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China used more cement inE NS
than the U.S. used in the entire 20th century.

in 3 years

in 100 years

4.5 gigatons 6.6 gigatons
(1901-2000] (2011-2013)
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Linear metabolism cities consume resources and create
waste and pollution at a high rate

Coal
Oil
Nuclear

Circulative metabolism cities reduce consumption and
pollution, recycle and maximise renewables




Chapter 2: resource
Requirements to 2050
BAU

Chapter 3: Resource
efficiencies from strategic
intensification
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Policy relevant
recommendations

Chapter 4. Estimated
resource efficiencies (LCA)
— mobility, energy, green
buildings

Chapter 5: Resource
efficiencies from resource
sharing — China, USA and
India




Chapter 2: Measuring the
Weight of Cities
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Urban DMC = 60%
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BAU to 2050 = 90bt
will be required —
more than doubling

Consequence:
consumption rises to
8-17 t/clyr
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Baseline assumptions for each region: population; income growth;
land-use and density; DMC/cap & total



over 2.5 m Km2

Millions

Growth in urban land area by
region and globally, 2010-
2050 If historic trend of de-
densification of -2% pa
continues
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-much of the most
Intensively farmed land
surrounds the cities
-target: remain within the
2000 2015 2020 2025 2030 2035 2040 2045 2050 Im-=-15mKm?2

South and Central America Africa Oceania boundary
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Convergence
Corridor of 8-17
tons/capita

Domestic Material Consumption (tons/capitafyear)

U t , , , , , , - .
1870 1980 1990 200 2010 2020 2030 2040 2050

Urban domestic material consumption (DMC) in aggregate world
regions — converging in a corridor of 8-17t/c/y by 2050




Target for urban DMC by 2050

e IRP target proposed to Open Working Group on SDGs:
6-8 t/c/y

e Reduction from 8-17 t/c/y to 6-8 t/y/c = reduction of
44 billion tons from 90 bt to 46 bt

e 51% reduction in resource use

e more equal? more inclusive? - depends on governance



-is-using- -flows- -to-do-

(Pincetl et al. 2012:199)



But there are pathways of change...

Assessment

the resource

requirements
of future

urbanization

Urban planning
and patterns of
urbanization

X : Potential for
Potential of : .
. resource efficiency
various know :
: across infrastructure
systems through
case studies

Possibilities available to cities to shift onto
a more sustainable resource use path

Governance strategy
required to shift
urbanization
onto a sustainable
trajectorv

How to move
forward
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« Chapter 3: strategic intensification to create a network of
high density nodes interconnected with efficient and
affordable transit

Chapter 4: sectoral improvements in resource efficiency
Chapter 5: resource efficient urbanism via infrastructure
reconfigurations

Chapter 6: entrepreneurial modes of urban governance to
foster urban experimentation




Chapter 3: Pathway #1 Land Use
and Strategic Intensification
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Design criteria for limiting sprawl:

o forget about average densities - leads to compact city notion that
can be dysfunctional

 hierarchical interconnected with
- average densification becomes an emergent outcome, not a
policy objective

e minimum of

- no superblocks, no wide
streets

e high floor - land area - ratios
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More compact development can reduce transport emissions by an order of magnitude.




The effect of strategic intensification...

Network of high density nodes interconnected with affordable transit
nodes, mixed-use & ecologically designed: energy efficiencies =

« Energy-efficient buildings: reductions in energy demand =

« Maximum use of renewable energy with integrated demand-supply
management: efficiency 20% =

« Human behavior change: efficiency =

* The applied to each of
the four levers is a multiplication by ,l.e.a
10-fold reduction in energy use compared to BAU

A potential reduction of a



The 5D Compact City Framework Is An Essential Tool

A city can combine multiple nodes of high-density development with a rich mix of housing,
jobs and amenities at the neighborhood level, connected via transit lines and surrounded
by medium and low-density areas in the rest of the metropolitan area.

HIGH DENSITY:  Approx. 15,000 persons/kn? LOW DENSITY:  Approx. 7,500 to 10,000 persons/km’

DENSITY .',I l" DIVERSITY OF USE AND INCOME
' Neighborhoods with mixed income groups
and diverse opportunities for jobs,
commerce, and leisure

Maximizing compact urban form

while mitigating negative aspects
such as air pollution and congestion

®

DESIGN

Shaping cities so that urban
residents benefit from

the advantages of dense
areas. Good design includes
walkability, traffic safety
controls, and tree cover.

&\ DISTANCETO TRANSIT /)" DESTINATION ACCESS

Transit options should ideally be %’ Sustainable transportation modes that
accessible within 400-800m take people where they want to go

UNEP (2018). Sustainable Urban Infrastructure Transitions in the ASEAN Region: A Resource Perspective. UN Environment.




Chapter 4: Pathway #2 Sectoral
Improvements



LCA of infrastructure

alternatives to assess

resource efficiency

potential:

* literature review

« model of 84 cities

 with and without
densification

New York’s biogas
digesters

Eneagy efficient commercial
buildings

Bus rapid transition systems
District energy systems
Waste - not enough data



« implementation of resource
efficient technologies
WITHOUT densification in 84
global cities: 24 - 47%
reduction in the life cycle
environmental and resource
impacts by 2050 compared to
Baseline Scenario

« implementation of resource
efficient technologies WITH
densification in 84 global

Climate | cities: 36 - 54% reduction in

the life cycle environmental

and resource impacts by 2050

compared to Baseline Scenario

RE+Densification

» Resource-efficient

® Baseline




Chapter 5: Pathway #3 Cross-Sector
Whole City Efficiency



Case studies - USA, India and China

Inter-sectoral infrastructure interventions in
selected cities using actual bottom-up data on
resource flows in the follow sectors:

» building and construction sector

» energy supply sector focusing on electricity supply

» heat energy supply, incorporating pre-utilization of waste heat from
industrial resources

« travel behaviors and transportation

« water and wastewater treatment

« waste management

Case studies:

1) Minneapolis, USA

2) Beijing, China

3) Kaifeng, China (Highly industrialized northern city)
4) Delhi, India



Chapter 6: Pathway #4 New
Governance - Entrepreneurial
governance



Global outbreak of urban experimentation

New build/new construction

New urban developments as “integrated
eco-urbanism”

Masdar, Abu Dhabi

Songdo, South Korea

Treasure Island, San Francisco

»

Constructing new “urban networked
technologies”

Linkoping’s biogas-powered buses
Durban’s closed-loop landfill site
Lilongwe's waterless “Skyloos”

Integrated ¢

Reconfiguring cities as “systemic
urban transitions”

Portland’s Climate Action Plan

San Jose's Green Vision

Sustainable Singapore Blueprint

v

Retrofitting existing “urban networked
infrastructures”

Lagos’s BRT

Curitiba’s recycling collection system
Bulgaria‘’s energy-efficient housing
retrofits

Existing city /retrofit

Network
Specific




Urban Experimentation...

* Urban Experimentation: “An inclusive,
practice-based and challenge-led initiative

designed to promote system innovation
through social learning under conditions of
deep uncertainty and ambiguity.” (sengers et atin The

Experimental City, 2016 - Evans, Karvonen, Raven (eds.)

21 case studies: state-led, market-led,
citizen-led, technology-led mark

Entrepreneurial State (Mariana Mazzucato) - state investment
in R&D and in risk reduction during the early phases of the
innovation cycle
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Financing the Transition:
Sustainable Infrastructure in Cities

bég March 2015
:s’: Wbcsd u rba n A Long Finance report prepared by Z/Yen Group and commissioned by WWF

SIEMENS

$90 trillion expenditure on urban infrastructure 2015-2030: 5% extra
to decarbonize it — Global Commission on Climate and Economy



Clientelistic

Corporatist

Managerial | Pluralist ﬂ

Entr :prene. rial

Governing
Relations

Governing
logic

Key decision
makers

Political
objectives

particularistic

personalised,
exchange

reciprocity

politicians &
clients

Material gain
for elites

Exclusionary
Negotiation

consensus
building

Politicians &
big business

Purposive -
urban
regeneration
/sprawl

formal,
bureaucratic
/contractual

authoritative
decision-
making

politicians &
civil servants

Material -
inclusionary

brokering or
mediating
among
compe-

ting interests

conflict
management

politicians &
organized
power blocs

purposive -
conflict
resolution

Inclusionary
negotiation

mobilizatio
of popular
support

politicians §
community
movement
leaders

symbolic,
redistributiv
e

state-led
nnovation-
oriented
knowledge
partnerships

urban
experimentation/
Integrated planning

politicians,
entrepreneurs,
researchers,
innovators, NGOs

hange/
bustainability



A shift is required...

From corporatist urban
governance/competing cities

paradigm (race to the bottom,

unequal)

To entrepreneurial urban
governance of urban
experimentation in
well-ground cities rooted
in inclusive foundational
& eco-economies
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Recommendations

Shift from ‘linear’ to ‘circular’ metabolisms
Urban metabolisms must be monitored to inform strategic planning

Relationships between GDP, population and land/material/energy
use must be measured and targets developed by city types

J \

Change city planning ‘defaults’ toward 5D framework
Use urban infrastructure investments as catalysts for change
Link infrastructure & land use policy (regional and neighborhood)

Promote appealing mixed-income mixed-use city cores; prevent
suburbanization

Attractive business propositions to support infrastructure

—

transformation

=
—

Leverage the power of ‘experimentation’ to re-imagine futures in
practice

Foster inter-city learning networks

Secure support from higher levels of government

L Urban

Metabolism

Pathways
of Change

>— (Governance
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