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Setting the scene

In cities, resource consumption is increasing, economies
are expanding, populations are growing, technologies are
advancing, environments are deteriorating, climates are

changing...

How can we study & compare the ecological performance
of cities?




The urban metabolism framework
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What can we learn from an
urban metabolism study?

« GHG emissions « Policy solutions

« Pollution effects -« Quality of life




Sm data can support municipal _‘
nd national sustainabllity goals
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Conventional approach

Quantify the energy & material flows through an urban

area for a calendar year — consider electricity use, fuel
use, waste disposal, and water consumption.

« Difficult to obtain & compare data at city
scale, especially for metropolitan areas

« Reporting practices differ among regions

UL




Research aims

Collect and compare data on energy & material
flows in the world’s 27 megacities

 Investigate drivers & rates of change (2001-11)

* Relate urban metabolism to basic city services
and quality of life




What Is a megacity?

1. >10 million people
2. Polycentric form

3. Commutershed




& complexity of commutersheds




New York Megacity

New York City

22 million people; 31 counties; 3 states
30,000 km? of land; 10,000 km? urbanized
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Megacities are a global phenomenon
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ting a standardized dataset

1. Definition of megacity
Spatial boundaries
Constituent cities
Population
Economy

3. Urban metabolism
Energy—all types

Food & water
Materials
Waste
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2. Biophysical descriptors
Climate
Latitude
Population density
Building stock

4. Role of utilities
Access of households to
basic services;
Potential to provide new
services
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\

sourced from 20 institutions

Sources Institutions

Statistical yearbooks Beijing Normal University Universidad del Rosario, Bogota

TERI University, New Delhi Trisakti University, Jakarta

Government reports University of Lagos University of Tehran

De La Salle University, Manila  Bangladesh U. of Eng.& Tech.

Utility companies Seoul National University City University of New York

Federal Uni. Rio de Janeiro  Government of Buenos Aires
Consultant reports

University of California LA Environ. Solutions, Cairo
Personal interview _ . . .
ersona EIVIEWS Imperial College London Univ. Guanajuato, Mexico
NED University, Karachi Istanbul Technical University

Scholarly literature

City of Moscow Université de Paris
e —




Percentage of world values

Resource consumption in megacities
as a percentage of world values
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Total annual energy use
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Transportation fuel use per capita (GJ)

Urban form influences transportation
fuel use
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Solid waste disposal per capita (t)
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In Greater Cairo, the informal sector collects
one-third of the megacity’s total daily garbage
and recycles 85 % of it.

Fahmi (2005)

Photo=: N. Ibrahim .



Efficient (or sufficient) use of

water in megacities?
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Policies matter: Water conservation in Moscow

10-year growth ratios for water use to population
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Roadmap to the future
‘The electric megacity

Economy
City services
Air quality
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c mobllity
megacities
(2011)

No. of electric No. of electric vehicle
Megacity vehicles charging points
Los Angeles 32,874 235
Beijing 21,628° 1,274
Paris 10,578 4,800
Shenzhen 6,630° 12,750
London 2,114 1,315
Guangzhou 800 1,049
Istanbul 500 80
Shanghai 40 93
Seoul 33 384

1| CONGRESO 2 scaled by population from state to megacity level
INTERNACIONAL | . ,
AMBIENTAL includes electric buses




Electricity supply brings economic prosperity

Per capita GDP
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Electricity supply enables basic service delivery
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(Clean) electricity supply improves air quality
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Transforming to low-carbon electric megacities
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In which cities is electrification a good strategy
to pursue?

Los Angeles

Mexico City

Santiago
Buenos Aires

B [_Jo
> 10 % of urban population i - 300 Carbon intensity of
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| |801-800  (tCO,e/GWh)
I 501 - 1000

- 1001 - 1448 Michael Westphal

World Resources Institute




Data for 27 megacities

Kennedy C, Stewart |, et al., 2015. Energy & material flows of megacities.
Proceedings of the National Academy of Sciences (USA): 112, 5985-5990.

Data for ISO 37120 certified cities

World Council on City Data
www.dataforcities.org

EINDHOVEN
. 0SLO HELSINKI
LONDON THE HAGUE 5 [

SAINT-AUGUSTIN-DE-DESMAURES L @ GOYNIA
SURREY VAUGHAN . SHAWINIGAN msrgmm . _ZWOLLE

) :’_' __ QUEBECCTY 8 K';:l:ﬁs'
PORTLAND 2 __PORTO > —BARCELONA

® TOROSIEWEE ~@__ ROTTERDAM" SINTRA— @ .H _ZAGREB @ ~KOPRIVNICA

LOS ANGELES—¢@ BOSTGN 7 VALENCIA AMMAN JAMSHEDPUR TAIPE\I\ SHAN.GHAl
e CAM @ DuBA
SANDIEGO— @@ @ DORAL PRIPGE  mATER  HEEREN @ ‘b o @ TANANCTY
CIUDAD JUAREZ 4P LEON . PIEDRAS NEGRAS wakkaH @ @ @ HAPHONG
GUADALAJARA RIYADH  SURAT @ HAPH ®
TORREON ® PUNE ™ EARAT
+ BENNA AHMEDABAD
BOGOT,
MELBOURNE LGA
teshss” BRISBAiGE
BUENOS AIRES ‘ e
® cAPETOWN @ joHANNESBURG GREATER MELBOURNE
N



a Family of Standards for City Data T




