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SUMMARY

1. Research Project Overview
- Background: This project is a R&D planning assignment for the “Green-Up 30”
initiatives by Korea Ministry of Land, Transport and Maritime Affairs to realize the
"Green Growth" and national carbon emission reduction policies to cope with the

climate change and energy problems.

- Research Needs: Due to needs for responding to the climate change and energy
problems, a city’s competitiveness lies on the level minimization of carbon
emission by using clean energy sources and reducing petroleum dependency, which

requires convergent R&D and promoting organizational system.

2. R&D Strategy
- Needs for the Planning Project

-Carbon-Neutral city is a city model to overcome the impact from climate
change and energy crisis, and it is expected to help attaining the national goal
for carbon reduction. To implement the Carbon-Neutral city, it is needed to
define the concept and directions for Smart Green City.

‘A systematic plan for Smart Green City R&D project is required to define the
research goal, vision, and a system for promoting convergent R&D, and

operation system for implementation and globalization of Smart Green City.

- Setting Research Direction: To set the direction of technology development and to
define core research areas, we analyzed policy, economics and technology trends

involving low-carbon society, carbon economics and industry.

- Research Needs Survey and Prediction: In the era of climate change and energy
crisis, the direction of new city development and urban regeneration is related to
policy, technology, and industry. Thus, the need for the new city development and

urban regeneration through technology convergent R&D is increasing.

- R&D Direction and Defining Core Research Areas: 5 core research areas [ 1) Carbon
reducing city planning, designing, construction, and management technology, 2) Human
activity-based next-generation urban space simulation, 3) Zero-emission clean supply
systems, Smart grid based energy management and monitoring systems, and 4) Carbon
-neutral city model and greenhouse gas reduction capability evaluation | were proposed

as a result of the first stage survey and analysis. At the later stage, we finally

- 13 —
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reset 4 core research areas ( 1)Development of City Carbon Reduction and Operation
Technology, 2) Carbon-Neutral City Simulation and Performance Evaluation Technology,
3) Smart Green Energy System Development for Carbon-Neutral City, and 4) Carbon

-Neutral City Development and Business Model) after project review committee meetings,

expert advisory meetings, redundancy checking with other research projects by other

government agencies.

- Research Vision and Goals

2020 Energy self-sufficient and

- Technology development for
environmentally-friendly and
self-sufficient city for 50% reduction
in energy use and carbon emission.

Vision resource circulatory Smart . .

Green City development - Test bed |mplem§ntat|on for
Carbon-Neutral city model and the
development of global business model
for Green City.

- Low-carbon, low-energy, and low-cost Carbon-Neutral
Qualitative city development
- Green technology based city development technology
Goals - Promoting exports of Green City by developing global
Goals business model

- 40% CO, reduction by 2020 (from '05 emission), 30%
Quantitative | reduction from the BAU estimate.

Goals - Improving green technology competitiveness up to 90%
level of the advanced countries.

3. R&D Organization and Project Detail

- 14 —

SGC R&D . .
Core Project Area Project
Agency
_11.1 Urban Space Development Technology for
Carbon Neutral City
Core Area 1
. . . 1.2 Clean Environment Technology and
Development of City Carbon Reduction and Operation| || . o
Resource Recycling System Development
Technology
| |1.3 Carbon-Neutral Urban Transportation and
Smart Green Smart Green City and Operation technology Pedestrian Facilities
City R&D development for 30% reduction of Carbon Emission
Agency |_|1.4 Institution and Policy Development for
Carbon-Neutral City Development
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* Integrated
Planning
System for
ow-Carbon,
Low-Energy
, 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

Development of World Class Integrated Simulation
Technology for Predicting Carbon Generation and
Energy Circulation, and Evaluating Sustainability for
Carbon-Neutral City Development.

| |2.3 City Carbon Emission Management
Technology and System

2.4 Urban Sustainability Simulator

43.1 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

Development of Distributed Energy Production,
Supply and Management System using Renewable
Energy and Clean energy Sources for 50 %
Reduction of City Carbon Emission by 2030

3,3 City Green Energy Consumption
Optimization System

3.4 City Green Energy Integrated Management
— System Development

_14.1 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

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. Expected Results

- Society Perspectives

Bed Project

4.3 Business Model for Carbon-Neutral City
—and Export Strategy Development

‘Proactive response and adaptation capability improvement for the climate

change by developing implementation model responding to the for 50% carbon

reduction of IPCC recommendation.

-Active response to the climate change by securing carbon reduction in urban

material circulation cycle and carbon emission rights by developing of Carbon

-Neutral City development technologies

-Contribution in establishing Korea’s reputation in the area of green policies and

improving Korea’s long-term international competitiveness by active participation

in the international plan for Green House Gas reduction.

-Establishment of a rational institutional system for future development of Smart

— 15 —
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Green City by building carbon emission prediction and evaluation system, removing

potential obstacles and making concrete infrastructure plan.

- Economy Perspectives

-Carbon-Neutral new City technology development, and promoting international
city development market, regional economy and industry

-Pioneering global city development market, and carbon market. Promoting employment.

-Contributing in carbon-neutral transformation of city development paradigm for
developing countries, and improving participation conditions for Korea companies

‘Guidance for energy consumption practices, and energy efficiency improvement
by providing information from integrated city energy management and monitoring
system.

-Economical implementation of Carbon-Neutral City by reducing the burden of
technology development through demand reduction and management in transportation

area.

- Technology Perspectives

‘Securing technologies for Carbon-Neutral City development

-Securing world-class urban space simulator for Carbon-Neutral City development
and urban regeneration with high prediction accuracy.

‘Renewable energy based Carbon-Neutral City development technology

-Stable energy supply system with efficient distributive network and increasing
dependency on the renewable energy sources.

Improving environmental engineering industry providing initiatives for green technology
adoption and inter-city benchmarking

- 16 —
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for forgy | 2% 719 R A1 €%, A% W A5, 37 % sl g, 49
inventorying Policy 34, W71E 8d 247 wEF A 4 o) 8.
greenhouse gas (2010) THEY AEEE AV AT (H94 s A, A9 AR &

emissions from o] W&, A% olEAg)eRE A,
global cities -l H7]Eol= IPCC HHE A&,
‘AR o' A7EA WHE ARFE.
(i) =A AARYAA AA wETF (i) =AY A AL} HEE
4 F wEF (i) ZAY A A FEH life-cycle Ml &

CAENAM 2ATFE Az Ay ed mE 2A7ME SR

=
A low-carbon 2 BARE Hrista, ZAE gE 97 dsde Vs
scenario A OA QS A, 2000 S 12% S7FskH, ol| A
creation Ener BES TTHNAHES A FA1%) D A (18%) FEollA Azt
method for | hsdel Aoz 2.
a local-scale (201()); (53] AR AAo] 83 FF A= dFuTolAY A Tt
economy and its 4e AAY 17%E A
application in AT B A $E0] 10% S7FsHE Co2 mj &) 85% St
Kyoto city atal, T4 SR ERE FEH 2 o] &S sEW 35%2] CO2A 7
7V
Modeling of - _
d R bi CFEE A AR A& HE Tdd ZdY 7 24,
end-use ene
cr;nszfn tignr?ri, enzr\:\:ja ) top-down3} bottom-up®| F 7FA HZ W29 ol 7]
P | % (top-down AT WAL FA R U AXE AL )
the residential Sustainable = - 1o o
sector- Ener B3 end-usesE TH3HA] ¥ bottom-up HHA2 NE 714
o T o R oA ARGl 2A R, T g e
A review of Reviews - N o < al=
) (the statistical method$} the engineering method)< X~ %H3t)
moceling G092 zag Ayl e gud 2 51 1%,
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o HP RS B BRAS
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Ao 2=e] MEAGI} A WER =R Ful o] o2 s
ge FES AL Ag. Selete A9 24702 2AHAS
AR AN WME BA
- =47 EBd w2 A4 AAEE BAN B A3 e A9}
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120 | 108
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=
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o A A3 Web DB I SCOPUSE &3l Low Carbon City 3 Climate
change & Urban &2 AAS A= o5 193 25

- Chil Japan UK Canada Mexico G ny Australia Korea
2:20 55 45 43 39 Sy 29 25 23
20% 5% 40/ A% 3% 3% 3% 2% 2%

<1¥2-32> Low Carbon City ¥ =% &3+2000~2011)

o Low Carbon CityS keyword® A& A3 wfo] =& ° &
A =% o 2%E AA S M B W] =2 Eashal 9l
U= 3= 3008 ©]/de) ApolE Holw ofAof A Yo =Tt FME
el Aol AL = AR oS

[

o= o= 22 Bx UL els  Sg udec g= @2
728 356 223 154 103
(39.9%)] (19.5%) (12.2%) (8.4%) (h.6%) = 7%) (3.1 %) i OS%) (2. 98%) (1. %)

<7132-33> Climate Change & Urban ## =%& <+(2001~2011.01)

o Climate change & Urban< keyword® 7443k A3} =Ujo] =& 21HS
2 A9 AA =& 7Y 1L1%E A M B HoFY =is
fratal = wl=mde 7008 o]3e] ztolE Ho|w ofAlol A He| =7}
FTAAE st del AL U=

EEEDIELEE EERE%

=

o
(Biesbroek et al., 2009), &A=
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ek B ool ZxFa3 9e(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)
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SAAE oo 2z gsls 2Aow FIse AL AYHAoT 2E
sl A8} oS
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r
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A7 ¢} e Y7 124
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(2007) g % v B} 4 ‘wgd FH
9718 %a

5ol AaA S
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g9 gaHS
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(2008) AxE ) AT} A
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i (2007) EEE BN
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Grandberg and A AW
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FAAIA gANz | oA - -
° — - TFEAUA
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g5 A 9449 A ¥ - A 84
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2000-Watt—Socierty Zurich

HLmE g 50% o
S~ ug= 2EHK] ol

L
2025 2030 2035 2040 2045 2050

5D 1.0 Compliance (1970- )

SD 2.0 Citizenship (1991-)

5D 3.0 Creativity (2008- )

- End-of-the-pipe solutions | |- Stakeholder engagement,
- Bubble concept reporting, standarts
-Websites, email, blogs

- Science, technology
- Business models,
market models

Smart Green City Milestone

<T1H2-34> 71 Fo A Aot =AM 32 the) (Pietsch 2011)
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Smart energy
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Smart mobility
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AH= 70 (2004-2008) -ClimBus programme (biomass £©})
245l -Z A HA R&DEFS] 60% (biomass HoF)
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24)The state and prospects of European energy research (European Union Publications Office, 2006 (%= EPA
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26) The state and prospects of European energy research (European Union Publications Office, 2006
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o f%, m=& EURATOM, Max Planck Inst. Meteorology, NOAA, NASA,
Lawrence Livermore Natl Lab 5 538 AF4&7F UELFY HEHAT
L 43
= T

o T, YE 32 Chinese Academy Sciences, Univ Tokyo, A]-&tjdla,
KIST 5 st 2 FgA747F VEYFS JBIES 3

o H H]=9] National Center’} w743t =

R ERIE LT E R L E S EN EA Tk !
_]

2 A7, AeFEEA 2 A
=, ZHY 188 ARHAA A2 & 58 FAHSE FE5AT UES
a7t 49

<02-706 FAE <A/ Z71H/ A7718H Degree EgoNet

Centrality 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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<02-706 FAE <A/ Z71H/ A7718H Degree EgoNet

Centrality 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
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Renewable Energy Source World* Selected Countries
- Germany -82,100
-United States - 36,800
. *Spain - 35,000
wind 300,000 -China 22,200
- Denmark - 21,000
-India - 10,000
- China - 55,000
- Germany - 35,000
*Kk
Solar PV 170,000 -Spain 26,449
-United States - 15,700
-China - 600,000
- Germany - 13,300
Solar Thermal 624,000-plus -Spain 9,142
-United States 1,900
- Brazil 500,000
-United States 312,200
Biomass 1,174,000 - China - 266,000
- Germany - 95,400
- Spain 10,349
- Europe 20,000
Hydropower 39,000-plus -United States -19,000
-United States 21,000
Geothermal 25,000 Germany 4,200
Renewables, Combined 2,332,000-plus
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