe, which
suggests that the EC could implement these policies Europe wide.
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rurther Information

e Warren E. Walker, S. Adnan Rahman, Rik van Grol, and Lisa

Klautzer, “Operationalizing the Concept of Sustainable Transport
and Mobility”, Environmental Practice, Vol. 8, Issue 1 (March
2006), pp. 24-48. [doi 10.1017/51466046606060029]

o w.e.walker@tudelft.nl
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