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ABSTRACT

According to Korea's declaration of carbon-neutrality, it is necessary to prepare a method for analyzing greenhouse gas emissions
from the perspective of national land planning and urban planning. The purpose of this study was to reconstruct a building’s greenhouse
gas inventory to allow analysis of greenhouse gas emissions on an urban scale. The research method was to propose an urban-scale
inventory by identifying current national and local government inventory and analyzing prior related studies. The inventory presented
in this study is intended to reflect embodied emissions in buildings based on the carbon footprint point of view when accounting for
urban emissions in the recently published AR6 report. This newly proposed inventory included not only the emissions caused by energy
consumption in the operation stage, but also emission of embodied carbon in the material, construction, maintenance, and disposal
stages. This inventory is expected to be used in analysis of greenhouse gas emissions according to spatial changes by urban

redevelopment.
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Table 1. Framework for urban emissions accounting

sh7|Eeh, Ml WollA oA =875 AFgsk= Ao 1
X thH(Dahal and Niemeld, 2017; Séwka and Bezyk, 2018).
Y1 Zhang et al.(2018)2] AFoAl= £ AFH(Xiamen)
AS o s EXolERFS 247IA QHIET HiE
At AA St WiEF APYE 7hsSHAl ShaL, TA] O]
weh LA7EA HiE Yoo} ST AolE At
Ql(district uni)2 SIS 4= Y& BT &, GISE o]
o) Alzkskatol B7H4 sj4do] FRsatA Ao

F| 7 AR6 H Ao, FEIE TA|Q] A A4
= fIste] ®&a o oy A W AR o5 1o w
£ ZARY9] HiET &5l it FFA olsi7t " ast
Tl Aok ES shA AR ARG R QIS =A9] 8
sz o grie] mAL Ao A, 47, Ad
E, 4%, A% 58 23U % W] gl £ Faw
of cfet vApeavlEeke Teisior o Wast ek
AFCHIPCC AR6 WGII Chap.8). AR6SIA= T A|] Hl
=% FHS A% 219y A+=Z Ay, (1) FE 3
A|(Territorial accounting, TA), (2) AFUYE 7|4t Qlz=z}
FZFY WA= (Communitywide infrastructure supply chain
footprint, CIF), (3) BE AB|x}o|| 3] g 9] =
AHIE 2ok AH ARl 7Rl g4 WA= (Personal
carbon footprint, PCF) (4) |9 &4 WA}=H(Areal carbon
footprint, ACF)O.2 A 47}x] &47}A 3] (urban
emissions accounting) THYYIZ EHFHUTKTable 1 &+
Z). ole} &2 FT A2 FEH R ZA] AA Y2
52+ 24T oUAIE F4st= Jigel #YE T A
o ol2et ZHE YA BT TA] 2AVIA HiETE
Foot= A BHE o1 Jlow, AE 9 AHA9 5

Type of framework

Accounting boundary

Territorial accounting (TA)

In-city direct emission of GHGs to the atmosphere within a chosen geographic area

Communitywide infrastructure

supply chain footprint (CIF)

Essential infrastructure use and demand activities in cities with their production, by
combining TA emissions with the transboundary supply chain emissions associated with
imported electricity, fuels, food, water, building materials, and waste management

services used in cities

Consumption-based carbon

footprint accounting (CBCF)

Not only the supply-chain-related GHG emissions of key infrastructure but also

emissions associated with all goods and services across a city

The personal carbon footprint (PCF)

goods and services

Consumption and associated supply chain emissions to only household consumption of

The areal carbon footprint (ACF)

Emissions of all consumers in a city
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Fig. 1. System boundary of embodied carbon at the building level
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LT : Lifetime
______________________________ Urban Scale (6) .
(by district, town)
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Operational Carbon (OCgy) Calculating
Building energy consumption Carbon Factor
| Emission Factor s
Energy Use Fuel types emissions
(electricity, heat, LNG) from IPCC G/L
Embodied Carbon (ECqotal) Calculating
Life cycle stages Activities cause GHG Carbon Factor
extract raw materials
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manufacture products
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construct the buiiding Emission Unit amissions

maintenance

repair
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demolish the building
disposal

from Korea LCI DB

Fig. 2. Building Inventory in urban scale considering operational & embodied carbon
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