


1.What: to decouple urban growth
with environment impact

Increase of well-being

taditional cifie




1.1Urban Growth and environment impact
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Material and energy flow of city
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Urban development vs material throughput
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1.2 Good things up and bad things down

CARBON NEUTRAL COMMITMENT PHILOSOPHY - THE CREATIVE ENGINE
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PETER HEAD - Director, Arup Grow Brighton



Triple bottom line of sustainable urbanization
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higher growth
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Two states of
unsustainble urbanization
City economic growth
without job increasing

City economic growth
with eco-impact
Increasing




1.3Sustainabillity in terms of resource productivity

The key of sustainable city is to raise resource
productivity or eco-efficiency. That is:

To increase the economic and wellbeing output
To decrease the resource input and emission output

Econo GDP

resource@aterial unit)




How to measure the performance of decoupling
Value related

A

Green GDP, Eco-efficiency,

HDI Resource
productivity

Eco-footprint, CO4
emission,TMR




Some resource productivity indicators

Input:resource efficiency indicators such as:
GDP per unit of energy

GDP per unit of land

GDP per unit of water

GDP per unit of material consumption

Output:.environment efficiency indicators:
GDP per unit of discharge of waste/pollution
GDP per unit of CO2 emission




2.Why: the challenge for Chiisaurbanization

|I=Impact: resource consumption
and pollution impact of
urbanization

P=Population:How many people
will come to urban area ?

A=Affluence:Whats the
consumption level for people?

T=Technology and Management:
How fast and big does
urbanization consume the
resource and environment ?
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Population: How many people will settle down In
urban areas in 2020

China has about 1.3 billion people in 2000
Around 400 million,36% urbanization rate at 2000

Increasing about 10 million persons per year

1.4-1.5 billion till 2020 in China (1.1 times ofdlyear
2000)

Demand of at lest 10 million persons for urbanizati
per year

55-60% urbanization rate till 2020 in China (0.8)bn




High speed of China’s urbanization in the next D0y8ars
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Affluence: The level of life in terms of GDP per capita

Beginning of Reforming and Opening: $250
per person

By1990: $500 per person
By 2000: $800 per person

By 2020: $3000-6000 per person (about 4-8
times of the year 2000)




Technology:urban infrastructures increase

Worldwide coal power plants IEA WEO REFERENCE SCENARIO
_ILLUSTRATIVE EXAMPLE
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Europe , number of 500MW
equivalent coal plants

2005 2030

|

China, number of 500MW
equivalent coal plants
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US, number of 500MW equivalent
coal plants

2005 2030

India, number of 500MW
equivalent coal plants
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Source:  World Energy Outlook 2006



Impact: How big will environment impact be in 2020 ?
(According to the formula: I=PAT,when T=1)

Year |Population |Affluence Environment
(million) (GDP per capita) | Impact (how
many times)

2000 {400(1.0) 800(1.0) 1.0

2020 |840(2.1) 3000-6000(7.5) |8.0~16.0

2050 |1050(2.62) |10000(12.5) 33.0(32.750)




To call for an alternative urbanization

Traditional urbanization approachhigh economic
performance and high environmental impacts

The resource and environment in China are notabiailto
provide a growing urban population with higher stanmls in
a traditional lifestyle of consumption.

Sustainable urbanization approaclmigh economic
performance and low environmental impacts

The challenge for China is to create an altereativ
urbanization to traditional modes which would meet
habitants needs while maintaining and even improving the
health of ecosystem.




China: absolute or relative decoupling?
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3.How: three de-couplings of sustainable urbaromati

Compact urban space
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3.1Decoupling#1 Sprawled of cc pact space
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(1) the east concentration of Urbanization




To develop city-regions or mega city-clusters
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Efficient use of land within the nature




From separate functions to mixed functions
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COZ2 emission reduction by compact C|ty

Compact urban structure:
Reduction from
transportation such as

Modal shift to railway Energy consumption
Short tl’ipS Passenger traffic
: . - / -k
Compact districtReduction g‘: o™ =
from building such as

Effective heating/cooling by
DiStriCt heating System Japanese values (2002)

train 0.21




Transport energy reduction by population density
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(2)Shanghal Case: efforts towards compact urban

In the past: high density
development of Shanghal
City
*Over 50000 persons per square
kilometer in the City Center

*Over 10 million person in the
City Center around 600 square
kilometers

In the future: a car-
oriented and sprawling
city, or a livable and

compact metropolitan

area?




2020 Plan




Three concentrations of Shanghai’s urbanization

Industries concentrate in IPs
Agricultures concentrate in Farms
People concentrate in towns




To raise land productivity of city industrial park

GDP/km2

State level IP

7.7 Billion RMB/km2

City level IP

4.4 Billion RMB/km?2

District Level IP

1.2 Billion RMB/km?2

City average

4.0-7.0 Billion RMB/km2

International benchmark

35.0 Billion RMB/km?2




3.2Decoupling#2: Linear or circular material praes
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Three kinds of material circulating
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Level #1 from end-pipe treatment to waste recycling andgner
recovery
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A hotel plan on the wasted land

gootrip.com




Level #2 from throwaway of products to reusing

anufacture

resourc aterials

&oop 2

waste

Loop 1 to close the loop of goods (reusing of products)
Loop 2 to close the loop of materialsrecycling of waste




Old warehouses become the sites of creative indastr
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Level#3: from selling product to providing service

|
Circular economy emphasizes on value add-on

sform

material

Linear economy emphasizes on substance production




Public transportation vs. private cars
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Shanghai Case: Shanghai White Paper for CE (2006

Part 1: Overall Strategy for Circular Economy

Part 2: Main Fields of Action
reducing in the input end

reusing and remanufacturing in the throughput
process

recycling and reducing pollution discharge in the
output end

Part 3: Public-private Partnership




Planning and measuring circular economy

Input Throughput( Output Eco-

(reduce) reuse) (recycle) efficiency
Water Reduced water Increased Reduced waste GDP

input reuse of water water output per water unit
Energy Reduced Reduced waste GDP

energy input heat output Per energy unit
Material Reduced Increased Reduced waste GDP

material input reuse of material output per stuff unit

material

Land Reduced land Increased Reduced waste GDP

input reuse of land

land output

Per land unit




3.3 Decoupling#3: individual ownership or functiose
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Energy consumption level positioning: should not following western
countries
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To set up a sustainable transportation system

Density of passengers

>
Trip distance




Table II.3-3. Energy Use by Urban Transport Mode

Transport Mode  Vehicle Production  Fuel Use

(megajoules per passenger-kilometer)

R TR T

Source: See Endnote 474 for this section.



To get function instead of ownership

degree of ownership

- TOOL HIRE LEASING/SERVICE

none

rental of product per unit tinje
as required eg taxi

use per unit time as required;
product not owned by group
eg public transit

degree
of
sharing

individual shared

specified share of time
use of product owned
by group eg company bus

the majority of consumer
Durables eg private cars

CONSUMER full ownership CO-OPERATIVE
GOODS




Shanghali case: Shanghai Transport White Pa#02

|
Part 1. Strategy
Context Strategy of Transport Development
Part 2: Facility

Road facilities Rail facilities Hub facilities Parking
facilities Management facilities

Part 3: Operation

Public Transport Private motor vehicle TransporiSlow mode
transport Freight transport traffic organization and safety

Part 4: Administration

planning and investmentAdministration of passenger and freight
transport pricing and charging environment management
Institutional system and legislation




Transport differential policies in Shanghai

Major transit mode Ratio of public
transport to private

cars
City Large capacity rail 3:1
central network
Inner area Surface and rall 2:1
transit
Suburban Expressway 1:1

area network




2012:Shanghai public rail transit network




