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Overview

1) Background, and SUNRA WP1 activities

2) General sustainability definitions
— Policy level
— Scientific level
3) Sustainability for Transport/Mobility
— Challenges and definitions
— Various approaches
4) Application to NRA'’s
— Anatomy and context’ of NRAs
— Ways to ‘map’ sustainability to NRAs

5) Discussion: How to define sustainability for NRAs ™ ?
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Background

e DTU Transport, Denmark’s

largest transport research hub
— Policy, Behaviour, Economics;
Modelling; Safety, Logistics...

e My professional background:
— Environmental Planning (1988)
— Danish EPA (1988-92)
— PhD Copenhagen Business School (2000)

e First scientific article, "Sustainable Development Principles
and their Implications for Transport” (1996)

e Involved in projects on Sustainable Transport for,

 FP6 and FP7, European Commission, European Parliament, ERANET
Road; Danish Strategic Research Council, The MISTRA Foundation,
Sweden; The NCHRP program (US), the Japan Society for the
Promotion of Science.
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SUNRA WP1 activities

Purpose:

e To develop a framework for defining sustainability for
NRAS’ by ‘mapping’ sustainability onto NRA context

Elements:

e Review of literature on sustainability in general and for
road systems and NRA'’s

e Workshop jointly with WP2 (today)
e Framework construction, Part 1

4 DTU Transport, Technical University of Denmark
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Literature

1) General sustainability concepts and principles; general
frameworks for sustainability

2) Overviews of transport/road sustainability impacts
(environmental, social, economic, etc)

3) Typical NRA functions and task/division structures where
sustainability could apply (‘fanatomy and context’)

4) Transport/road specific definitions/adaptations of
sustainability; Examples of NRA definitions

5 DTU Transport, Technical University of Denmark
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Why Sustainability definitions for NRA’s?

e Sustainability is a comprehensive framework for national
policy an planning in EU and most countries

e Roads (and NRAs) contribute positively and negatively to
sustainable development

e A unified framework to address sustainability is not in
place (for most NRA’S);
e Sustainability may provide a comprehensive key to:
— Report performance to clients
— ldentify long terms challenges, and cost savings
— Communicate with stakeholders

— Integrate management internally and externally

6 DTU Transport, Technical University of Denmark
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Challenges to define NRA sustainability?

e Sustainability is compleXx, contested, context dependent,
and rarely operationally defined

e NRAs only have limited control over factors that create or
undermine sustainability (Cattribution’ issue)

e Sustainability may entail addedd costs, need for additional
skills, or lead to more complex structures/procedures

e Pursuit of sustainability requires more than a definition

7 DTU Transport, Technical University of Denmark
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2) General sustainability definitions
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Prehistory: Major Environmental events

1952
London
smog

Oil Shock 1986

Chernobyl

Minamata
disease

1972 1980
to Brandt
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EU SDS 7>

Sustain

ability: Political strain
’ o, Doy A%

World
Conservatio
Strategy

Renew commitment to SD

Global political erjvironmental Py
| awa : L' ’Green Economy’ as means to
'Sustainable Development’ L 4 * 'Millen gchieve SD

termy, . : * Classi{ . |ntegration among 3 pillars
Sustainable Development (Povert] . strenghten institutional Framew.

defined: . o
« Present al * Environmental integratio Goals and |nd|ators of SD 2015?

« Within en{ *3 pillars canonized o~
« Eliminate| *Major Groups’ to be involved Cv
* SD a prog « UN Convention on Climate

Change +Biodiversity adopted
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Defining Sustainable Development (1)

~

”Sustainable Development is
development that meets the
need of the present without
compromising the ability of
future generations to meet

their own needs” /

two key concepts:

the idea of limitations ... on the

=

iE

the concept of ‘needs’, in particular the
essential needs of the world’s poor, and

environment’s ability to meet present and

future needs

11 DTU Transport, Technical University of Denmark



Other 'sustainabilty’ definitions

ECONOMY-BASED DEFINITION:
» “Sustainability ...requires that the use of resources today

should not reduce real incomes in the future..."
(Pearce & Markandya 1988)

ECOLOGY-BASED DEFINITION:

e “Sustainability is improving the quality of human life while
living within the carrying capacity of supporting eco-
systems™ (IUCN 1991)

INTEGRATED DEFINITION

e “Sustainability means to equally consider environmental
aspects, social and economic aspects..... The one cannot
be achieved without the other”

(German Council for Sustainable Developmment 2005).

12 DTU Transport, Technical University of Denmark
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Sustainability: Scientific strains (1)

1805 1931 1939 1975 1991

"::W—Hﬁ

'Use forests in a way that
future generations wi

least as much benefit * Hartwick Rule ntain
living generation’ Ecoomy: Hicks’ Inco INEOIE GWEr T =
: extracted from newable
maximum amount ti : )
capital must be ested|in

spent on consumptic
without reducing ree
in future periods’ * "Weak Sustain poility’

— v 4 o IN/ Pl W | ‘II - dN/Y
*Ecology: Vulnerability and

other capital”

complexity of ecosystems
* Renewable resources mo
 Diversity and Resilience ¢
* 'MSY’ is problematic beca
multiple ecosystem servict

*Ecological Economics:

* Limit scale of the economy to

what the biosphere can sustain

*’Preserve Natural Capital intact’

«’Strong sustainability’
« TNC = NNC+RNC to be constant
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'Strong sustainability’

 Environment is the basis
 No substitution/trade-off
 Measure each dimension

SOCIETY

ECONOMY

14 DTU Transport, Technical University of Denmark
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"Weak sustainability’

« Human welfare is basis

e Substitution is possible

» Aggregate economic value

ECONOMY

SOCIETY




Sustainability: Scientific critiques

e Human development is more than income (also health,
education, justice, freedom, gender balance...)

e Extremely difficult to define 'scales’ and 'thresholds’

e Substitutability is mostly an empirical question

e The institutional dimension is missing....

e Hard to distinguish normative, analytic, strategic aspects

== It is more complex than suggested by weak/strong

e’ ..Integrated decision-making is the foundational principle
of sustainable development” (Dernbach 2006)

15 DTU Transport, Technical University of Denmark
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Sustainable Development principles

PRESENT
GEN.
(FLOW)

FUTURE
GEN.
(STOCK)

INSTITUTIONAL DIMENSION

ECONOMIC SOCIAL
DIMENSION DIMENSION

Ensure income Ensure human
level for the development and
present generation justice

Preserve income Maintain capacity
opportunities for | for interaction and
future generations | stability of social

(capital assets) systems

Integrated decision making

16
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3)’Sustainable Transport
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SOCIETY

Access

Pollutio

ECONOMY
ENVIRONMENT

sources

Problems

Regulations
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EU Definition of a sustainable transport
system...

19

allows the basic agﬁes a*‘dev ment needs of
Individuals, compafies and societfés to be met safely and
INn a manner cponsistent with human and ecosystem
health, and ﬁ‘notes equity within anﬁetween
successive g rations;

IS affordabli‘ operates fairly and efficiently, offers choice

of transpo ode, and supports a competitive economy,
as well as balanced regional development;

limits emissi and waste within theEnet's ability to
absorb them| Uses renewable resourcés*at or below their
rates of generationy and, uses nop-renewable resources at
or below the rateshdeve pme f renewable
substitutes while minimisig the impact on the use of land
and the generation of noise.

European Council (transport) 2001
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Simpler definitions...

« “The ability to meet the needs of society to move freely,
gain access, communicate, trade and establish
relationships without sacrificing other essential human or
ecological values today or in the future.”

(World Business Council on Sustainable development 2004)’

e “Sustainable transport is about finding ways to move
people, goods and information in ways that reduce its

Impact on the environment, economy and society”
(Ministry for the Environment, New Zealand, 2009)’

e "Sustainable transportation — Transportation that

promotes sustainable development”
(Georgia Institute of Technology 2011)

20 DTU Transport, Technical University of Denmark
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Selected impacts associated with transport

Environmental Social Economic

* Air pollution * Mobility » Costs of transport to
* Noise pollution » Accessibility customers/consumers
* Vibration » Accidents *Time loss in traffic/

* Light pollution * Obesisty Congestion

* Visual intrusion i
* Water pollution

21 DTU Transport, Technical University of Denmark




Sustainable transport strategies

Potential strategy responses — reducing GHG emissions

Avoid Shift Improve )
P R E I P R E 1 T R E 1 T :
v A J h
Travel does not Non-motorised Public motorised Individual motorised
take place transport transport transport
Need/desire to travel Public transport —
has been reduced Walking and cycling bus, rail Car, taxi

Decision to travel or not to travel and by which mode affects fuel consumption,
and therefore carbon emissions
Number of vehicles, level of congestion, driverbehaviour, vehicle condition, fuel type

Available instruments

Planning Regulatory Economic Information Technological
instruments (P) instruments (R) instruments (E) instruments (I) instruments (T)
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'Strategic’ definition

Sustainable Transport:
e support for quality public transport

e protected road space for buses, pedestrians, cyclists,

public space

e rail or bus rapid transit organized in high demand corridors

e transit oriented development
e more equitable access for all
« high efficiency freight logistics

Why Transport
. Sustainability is
(Michael Replogle, ITDP 2011) Fundamental to

Sustainable

Michael Replogle
Global Policy Director & Founder, ITDP

Presented to UN Commission on Sustainable
Development Meeting, New York, December 15, 2011

23 DTU Transport, Technical University of Denmark
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Issues In defining sustainability In transport

24

e Transport has multiple and complex interactions with
society, Is not a closed system by itself

e Transport has few 'natural” mechanisms governing its
sustainability

e No clear rule for how much each sector must contribute
to meet overall sustainability objectives

e Not given that a transport option is always best or only
solution

“There is no such thing as a generally accepted definition of
‘sustainable transport’, and it is doubtful whether one

would — or could — ever exist”
(Peter Nijkamp et al 2004)

DTU Transport, Technical University of Denmark
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4) Application to NRA'’s

DTU Transport, Technical University of Denmark
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NRA ’anatomy and context’

e Defining 'the road transport system’
e Defining an 'NRA’

e Application of sustainability defifnition to NRA’s by,
— Levels of activity
— Goal Hierachry
— Types of statements
— Organizational units

26 DTU Transport, Technical University of Denmark

i



Road Transport system (OECD, 2001)

27 DTU Transport, Technical University of Denmark
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Road Transport system (20127)

Transport

28 DTU Transport, Technical University of Denmark
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Global Market

National

Economic System

Urban System

Telecommunications Energy/Power Water and Sewage Transportation Land U
and Use
System System System System
Institutional Infrastructure System Users/ Transportation Intermodal
Structure System Stakeholders Modes Connections

Transit Network

Highway Network

Non-motorized
Network

Airway Network

Arterials

Collectors

Local

DTU Transport, Technical University of Denmark

Source: Adapted from Meyer
and Miller (2001, p. 91).
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Life cycle analysis in automotive industry

Raw matanal extraction Mterial production

1‘----------

isposal

Figure 1

Source: adapted from http://www.autofocusasia.com
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What is an NRA? (1)

e A entitity with responsibiity to plan, design, procure, build,
maintain, operate, and monitor road networks, and
associated road transport system elements?

31 DTU Transport, Technical University of Denmark
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What is an NRA? (2)

An organizational (or intra-organizational) view...

A relational (or inter-organizational) view

agency, ‘\

32 DTU Transport, Technical University of Denmark
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What is an NRA? (3)

e Not all NRA’s have same tasks/emphasis
(devolution/outsourcing)

« Not all NRA havs the same clients (e.g Ministry of

Transport, Ministry of Economy, Ministry of Sustainable
Development)

e Not even all NRA’s are NRA’s only (e.g merge road/rail)

33 DTU Transport, Technical University of Denmark
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Limitation to control...

ECONOMY

34 DTU Transport, Technical University of Denmark



Adapting sustainability to levels of activity

'Policy and Planning’

e General policies

e Long term Planning

e Programming/decision making

‘Delivery and operation’

e Design

e Procurement

e Construction

- Maitenance

e Mesurement and Monitoring

35 DTU Transport, Technical University of Denmark
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Project level impacts

 Noise

e Landscape intrusion
e Aestethics

e Air Quality

« Water flows

« Safety

------------------------- Svatem Boundary
Energy and Matter AT T T -. _/ i l

% .‘I“\ Transportati on'~. .

- Information , 7 . Operations Center N
0 £ [
; — &
;

v Highway System
1

Freight

Emissions and Waste

36 DTU Transport, Technical University of Denmark

eSystem level impacts
e Total energy consumption
Total Material requirement
e Total emissions and waste
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Adapting sustainability to goal hierachy

R R R R R N R

37

of Sustainability ! Sustainability

pm———

i Agency Mission/ Development of Transportation
i Strategic Plan Sustainability Goals

- 1
Agency Definition | Understandlng | Organizational
\  Sustainability Initiatives |

Development of Objectives

Planning=> Programming=> Project Development = Construction—> Maintenance—» Operations

Implementation of Transportation Sustainability Performance

Organizational

Meaqures Transportation
Sustainability
Performarnce
Selection and Development Application of Measures
of Performance Measures Performance Measures
]
= *Based on context * Application Type )
- *Based on type of application <: ___________ !
§ *Based on level of application: ™~ [ ¥ | pescription 4-—.--—. B
* Focus area/business unit T o
Il . 3
! * Whol
, A N o
s PSRN
: [ Aceoun ) [ Decsion 1. Source NCHRP Report
! ability Support
@ Sl > 708, 2011
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Adapting sustainability to statements

e Visions for a sustainable transport system
e Mission for the NRA

e NRA core values

38 DTU Transport, Technical University of Denmark
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UK - ’A sustainable Highways Agency’

“To make sustainability inform our
business, we will embed it into our
operations and contribute to a
sustainable transport system. To add
value we:

— Aim to contribute to social,
environmental and economic
objectives for the wider benefit of
society.

— Reduce negative impacts associated
with our network.

— Play a leading role in a sustainable
future.

— Ensure we meet our spending review
obligations”

39 DTU Transport, Technical University of Denmark
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Summary: An effective framework for
defining sustainability strateqgies...

e Includes a comprehensive understanding of sustainability
principles and outcomes

e Has a good connection to the goals and objectives of an
agency/community

e Supports vertical and horizontal integration in the
agency/community

e Captures the interactions among variables
» Reflects stakeholder perspectives

e Considers the capabilities and constraints of an
agency/community, and

e |s flexible to foster self-learning

(Adapted from Pei et al 2010)

40 DTU Transport, Technical University of Denmark
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Pros and Cons of definitions (NCHRP 708, 2011)

Advantages of an explicit definition of sustainability,

e Help agency familiarize itself with and gain ownership of the
concept of sustainability,

e Ildentify and pinpoint where its main concerns lie

e Communicate internally and externally about how sustainability
IS a priority to the agency.

Disadvantages of an explicit definition
e A definition of sustainability can be abstract and of little use
without further application

e May create illusion that transportation is a closed system that is
sustainable in itself

e A short, simple definition may omit essential principles and
aspects of sustainability for ease of communication

41 DTU Transport, Technical University of Denmark
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5) Discussion: How to define
sustainability for NRAs ?

42 DTU Transport, Technical University of Denmark
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At what level should a definition be adopted?

1. General definition of Sustainability/SD
2. Definition of a sustainable transport system

3. Definition of a sustainable road transport system

4. Definition of a sustainable NRA

43 DTU Transport, Technical University of Denmark
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INn what 'manifestation’ of an NRA should it
adopt a sustainability definition?

e Organizational view?
e Relational view?

e Levels of activity?

e Goal hierachy?

» Key statements?

e Organizational units?

44 DTU Transport, Technical University of Denmark



Questions (2)

e What should the SUNRA framework emphasize:

1) A list of existing overalll sustainability definitions that
NRAs could choose?

2) A list of speculativedefinitions that NRAs could consider?
3) A critical examination of existing definitions?

4) Examples of definitions applied to various
levels/functions of NRAs? (vision/ mission/values/
goals/activities)

5) A step-by-step guide for setting up definitions?
6) Other

45 DTU Transport, Technical University of Denmark
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Criteria for NRA sustainability definitions

Content related Context related
e Ensure consideration of key

principles and dimensions of

sustainability

46 DTU Transport, Technical University of Denmark
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