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2020 Energy self-sufficient and

resource circulatory Smart

Green City development

Technology development for

environmentally-friendly and

self-sufficient city  for 50% reduction

in energy use and carbon emission.

Test bed implementation for

Carbon-Neutral city model and the

development of global business model

for Green City.

Low-carbon, low-energy, and low-cost Carbon-Neutral

city development

Green technology based city development technology

Promoting exports of Green City by developing global

business model

40% CO reduction by 2020 (from '05 emission), 30%

reduction from the BAU estimate.

Improving green technology competitiveness up to 90%

level of the advanced countries.

SGC R&D

Agency
Core Project Area Project

1.1  Urban Space Development Technology for

Carbon Neutral City

Core Area 1

Development of City Carbon Reduction and Operation

Technology

1.2  Clean Environment Technology and

Resource Recycling System Development

1.3 Carbon-Neutral Urban Transportation and

Pedestrian FacilitiesSmart Green

City R&D

Agency

Smart Green City and Operation technology

development for 30% reduction of Carbon Emission

1.4 Institution and Policy Development for

Carbon-Neutral City Development
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Integrated

Planning

System for

ow-Carbon,
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, Low-Cost

Carbon-Neu

tral City

Development

Carbon-Neu

tral City

Infrastructur

e

Development

Technology

Considering

Environment

al Capacity

2.1 Urban Space and Land Use Simulation

Core Area 2

Carbon-Neutral City Simulation and Performance

Evaluation Technology

2.2 Transportation Systems Simulation for

Green City

2.3 City Carbon Emission Management

Technology and System
Development of World Class Integrated Simulation

Technology for Predicting Carbon Generation and

Energy Circulation, and Evaluating Sustainability for

Carbon-Neutral City Development.

2.4 Urban Sustainability Simulator

3.1 City Clean Energy Production Technology

Core Area 3

Smart Green Energy System Development for

Carbon-Neutral City

3.2 City Green Energy Storage and Distribution

3,3 City Green Energy Consumption

Optimization SystemDevelopment of Distributed Energy Production,

Supply and Management System using Renewable

Energy and Clean energy Sources for 50 %

Reduction of City Carbon Emission by 2030
3.4 City Green Energy Integrated Management

System Development

4.1 Carbon-Neutral Urban Regeneration Model

and Test Bed Application Technology

Core Area 4

Carbon-Neutral City Development and Business

Model
4.2 Carbon-Neutral New City Model and Test

Bed Project
City Planning System Development for

Carbon-Neutral Circulation-based Urban

Regeneration and Test Bed Application with

Operation Strategy for 20% Carbon Reduction from

2020 BAU.
4.3 Business Model for Carbon-Neutral City

and Export Strategy Development
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1970
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90% (Decentralized

Energy System)

Frankfurt am Main
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, · R&D
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Smart Green City

R&D

   .

( Smart Green City )

- Smart Green City

(Carbon Neutral City)

,

,

,  ,

2)

Smart Green City ,

,  ,
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(Carbon Neutral City)' R&D

,

2) First Climate Group 2009

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


-  9  -
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Smart Green City

Smart Green City ,

.

R&D

,  ,

 (Green Urban

Infrastructure)

,
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(Green Smart Technology)
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,

(Green Global Business)
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,
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30% Smart Green City
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(Carbon Neutral City)

Smart Green City ,
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< 2-4> Smart Green City
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(1)

1992

1994

(UNFCCC)

( )
'92.06

( )

1

(COP1)
'95.03

( )

  '97

2

(COP2)
'96.07

( )
2

3

(COP3)
'97.12

( )

4

(COP4)
'98.11

( )

2000 6

5

(COP5)
'99.10

( )
6

6

(COP6)
'00.11

( )

6

(COP6-bis)
'01.07

( )

7

(COP7)
'01.10

( )

(Marrakesh

Accords)

8

(COP8)
'02.10

( )

WSSD

9

(COP9)
'03.12

( )

WSSD  ,  ,

10

(COP10)
'04.12

( )

10

11

(COP11)
'05.12

( )

post-Kyoto

(twotracks)

12

(COP12)
'06.11

( )

,  ,

9

13

(COP13)
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post-2012
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(2)

2006 ‘

(AEI, Advanced Energy Initiative)’ 2007 ‘2017

(Twenty in Ten)’, 2007 ‘2007 ’

2009 ‘ ’

2050 1990 80%

2020

10% , 2025 25%

. 2015 1

,

2008 10

. < 2-3>

3)

14

(COP14)
'08.12

( )

(post-2012)

15

(COP15)
'09.12

( )

16

(COP16)
'10.12

( )

post-2012 ,

< 2-1>

(AEI)
2025

75%

2017

(Twenty in ten)
2017 20%

(Energy Independence and

Security ACT)

110

2022

(RFS, Renewable Fuel Standard)

10 1,500 , 500

( )

2015 1

2030 50%

2050 1990 80%

< 2-2> 1)
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California Energy

Action Plan

(California)

Renewable Energy

Action Plan

(Oregon)

2025

,

5%

Hawaii Clean Energy

Initiative, HCEI

(Hawaii)

2030

70%
20%

,

(Messachucetts)

2030

25%

Fresno Green

(Fresno City, California)

2025

,

e2

(Salt Lake City, Utah)

Salt Lake City ,

(Santa Clara, California)

< 2-3>

( ,

2009).

,

( , 2010)

(3)

2007

‘ECOACTION' .

,

. ‘ECOACTION’

< 2-4> 4)

3) 2009/ 2009/ 2009 / 2009

4) 2009
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Turning the

Corner

2020

2006 20% 2011

EcoEnergy

Chemical

Substance

,

Eco

Agriculture

Eco

Transport

< 2-4>‘ECOACTION'

‘ECOACTION'

.

Ontario  ,  ,

6

. 2010 2025

. ‘ECOACTION'

,

‘ECOACTION'

.

(4)

1970 .

‘ ’

‘ ’  ‘ ’

,

40%

1997 , ‘ ’

,
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2000 2005 ‘

’  ‘ ’

.

< 2-5> 5)

(2005 )

(2006 )
,  ,

(2006 )

  2030 30%

Cool Earth 50

(2007 )

2050

(2008 )

2050

60%-80%

2020 14%

12

(2008 )

2050

60%-80%

5 300

< 2-5>

‘

’ .

, . ‘

’ ,

,

. < 2-6>

1970

.

,  ,

,

(

40% , 6% ) .

5) 2009
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  6)

( ,

)

( )

( )

,

( )

< 2-6>

(5) EU

EU (2009. 4)

                    < 2-7> 7)

6) 2009

7) ENDS 2010, Renewable Energy Europe
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2020 1990

20% , 20%

(Emissions Trading System, EU-ETS) , ETS

,

CO2 , CO2

(6)

(Grenelle de l'environment) (‘07.5~)

, , , NGO, , 9

,  ,

,  ,  ,  · ,  ,

6

(‘07.10.24~25)

(Loi de

programme relatif a la mise en oeuvre du Grenelle de l'Environnement)

,  ,  ,

,

(7)

2007 EU

2020 20%

2008

‘ ’, ‘ ’, ‘ ’ .

2050

80% , · ,

< 2-7>

8)

2050

 0%

2020 1
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(Eco-town project) .

Sutton Beddington (BedZED)

. Bristol

( ,

2009), .

9)

(8)

2020 EU

. ‘Energy

Transition’ 2050

.

‘Energy Transition’ 2007 ‘Clean and Efficient Program’

< 2-8>

2002 Amersfoort city . Amersfoort city

.

‘Clean and Efficient Program’

. 10

,

8) 2010 / 2009

9) , 2009

8)

5 ‘ ’

( )
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10)

, , 3-5

,  ,

,  ,

Built environment ,

,
,

,  ,

, CO2

, , (demonstration)

.

< 2-8> Clean and Efficient Program

.

1990 2005

, 10

(1)

11)
3 10

2020

7 ,

2050

5

,

,

.

< 2-9> 3 10

10) 2009, 2011
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2008 .

2020 7 , 2050 5

3 , 10

< 2-9>

10

,  ,

(2) 1 (2008~2030)

( )

,

, , ,

( )

,

,

,

( )

,

4

‘

’

(3) (1 ~4 ) ( )

1993 2002

, 1998

1999 4 “

” ,  4

, < 2-1>

11) 2010/ 2009/ 2010
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2008 6 “ ( )”

,  ,

· · ,  ,  5

< 2-8> ( )

.

,

(4) ( , 2009. 7. 15)

, , ,

( ,  ,  )

(5) ( , 2009. 11)

( )

,

,  ,
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u-eco city smart grid ,

( )

10

( ,

)

2012 ,

5+2

(6) 2009

2009

,  ,

,

2009 ( ) .

( )

.

( ,  ) ( ,

,  )

2009 3 17

. 17 3

5 24 5

,  ,

.

(1)  ·

,

.  ,
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Annex B

(JI : Joint Implementation), (CDM :

Clean Development Mechanism) (ETS : Emission Trading

Scheme)

(JI : Joint Implementation)

(CDM : Clean Development

Mechanism)

 CDM

,

(ETS : Emission Trading

Scheme)

,

< 2-10>

(2)

2050 3 ,

2,500

‘

’

2002

2005 ,

2008 10

,

1,264 , 2005 110

11

- World Bank(2009) 2006 301 (

2.8 ), 2007 640 ( 2.1 )

2010 1,500 2006 5

2020 1 (1,500 )

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


- 25  -

(LG , 2008)

OECD  6 ,  1

2013

2007 773 2017 2,545

WHO/UNICEP 2005 26

.

2007 15

60%

< 2-9>

.

 < 2-9>

3km 25%

, Zero emission

.

(3)

2007 4.6 ,

3.4% 2012 5.5
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(Sustainable)

(EU) 2006~2020

6

6 ' ' ' ' 2020

2020 2006 3

790 ( 150 )

( : ,%)

2007 2012 2020 2030
(2007~2030)

4,623,100 5,464,318 7,140,000 9,975,000 3.4

126,259 199,671 415,719 1,039,695 9.6

< 2-11>

10%, 42%,

35%

(4)

2007 868

2012 1,026 ,

2030 1,874

2012 384

,2030 700

2000 2001 2002 2003 2004

( ton) 2,127.3 2,453.2 2,917.3 4,436.4 5,038.8

(%) 12.1 15.3 118.9 52.1 13.6

(%) 1.1 1.2 1.4 2.1 2.3
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( : ,%)

2007 2012 2020 2030

86,864 102,669 134,154 187,417 3.4%

47,975 56,704 74,094 103,551 -

3,991 4,724 6,173 8,624 -

7,245 8,563 11,189 15,631 -

1,190 1,407 1,838 2,568 -

3,020 41,813 52,558 69,950 -

2,399 33,208 41,711 55,555 -

200 2,767 3,478 4,628 -

362 5,015 6,304 8,389 -

60 824 1,036 1,378 -

< 2-13>

(5)

107.4 (’09~’13)

GDP 2%

2009 2010~2011 2012~2013 (%)

( ) 17.5 48.3 41.5 10.2

8.6 29.2 19.2 14.0

4.8 10.7 13.1 9.4

5.2 10.5 12.2 3.6

< 2-15> ,

2009~2013 182~206

36.3~41.2 2009 GDP 3.5~4.0%

2009~2013 118~147

23.6~29.4 '09 ¼

26.0~32.4%

5
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* GDP 1 (TOE)

2009 2013 2020 2050

· ( ) 2.8 3.6

(%) 2.7 3.8 6.08 30

(%) 32( ) 42 50 100

(TOE/ $)* 0.317 0.233 0.101

(%) 15 17 17.6 19.8

( ) 1.0 1.3

( ) - 0.5 2 5

(%) 10 40 60 80

( tCO2) 1,452 1,854 2,465

( ) 862 1,087 1,431

( ) 4.7 5.9

UN  ( ) - 5 10

( ) 5 10 20 45

( ha) 10 12 15 25

(%) 50 55

(%) 18 22 26 30

(%) 1.5 5 10 20

(km) 3,114(2018)

( ) - 100 500 1,000

100 , 200 , 600

( ) 2.0 2.8

R&D R&D (%) 16 20 25

( ) 0.8 1.0

(%) 2 8 10 18

(%) 16 20 25 30

(%) 10 15 22 35

IT ( $) 755 1,443 3,489

( ) 0.4 0.4

( ) 16 150 400

(%) 10 30 80

< 2-14>

(6)

,

,

,

(CDM  )

,

,  ,
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,

,

ESG(Environment, Social, Governance)

,

One-Stop

, , ,

,  ,

GR

,  ,

,

,

CO2

,

,

,

7.3% 2013

5%

 Green

2013 300 , Green

,

,  ,

(1)

2008 (Carbon

Economy) . ,
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2007 21% ,

100% . 80%

4 40%

.

(German Aerospace Center) 2030 20

13 40% , 2050

50%, 90%

12)

,

(emissions reduction unit)

(BP)

.13) 2005 (ETS),

(Chicago Climate Exchange) ,

World Bank(2009) 2006 301 (

2.8 ), 2007 640 ( 2.1 ) 2010

1,500 2006 5 , 2020

1 (1,500 )

(LG , 2008)

(2)

,

.  ‘ 2 ’ ‘6 ’

14) ( 2-10 )

,  ,

1990

10 2000 6.3%

2020 30% .

2

1.2% 2030 18% 150 ,

12) 2009

13) Giddens, Anthony 2009

14) Pietsch, Juergen 2011
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94 , 328 , 2.1

15)

·

, Smart Green

City

.

(1) Smart Green City

Smart Green City 2000

, 2004~2005

1996

,

< 2-10>

,

  (2) Smart Green City

57%, 25%

, Smart Green City

15) 2011
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< 2-11> Smart Green City

(3) Smart Green City

, Life Cycle

(SA)  ,

90 Life Cycle

(SA) (SC)

,

< 2-12> Smart Green City
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< 2-13> Smart Green City

, Life Cycle (SA)

38% ,

(SC) 28%, (SD) 14%,

(SB) (SE) 7%

(4) Smart Green City

,

< 2-14> Smart Green City
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,

, 2004

< 2-15> Smart Green City ( , , , )

(5)

EUROPE
ASIA

AFRICA

OCEANIA

N.AMERICA

S.AMERICA

Life Cycle

< 2-16>
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(SE)

, Life Cycle (SA)

,

(SD) (SB)

,

(SC)

< 2-17>

(6) Smart Green City

Life Cycle (SA) ,

(SC)

(SB) , (SD)

(SE)

,
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< 2-18> Smart Green City

< 2-19> Smart Green City ( , , , )
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(SD) (SE) ,

(SB) (SE)

(SB) (SD) ,

(SB) (SE)

, , (SB)

,  ,  ,

(SE)

(8)

Smart Green City 10 56.26

, 33.88

, Smart Green City

( )

< 2-20>

(9)

(SB)

(SD)
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< 2-21>

(10)

(TS) 1 (1995 ~1999 )

, , , 2 (2000 ~2004 )

,  ,  ,  ,

3 (2005 ~2009 ) , , ,

,

1 3

(PII) 1 ,

, , , 2

, , , ,

, 3 , , , ,

,

3
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< 2-22>

< 2-23> ( , , , )

(11)

,  ,

,
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(12)

,

,

,  ,

,

,

87.03%

89.06%

,

45.27% 8.00% ,

76.00%

, 30.21%

22.96%

,

69.39%

1.49 1.49 0.12 1.82 0.50 7.55 87.03 89.06 5.85 1.97 1.81 0.17 0.95 1.80

0.73 1.69 0.12 1.82 0.30 30.21 65.13 69.39 22.96 0.26 2.90 0.00 0.00 4.49

3.65 0.30 0.00 0.61 1.22 9.88 84.35 85.53 5.92 1.97 1.32 0.00 1.32 3.95

1.10 0.18 0.00 6.07 2.02 11.95 78.68 83.78 8.11 0.00 6.31 0.00 0.00 1.80

0.40 0.20 45.27 8.25 0.00 10.87 35.01 76.00 0.00 0.00 4.00 8.00 12.00 0.00

2.29 4.01 0.57 4.01 0.00 13.47 75.64 53.33 23.33 3.33 3.33 0.00 16.67 0.00

4.80 0.30 0.30 1.20 0.30 7.81 85.29 78.38 8.11 2.70 0.00 0.00 2.70 8.11

< 2-16>

(13)

, , ,

,  ,  ,
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.

R&D

Web DB SCOPUS

2000 ,

(1) (Smart City)

( ) (Green Technology)

(Green Technology) ,

,

8,57 (2000 ) 1980

, 2000 .

2009

305 363 426
552

717 788
948

1148

1375

1735
1634

117

0
200
400
600
800

1000
1200
1400
1600
1800
2000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

< 2-24>

- (2009)

.

2006 87.1%

, 8.1%, 2.2%,

1.6%, F- (HFCs, PFCs, SF6) 1.0% . 2006

(88.0%), (7.6%), (2.3%), (2.1%)

,

,  ,  ,  /  /  /

.
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(United States) 2,151 , (China) 1,293

2

. 224

. Green chemistry

Sustainability, Renewable energy, Biomass

Methodology

for

inventorying

greenhouse gas

emissions from

global cities

Energy

Policy

(2010)

10 .

(Los Angeles County, Denver City and County, Greater Toronto,

New York City, Greater London, Geneva Canton, Greater Prague,

Barcelona, Cape Town and Bangkok)

, , , ,

,  .

( ,

,  ) .

IPCC .

.

(i) (ii)

(iii) life-cycle

A low-carbon

scenario

creation

method for

a local-scale

economy and its

application in

Kyoto city

Energy

Policy

(2010)

,  .

, 2000 12% ,

(15%) (18%)

.

17% .

, 10% CO2 8.5%

, 3.5% CO2

.

Modeling of

end-use energy

consumption in

the residential

sector:

A review of

modeling

techniques

Renewable

and

Sustainable

Energy

Reviews

(2009)

.

top-down bottom-up

.(top-down

end-uses . bottom-up

,

(the statistical method the engineering method) .)

.

< 2-17>
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< 2-25>

0

20

40

60

80

100

120 108

84
77

70 65 64
52

46 42 39 38 37 36 35 33 32

< 2-26>

( ) Zero Emission

Zero Emission

Zero Emission 94 (2000 )

, 2007 19 , 2000

. Zero Emission
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5
3 3

9
7

8
10

19

14
15

10

1

0
2
4

6
8

10
12

14
16

18
20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

< 2-27> Zero Emission

Zero Emission

(United States) 41

, (Germany) 10 , 6

.

United States, 41

Germany, 10

Canada, 6

China, 5

United
Kingdom, 5

Japan, 4

India, 3
Israel, 3

Italy, 3 Portugal, 3

< 2-28> Zero Emission

( ) Smart city

Smart City , ,

Smart City

Smart City 421 (2000 )

, 2010 101 .
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19

14
15

10

1

0
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4

6
8

10
12

14
16
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20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

< 2-29> Zero Emission

Smart City

(United States) 124

, 36 , 29 ,

25

United States, 124

China, 36

United
Kingdom, 29

South Korea,
25

France, 20

Australia, 16

Canada, 16

Germany, 16
Netherlands, 10

Italy, 9

< 2-30> Smart City

Smart City

. Smart Growth 30

. Sustainable

Development, GIS, smart meter

0

5

10

15

20

25

30
30

8 7 7 6 5 5 5 5 5 5 5
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(2)

( )

Web DB SCOPUS Low Carbon City Climate

change & Urban

< 2-32> Low Carbon City (2000~2011 )

Low Carbon City keyword 23

2%

300

< 2-33> Climate Change & Urban (2001~2011.01)

Climate change & Urban keyword 21

1.1%

700

(Biesbroek et  al., 2009),
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(Bart, 2010; Becken, 2005; Biesbroek et al.,

2009; Chang and House-Peters, 2010; Falloon and Betts, 2009; Hamin and

Gurran, 2009; Jo et al., 2009; Larsen and Gunnarsson-Ostling, 2009;

Laukkonen et al., 2009; Puppim de Oliveira, 2009; Roy, 2009; Saavedra and

Budd, 2009; Schwarz et al., 2010; Wagner et al., 2008; Wilbanks et al., 2003)

(Sustainability Science)

(Chang and House-Peters, 2010)

Falloon et al.(2009)

(interaction) (feedback)

Wende et al.(2010)

.

Ruth and Rong

(2006)

:  ,

-

Murley

(2007)

Falloon and Betts

(2009)

/

/

/

-

Wagner

(2008)
-

Griffiths et al.(2007),

Bulkeley and Kern(2006),

Grandberg and

Elander(2007)

- -

- -

:

,

:  ,

-

< 2-18>

(2009)
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, (2009), (2010), (2010)

,  ,

( , 2009;

, 2010; , 2000; ; 2006)

.

,  ,

, ‘Smart Green

City' . (2010)

,

16)

< 2-34> (Pietsch 2011)

(2009)

. (2011)

,  ,

16) 2009
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( )

.

(2010)

. 3 (2010)

(2010)

6 ( , , · , ( ) ,

, · ) . 2 (2009)

17) , 2009/ , 2010,

17)

(2008)

,  ,  ,

(2009)

,  ,

,  ,  ,

,  ,

,

(2009)

,  ,

,  ,  ,  ,

(2008)

(2009)

(2009)
,

(2009)

,  ,

,

(2009)
,  ,

,

POSCO

 (2010)

< 2-19>
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Dhakal(2009) , , ,

. Sakamoto, Dalkmann and Palmer(2010)

Bongardt, Breithaupt and Creutzig(2010)

. Escobedo 4 (2010)

Huber, Kortman, Benito and Scharp(2010)

EU

.  ,  ,

.

Huber, Kortman, Benito and Scharp(2010)

.

. Miller et. al.(2008)

.

,

: MetroQuest, INDEX GIS

,

(GIS) ,
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- Top down/Bottom up : RETScreen, Building Energy Model

, Cell-based Model

- Process based/Obervation based : ESP-r, UrbanSim

, spread sheet

Mill et. al. (2008)

,

,

. SUMO(Simulation of Urban MObility), Cityone,

UrbanSim , UrbanSim , , ,

. CTM(CEll Transmission

Model, Daganzo) .

,

,

.

.

(GM, Helly, Gipps, Krauss,  Psyco-physical model )

(AIMSUN, VISSIM, PARAMICS )

,

. NGSIM

OFFA (Yeo et al.)

Land-Use/Cover Change(LUCC)

Equation-Based Model, System Model

Statistical approach .

.  ,

Cellular automata(CA)

Cellular model(CM) . Agent based
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modeling Cellular model

(Human action)

Urban logistics demand

decision-making data .

,  ,

, (GA)

Land Use-Urban Growth , Urban residential dynamics

choice

agent (ABM) .

agent traffic optimization,

urban-ecological urban dynamics

ABM GIS ,

dynamic process GIS agent

based modeling simulation

(Smart Grid) (IT) ,

,

.

,

18) Urban and Ecological Dynamics, http://www.prism.washington.edu/lc/urbanecology.pdf

18)

< 2-35> Urban and Ecological Dynamics
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.

,  ,  ,

,

.

.

,

( )

MSW

- Incineration/Combustion: Homogeneous

( ,  ,  ,  )

- Incineration/Combustion

( ,  )

Co-Fire: Co-Fire

( , , , , )

( , , )

Fly Ash Metal oxide ( ,

,  )

Bottom Ash, Fly Ash

(Thermo-Select : , )

MSW Liquid Fuel, Chemical Feedstock

( ,  ,  )

MSW ( ,  )

Pallet ( ,  )

Co-Fire  ( ,  ,  )

( ,  )

( ,  )

(3 )

( ,  )( ,

, , , , )

( ,  ) ,

( ,  ,  ,  )

( ,

, , , )
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( )

( ,  ,  )

( ,  )

( ,

, , )

- Comprehensive Biorefinery ( , )

.

·

( ) ,

- Urban water mining Zero emission ,

Grey water, Black water

, Grey water

Black water

< 2-35> Decentralized Sanitation

and Reuse technologies (DESAR)

Black water( ) Yellow water( ), Grey water( , ,

) .

( 150 ) 25%

(72,816GJ/yr) Biogas

(343,009GJ/yr) 148.4×106 /yr

: 80% , ,

750kg 150kg , 1,900 /yr

DESAR

Zero emission ( )

2000 .

,
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< 2-36> Material flows of DESAR concept

2 (2008) (N2O)

.

4 .

N2O 5-stage ,

, Denipho , SBR 19)

6 (2003) VOCs

.

.  ,

VOCs 20)

4 (2010)

. (CH4,

CO2, N2O) Tier 2,3

/

( )

(Smart Grid) ,

,

854 (2000 ) 2000

2009 , 2010 . (2011 )

19) 2 2008,

20) 6 2003
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9 9 14 25 35 53 86 83 142

398

1157

39
0

200

400

600

800

1000

1200

1400

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

< 2-37>

(United States) 538 , (China) 323

2

. 66

United States, 538

China, 323

United Kingdom,
118

Germany, 89

Canada, 74

Italy, 69
South Korea, 66

Japan, 62

France, 48
Australia, 44

Switzerland, 39
Netherlands,

33
Austria, 32

< 2-38>

. Smart Grid

. Distributed generation, smart

meter

0

100

200

300

400

500

600

597

69 44 41 23 21 21

< 2-39>
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( )

DB

,

1

2

3
,

4

5

/

6

7

8

9

10

(CTL)
11

,  ,

,  ,

12

13 ,

14
/ 15

/

/
16

Green Process

17

LED, IT 18 LED IT

, IT 19
IT

20 2
CO2 21 CO2  ,  ,
Non-CO2

22
Non-CO2(

)
23
24

25
,  ,

26

(

)

CT,

IT 27

< 2-20> 27
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DB

, , CO2 Non-CO2

, , 2

              

,

2

LED/ IT

              ,   ,

  

< 2-40> ( ,'02~'08)

, ,  CO2  · ·

,  Non-CO2  4 ,
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< 2-41> ( , '02~'08)

.

(1)

( )

< 2-42>
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(Linz) (Ulm) (Kronsberg)

(34%)

Traffic_Local Public

Transport
6 2

shell

- 30

,

,

-

-

CO2

-

< 2-21> -1

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


- 61  -

(Rieselfeld) (Vauban)
(Dockside Green)

passive solar energy

wood pellet heating

(

100%, 3~5 )

,

(

50%, 140%)

,

LED

  green fingers

neighborhood green yard

(Living wall,

)

- -

-
(car sharing)

(car sharing)

-

< 2-22> -2
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(Masdar) (Adelaide) (Messestadt Riem)

,  ,

 20%

,

(Compact citiy)

1

49%

-

-

,

,  ( )

Masdar City

Clean tech

2 ‘

’

U-IT

- 3

< 2-23> -3
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(Viikki)

 Hammarby

Model

,

 power grid

station

, ,

,  ,

 80%

8

70%

,

,

,

,

,

/

/

· 2005

‘

’

2002

- -

< 2-24> -4
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( )

,  ,

2 , , , ,

( )

< 2-43>

/

Tree

/
Passive design

Water Front
LID

Grey water
/

u-City

-

CCI
-

< 2-25> -1
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2

R&D
LED

,  ,

Car Free System

,  ,

,

,

(Passive House)

57%

,

35% , 20%

3

(AWS)

( ,

)

Car Free System

( )

NGO,  ,

U-City

ITS

‘ ’

( )

< 2-26> -2

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


- 66  -

( )

10%

-

3000
1

,

,

53%

· ·

(31 )

,

(

)

,  ,

(ITS)

(CDM)

,

T/F

·

< 2-27> -3

(2)

( )

,

“ ” MSW

R&D 22%

MSW 2/3

2025 75%
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-

-

-

-
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-

-

-
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-

-

-
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-

-

-

-

-

-

( )

21) , 2010,
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 < 2-44> ( : )

(3)

( ) U-City

(UT) IT

U-City IT

IT , U-City

U-City IT , Smart Grid

Win-Win

< 2-45> U-City

( ) K-MEG

K-MEG(Korea Micro Energy Grid)

(EMS) (BEMS)

22) , 2009,
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Smart EMS , Smart Grid

K-MEG  ,

( ) Smart Grid

Smart Grid

SmartGrid

,

( ) Amsterdam Smart City -

EU CO2

'90 '25 CO2 40%, 20%

4 (Living, Mobility, Working, Public Space)

,

< 2-46>

1 ‘09~’12 , AIM Leander

, 11 ( 1 9 ) EU

,

,

, Working Group

Risk

( ) Growing City - Hitachi
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< 2-47> Growing City

,  ,  ,

,  ,

EMS IT

,  ,

< 2-48> Growing City
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< 2-49> Growing City CEMS

CEMS(Community Energy Management System) , ,

HEMS(Home), BEMS(Building), EV Charging Center

EMS ,

,

,

( ) Malaga -
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< 2-50> Malaga

4 (demonstration project) ,

,  ,

"

(living lab)

< 2-51> Malaga

12,000

(4) R&D

( ) R&D

23)The state and prospects of European energy research (European Union Publications Office, 2006
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Project

EU

,  ,

Infrastructure green technology

US DOE's sequestration programme

< 2-28>

(million  EUR/year)
Project

EU 103 (2006) -

EPA

20.28 (2010)

21.73 (2011 )

28.98 (2012 )

The Biomass Research and Development Initiative (biomass

)

0.018 (2004)
Division of Pollution Prevention and Environmental

Assistance ( )

,

CA
0.1 (2000)

California Integrated Waste Management Board (

)

,

Florida
2.9 (2000~2001)

Florida Department of Environmental Protection (

)

70 (2004-2008) ClimBus programme (biomass )

R&D 60% (biomass )

< 2-29>

24)The  state  and  prospects  of  European  energy  research  (European  Union  Publications  Office,  2006  ( EPA  :

http://attra.ncat.org/guide/a_m/biomass.html, :http://www.epa.gov/osw/conserve/rrr/imr/cdm/grants.htm)

25)The state and prospects of European energy research (European Union Publications Office, 2006

(million  EUR/year)
Project

EU 121.9
CSS R&D 18 (2006)

, , CSS

 10~20 COORETEC programme (2004)

29.1 ('05-'08) Cleaner Fossil Fuels Programme

25 ('07)
CO2 separation and storage programme (10M EUR/y)

New Energy Technologies R&D programme (15M EUR/y)

3-5 -

58.8 ('97~'02) Norway Climate Technology R&D Programme (KLIMATEK)

 47.09 US DOE's sequestration programme

< 2-30> CO2
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(million  EUR/year)
Project

21.73 (2010)
Smart Grid R&D Program (2010, The Office of Electricity

Delivery and Energy Reliability)

 105.6 (2004) New Energy and Industrial Technology Organisation (2004)

40 (2006)
Electricity grids and interconnection of DG resources with the

grid (2006, EDF)

50 (2003~2007) Five-year (2003-2007) programme (DENSY)

< 2-31>

  ( ) R&D

        R&D ‘06 R&D

, R&D (’88-‘10) 3.7 5

67.9%

2001 R&D 903 2010 6,521 7

15 R&D 2010

62%

                R&D

        2008 72.1% 2009 73.2% 1.1%p

< 2-52> R&D (2008-2009)

              R&D R&D

          R&D

: R&D 2012 2.8 2009

1.9 (68%)

26) The state and prospects of European energy research (European Union Publications Office, 2006
    ( : http://www.grants.gov/search/search.do?mode=VIEW&oppId=53952)
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      2010 (2 3,156 ) (2.2 ) 5.3%

          ,  ’12 3.0

        (2.8 )

          * R&D  27

            (?08 71.7%  '10 77.3%

'12 82.1%)27)

( )

      

  

  

-         

      

    

      

              

        

    

  

    

-       

      

27)  2011

2008 2009 2010 2011 2012

R&D 11.1 12.3 13.7 14.9 16.6 -

R

%D

( )¹
1.4

(12.6%)

1.9

(15.4%)

2.2

(16.1%)

2.5

(16.8%)

2.8

(16.9%) 19%

*
1.4 2.04 2.32 2.63P 2.98P

‘11 ,‘12

 R&D

( )²
1.0

(71.7%)

1.4

(72.0%)

1.7

(77.3%)

2.0

(80.0%)

2.3

(82.1%) 23.4%

*

1.0

(71.7%)

1.4

(72.0%)

1.8

(77.3%)

2.1

(80.0%)

2.4

(82.0%)
-

‘10 ’

*‘08 ~‘09 · ,‘10 ~‘12

¹ R&D (%) =( R&D)/( R&D)

² R&D (%) =( R&D)/( R&D)

< 2-32> R&D (2008-2012)
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2008 2009

(A) (B) (B-A)

%

((B-A)/A)

<3>
24 79 538 5.1 16 93 586 4.1 48 9.0

<6>
1 1 3 0.03 3 14 387 2.7 384 14,488.4

<18> LED IT 30 179 355 83.4 38 183 635 4.5 280 79.0

  55 259 897 8.5 57 290 1,608 11.3 712 79.6

<13> 33 169 929 8.8 16 184 1,015 7.1 86 9.2

<17> Green Process 63 618 1,473 14.0 55 508 1,238 8.7 235 15.9

<20> 25 75 197 1.9 33 132 442 3.1 245 124.3

<22> Non-CO2 14 35 95 0.9 12 52 140 1.0 45 47.3

<23> <3>

24 108 210 2.0 15 123 254 1.8 44 21.1

24> 12 70 202 1.9 23 103 596 4.2 394 195.1

<25> , ,
31 212 520 4.9 33 144 435 3.1 85 16.4

<27> 12 19 58 0.6 25 49 166 1.2 108 184.6

  216 1,306 3,684 35.0 212 1,295 4,286 30.1 602 16.3

<1>
16 60 122 1.2 21 60 250 1.8 128 104.5

<2>
35 74 215 2.0 38 103 393 2.8 178 82.8

<7>
1 20 213 2.0 7 35 362 2.5 149 69.8

<8> 9 49 768 7.3 8 59 882 6.2 114 14.8

<9>
24 75 263 2.5 25 79 226 1.6 37 14.2

<10>
34 110 896 8.5 38 158 819 5.7 77 8.6

<11> 15 28 61 0.6 28 117 195 1.4 134 221.2

<12> 5 9 158 1.5 8 9 115 0.8 43 27.2

<15>
19 37 316 3.0 11 29 282 2.0 34 10.7

<16> 23 94 362 3.4 24 103 407 2.9 45 12.3
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(5)

( )  · ·

-

< 2-53>

  

2008 2009

(A) (B) (B-A)

%

((B-A)/A)

<19> IT
37 276 1,301 12.4 39 378 1,318 9.2 17 1.3

<21> CO2 , , 14 79 263 2.5 17 78 360 2.5 98 37.3

<26>
38 119 241 2.3 29 189 384 2.7 143 59.2

  270 1,030 5,179 49.3 293 1,397 5,993 42.0 814 15.7

<4>
29 90 289 2.7 23 103 426 3.0 137 47.3

<5>
31 101 215 2.0 43 138 431 3.0 216 100.5

<14> 18 30 253 2.4 42 159 1,610 10.6 1,256 495.7

  78 221 757 7.2 108 400 2,366 16.6 1,609 212.5

619 2,816
10,51

6

100.

0
670 3,382

14,25

2

100.

0
3,736 35.5

< 2-33> (2008-2009)
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1

(ktoe)
(%)

10 0 1,835 617 2 953 13 0 3,430 20,366 16.8

35 2 10,702 348 5,004 2,282 130 45 18,548 268,349 6.9

318 301 16,230 3,397 1,745 1,987 184 0 24,602 334,790 7.2

568 0 5,089 241 6,481 1,044 2,817 0 16,240 522,482 3.1

6 0 8,137 123 5,680 1,030 0 0 15,371 49,977 30.5

36 1 3,245 530 439 963 1 0 5,215 226,940 2.3

1,506 2 71,974 2,777 21,539 10,118 10,722 0 118,638 2,366,984 5.0

30 121 580 147 606 4,558 22 0 6,086 243,311 2.5

: 2007 / : 2009

: (2009)

< 2-34> OECD

46 47 48 49 50 51 52 53 54 55 56

·
·

< 2-54>
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< 2-55>

33% 60% 6.9

12% 62% 5.8

55% 62% 6.3

< 2-35>
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( )

-

          

  

4.2kWh 1 0.4% (’05)

,  · ,

1.4% (’07)

-

: 75%, 99.6%

, , EU (60 80%) ,

ODA(Office Development Assistance)

50~70% * ,

(62%), (64%), (55%)

16 , CO2 10

( )

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


- 82  -

,

2

,

(Geomatics)

,

,

,

,  ,

( )

< 2-36>

-

(%)
(%)

(%)

50 50 50

 BT 50 50 50

 ET 50 50 50

30 30 30

20 20 20

20 20 20

: (2007), U-Eco City

< 2-37>

( )
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-

-

< 2-56>

.

(’05) 4,500

        ’07~’15 8%

  19% (

,’07)
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< 2-57> (’05~’14)

-

-

.

  02 '08 27

27,605

2 9,045

300 12

-

-

-

-

-
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-

, EURATOM, Max Planck Inst. Meteorology, NOAA, NASA,

Lawrence Livermore Natl Lab

, , Chinese Academy Sciences, Univ Tokyo, ,

KIST

National Center

national center

,  ,

    ,  ,

  ,  ,

,

‘02-’06 / /
Degree

Centrality

EgoNet

Size

1 BELGIUM EURATOM 15.52 97

2 USA Lawrence Livermore Natl Lab 14.85 142
3 USA Oak Ridge Natl Lab 14.11 125
4 USA Gen Atom Co 13.22 87
5 UK UKAEA Euratom Fus Assoc 11.33 87
6 USA Univ Calif San Diego 11.16 130
7 USA Princeton Plasma Phys Lab 10.78 77
8 USA Columbia Univ 10.46 125
9 USA Univ Wisconsin 10.27 147
10 USA MIT 10.19 133
11 USA Univ Calif Los Angeles 9.97 124
12 USA NASA 9.38 147
13 JAPAN Univ Tokyo 8.80 117
14 USA Princeton Univ 8.43 133
15 CHINA Chinese Acad Sci 8.23 161
16 JAPAN Japan Atom Energy Res Inst 8.04 76
17 USA NOAA 7.68 120
18 GERMANY Max Planck Inst Plasma Phys 7.36 70
19 USA Univ Calif Berkeley 6.68 146
20 USA Univ Texas 6.65 123
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EURATOM(EU, ), Lawrence Livermore Latl Lab, Oak Ridge

Natl Lab, General Atomics(Gen Atom Co., )

         EURATOM

  

- Lawrence Livermore Latl Lab Oak Ridge Natl Lab DOE

,

- General Atomics San Diego ,

,  ,

Chinese Academy Sciences(Chinese Acad Sci)

      15 6 ,

161 202

Univ  Tokyo ,

Kyushu Univ

  EU EURATOM,  UKAEA  Euratom  Fusion  Association( ),  Max

Planck Inst Plasma Physics( )

300 12

,

59 77

KAIST, , KIST, , ,

‘02-’06 / /
Degree

Centrality

EgoNet

Size
.....
100 KOREA Seoul Natl Univ 1.67 59
102 KOREA Korea Adv Inst Sci & Technol 1.65 50
149 KOREA Yonsei Univ 1.10 32
172 KOREA Korea Inst Sci & Technol 0.92 12
186 KOREA Korea Univ 0.82 28
242 KOREA Korea Atom Energy Res Inst 0.55 16
249 KOREA Korea Atom Energy Res 0.51 18
261 KOREA Pusan Natl Univ 0.43 25
272 KOREA Hanyang Univ 0.36 17
279 KOREA Pohang Univ Sci & Technol 0.33 20
281 KOREA Sungkyunkwan Univ 0.32 12
289 KOREA Inha Univ 0.27 10

< 2-38>
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, , , , ,

'02~'06

EURATOM

Max Planck Inst. Meteorology( )

Lewrence Livermore Latl Lab, NASA( , ), NOAA( ,

)

Chinese Academy Sciences

Univ Tokyo

KIST

'04~'08

EURATOM

 National Center for Atmospheric Research

( ), Princeton Plasma Physics Lab( ), US Department of

Agriculture Research Services( ) National Center

- Chinese Academy Sciences( ), Univ Tokyo( )

, CNR

, KAIST

, KAIST-MIT

'08~

- Smart Green City ,

,  ,

42
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3

.

(1)

Smart Green City

(2)

Smart Green City

,  ,

(3)

,  ,

.

(1)

80 ,

1 30

(2)

, 1

, , , ,

,

(3)

( , , )

,

,

pool

(EU,  ,  )

,

/ Data fitting

< 3-39>
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(4)

5

.

(1)

,

( )

, 70%

,

,  ,
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( )

( ,  ,

)

Smart Green City

2-4

( )

CASBEE-UD(Urban Design)

,

,

(2)

( )

.

,

( )
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Smart Green City

,

,

( )

,

, POI(Points of Interests)

( )

Passive

2010 POI

, , , ,
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2006 POI

,

rudy.net

Passive

(Location Based System)

,

(3)

( )

MSW

MSW

Plant

25 70%

, 20%

,

( )

( )

(MSW) Urban Metabolism
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,

MSW

( )

( , ),

,  ,

Carbon calculator

( )

2000

.

,  ,  ,

LCA SDA

MSW 30%

,  ,
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,  ,

,

,

MSW

(4)

( )

2010 50 TOE

(EMS) ISO50001 6

,

.  ,

( )

,

,  ,

SCADA

/

( )

,  ,

ISO50001

(Platform) , SCP, , SCADA

DB

ERP

( )
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,

(5)

( )

, , ,

,

, (Eco-City) 2018 2,400

( )

,

: 80%

, 43%

,

(SERI, 2009)

(5 )

(Test-bed)

/

,  /
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  co2

5

( )

  ,

( )

2000 ,

Sustainable Urban Design

UAE

(Zero-Carbon City)

,

.

R&D

,  30 ,  ,

,  ,  ,
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CDM

R&D

:  ,

.

,  ,

,  ,

, Mini-

< 2-58>

(1)

,  ,

,  ,  ,

,  ,

(2) Mini-
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Mini-

:  ,

< 2-59> Flow chart

( ) ( )

LCA  ,  ,
65 80 3 85 90 1

50 80 8 65 85 5

Zero emission
40 70 4 70 85 3

70 85 3 90 90 -

Global Leading

45 80 5 75 85 1

< 2-40> - ( )

(3)

,
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< 2-60>

.

(1)

( )

 : $1,370 billion

2020 : $2,740 billion

(2008 ) 2020

USD617 billion USD1,233 bilion

/ USD41 billion USD63 billion

/ / USD253 billion USD658 billion

( ,

,  ,  )
USD247 billion USD493 billion

USD212 billion USD293 billion

USD1,370 billion USD2,740 billion

< 2-41>

(2006 )

, 230 2030 2
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Renewable Energy Source World* Selected Countries

wind 300,000

Germany

United States

Spain

China

Denmark

India

82,100

36,800

35,000

22,200

21,000

10,000

Solar PV 170,000**

China

Germany

Spain

United States

55,000

35,000

26,449

15,700

Solar Thermal 624,000-plus

China

Germany

Spain

United States

600,000

13,300

9,142

1,900

Biomass 1,174,000

Brazil

United States

China

Germany

Spain

500,000

312,200

266,000

95,400

10,349

Hydropower 39,000-plus
Europe

United States

20,000

19,000

Geothermal 25,000
United States

Germany

21,000

4,200

Renewables, Combined 2,332,000-plus

< 2-42>

5,600~7,840

EU

EU 20% 100

75% CO2
2030 25 8 5

9 (stove)

cooking
15

, , R&D

USD89.9 billion
827,260

,  , 2020 12

< 2-43>
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2006

2 30

: 30

: 17

: 60

CCS  ( )

USD1.4 million

80%

2001 ~2006 :USD26.1 billion

: 342

145,000

( ,  ,  ,

)

: 2020 12

: 5.1 3.1

(1992~2002)

CNG

:6,100 CNG 1.8

:25

:

20

:

: 6,000

: 12,000

: 10,000

,

: 28,000

150

8

USD100 billion

.

(SFM)

< 2-44>
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: USD8 billion (2003 ) USD60.8 billion (2016 )

: USD4.7 billion (2003 ) USD69.3 billion (2016 )

: USD20.5 billion (2006 ) USD80 billion (2016 )

: USD1.4 billion (2006 ) USD103 billion (2020 )

: USD35 billion (2020 )

: USD10 billion (2012 )

( : billion USD)

2009 2010 2011 2012 2013 2014

693 897 1,101 1,305 1,510 1,714

214 257 300 343 386 428

< 2-45>

IT

< 2-46>

50% .

( 20 )

20 3

7%, 5%

,  ,

(2) Mini-

( )

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


- 103 -

, U.S. Green Building Council

,

NI(National Instruments Ltd)

 40%,

3

65%, 4

Green  City  ,  ,  ,

,  , ,

( )

,

,

30%, 3

10% ,  5

,

SOC ,

2013 1,000 , 5%

.  5 ,

20%
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( )

, Solix Biofuel Co.ltd,

MSW ,  ,  ,

Covanta, Veolia, HCR

(ULCCM)

,

Hitachi

60%,  4

MSW  70%  ,

3

(ULCCM)

50% , 3

70%  ,  5

, , , ,

,

MSW ,  ,

, , POSCO

,  ,

,  ,  ,

,

,  ,

,  ,  ,

12-18 115%
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MSW ,  ,

, 2020 20%

2015 14.558

8 , 5%

500 40%

2030 22 6

( )

,

Schneider Electric

630%,

3

SCADA, AMI

,

,

,

2010 4 , 374

,

.

14

2011 6 , (ISO50001) ISO

(ISO PC 242)

( )

: 30

, , ,

,

,

ISL
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:

,

:

,

70%, 3

EU  ,

,

,  ,

,  ,  ,

25

‘13 R&D

5% , 2015

24 , 2020 27 (

)

(3)

( )

- The Millenium Project(2009), The Next Big Thing(2009), Mapping the

Global Future(2004)

Clic
k t

o buy N
OW!

PDF-XChange

w
ww.docu-track.com Clic

k t
o buy N

OW!
PDF-XChange

w
ww.docu-track.com

http://www.docu-track.com/buy/
http://www.docu-track.com/buy/


- 107 -

< 2-61>

, , , ,

, , ,

( )

IT

23.5%(‘05) 42.3%(’30) ( , 2006)

IT, BT, NT , ,

( 2 )

( ),  ,

28)

,

28) (2008)
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5

( : )  1  2  3  4  5

 76,500 13,360  16,745 16,725 16,705 12,965

 63,450 11,090  13,885  13,870 13,855  10,750

 13,050 2,270  2,860 2,855 2,850 2,215

.  1 :

( : )  1  2  3  4  5

 1

 26,000 5,200 5,200 5,200 5,200 5,200

 21,600  4,320 4,320 4,320 4,320 4,320

 4,400  880 880 880 880 880

 1 1

 7,500 1,500 1,500 1,500 1,500 1,500

 6,250  1,250 1,250 1,250 1,250  1,250

 1,250  250 250  250 250 250

 1 2

 7,000  1,400 1,400  1,400 1,400 1,400

 5,800 1,160 1,160  1,160 1,160 1,160

 1,200  240 240 240 240 240

 1 3

 6,000  1,200  1,200  1,200 1,200 1,200

 5,000 1,000 1,000 1,000 1,000 1,000

 1,000  200 200 200 200 200

 1 4

 5,500  1,100 1,100  1,100 1,100 1,100

 4,550  910 910 910 910 910

 950  190 190  190 190 190

.  2 :

( : )  1  2  3  4  5

 2

 15,000 3,760 3,760 3,740 3,740   -

 12,450 3,120 3,120 3,105 3,105   -

 2,550 640 640 635 635   -

 2 1

 4,000 1,000 1,000 1,000 1,000    -

 3,300 825  825 825 825   -

 700  175  175 175 175  -

 2 2

 3,500 875 875 875 875  -

 2,900 725 725 725 725  -

 600 150 150 150  150    -
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.  3 :

( : )  1  2  3  4  5

 3

 22,000 4,400 4,400 4,400 4,400 4,400

 18,250 3,650 3,650 3,650 3,650 3,650

 3,750 750 750 750 750 750

 3 1

 6,500 1,300 1,300 1,300 1,300 1,300

 5,400  1,080 1,080 1,080 1,080 1,080

 1,100  220 220 220 220 220

 3 2

 4,500  900 900 900 900 900

 3,750  750 750  750 750 750

 750  150 150 150 150 150

 3 3

 5,000  1,000 1,000 1,000 1,000 1,000

 4,100  820  820   820 820  820

 900  180 180 180 180  180

 3 4

 6,000 1,200 1,200  1,200 1,200 1,200

 5,000 1,000 1,000 1,000  1,000   1,000

 1,000 200 200  200  200  200

.  4 :

( : )  1  2  3  4  5

 4

 13,500  - 3,385 3,385 3,365 3,365

 11,150  - 2,795 2,795 2,780 2,780

  2,350  -  590  590 585 585

 4 1

 4,500  - 1,135 1,135 1,115  1,115

 3,750   - 945 945 930 930

 750 - 190  190 185 185

 4 2

 5,000  - 1,250 1,250 1,250 1,250

 4,100  -  1,025 1,025  1,025 1,025

 900  - 225 225   225 225

 4 3

 4,000  - 1,000 1,000 1,000 1,000

 3,300  - 825 825 825 825

 700  - 175 175  175 175

 2 3

 4,500 1,135  1,135 1,115 1,115  -

 3,750  945  945 930 930    -

  750 190  190 185 185  -

 2 4

 3,000 750  750 750  750   -

 2,500 625 625 625 625  -

 500 125 125 125 125   -
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- , 2010,

- 2006,

- 2009,

- 2008,

- 2008, (I)

- 2008,

- 2010,

- 2010,

- 2010, ,

- 2011, ,

  12 2

  - 2010,

  , · , 45 1

- 2009,

- 2010,

- 2010,

- (2007) ( : 83 )

- 2009, GHG-CAPSS .

- 2008, (N2O)

- , 2009,

- 2010,

- 2009,‘ ’

- 2010,

- 2009, , 2009

- 2010,

  ,

- 2010, ,

- (2009) . ,

  - 2009,

- 2003, VOCs

- 2009, ,

- 2008, Zero  Emission City

- 2011, 2
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- 2010,

- 2009,

- 2009,

- 2009,

- ABB2009,AufdemWegzumintelligentenStromnetz

- Agentur fuer Erneuerbare Energien e.V. 2009,

  Der volle Durchblick in Sachen Erneuerbare Energien

- BBR(Bundesamt f r Bauwesen und Raumordnung) 2008,ü
  Raumentwicklungsstrategien zum Klimawandel

- ENDS 2010, Renewable Energy Europe

- European Commission 2006, European Smart Grids Technology Platform

- FIrst Climate Group 2009, Kommunaler Klimaschutz und Klimaneutraliaet,

  Forschungsworkshop

- Giddens, Anthony 2009, The  Politics of Climate Change

- Girardet, H. 1999, Creating Sustainable Cities

- Girardet, H., Mendonca, M. 2009, A Renewable World, Energy, Ecology,  Equality

- http://www.prism.washington.edu/lc/urbanecology.pdf

- IfaS(Institute fuer  angewandtes Stoffstrommanagement) 2007,

  Zero Emission Campus

- Institut Wohnen und Umwelt GmbH 2002, Null-Emissions-Stadt

- Mark A. Benedict, Edward T. McMahon 2001,

  Green Infrastructure: Smart Conservation   for the 21st Centrury

- Pietsch, Juergen 2011,  Stadtoekologie fuer Smart Green Cities

- Rahmstorf, S., Schellnhuber, H.J. 2007, Der Klimawandel

- Rogers, R. 1997, Citiesforasmallplanet

- Siemens Schweiz AG 2009, European Green City Index

- StMUGV (Bayerisches Staatministerium f r Umwelt, Gesundheit und Verbraucherschutz)ü
  2007, Wegweiser zur Klimaneutralit tä
- The state and prospects of European energy research

  (European Union Publications Office, 2006

- The state and prospects of European energy research

  (European Union Publications Office, 2006

- The state and prospects of European energy research (European Union

  Publications Office, 2006

  ( : http://www.grants.gov/search/search.do?mode=VIEW&oppId=53952)

- The state and prospects of European energy research (European Union

  Publications Office, 2006

  ( EPA : http://attra.ncat.org/guide/a_m/biomass.html,

   : http://www.epa.gov/osw/conserve/rrr/imr/cdm/grants.htm)
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