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Why is “Low Carbon” relevant to cities?
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CO, emissions in global comparison

CO, emissions in tons per person Total CO2 emissions in million tons

usAa I 196 5,817 [
Australia |18.4 377 [
Canada |17.0 549}
Saudi Arabia 1138 320
Russian Federation |10.8 16544 |
Germany | 199 s13 ]
Japan |95 1214 |
Republic of Korea |9.3 449}
Great Brittain 8.8 530
Spain 7.9 342
Italy 78 454
South Africa| |70 330
Ukraine 63 297
France =6.2 388
ran[ |60 407 []
China [HENNN 3.9 5,060 [N
Mexico [ 137 389 [
Brazil [__|1.8 329 [
Indonesia |__|16 341 []
India [ 1.1 1,147 [T

Source: U.S. Energy Information Administration (EIA)
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Figures from China

* China contributes 16 % of the global primary energy use
in 2006

« China contributes 20% to global energy-related CO, in
2006, in 2030 about half of global CO, from China

« China contributes 16.8% of global urban population in
2006, Urbanization in China will increase further: from 41
% (545 m) in 2005 to 60% (880 m) by 2030

« Density in Chinese cities is generally high, potential to
introduce efficient public transport systems

= An enormous share of global CO,-reduction potential can
be found in Chinese Cities!

Sources: WEO 2008, Shobhakar Dhakal 2010, UN2007
24.10.2011
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The urban level: London’s CO,-emissions

Ground based
transportation;

29% Domestic; 38%

Industrial; 7%

Commercial;
Source: The Endless City, 2007, adapted 33%
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The urban level: Varying energy-economy
pathways within China’s cities

c 280,000 A -~ Hohhot
g "”f Jr
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2 160,000 {1 u il __-Xiamen
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Source: Dhakal 2009
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level
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Spatial structure of Tokyo and New York

Central Business District (CBD)

B I

Source: Harashina 2004
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Spatial structure of Tokyo and New York

5km from CBD

Source: Harashina 2004
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Spatial structure of Tokyo and New York

10km from CBD

Source: Harashina 2004
15 24.10.2011



Ernst Basler+ Partner

Transport-related energy consumption
Gigajoules per capita per year

Density and o0,
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- Long transport distances and dependance on private
transport 2> high carbon emissions, «living on the
road», congestion, high individual costs (rising energy
prices)

- Inefficient Infrastructure = high-investment and
maintanance costs

- Extensive-land use --loss.of landscape

- Mono-functional:housing areas =2 «sleeping residential
housing-areas», «sleeping city centres»

Low carbon policies are.in line with other strategic
urban planning approaches,'which lead to a
competitive and liveable cities!
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Spatial structures: Which model supports low
carbon the most?

Schematic representation
of trip patterns in
metropolitan areas

{(a) The monocentric model (b) The polycentric medel:
The urban village version

Little evidence.

But: high density
and polycentricity
with an efficient
public transportation

(d) The mono-polycentric mode!:

(c) The polycentric model
The random movement varsion Simulateous radial

system better than random 707 and random movements

e STON3 Ik

urban sprawl

21
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Kunming: Polycentricity supports low carbon,
but needs a public transportation system!
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Spatial structure

* High density and compact settlements, especially at nodes
of public transport (transit oriented development, TOD)

* intelligent orientation and volume design of buildings
(facilitating use of solar energy and providing shadow for
windows)

* Urban ecosystem: reduction of soil sealing, provision of
green spaces / trees

= Urban planners: key tasks in strategic planning, zoning
plans, public space design, housing design

23 24.10.2011
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level

24
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«Europaallee» Zurich: a low carbon area

former railtracks / maintenance buildings redeveloped

high density and high accessibility with public transportation
mixed-used

restricted parking spaces

high energy standards

| :‘aj}j—‘ N N?' t '-“- Q::\/J—( _//“ F L__]
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Facts and Figures

mixed land use: retail, university, housing, offices,
entertainment, hotel

quantities: 6000 work places, 1200 inhabitants, 1800 students
and 700 parking spaces

27
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Development of the heat requirements of new
buildings in Germany

1st Heat Insulation
250 - Ordinance

18977 1984 1995 2002 2009

2012

200 %/
200 -
150 -
che 100 ek L
i 70 :
50 :
50 - -
:
0 - -
:
:

Heating requirements [KkWh / m= x aj

Source: Wolfgang Orneth, German Federal Ministry of Transport, Building and Urban Development
28 24.10.2011
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Urban land use
« proximity of work and live

« Transformation of inner city non-used-areas (e.g. former
industrial to housing)

« Ecologically meaningful selection of land use area (e.g.
availability of renewable energy)

« Definition of building standards in planning regulations
(e.g. energy efficient buildings, renewable energy use on
rooftops)

= Urban planners: key tasks in strategic planning, zoning
plans

29 24.10.2011
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level

30
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Kuala Lumpur
City Plan 2020

Hierarchy of urban density with high

density residential areas near rail stations 777,/

|| ExistingiCommittos Major Reacs f), Hise
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Best practice in Bern Area (Switzerland)

New office buildings around an existing S-Bahn station with 3
rail l[ines merging

Source: Peter Scheidegger, 2010
33 24.10.2011



Ernst Basler+ Partner

Low consumption vehicles in Stockholm
County

Proportion of clean vehicles in sales of new cars

ffici |
During the period 2001-2008 in Stockholm County Energy-efficient petro

and diesel cars, maximum

g 40% 1208 CO,/km

L e s Sl | | Ethanol

S 30%- / |

u

2 Goal 201 |- i

g 20% - Stackholm’s Environmental Programme ' D Blogas

“— 20082011

= Electricity and combinations
.é 10% - ; I;I of electricity and other fuels
S Sweden as a whole

‘é‘ e aCCOrding to the Swedish
TP EE T — Road Administration

2001 2002 2003 2004 2005 2006 2007 2008*
*Period |anuary-August

Source: The City of Stockholm (2009) “The City of Stockholm Climate Initiatives”
34 24.10.2011
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Transportation

« Traffic-reducing urban planning (high density at nodes of
urban transport, proximity of work and live)

* Improvement of public transportation system
« Attractive pedestrian paths and bike lanes
« Mobility Pricing

« Control measures for individual motor car traffic (e.qg.
control of traffic lights)

« Buses and vehicles with low energy consumption / low CO,
emissions

= Urban planners: Urban/regional development strategy,
public space design

35 24.10.2011
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level
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Production of renewable energy in Germany

Greenhouse gas emissions and
renewable energy in Germany

Renewable energy is a key to climate protection.
Already in 2007 Germany exceeded its Kyoto-target.

Greenhouse gas emissions in =@ms =@®= renewable energy share in
million tons of CO2-equivalents final energy consumption (percent)
. 14
1.200 1990: 1,232 2008:
945| 1o
1,000 - .
KyotoLtarget/2008-2012: gy | 10
800 974 mitons CO, equ. / 2008: | 5
(—21percent ® 97l <
600 4P : /'/ i | &
400 = :
9 2,
..—o"_" . E
200 1998: 3,1 2 %
05
$

0
1990 92 ‘94 ‘96 '98 2000 02 '04 '06 2008
37 Kyoto base year

sources: UBA, BMU; status: 4/2009
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Energy

« Use of renewables for the production of electricity and
heating

« Energy-efficient retrofitting of buildings
* Financial incentives for energy-saving investments

= Urban planners: Definition of production opportunities
and energy standards in land use plans (e.g. zoning plans)

38 24.10.2011
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level
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Waste and waste water management

« Waste collection and disposal fee in dependence of
quantity

* Provision of a waste separation system, composting and
recycling systems

« Usage of landfill gas for electricity production

= Urban planners: Definition of standards and opportunities
in land use plans (e.g. zoning plan)!

24.10.2011
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How to plan low carbon cities? 5 basic pillars for
planners at the urban level
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Conclusions: A low carbon city is a
competitive and liveable city!

1.

26.05.2011

A low carbon city is competitive and has a high quality of
life — in Kunming and elsewhere

Urban planners can contribute a lot to reduction of
carbon emissions, need to consider the shown principles

Low carbon is relevant to cities and cities are relevant to
low carbon, especially Chinese cities

Chinese cities have a high potential to become low
carbon cities due to high density

The key to low carbon urban development in Kunming is
the spatial structure of the metropolitan area and its
coordination with efficient public transpor

44
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What to do next in Kunming? 2 ideas

1.

masterplan / spatial development strategy at regional
scale:

Integrate principles of low carbon regarding

spatial structure + transport!

for inner city and beyond: new airport city, lake cities,
metropolitan subcenters

Shining example
at local scale: % Sk
pilot area
as a low carbon 0.~ /4N
shining example! o
goal: nr. 1

Chinese low e A o 4
carbon area!

150,000 _ R - ,éhengjlang
lanning Population250,000 0 "'='.'.Actua|Populatlomo.oq)

i 0} 000
Actyral Population30,000
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