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3 Setting the Inventory Boundary
3 AVURUNIERDEE

An inventory boundary identifies the gases, emission sources, geographic area, and time span
covered by a GHG inventory. The inventory boundary is designed to provide a city with a
comprehensive understanding of where emissions are coming from as well as an indication of where
it can take action or influence change.



AUNVNIBERIE GHG AUANUNIDORRELGDAX, R, tIE g Rk VEIEERET 5. 1
UNVNIERIF, B NECTITHETVWEERLICEEE S AN DFELT TR EChDBEHE
MNREETDIHNDBREERBREEHITRE T DLIITERIN TS,

Requirements in this chapter
COEDEREE

The assessment boundary shall include all seven Kyoto Protocol GHGs occurring within the
geographic boundary of the city, as well as specified emissions occurring out-of-boundary as
a result of city activities. The inventory shall cover a continuous 12-month period.
1% 5 (assessment boundary)IZi, EHOMIBRIEFR N TELERERES D/ DODEE
DRAX(CHG) LM DFHDREREL TOERNTRELEREDHEHENEFND, (v
NUNIE, gLz 12 r BERRET B,

3.1 Geographic boundary
3.1 HhIEHIE R (geographic boundary)

Cities shall establish a geographic boundary that identifies the spatial dimension or physical perimeter of the
inventory’s boundary. Any geographic boundary may be used for the GHG inventory, and cities shall maintain the
same boundary for consistent inventory comparison over time (see Chapter 11 for information about recalculating
base years to reflect structural changes). Depending on the purpose of the inventory, the boundary can align with
the administrative boundary of a local government, a ward or borough within a city, a combination of administrative
divisions, a metropolitan area, or another geographically identifiable entity. The boundary shall be chosen
independently of the location of any buildings or facilities under municipal—or other government—control, such as
power generation facilities or landfill sites outside of the city’s geographic boundary.

&, ARUNDERDZEERIT XISYIRR/RTA—RE R E T HMIBRIR R ERE LT AUERBA (shall),
HIBAIERIE GHG AU RUNIZFIAT 22N TE, Tz, HMIEREFHNIC—EMDH DA NUMNDLEDT=5HIZ
RLCERZ#H LT NERS% 0 (shall) (Chapter 11 for information about recalculating base years to reflect
structural changes £ 8R), AVRUNMOEMIZEY, BRIE, HABAOTH EDRER, EBHTAOITEX (ward
or borough ). TR EDE A, KXETE (a metropolitan area) XIF b IBAY 45 E RTBEA R — 1R E— BT 5
ZEMNTED, BRE. #75 BB K (municipal) — XILBOBF —DEBEDELIZH D, BHOMIBRERDNDF
B IS D KSR Y XIS B DG ATEI I L GEE SN ERBZE0 (shall),

3.2 Time period
3.2 Hif4



The GPC is designed to account for city GHG emissions within a single reporting year. The inventory shall cover
a continuous period of 12 months, ideally aligning to either a calendar year or a financial year, consistent with the
time periods most commonly used by the city.

GPC (%, $REHFEAND GHG HIHBEEE T H1=OITEBSN TS, AU RUNIZEBRIIZE, BAIZLYRD LS
AU EEESHEOHIBEXITREFDMANMNEGLE -, KLz 12 ¥y ABZIRELGRTIEEBAERN
(shall),

Calculation methodologies in the GPC generally quantify emissions released during the reporting year. In certain
cases—in the Waste sector, for instance—the available or nationally-consistent methodologies may also estimate
the future emissions that result from activities conducted within the reporting year (see waste emissions accounting
in Chapter 8).

GPC MEEFEF—BMICEMEFRICHEHENHHEZEERT D, FEDHE —HAE. BEEYEI2—
—TlE, FIAREXIEFLENIC—BLEAEATHREFITITONEBNOELINTROPFHELFEETH(Fv
TA—-8NREEYHHEBEEESR),

3.3 Greenhouse gases
3.3 BEMRHAR

Cities shall account for emissions of the seven gases currently required for most national GHG inventory reporting
under the Kyoto Protocol: carbon dioxide (CO5), methane (CHa), nitrous oxide (N2O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), sulfur hexafluoride (SFs), and nitrogen trifluoride (NF3 ).
HHIIRBEESICBVTELDED GHG A UARVNMEREIZIHERDONTNDEDDH R :DFY, ZBIbKE=R
(CO2). #2>(CHy). EEIEZEZR(N2O), NAROTILAOA—RY(HFCs), /X—7)LAOA—HR(PFCs), RI7VbIE
(SFe). KU =TVALER(NFs ). DHHEDEEETHRTIFARDE (shall), 6

6. NF3 is the seventh GHG to be added to the international accounting and reporting rules under the
UNFCCC/Kyoto Protocol. NF3 was added to the second compliance period of the Kyoto Protocol, beginning in
2012 and ending in either 2017 or 2020.

3.4 GHG emission sources
3.4 GHG HeH iR

GHG emissions from city activities shall be classified into six main sectors, including:
« Stationary energy
* Transportation



» Waste

* Industrial processes and product use (IPPU)

« Agriculture, forestry, and other land use (AFOLU)

* Any other emissions occurring outside the geographic boundary as a result of city activities (collectively referred

to as Other Scope 3). These emissions are not covered in this version of the GPC: see Section 3.6.

EAEEN LD GHG HEHEIE. LROARDDEEL I/ 2—IZHFEINAIT L EBZEL (shall),

* [E 7 TH/LF—(Stationary energy)

« #i% (Transportation)

« BEEY (Waste)

o TETOERARUHE GO A (Industrial processes and product use) (IPPU)

« B¥ ME. RUMo L #F A (Agriculture, forestry, and other land use) (AFOLU)

s MAEBOERMIBHBERNCTELMOBEEE (FFE T DRI —TF3L0VD), ChLDHEHEE GPC O
DT 7—2aVTIERREL TG 2030 3.6 &5,

Emissions from these sectors shall be sub-divided into subsectors and may be further sub-divided into sub-

categories. These designations include? :

* Sectors, for GPC purposes, define the topmost categorization of city-wide GHG sources, distinct from one another,

that together make up the city’s GHG emission sources activities.

* Sub-sectors are divisions that make up a sector (e.g., waste treatment methods, or transport modes such as

aviation or on-road).

+ Sub-categories are used to denote an additional level of categorization, such as vehicle types within the sub-

sector of each transport mode, or building types within the stationary energy sector. Sub-categories provide

opportunities to use disaggregated data, improve inventory detail, and help identify mitigation actions and policies.

INbDEI2—bOHHE, T/ —(clibShalt s d (shal) £, BICH T HT7I)—I2HET

B2IEHTED, NLDBMITIFLTIAEENS 7,

» BIR—(E GPCIZHEWTIE, BEWZERY, #MD GHG HiHIRIEEZ —#ICER T 5. HmEEd GHG HitR
DR EFMOATI)—LEERSND,

C HTRIE—E BVA—EBH TR THD(BIZIX, BEYLESE X MEXIFELEDLIE, @xA
%)

- HITHTI)—F BEEFEOY T E/2—ROEMOELE, XE BEIRILF—E/2—RNORYDEED L
3, ATIV—DEBMOLRNILERRT BEHICALGNS, HTHTI—1F RIRT—2EF AT IR 1V
NUNBEE R E T SR, WNTEFMIT AR VBROFEE IR T ORI ERMT D,

Table 3.1 lists the six sectors and sub-sectors.
=& 3.11E620E92—E5TEo2—%F|ZEL TS,

Table 3.1 Sectors and sub-sectors of city GHG emissions
%= 3.1 #WODO GHG HEHED I/ 2— RIS TEI52—



Sectors and sub-sectors

T IRA—RUY T 5—

STATIONARY ENERGY

EEIRILF—
Residential buildings
EEEY

Commercial and institutional buildings and facilities
ERARUVAHRAEYRURER

Manufacturing industries and construction
BEERUVERE

Energy industries
IrLF—pEE

Agriculture, forestry, and fishing activities
EMKEE

Non-specified sources
R EBEHIR

Fugitive emissions from mining, processing, storage, and transportation of coal
A ROFHE. DT, FrEl R CE#LEC DR HBE
(BROFHE. NI, TR UEECHIRRE )

Fugitive emissions from oil and natural gas systems
BH RAARA AT L bDREEEE
(BHR R UVRAAAR GO LD RBHEEE)
TRANSPORTATION
ks GEH)
On-road
ABEEE(BBEH)

Railways
#HE

Waterborne navigation
K EfAT

Aviation
iz

Off-road
2ENERFHREEE)
WASTE
BEZEY)
Solid waste disposal
B EEY DL

Biological treatment of waste
REEYDOEYFHNE

Incineration and open burning

BEEYOBEALBRMGEA (T BEE)

Wastewater treatment and discharge

BEKALER K R
INDUSTRIAL PROCESSES AND PRODUCT USE (IPPU)
TETOERARVEBOEA

Industrial processes

THEIOER

Product use

& A
AGRICULTURE, FORESTRY AND OTHER LAND USE (AFOLU)
BE. MERVZOMO+#F]FH(AFOLU)

Livestock

BE

Land
;1)

Aggregate sources and non-CO2 emission sources on land
T#DE SRR VI CO BEHIR
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OTHER SCOPE 3
FOMHOAI—T 3

7. 2006 IPCC Guidelines include similar sector breakdowns, described in Volume 1, Chapter 8, Section 8.2.4,

Sectors and Categories. Available at: www.ipcc-nggip.iges.or.jp/public/2006gl/vol1

3.5 Categorizing emissions by scope
3.5 RI—FI&HHHEDHTE

Activities taking place within a city can generate GHG emissions that occur inside the city boundary as well as
outside the city boundary.  To distinguish between these, the GPC groups emissions into three categories based
on where they occur: scope 1, scope 2 or scope 3 emissions. Definitions are provided in Table 3.2, based on an
adapted application of the scopes framework used in the GHG Protocol Corporate Standard.8

AR TITONZEEL, BHEROP TLEHEMERADHTLRET D GHG HFHEZAELSE S, ChERHITD
=012, GPC TlE, HEHEMNESTRELEANZE D =Z20A7I)— X0—F1, RAO—TF2XIEAT—T3HHE.
[CHEEEETIL—THT3 5, EHEE GHG O - 3—KRL—bRAVZ—RTHWOON TN RAI—TORMAH T
FEASIN=F% (adapted application)[CEDEX 3.2 ICHESN TS, 8

8. The scopes framework is derived from the GHG Protocol Corporate Standard, where the scopes are considered
to be operational boundaries based on an inventory boundary established by the company’s chosen consolidation
approach. In the GPC, the geographic boundary serves as the boundary. See Appendix A for a comparison of how

the scopes framework is applied in corporate GHG inventories compared to city GHG inventories.

The GPC distinguishes between emissions that physically occur within the city (scope 1), from those that occur
outside the city but are driven by activities taking place within the city’s boundaries (scope 3), from those that occur
from the use of electricity, steam, and/or heating/cooling supplied by grids which may or may not cross city
boundaries (scope 2)., Scope 1 emissions may also be termed “territorial” emissions, because they are produced
solely within the territory defined by the geographic boundary.

GPC TlF, #HATYEMNICELHEHE(RI—T1)E, WA TELTIN DD, BHOERANTERSNIZE
LYtz HHE(RI—T3) Mo, BMBEREZEATXEIBATITELD V)RS dEH. &=
RW/XIEBR/MBOFERICKYVECIHHE(ROI—T2)MoXFILTNS. Ra—TT1HHEF, BHIREFICLUR
ESN-HIBANTOAELDIEN D, [HE | BEHEEEM/END,

Table 3.2 Scopes definitions for city inventories

Table 3.2 #HAVRUN)DAI—TESR

Scope Definition
Aa—= &




Scope 1 GHG emissions from sources located within the city

Ad—1 boundary.
HHERAITEES 2HEHENSD GHG BEHE
Scope 2 GHG emissions occurring as a consequence of the use of
AO—F2 grid-supplied electricity, heat, steam and/or cooling within
the city boundary.

HHEBRANTOT)YMEEESNDEH. BR. ZERU/X
EABOFBOFKRELTELS GHG HEH =

Scope 3 All other GHG emissions that occur outside the city
AO0—73 boundary as a result of activities taking place within the city
boundary.

HHERNTEBINZEFHOERLLTEHHIERIN TR
HLEMDLTO GHG i E

Figure 3.1 illustrates which emission sources occur solely within the geographic boundary established for the
inventory, which occur outside the geographic boundary, and which may occur across the geographic boundary.
3.1 TlE, EQHEL RN U ARUN)DI=OICHEL SN IBMIE R NDOAIZTFE T HH. EOHHIENHIRRYIE R
SNCHEET 20 FEEOHH RN MENIERZBENTHFEY DM EHBAL TS,

Chapters 6 to 10 provide additional guidance on how to categorize emissions into scopes and sub-sectors and
sub-categories.

F¥T2—6mn10TIE, EOLIICHHELZRA—THRIH T2/ 2—RUOGTATI)—IZHFE T HMIZDNTDE
MOAAT 2 RAEREL TS,



Figure 3.1 Sources and boundaries of city GHG emissions
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3.5.1 Aggregating city inventories
3.5.1 #BHAVRNUNIDEST

In addition, the GPC has been designed to allow city inventories to be aggregated at subnational and national levels
in order to:
+ Improve the data quality of a national inventory, particularly where major cities’ inventories are reported,;
* Measure the contribution of city mitigation actions to regional or national GHG emission reduction targets; and
* |dentify innovative transboundary and cross-sectorial strategies for GHG mitigation.
MAT, GPC (& ARDI=I, &HARNUNID, #H R REL NIV TEETEDLIICERKEIATIND,
Fl2, RETH DAV ARUNIDHESNDIHFED, DA RUNDT—2DBEDLRE.
#h7A UEE D GHG e BiE B ZEIS DT T OEMITADOEBOAIE., WIS
GHG EMD=ODEFHMBIRERAZB A= R/ — BT OEBEORE,

For policy makers or other national authorities, multiple city inventory aggregation is accomplished by combining
only the scope 1 emissions reported by cities.  This is also termed “territorial” accounting. Aggregating only scope
1 emissions from cities without overlapping geographic boundaries ensures that the aggregated results will not
double count any emission sources, since emissions can only be physically generated in one location.9

BERAEE XISMOEREF/ICEY, BHOEHDOAUNUNOEE ., BHLLRESN AT 1HEEDH%

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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AETAILTETTA, Chix. FEEHNI RTINS, BEOBROBEEUBHASOAI—T1
HEDAHERF T HILICEY, EFHERIE, MARIBEHRE —E5 ESNTORNILEZHERITL TS, TN,
BB —DOBH CHBRMICRELEEDET LB IS TH S,

9. For the transportation sector in particular, policy makers should seek to collect emissions data from cities based
on comparable methods. For instance, the fuel sales method relies on discrete points of fuel sales located within

city geographic boundaries and can more easily be aggregated together without double counting.

3.6 Other scope 3 emissions
3.6 tDRI—FIHHE

Cities, by virtue of their size and connectivity, inevitably give rise to GHG emissions beyond their boundaries.
Measuring these emissions allows cities to take a more holistic approach to tackling climate change by assessing
the GHG impact of their supply chains, and identifying areas of shared responsibility for upstream and downstream
GHG emissions.

X, ZORBERVEREICKY, BTOEREEAT GHG HFHEZDANICELSED, COHEHELTAET
BCET BHDHYTIAFT—2 D GHG D EEFHEL. A D EREVTRD GHGC HIHBISHLTEREEZHF TS
IR ERFE T D LICLYRBEEBICEMED JYE AT TO—FELEHTENTEDESIZT B,

The GPC includes scope 3 accounting for a limited number of emission sources, including transmission and
distribution losses associated with grid-supplied energy, and waste disposal and treatment outside the city
boundary and transboundary transportation.

GPC TlE. 7yMEHE TR F—HSXEREAX, RUBHTIRADHOEZY OIS R VLREED . RENE
BOPEHRIZDWVTORI—TZHEEESA TN,

Cities may optionally report Other Scope 3 sources associated with activity in a city—such as GHG emissions
embodied in fuels, water, food and construction materials. To support cities in measuring these and other scope 3
emissions in a robust and consistent manner, the GPC authors anticipate providing additional guidance on
estimating emissions from key goods and services produced outside the city boundary.

ik, — KL K BREVEREMICATEINT GHG HFHEDK 574 —EHARDOFEIZHS D RI—T3D
BEHREA T av L THRETOIENTED, RET—ELEAETINLRUMMDRAI—T3FHEDRIEIZHLY
THMEXETHHIZ, GPC DEZEF, HHERNTREANDITEGYRKRIT—EXNLOBHEDEEIC
DNTDEIMDAAT U ZER T 2EEEZ TS,

Consumption-based accounting is an alternative to the sector-based approach to measuring city emissions
adopted by the GPC. This focuses on the consumption of all goods and services by residents of a city, and GHG

emissions are reported by consumption category rather than the emission source categories set out in the GPC.



The consumption-based approach allocates GHG emissions to the final consumers of goods and services, rather
than to the original producers of those GHG emissions. As such GHG emissions from visitor activities and the
production of goods and services within the city boundary that are exported for consumption outside the city
boundary are excluded. Consumption-based inventories typically use an input-output model, which links household
consumption patterns and trade flows to energy use and GHG emissions, and their categories cut across those
set out in the GPC. This approach is complementary to the GPC and provides a different insight into a city's GHG
emissions profile (see Box 3.1). Please see Appendix A for references to existing methodologies used by cities.
HEEERTEIL GPC [CKYERASN TV OHMOEHEECEED V2 —EEFEORBFERTHD, DHE
(F. HTOERICLDLTOYRKRVY—EXDHEEITTBL, GHG HHE(E, GPC ITRESNTWSHHIRAT
V—TIEGCHBATIV—ICRYBRENGSND, HEEEEZ GHC HHEZ, Chind GHG HHHEDTZ DH
HETIER PROTERORMHBEECEVA T, KoT SHAEDEBRVETERON TOHEED=H
[CHBHINAEAMERAOYRRUVY —EXOHENSD GHG HiHE1E. IR SND, HEEERUNTE,
—RMIZEEERBETIL(RA-REETIL) (input-output mode) =fALNS, ZOETILIE, MELDHBEE/Z—
RUBB|ORNE IR F—ERRVFHEL)V VSR, ZOATI)—E, GPC [THESN TS AT I —Z M
LT3, ZDOAEIE GPC ##EL. BHDHHETOT7/ILDOELRDRAREIRM T H(Box3.1 #5R), &M
[ZLYERSNDEFD T E~DSRIZIE Appendix S RSN =0,

Box 3.1 Scope 3 sources—King County
Box 3.1 RO—7 3 #HHIR—F 7
King County in the U.S. state of Washington carried out a study published in 201210 using 2008 data to

estimate the emissions associated with all goods and services consumed by the region’s two million
residents, regardless of where the emissions were produced. This kind of “consumption-based” GHG
inventory provides an additional view of a community’s contribution to climate change. The consumption-
based inventory used economic data on purchasing behaviors and “input-output” analysis to estimate the
emissions released to produce, transport, sell, use and dispose of all the materials, goods, and services
consumed by the region. Total emissions were estimated at 55 million MTCO2 e, over a quarter of which
were released outside the United States. Overall, emissions associated with local consumption by
residents, governments and businesses, including from the production of goods, food and services from
outside the County, were more than twice as high as emissions that occurred inside the County’s borders.
King County’s “geographic-plus” based inventory separately estimated regional emissions at 23 million
MTCO: e using a methodology similar to the GPC. The difference in emissions reflects the different sources
covered by the two methodologies. Note, some sources are included in both inventories and therefore the
results should not be added together.

DYURINDF T EE, BEHENESTRINEAZERE 2BAADERICEYVHEEIN -2 TOYH
RO —ERICHIPHEERE T T HHIC2008F DT —2Z2ALN2021 FI_ARSNFAEEERKELE
10, COBDUEEEAE |IGHGAUARVNIK, SURE T T A2 1=TA—DFEIZ DV TOEMH R A7
ERMT D, HEEEAUANUNIE HIICEYHESN 2 TORME, SR —ERZAE, #hX,
BRot. EARVMLD T 2EHICREHSNEBHEEZEET 5012, BATERTEREFRCRA-RH)
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DHOREFT—REFERALEZ, AETHHEEIX 55 B MTCOe LEESNE, OWOO—@BIE. KE
NATHESNEZEDTH 7z, £BRMICENE BOZENL0Y R, BREVY—EXDEENMESD.
R, B RUVEEEZICLDHMEHEICHIBEHEL, AIENTELIHEED _FU LTH=, FU
FHOMMIEN — TSR | B HEL, #HOBHE%. GPC LRRO A EEZANT, 28365 MTCO.e £&E
ElLfz, BEHEOEWVCE, ZO0FENKNRET IELDIFHBENRBRIN TS, E. —FBOHEHR
(&, MADIURUNIZEENEBY, fE>T. BEHERIEEFTINTTRSAELN,

10. Source: King County and SEI (2012) Greenhouse Gas Emissions in King County: An updated Geographic-plus
inventory, a Consumption-based Inventory, and an Ongoing Tracking Framework.
http://your.kingcounty.gov/dnrp/library/dnrpdirectors-office/climate/2008-emissions-inventory/ghg-

inventorysummary.pdf

3.7 Boundaries for mitigation goals
3.7 BAMEHEDER

For many cities with existing climate action plans and targets, the mitigation goal boundary used can be different
to the inventory boundary outlined above. However, cities are encouraged to align their mitigation goal boundary
with the GPC inventory boundary. Mitigation goals can apply to a city’s overall emissions or to a subset of the GHGs,
scopes, or emission sources set out in the GPC.

BFOKETHEFTERVBEREEZR DLLOEHMICONT, RSN TVWSEMBEFRERL. LR THE RSN
AURVNIBREERDIENTED, L, BHIFEMBRERE GPC AURNUNRRICADEDIENHEE
(encouraged)&N b, HHOLMEDHEHE X(E, GPC [ZHESN TS GHG, AO—TXITHH NI HESIC
DT, BB BRE L TIHDIENTED,

Where the mitigation goal boundary differs from the GPC inventory boundary, cities should explain the differences,
and reason for the differences, to avoid any confusion. See Chapter 4 for how cities can report offsetting measures,
and Chapter 11 for how to set reduction targets.

RABFEDREAMN GPC DAUARUNIEREE G HO>TVNDIGEE BELEZEITH=0I2, HIEZDENE, ZDEND
HHREHATLIONEELL(should), EDKIIZEHIEA T EIMDFEERET DM DONTIE, FrT2—4% %
I B REEDELSIZRETINDNTIE, FrT2—11 EBBIN0,
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