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accordance with the Planning Stages of Low-Carbon City
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Abstract  Current global issue of climate change is growing and greenhouse gases occur in most cities. To
solve the problem of climate change, the city should be changed to low-carbon structure. Low-carbon city
planning is a step-by-step plan from the initial establishment, from design and operation of urban structure, to
maintenance and management should be considered as an integrated whole process. Under this background, this
study evaluated the whole process of low-carbon urban planning ways. For this step, divided into three steps
and eight divisions, 30 sub-indicators are derived. Through domestic and foreign cases analysis studies and
survey of the relevant experts, results were derived. In order to improve these points, in the intial planning
establishment stage, planning of urban policy and institutional steps should be made and the plan should be
appropriate to the local characteristics. In the design and operation of urban structure stage, detailed and feasible
approach is needed and maintenance and management stage, participation of various stakeholders, including
establishing governance and management practices could see the need.
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[Table 1] General aspects of FGI respondents
Major Job

Age | Gender | Degree

A| 48 | male | Ph.D |Urban planning| Engineer | 20
B| 46 |female| Ph.D |Urban planning| Professor | 20
C| 38 | male | Ph.D |Urban planning| Researcher | 10

[Table 2] Revised contents of evaluation Index through

Urban Planning

Establishment

Design &
Operation of
Urban Structure

Maintenance
& Management

Set a specific
policies goals
and plans to
reduce
greenhouse gas
emissions
through
consultation with
stakeholders

Plan for design
and operations
by introduction
of divisional
elements that
could reduce

carbon emissions

directly

Build a system to
engage residents
and stakeholders
for sustainable
operation and
maintenance
of city

[Fig.
city

1] Concept and cardinal direction of Low-carbon

FGI
Main contents
meaning | - ‘Waste’ sector was changed to ‘Resource
alteration Recycling’ sector and ‘Water circulation’ is
item added to ‘Resource Recycling’ sector.
- ‘Promote Climate change and climate
policy’ of Plan Sector and ‘Promote energy
. saving to resident’ of Energy sector is
integrated . . . S
item integrated to ‘Establish the institutional
support program like education, promote
and incentive’ of Support system in
maintenance & management Phase
Added |~ Add evaluation Indicators of ‘Land use’
X sector in Design and operation of urban
item
structure Phase
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[Table 3] Evaluation Index of Low-carbon City

Phase Sector Evaluation Indicator
T1. Set a specific carbon reduction goals
T2. Continuous monitoring of greenhouse gas emissions
T t o . . .
a(l,‘lg; s T3. Establishing departments responsible for climate policy
Urban T4. Participation of local stakeholders
Planning
Establishment T5. Collaboration with neighboring local governments
P1. Formulating carbon reduction plan
P:;;ls P2. Carbon neutralization (offsetting emissions)
P3. Provides detailed guidelines for the reduction of greenhouse gas
Land Use L1. Creating compact cities
@® L2. Supporting MXD development
M1. Reducing transport demand through land use planning
M2. Increasing the proportion of Carbon-free transport
Mobili
(()ll\)/;)lty M3. Providing convenient public transport
M4. Limiting traffic volume through management of parking space
Design
& MS5. Automobile usage schemes for carbon reduction
opel(':tlon El. Improving efficiency of public facility energy use
urban E2. Giving employees motives and economic incentives for saving energy
structure
Energy E3. Providing sustainable energy
(E) E4. Improving energy efficiency as a basic policy for urban planning
ES. Improving existing buildings
E6. Supporting the introduction of cogeneration and district heating
Resource W1. Waste management system for reduction CO, emissions
Recycling
(W) W2. Creation of water circulation network
G1. Employment creation in transportation planning sector
Governance | G2 Cooperation with small-to medium-sized companies
©) G3. Collaboration with large energy consumers
Mai
aintenance & G4. Collaboration with businesses to supply energy
management
S1. Encourage green civic activity for energy-saving and green consumption
Support
System S2. Activation of Green business
S
® S3. Establish the institutional support program like education, promote and incentive
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[Table 4] Foreign and domestic case outline of Low-carbon City

Outline .
Case B B Main Features
Location Area Population
. * Enhance regional economic using solar energy
Freiburg, . X
G 153.06km 217,547 person | * Security and management of urban afforestation
erman
Y * Research agency network related green industries
* Setting Road map scenario for CO, reduction
Nagoya,
I 326.45km 2,258,767 person | * Compact land use plan
apan
P * New Renewable Energy Dissemination
. * Encourage eco-friendly/energy saving transport
Daejeon, . .
K 539.86km | 1,538,000 person | * Integrated transport network focused on public transit
orea
* Reorganization plan to EIP(Eco-Industrial Park)
A * Increasing and maintenance of Green field
san,
K 739.46km 148,697 person | * Waste resource utilization system
orea

* Green Business support and development
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[Table 5] Analysis of case studies -1
E‘ﬁg’:ﬁ'o” Freiburg Nagoya Daejeon Asan
- Present multidimensional | " 4 via
| . . B . goals for the reduction of Setting a Asa_n ity vision
Setting CO, reduction goals|- Setting a road map to carbon emissions for the reduction of carbon
T1| by period or sector from reduce CO, compared to | Setfing a goal to reduce emissions
u 2010 to 2030 75% in 1990 by 2050 €O, compared fo 37% in | Setting a goal for CO2
r 200% by 2020 ° emission reduction
b
a [ . [ . . .
n ~ Monitoring the performance - Continuous monitoring of mggSL?én?;Trc])lf"ourzenhouse gfm(;% %ppﬁggastuem:edlicslg):
T2| achieved by measuring the | greenhouse gas emissions o greer e v g
P carbon dioxide emissions and documented gas emissions to achieve existing greenhouse gas
é I\ greenhouse gas targets emission
n E ~ The government established  Establishing a temporary [ Establishing a temporary
T T |13 the Environmental Agency [~ Establish a climate policy Department or some Department or some
n s : Manage climate protection| department existing departments existing departments
g policy with a focus on Energy| responsible for climate policy| responsible for climate policy
E  Decide the key inside urban| ngﬁfssrﬂﬁgé”ﬁ; rgf ng;s/af Limited participation of local - Plan for participatory urban
t T4| policy through discussions government and power stakeholders when established| development system for
g with civil society generation companies low-carbon citiy plan residents
| ;
| T80 Plan for low-carbon city ~ Plan for cooperation with v?/ﬁxegggqnegmcﬁfgi dllnked  Development plans linked
ﬁ with neighbor local government| neighbor local government Chungnam province with Naepo new town
m
ﬁ P1F Formulation of plans -~ Setting a plan  Suggest a plan  Suggest a need for plan
P - -
t L  Setting and execution of  Trial of a carbon r Plan for carbon neutralization| -
/,3 P2 carbon neutralization plan neutralization plan and passive action Plan for carbon neutralization
S | pg[~ Specific classified strategies— Parted planning elements |- Specific planning elements - Planning elements
and planning elements for carbon reduction for five sectors for six sectors
— Get large green space N )  Intensive / mixed land use [~ Conservation objectives of
L1| through the development of| ;’r?or?niteofdzvglc%r;aecntt clﬂy by compact & high-density| a green field through
LANDI compact city development compact land use
D |USE| | ik density and mixed | Dromote mixed-use N ;L#ngh?gfgtaenns've spatidl L ived land use (MXD, TOD)
g L2 land-use complex gf\{ﬁgpsrtr;?igtnln the center | Plan for transit node oriented| gl(?rTSiftor control development
| mixed—use development y
g . . - Establish Traffic-induced
n I\/I1: ;?ﬁﬁﬂﬁ“?ﬁ;ﬁgffm ont B \Tg?unnsqzo:t;éf;i c?rj g?argo  Plan for integrated transport| smallest / TOD development
& : h system focused on proximity~ Pedestrian—oriented urban
? of major public transport node| through compact development] structure formation
O - - -
| o ) L _  Continuous introduction of
g U o Bicycle and tram LS  Using the underground rail Enable Iovy Carboni : natural gas buses
°r responsible for 40/0 or as transportation transportation (Eco friendly | Introduction of new
a 2 more of all traffic and energy-saving etc.) transportation
} n g ~ Po\ipy to encourage L Integrated public ~ Expand Transportation
0 S ? M3 zﬂ\éllirgnt?;ig?g}'/t friendty - Induce proper utilization of | transportation network system gggﬁgrr;gﬁ;agemem of
n t ‘L  Increasing the rate of public] city center car traffic [ .lTS system(app, transportation| Establish a linked transfer
L T transportation information system etc.) system in transit
Y
c - Parking space management- Traffic restrictions through | o .
t M4| in the city center : open onlyl the management of parking g&“(% Otkc))”é:sntrol the use of.
E vehicle for business spaces
e .
) )  Plans to introduce low
) - | Intr tion of electri r -
 Automobiles contrpl policy cha(ﬁgiLerCg Ostat(i)oniec C ca ﬂal’oon/gnergyaef.ﬂaent cars | Introduction of renewable
M5 Encourage eco—friendly L Plan for switching to r Expanding the introduction energy transportation
ranspor SR of low—-carbon transportation
t t energy-saving cars f ! bon t rtati
(CNG Bus etc.)
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[Table 6] Analysis of case studies -2
Eﬁg’:ﬁon Freiburg Nagoya Daejeon Asan
I Infroduction of energy effiq B )
-iency through Efficient — Efforts to improve the quggsn cIS éT%fg%ytth o byl Plans to expand the
E1| heating and cooling systems| efficiency of energy use in strengthening the areen renewable energy plant
 Energy solar panels installa public facilities buildi?] star?dardsg installation of public buildings
2 —tion of public facilities 9
s E2 | gggm 3;(?”50":2%' ;ﬁ(s)lr?e;ts - Enforcement incentives  Plan for incentives  Plan for incentives
| their house about saving energy about saving energy about saving energy
g ~ Energy i
gy industry about L e )
n Using natural gas and city L ~ )
renewable energy source gas as an altemative to |- Plan for low-carbon & low || SOW-carbon ity
& (Solar, wind, hydro etc) fossil fuels —energy pilot eco housing development plan through
E3 |- Energy plan for using L L B utilizing Energy, waste
The development and Introduction of some :
o £ renewable energy up to introduction of fuel using eco-friendly energy sources resources, solid, heavy
p | N 10% of the total energy at i plasti water
e | & friburg by 2010 waste plastic
r G  Proposed energy efficiency |- Suggest policy and method L
a Y as basic palicy of city planning | for energy efficiency - Proposing energy S#gpeo r:te rgreieer}ﬂéeig:tnology
t E4 |- Setting energy efficiency improvement in road map efficiency plan in city roducts %VSin lanning for
| standard and effort to (switching to high-efficiency | vision—dimensional promotin engrp effici%nc
g achieve in the public building| appliances, cars, etc.) P 9 v v
r Installations of solar cells L ’ _ L o
at roof and wall of buildingl- PV installation In homes Supportl_ng low~carbon Materilizing plan for -
o] ES| Rotating Solar Home and other buildings remodeling at apartment renewable Energy application
f “Heliotrop” finished and existing buildings method by building type
U - Replaced with combined
r  Realizing a Clean the city | heat power plants and - Expand district heating  Building to maximize energy
b E6| through Public-private joint | district heating using gas [ Plan for using cogeneration| efficiency strategy through a
a combined heat and power | in the urban function facility district heating
n concentrated area
s E  Introduction of regulations on
S recycling : each community - Use waste plastic as - Household waste recycling | :
: 8 agencies and organizations alternative fuel of coal - RDF(Refuse Plastic Fuel) | Uvoaus?eeﬁg(—je\r/]v:rsgts Fr)leacgcllng
u R |W1| participate ~ Using Methane from system resources
c C  The abolition of the landfill garbage, sludge and waste [~ Energy Conversion using | Biogas utilization system
t | B = Energy production through biomass as city gas energy | organic waste, biogas etc. g Y
u R waste incineration (bio, BKF etc))
E - - -
r Cc  Build a circulation waterway - Ground water and reclaimed
e é inside the city ~ Provide a long-term water reuse plan in public [ Efficient utilization plan of
[ |W2F Plan for water circulation strategy for biodiversity and | institutions excellent and reclaimed
{ each housing to reuse water circulation - Excellent recycled water use | water and some trial plan
g excellent and reclaimed water plan and branding strategy
 Realizing job creation in ~ Citizen participation in the | - ) L - ;
G1| sector of sustainable transportation planning and t%gr?sggngggﬁ nslalrr:nin Egggggngglozfnﬁalgnm
transport planing induction P P 9 P P 9
F investment to support small-to
G medium-sized companies in L )
M 8 solar energy industry ~ Cooperation with existing small - Research collaboration with g:;efgiobnus‘rffscgkg}ﬁé d
a £ | G2 Association between basic and medium businesses local research park for existin ingust related
I R research and small and for low-carbon city planning | low-carbon urban planning ) 9 Y, - )
n N medium businesses in industries and sub-industries
é ﬁ environmental industry i i i i
n|c¢ |- collaboration system with = Collaboration with resident, | an6cation with resident | Collaboration with resident
a E |G3| resident, enterprise and a enterprise and a public and a public institution and a public institution
n public_institution institution
c  Continuous research support [~ Participation of local energy | )
e G4| and cooperation with energy| suppliers In the determination Prlgpnrgﬂg nand some ~
supplier company of policy and road-map p
&  Support environmental . L
. b ; ) — Residents participation and | :
M s1 2ggcsﬂglr;cfacﬂny with private | Organization of green local| plan for community facilities ;l:?iCa];%nr?S:OS?eleixiriEnge
s g )
a U  Organization of events and govemment PPS ﬁgaﬁfe;mzl;? planning and and energy saving
n P tourism on forest education o
a g - Development support of
g R ~ Achievement of economic Carbon trading, green R&D  Create green business
ml| T |so self-sufficiency and job ~ Plan for creation of Green  Plan for New industries community
e creation in solar (PV) business (cultural, creative, green ~ Plan for Professional
n $ energy engineering industry industry) support and creating| manpower in green business
t s = Green business
T  Policies for environmental L b  Plan to strengthen the
E awareness of citizens realize- Build and run the support ﬁgggagﬂnbdegi\{gg nosfhigreen program (Culture, promotion,
M Is3t- Encourage participation of program for education and refornpﬁ an dy olic P training, system improvements,
citizens through the operating| promotion im rovementps v efc.) for carbon reduction type
carbon_reduction_programs p fransport_system
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[Fig. 2] Radar Chart showing levels of measure evaluation index
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