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This chapter shows how inventories can be used as the basis for goal setting and performance
tracking. Further guidance on setting a mitigation goal and tracking progress over time can be found
in the GHG Protocol Mitigation Goal Standard, 82 which has been designed for national and sub-
national entities, as well as cities.

CDF¥TEZ—TlE, BEZRERVETNIYF U TDR—=ZELT, EDIIITAVRNUNZEFESTENEH
KHEMNERT, EA B RBRORTE R TRRIEBRTON Y F U T2 DNTOFFEMGR T A RE, #B
HIZIAE R UHA BEBERICDOWTESM SN TLYS GHG Protocol Mitigation Goal Standard IZ52&&
T3,

82. See www.ghgprotocol.org/mitigation-goal-standard

11.1 Setting goals and evaluating performance
11.1 HEORE RTETOFM

Developing GHG inventories, setting goals, and tracking progress are part of an interconnected process. Setting
reduction or “mitigation” goals can help cities focus efforts on key emission sources, identify innovative mitigation
solutions, demonstrate leadership and reduce long-term costs (see Box 11.1 for an example of NYC’s goal setting
and performance tracking).

GHG A o RUNDIERL. BREDFE R ESRK N DEBE, HAEEGESNZTOEXTHD, HIE. TahEM#EH]
BREOHREF. BHATEGEHIRISEHL, FFWEMBRERERFEL. )2 -2V TERECRL. M OREOD
ERZHIAT 22EEET D, (NYC DBBRJREKRVETIIYFUTI2DOOVTOFIZDNT Box11.1 Z58R)

The type of goal provides the basis against which emissions and emissions reductions are tracked and reported.
Users with a multi-year goal shall report whether the goal is an average, annual, or cumulative multi-year goal. In
general, there are four goal types:

1. Base year emissions goals

2. Fixed level goals

3. Base year intensity goals

4. Baseline scenario goals
B0, COFHERVBHEIBENEH SN, ESNINIODVTOERZRHET S, BEHRFOBEEL
FOMAZEL. BEZ #HE0TY FHAXEREOBEZETHINERELQITNIEESME(shal), —HEAIIZ,
moNBEZEDEENHD.

1. BEFHEH = B1ZE(Base year emissions goals)

2. EELANJLBRE(Fixed level goals)

3. EXEFE R BT BHZ (Base year intensity goals)

4. R—ZXZ54>22 )4 B (Baseline scenario goals)



Base year emissions goals represent a reduction in emissions relative to an emissions level in a historical base year.
They are framed in terms of a percent reduction of emissions compared to a base year emissions level, and
therefore correspond to an absolute reduction in emissions.

EXEFHHEER I BEOEEFOFHHELNILELBL-HFHEOHIRZRY ., COBZRE. EEFOHH
ELANLEERUEHHEOHIB/ N —tEY T —IIC&>TEM SN, #EoT. HFHEDHKHIREZ (absolute reduction in
emissions) EXT ST B,

Figure 11.1 Example of a base year emissions goal
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Fixed level goals represent a reduction in emissions to an absolute emissions level in a target year. For example, a
fixed level goal could be to achieve 200 Mt (million tonnes) CO2 e by 2020. The most common type of fixed level
goals are carbon neutrality goals, which are designed to reach zero net emissions by a certain date (though such
goals often include the purchase and use of offset credits to compensate for remaining emissions after annual
reductions) (see Box 11.2 for further discussion on what is meant by a carbon neutral city). Fixed level goals do
not include a reference to an emissions level in a baseline scenario or historical base year.

BELNIVEEL BEEFOBFEHELNLETCOREEDHIFEZ R, FHZIE BELNILEZEN 2020 F£FT
(2200 Mt (BAbk) CO2 e 2EMT D_LTHD, BEELANILBEEZEORE —MWAEEE, H—Ry=a— LD
BETHY. ZNE, —EDFETICRVMOSFHEZERT 2L 5FoN2(LAL. COBRIIZLDIEAE. FHHI
BEEESIWNRIZESEHBHEFIEDEHLEIHDF T YN ILOINDEA R VR EANEEND) (H—HR =
A—FIILEBHICKYRBESINDEDIZ DNV TOFEMARREHZ DL TIE Box11.2 #88)., BEELNILERZICF, N—
ATAVITIF RIEBEDEEFDHHEL NLIZDNTDERIEEFENLLY,
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Figure 11.2 Example of a fixed-level goal
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Base year intensity goals represent a reduction in emissions intensity relative to an emissions intensity level in a
historical base year. Emissions intensity is emissions per unit of output. Examples of units of output include GDP,
population, and energy use. Intensity goals are framed in terms of a percent reduction of emissions intensity
compared to a base year emissions intensity, and therefore correspond to an absolute reduction in emissions
intensity.

HEFRBENBEEE BEOEEFOBFHEEMLANLELRLUBEHERMOHBERY, BEHERBEAIX, E
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BiRE, EEFHFHRBAEERUHHRREMOBIB/ A—tr T TEBSN., fEoT. Hr /R B ORHEIRE
X9 o

Figure 11.3 Example of a base year intensity goal
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Baseline scenario goals represent a reduction in emissions relative to a baseline scenario emissions level. They are
typically framed in terms of a percent reduction of emissions from the baseline scenario, rather than an absolute
reduction in emissions. A baseline scenario is a set of reasonable assumptions and data that best describe events
or conditions that are most likely to occur in the absence of activities taken to meet a mitigation goal (i.e. business—
as-usual).

R=RFAVIFIVFBEE R—ZXFAVIFIVALNILELBRL-BEHEDRIBER T, Thid, —BAIZE, X—
RTZAVIFI)ADNoDOHHEDBHIRE TIF R TLABHEDHIB/ N A—tE> TV TEREND, X—XT7M1VY
FUFIE BB BREERT OO NSEEIAEN(DFY, HRHERFD) FEIC, RLATREMHORNERXITE
HERLIEATIEENBER VT —2THD,

Figure 11.4 Example of a baseline scenario goal
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All goal types, except for fixed level goals, require a base year GHG inventory and a GHG inventory in the target
year for evaluation of results. To estimate the business—as-usual (BAU) baseline, additional historical data series
may be used, including GDP, population, sectoral energy intensity, among others. Although GPC does not provide
guidance on how to estimate the BAU baseline, it is advisable to have historical city inventories for a cross—-check
analysis. Table 11.1 gives examples of different goal types and minimum inventory need.
BEELNILEZEUANADOESTOBRZICIE, EEE GHG AU RUNRTHERDITHED=H D BIZED GHG A R UM%
BETHd, BRUEFBANR—RIAVEFETEHEHIC. BIMOBEDT —E0FIAING, TNIIE, EYUblT,
GDP, AO. VA2—IrILF—RBEMANEENSD, GPC TlE BAU R—XFAVDEEFARIZDNTOHAIZU R
HELTWVEWNA, FELLE D7 (cross—check analysis) D7=8HIZ, BEDEBH DA VAR UNIERE T DENHEES
Nnd, RI111I12F ERDEBROBEBEMBEGRERDOAANUNOBINEEE SN TS,

Table 11.1 Examples of city goal types and inventory need
= 111 BHOBEEOEERVRBELRAARUNOF]
| Goal type | Example | Minimum inventory need
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Single-year goal

London (UK): By 2025 60% GHG emissions
reduction on 1990 levels

Inventory for 1990 and 2025

HaERiE avRY (UK) 12025 £ TIZ, 19904£L AL | 1990 E R 2025 FEDA AN
Base year m5 60%GHG BEH 2 HIE
emissions Wellington (New Zealand): Stabilize from
goals 2000 by 2010, 3% GHG emissions reduction
EEEHW | | by 2012, 30% by 2020, 80% by 2050 '”Vggtg%for 2000, 2010, 2012, 2020
£E1T ultryeargoal | ryvby (2 —o—350K):2000 5, | 2N

BHFER

2010 £TITLE. 2012 £TIZ 3%, 2020 F=E
TIZ 30%. 2050 FFTIZ 80% GHG #HE
M1

2000, 2010, 2012, 2020 KU 2050 M
AU RUN

Fixed level goals
BEELNILBEZ

Carbon-neutral is another type of fixed level
goal type. Melbourne (Australia) set a target
to achieve zero net carbon emissions by
2020, and plans to achieve the goal through
internal reductions and purchasing offsets.
H—RyZa—rILiE BELNILBEZDE
HDEI—DDEEHTH D, ARy (F—R
FIUP)IE, 2020FFTOR YN COHEH &5
BOBEZE., MRZDBIZEEANESTOHIR L
U TEINDREAICKYEMR T HETEEFREL
1=

Inventory for 2020. In the case of
Melbourne, current inventory required
to determine quantity of offsets
necessary to cover remainder of
emissions, as well as GHG inventory in
2020.

20205 DAY RUN), ALY DT —
ATE, 2020 0 GHG AV RUN)EFE]
RIZ. FHEOERYDE R EFHODIZIE
WBRATEIMDEERET H=0HIC
WEDAVRUNIDBETH D,

Per capita goal

Belo Horizonte (Brazil): 20% GHG emissions
reduction per capita until 2030 from 2007
levels

Inventory for 2007 and 2030

— A MYFE ROFVI T (TZDIL) 12007 FLANILABL | 2007 F RV 2030 FEDA RN
Base year E(J)SWO FEFTIT—AHY20%GCGHG HHED
. ) B8
gctzrssny Chi.na. is the major country adopting GHG
B 4E [E emissions reduction per”L_Jmt of GDP goal _for
e cities. .For example, Beijing: 17% reduction
” Per GDP goal per unit of GDP in 2015 from 2010 levels. Inventory for 2010 and 2015

GPD H=UBHE

FEE, BHICDONT GDP OB LE=YD
GHG #rHEBHIRBEEZRAT2ETEZETH
%, k52010 FELAILMS 2015 42 GDP
DERI&HT=Y17 %5

2010 KU 2015 FEDA NN

Baseline scenario goals
RNR—=ZFAVT)FBZ

Singapore pledged to reduce GHG emissions
to 16% below business-as-usual (BAU) levels
by 2020 if a legally binding global agreement
on GHG reductions is made. In the
meantime, Singapore started implementing
measures to reduce emissions by 7% to 11%
of 2020 BAU levels.

SUAR—IIE GHG MBI DWW TEMIZH
RADHDIEBRMNHELIGEEL 2020 FET
[ZIRRHER (BAULANILLAD 16% 1KLL AL
[ GHG HFHEZHIR T 2ILEEMN LIz, &
NETOM™., HR—ILIX 2020 F£0D BAU L
NILD7 %5511 %HFHELHIHAT DX ED
EfEERIALE,

Inventory for 2020 and a projected BAU
inventory for 2020

2020 DA RUN)KRTD 2020 FOF
HlEhd BAU AN

Evaluating performance against goals: To ensure transparency and meaningful and accurate reporting of progress
made towards their goals, cities should report both net and gross emissions separately. Gross emissions include all
relevant emissions within a GHG accounting boundary (or geographic boundary as a proxy) and exclude any GHG
emissions reductions from carbon credits purchased or sold.84 Net emissions refer to gross emissions less all

applicable GHG emissions reductions claimed from carbon credits purchased outside the GHG accounting boundary



(or geographic boundary as a proxy), and adding GHG emissions from sold carbon credits resulting from projects
within the GHG accounting boundary (or geographic boundary as a proxy).85 Cities should update emissions
reduction trajectories periodically, estimate target year gross emissions, and consider new strategies to reduce
their gross emissions as much as possible.

BRCHIERETM: ERICOVTOEATERLHY, M OEMGMEELEEICT B, #mlE, xybssn
ADHHEBZRZICHET D2ONLEELL (should), VORBEHEIZIE, GHG BEEER (X, TDOHRALGD(as a
proxy) HIBERIEF) NDLTORET 2HHEA S TN, BAXIRFTSNA—R /LD U0 GHG BEHHI
HEERNSNDS, FUMNEHEX, JOXBEHEND GHG EEEBEBRNTEAINA—RILDOUMGERKSN
2 ToEAENS GHG FEHHIBEZBEL, GHG EEER (XE, TORELLTOHEBRIER) ROTOD Ik
MELCERFBENEZA—RUILOYNDD GHG BEHEZMELLDZEY ., Wi, EHNICHLH EHIREE
Hi %R (emissions reduction trajectories) &5 %7, BIRF/ORABHELZEE. H D, AIRELRY/ORBEHEZHIE T
B=OIF LIS ERRET T DN EELLY,

Box 11.1 Setting goals and tracking progress—New York City
Box 11.1 BERETE R VESIR T EE (tracking progress)—=a1—3—4om
New York City, U.S. aims to reduce GHG emissions by 30% below 2005 levels by 2030, and 80% by 2050.83

To help determine where to best direct mitigation efforts, as well as track the effectiveness of actions taken

and measure progress, the city conducts and publishes an annual assessment and analysis of GHG
emissions. The plan states:
—a—3I—U. KE., (£ 2030 F£ETIZ 2005 FLRILD30%., KU 2050F £ TIZ 80%ND GHG HEHE=DHI
BT BHEERIRY ., ERESNITHOA DB R VEHRKROAELT T REDEENEMSE
AMECIZHEIDDREEEZET D=2, &L GHG HEEEDFERFHAR IO FETOARLTLNDS, 5t
B TIEUTEREH LTS

“Regular, accurate data allow us to assess the impact of policy measures, infrastructure investments,
consumer behavior, population and weather on GHG emissions, and focus our programs to ensure that
we are implementing the most effective GHG mitigation strategies.”

[EEN T, EFEQRT —22&kY, BRFE. A1V I77~ORE HEEDTE. AORUSED GHG #E
HEANDOREETMT HIEEFABIZAIEEICL, M D, FA=BEL&HXIEIN L GHG EAHMEREEREL T
WHTLEMERIZT DFIBDTAY T LIZERE L THEE, FA=BIZRIREIZT %, |

In 2012, GHG emissions were 19% lower than in 2005. The reduced carbon intensity of the city’s electricity
supply proved to be the main driver. Next, New York City plans to expand their inventory to map
neighborhood-level emissions to better target policies and provide communities with information to help
them reduce their GHG emissions.

2012 £I=, GHG #EH =% 2005 F&Y 19% Dotz BTDE DEIEORRRBEA DR, TR HELE
BERTHHIEDHALNIGE Sz, RIC, Za—3—rmid KYEWBBEBEDEDHIZAVRUNMZEILKL., i
BELNILOHEHEDOHRZ/EY, SEHEI=2 =T 1— 0 GHG Bk EDHIFE X R T 57-DICEHRE R T ST




EEETEL TS,

Source: PlaNYC website www.nyc.gov/html/planyc

Carbon Neutrality: Carbon neutrality can be defined at a global level, country level and city level. At a city level,
carbon neutrality can be said to be achieved when the amount of GHG emissions produced within a city’s GHG
inventory boundary in a certain year is equal to the amount of GHG removals within the same defined inventory
boundary for the same time period. Depending on the target design, some cities may include the use of offsets as
part of reaching a carbon neutral target. Carbon neutrality targets are needed to prevent the accumulation of GHGs
in the atmosphere and limit the global average temperature rise.

=R Za—bII A=Ky Za—bIIUE HRUAL BELANILRUEHL NV TER S LN TED, ML~
LTE A—RyZa—r U, #HAD GHG 1 ANUMIERANTEL GHG HiHEHY, RCHRORCHEES =
AVRUNIERAD CHG RINELRFICHRDIETHD, BEOTHFAUIZIGL, —FOE M T, A—HRr=a—h
JILEREERD—IELTHITIMDFANEEND, H—ARoZa—rIIILBEE K&HFD GHG OFEFEEMEIEL
M OEHADEHTUE LR EFIR T D=HDITIBETHD,

Cities should separately report both emissions and removals to determine their progress towards a carbon neutrality
goal. Carbon neutrality should be achieved by demonstrating net-zero GHG emissions in all relevant scopes - in
accordance with the target set by the city - within the boundary on an annual basis. Cities must set a carbon
neutrality target separately and along with a GHG emission reduction target and the two must be viewed as
complementary since not specifying a GHG reduction target could lead to reliance on high rates of GHG removals,
or offsets if used, to balance high rates of emissions.

#Hlx, H—ARrZa—rIL BRICETTOEBRRE BT T 2O HHELRINENAER L IZHET HDN
ZFLu(should), H—RYZa—bIILIE EFERN—ATEHEFRA—BHICE > TRESNZBERIK>T—2TOH
EYDHAI—FI2HENTHRyMO GHG BEHEZRREITRT LT ERINDDONLEELL (should),  #TIE. GHG
P EHIR B REF BT DHICA—Ry Za— oL BRERELATNIEE5T (must), ZDEHTT 2EDER
SIETHIEESF (must), Z4E, GHGHIE B RERFELLBNIEICEY, HIHEDEWEIEGENTVAEE S80I,
GHG IRINE XL, FASNDIGEIE. 7 TEIMDEWNLERITIKGF T HIEIRDHIEND,

To ensure transparency and meaningful and accurate reporting of progress made towards their goals, cities should
report both GHG emissions and GHG removals separately. Cities should update emissions reduction trajectories
periodically, estimate target year emissions, and consider new strategies to reduce their emissions as much as
possible. Cities should try to directly reduce emissions within their control as well as work with others to address
emissions sources not directly controlled by them.

BAZCAN > TOEBRRITEREAHYEER O DIEELMELHEEICT 51-0HIC, #mik GHG BEHEL GHG
RUNEMFERN R IZFHE T D2DOHNLEELL (should), EBMIE, HEHEHIRBEHMIEEENICEHL, BEFHH
BEHEL. M DOHKLRIHHEZHIA T 2R ERET T 2DALEELL (should),  #TIE, EHTDOEETICH
P EEEZENICHIRT 585888, £=. HHAEZICEEELTOVEWEEHRICEED =0 T 500



FEFELLY,

Box 11.2 Carbon neutral city
Box 11.2 Ai—Ro=a—rZILETH

A carbon neutral city is a city that has achieved and demonstrated, in a given year, net-zero GHG emissions

from city-wide fuel-use, grid—supplied energy, and from the treatment of waste generated within the city
boundary, as well as from any additional sectoral emissions in alignment with the city’s GPC reporting
boundary. Carbon neutrality is achieved when annual gross GHG emissions are compensated by an equivalent
amount of GHGs being removed through a combination of measures, such as carbon dioxide removal
measures within the reporting boundary. Depending on a city’s target design, this may also include use of
offsets. This differs from zero emissions which refer to total reduction (as opposed to compensation) of
emissions to zero.

A=Ay Za—rZILETIE, BHEBORBER. JVvM eI RILF—nD, RUOEHIERANTELE
ZEYDONIELD, F-EHD GPC IMEFERELEAMDHDEMDEI2—DHHENSD, Fvbt0 GHG HE
HEE, —EOFC, EHRILNDEFLELZEBT THDH, A—HRr=a—rIILiE FNT/OX GHG HEHEL ]
ERANDZBMIEKFEORING EDLS>GEFERE—ERELDIETRINEN= GHG RIFEICLYBREIN=L
TITEMEIND, HBHOBREOTHAUIZKY, THIZIE, A TEIMEENDIGEENHD, ChlL HEHED
(R ETHIRII) 2 TOHIBZEIE T EOBFHE LI ER D,

83.New York City Mayor’s Office of Long—Term Planning and Sustainability (2014). “Inventory of New York City
Greenhouse Gas Emissions. ” 2014, http://www.nyc.gov/html/planyc/downloads/pdf/
NYC_GHG_Inventory 2014.pdf

84.040 & NYC Mayor’s Office of Sustainability. “Defining Carbon Neutrality for Cities and Managing Residual
Emissions” April 2019 https://www.c40.org/researches/defining—carbon-neutralityforcities—managing-residual—-

emissions

8b. Ibid

11.2 Aligning goals with the inventory boundary
11.2 BEZAURVNEBREFARTD

Mitigation goals can apply to a city’s overall emissions or to a subset of the gases, scopes, or emission sectors
identified in the inventory boundary (Chapter 3). The results of a compiled GHG inventory, along with a mitigation
assessment and any of the city’s specific mitigation interests, should determine which parts of the inventory
boundary are included or excluded in the goal. Cities may choose to set a sectoral goal as a way to target a

specific sector, sub-sector, or group of sectors. For example, a city may establish a goal to reduce emissions from



the IPPU sector by 20%. Cities may also include additional operations such as city-owned waste facilities or city-
owned energy generation facilities that are located outside the inventory boundary.

RAB T, BHE2EROPFHEL FAVANUNMBERAOFESNEZAR AO—TXEFHFHE/2—O—FICERT
BIENTED(FYT4H—3), FEMFTMRVEBHOE R OEMOBECLICIZ. EEFSN-CHCGHIHEDEEHER
[CEDEAVRVNBEROEOT DA B RICEENHIEIBRASNTOINERET 2ONEELL (should), BT
FBFEDEII— YT I3 —XFEI2—DTIV—TEaR/RIZTEHEELTEII—DEBRERTE T DL ER
FTRHIENTED, AR, i, IPPU 02—0o0HHEE 20%H1IMT 2 BREILTHENTED, HBMIEE
foo AVNUNIERNOE AT A DREEY BRI XEHHAADIRILF—EIEBRDIIEENMDEEXREEHDHL
MNTED,

Cities may follow the GHG Protocol Mitigation Goals Standard to set goals separately for each scope, in order to
minimize double counting the same emissions in the same goal. If cities choose to set a combined scope 1
(territorial) and 2 goal, then cities should use the BASIC/BASIC+ framework, or include an adjusted scope 2 total
reflecting energy consumption net of energy production occurring in the city.

#WilE. ACERICECHHEZ —E5t LT EER/NRICT 2720, KRAI—TITOTHIRICEREZRTET 518
[Z GHG Protocol Mitigation Goals Standard [CRESZEAH KD, #HAATI—T1 (FBEN) RUORI—T2044
N=BEEERETDLERIRLI-GA, #imiEL, BASIC/BASIC+D##A % ALY, SilE, B MATOIRILF—85E
EESIWVEIRILF—HEEE XL CHABSNEZRO—T28515 5 HHDMNEELL (should),

To avoid double counting scope 1 (territorial) and scope 2 emissions in a GHG goal, cities can set separate goals
for scope 1 (territorial) and scope 2. If cities seek to set a target that combines scope 1 and scope 2, they may
set a target based on BASIC or BASIC+ total. Alternatively, they can have a separate target for scope 2 emissions
“net” of energy produced within the city. For this, cities may perform adjustments to scope 2 activity data and
regional emission factors (following the location—based method) and report this total separately. These procedures
are elaborated upon in Box 11.3.

GHG BETRO—T1(FBEN) RUPRAI—T28HED ZFET LEEHT S0, B MHIEAI—T1 (FEFER) KU A3
—F21ZR 2 DERRERTET HENTED, HHARI—F1ERD—T25 M ELEBEERETHELERODIEE
(&, #HIE, BASIC XI& BASIC+ GEFH-EDEBEFRERETDENTED, REELT, MHIFHMATRISZSN
EIXRILF—ZRr YN =RAOI—T2FBICONTOREBNDBEFRER T DIENH KD, COoH, Bk, AO—T27F
FET —ARWN(OT—Yav EEF R o) BB HRBIZ OVWTHRAEETL. COBHERLITMET LN
H3ED, COFHEIL, Box11. 3ITFEHBRSIh TS,

Box 11.3 Adjustments to identify energy consumption emissions net of energy production
Box 11.3 TR F—HEFEIEREBEDIRIILTF—EBEHHSEALNT I-ODFE

To determine emissions from grid—supplied energy consumption net of in—city energy production, cities may

subtract energy generated in the city from total scope 2 emissions and/or adjust regional emission factors
to subtract energy generated in the city.
HHANOIRIILF—EEEZERLAEBROT )M TR IILF—ADDHHEE R E I 572, #mlERO—
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T2HH BRI MATRESN IR F—ZEE|E RU/XE BHATHRHESNZIRLF—Z
Z5 DIt BFHRBERE ST H2ENTED,

To adjust the activity data to identify grid-supplied energy consumption net of in—city energy production, a
city may follow the equation below.

HAAI RN F—EEOEREBEOT VNIRRT —HEEEZHONT IEHITEBET —2ERET
Br=0Iz, BHIFATDEERXIZHESEATED,

Grid-supplied energy consumption of net in—city prodution (MWh) =
Grid-supplied energy consumption (MWh) - In—city grid-supplied energy production (MWh)
HHANEERREBEOV VR T RIILF—HEEMWh)=
TR e TR LF—HEEMWh)-ETARITVVMts T L F—EES(MWh)

If a city generates and delivers to the grid more energy than it uses from the grid (e.g. the city is a net
generator compared with consumption), it should report zero net energy consumption emissions (shall not
be negative emission). If a city uses more grid—supplied energy than it produces, then it would deduct the
MWh hours of generation from its MWhs of production (consumption?), and multiply the remaining MWhs
by a location-based emission factor. If all emissions from electricity generation are accounted for, any
residual consumption will be served by electricity generated outside of the city boundaries.
T)IMBERT 2LV EL HMATRIILF—ZR/ELT)YNIHBLTWDIEE (Bl #HAVEEICENRT
MAEEEZETHD), HHlE, IRLF—HEERBRCOLHRETD2ONLEELN (XA TRAOHFEHETHHOTUIR
B (shall not)), EHAMNEIE T HIVETVIMHE IR F—2FEAT25EE. BEEOCHEED?
IMWh DSELED MWh 2 Z5|E, A D, o= MWh 2Ry — a0 EEHFZRHEELD, REHLODETD
HFHENEEINDGE. ol HEEFHMERINTRIESN B Hr oS d,

Even with an adjustment of activity data, there may be further double counting in the form of the location-
based emission factors (applied to any consumption net of production). Because these factors represent
an average of all energy generation in the region, they will therefore inherently include emissions from any
energy generation located in the city. Cities may attempt to address this by also adjusting the emission
factor, which would require the city to identify the total emissions and total generation (in MWh) represented
in the regional grid average emission factor as shown below:

EEET—AORENDHIGETH, (FESEREOHEEZICEHAIND)OTF— a0 EEFEHREHOR K
[CEGD_EBF EAHIEENHD, ORI ADETOIRIILF—EEDFEHERT LML, &M
RIZHEIIRIILF—HENODHHEZRENICELILERD, HHIE EHFRBORAREICLYIh ZNIE
FTRELORADIGEN DD, COFE. &HE. LLRITRT LI, #1AOT) YR HFREBIRENSEET
HHERVOMWh TO) G RIEE(RKES)ZALHNIZT DRENDHD,

Adjusted emission factor =
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Total regional emissions (tonnes CO2e) - emissions from city generation (tonnes C0O2e)
Total generation (MWh) - city generation (MWh)

BB HAR=
A DEEHEHE (b C026) -ERT TORE (FEE) Ao DHEHE (b CO2%)
AEITREE(REE) MWh) -EmDEEE (XEE) (MWh)

From there, a city may deduct the emissions and generation produced in—boundary.
CHIZkY, #HIL, A TEHESNHHERVEEE (RER)EELFIKCENTES,

Use of GHG credits
GHG Loy A

Cities may designate a portion of their mitigation goal to be met using GHG credits, for example through carbon
credits generated from emissions reduction projects.

#iE. GHG L2k, BIZIE, BEHEHIBTOD oMM SN =A—AR L Dyh ZANT, BT ORI B Z
D—EAFEMSINIZERT TENTED,

To ensure transparency and prevent double counting of emissions reductions, cities shall document any sold carbon
credits from projects located within the inventory boundary as well as any credits purchased from projects located
outside of the city boundary for the purpose of goal attainment (see Section 4.4). These documented carbon
credits can then be used to measure net emissions.

AR VBEHBIREO —E 5 LEACESIC, WL, BHIERARNICHZTOD T IMGEESN=H—RIILD
YR BAZZR O B CEHERINCH D TOC I BEALIZIL DYNZ DN T E TR A LB T NIERDA
W(shal) (7 ar 44 £88R), TOSAT. COXELEINEA—ARUILOINE, RUMNEHEZRAIE S 5751
FATHIENTES,

When considering the range of options available for carbon offsetting, cities may choose to prioritize certain
projects over others, in line with their own priorities, procurement requirements, and the level of buy-in from local
stakeholders. When engaging in carbon credit projects, cities must ensure that projects result in carbon credits
that are:

A=A F T EIrOF AR BN OEEZRET T 2154, #HmiE. BHEFOELE. AEZHRUMIBOX
T—IRILE—DBDEADLILIZANY, FEDTOD T UMM OB T HILEZEINT HIENTED, A—HRY
LowhToP zINMBEbhdEEF, #HIE. TOPTINME LR THEh—ARUILDuhEd o9 TEaERICLRTn
(72570 (must),

- Additional, i.e., they would not have occurred under present laws and regulations, current industry practices, or
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in the absence of a carbon credit market.
- 1BANAY (Additional,), D&Y, JRTDEFER VR, RMEDEEBITXIEIA—ARIL YN GENFEELZWNG S
[Zl&. LI 2=THAIENITE,

- Verified, which means that carbon credit projects must be verified and/or validated under rigorous standards by
reputable, certified third—party auditors.

- RREEFEH (Verified) . ChiE, H—RUILSUNE LEAT—2avDHIBESN B = HER N KYBKRE
RICE DRI KRG/ SR SN BT NI ELENIEERKRT 5,

- Publicly registered which means that in order to prove a carbon credit represents one metric ton of CO2e
reduction, removal, or avoidance, the project must be tracked in a public registry or project database with clear
proof of chain of custody that is legally enforceable.

- NREEREA(Publicly registered), ZAuE, I—ARUIL DU 1 AN)w IR D CO2e DY, TRUN X (X [E] B %R
FEHAAT =012, TOO UM EWICREI N DHLEHZEDHNDOH LA EHRXIE, TOP I —
BAR—ZTEIHFESNRTIERDELN,

- Considerate of ecological and ethical impacts, for example, carbon dioxide removal projects and negative
emissions technologies should not be undertaken without careful consideration of the potential ecological and
ethical impacts (Additional information on all of the above can be found in sections 2, 3 and 4 of the Defining
Carbon Neutrality for Cities and Managing Residual Emissions report).86

- ARFHROGEENZEADOEN®Y, FIZE, ZBERRRNTIADS IR XA TAT Ty av #Fifd, &
ENAERZEN R MIENEZEOERRZVMEETELIZIZTHONGRODAE ELL (should not) (LEELTIZTDLTD
EBAIDIEZIL, the Defining Carbon Neutrality for Cities and Managing Residual Emissions report 43> 2.
ST RUAIZEEHEH SN TND),

Importantly, if using carbon credits to offset projects to cancel out residual emissions, the city should define a limit
on the maximum quantity of credits used. This is essential for the purposes of prioritizing and maximizing direct
reductions in gross emissions. Specifically, the number of credits should be reduced over the years as the city
implements GHG mitigation strategies (for more information, see Section 2.3 of Defining Carbon Neutrality for Cities
and Managing Residual Emissions).

BEROIE BHoHEHEERBLICT 2704 7ub IO 2 INMZh—RU LD yNEFIB L5 4. &k, £5
ENBILOVND LR EICOTOFIREAREICT 2DMNEELL (should), —DI&F, VTOXBEHEDEEHIHZEE
LN DEKIET BHICRAIRTHD, <, JLIovbOFIE, #mH GHG EFNEMEEET T HAFIZHH=VHI
BN DONEFLL (GEMRFERIZ DU TIE, Defining Carbon Neutrality for Cities and Managing Residual Emissions
Dtoiar 23 E#SHR),

86. C40 & NYC Mayor’s Office of Sustainability. “Defining Carbon Neutrality for Cities and Managing Residual

Emissions ”  April 2019 https://www.c40.0rg/researches/defining—carbon-neutrality-forcities—-managing -
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residual-emissions

11.3 Tracking emissions over time and recalculating emissions

11.3 RENGHHEOERRUVHFHEDEE

Tracking emissions over time is an important component of a GHG inventory because it provides information on
historical emissions trends, and tracks the effects of policies and actions to reduce city-wide emissions. All
emissions over time should be estimated consistently, which means that as far as possible, the time series should
be calculated using the same methods, data sources and boundary definitions in all years. Using different methods,
data or applying different boundaries in a time series could introduce bias because the estimated emissions trend
will reflect real changes in emissions or removals as well as the pattern of methodological refinements.
REFNGEEHE0DEHIE GHG A URVNOBELGERERTHD, HEEL. TNEBEEDOHHEDIERIZDNT
DIFEMERMEL. M OHTME2AROHEELTHIB T IBER R M TADMREZEN T 500 THD, £ TORKHHEH
2. —BEMERF >TETEINDIONEFELL(should), ZhIE, ATREARRY, RICFE. T—2BEHMRER UV ERINT
EHRE 2 TOFEICHANDIETRRTI(time series) [CHEESNSILEREKRT D, FRINCBENT, BGEFE. T
—SEFEALXIEGDIEREZEALES S, EESNHEEERIE, FHEXEIRINEOEELEICINAFE
LOHEOABTERM T =0, NMTRELLT,

If cities set an emissions goal, they should identify a base year for that goal. To clarify how emissions will be
tracked over time, cities should report base year emissions. Cities should also identify a base year recalculation
policy, including the significance threshold for recalculating base year emissions. For example, a city may identify a
5% threshold to determine if the applicable changes to base year emissions warrant recalculation.

. FHEEEERELEEEE. TOEEOEEFERALHNTTEONEELL (should), FEEFHICEDLIIZ
BEHENEMEEININEZHELNCITHHIC, BHIEEFHEHELMET 2OMNEEL(should), #mIE, £
EFEEFBFHERHEREIRTONLEELL (should), ZDHIZE, BREFHHEBZHARITILOOEEED
BIfE (LELVE) (significance threshold)d&FEN D, FIAIE, &k, BEFHPFHECH T I2BEHAINI TN EE
HHEIES{ET D(warrant) 20 ESIHERTET B7-HIZ SUDEREEIFE T HENTED,

If cities set goals/targets, they should report changes in total emissions since last reported inventory unless there
was no goal earlier. Cities can also discuss changes in emissions by sectors and major reasons for changes (e.g.,
grid emission factor changing, decreased activity, warm winter, large industrial facility shut down, changes in
methodology such as using updated GPC guidance).

#Wrlk, B/ 24— INERELES A, RIISZERL TOAENEY, gTERE SNV RUNALDEETHHED
T EERMETD2ONLEEL(should), #HIF, T/2—EBEOHHEDOELERVZORILEDOTEIERH (FI. )
YRHEHBRHOEE, FHEDORED, BL KSLEXRBROAHE. Efchiz GPC AV ADEREZEL HED
EHR)ERIFTTHELTED,
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Cities may undergo significant changes, which will alter a city’s historical emissions profile and make meaningful
comparisons over time difficult. In order to maintain consistency over time, historic emissions data from a base
year inventory will have to be recalculated. Cities should recalculate base year emissions if they encounter
significant changes such as:

BHEELWVEEEZRBRT OIS DD, L AHTOBEDHHEDODREEA, F-RENEERHILEKE
HI<TD, RENET—EUETHETTLIEDIC. BEEENCOBEDCHHET VB ESNRTIERSLE
(have to), #BIL. U TFDESBREXRBERICEELZSEIE. REFHHEFZHHET2OMNEEL (should) :

- Structural changes in the inventory boundary. This may be triggered by adjustment in a city s administrative
boundary, or changes in inclusion or exclusion of activities within the city boundary. For example, a category
previously regarded as insignificant has grown to the point where it should be included in the inventory. But no
emissions recalculations are needed for activities that either did not exist in the base year, or reflect a natural
increase or decrease in city activities (known as “organic growth”).

- AURVNIEROBENEE, WMHOTBIEROEIE. XEMHIERNOTEEZEHLYRINLIZUDEEIZEL
UYRETD, FIZAE. EETRVELFNIERASNTO=ATI—D, AVRINIZEDDIDNEELLNECAET
REBEoF=E5MEE, oL, BEFCHFELGM o=, S, EHOEEED B ARWIBINXIEE D (T BRI
f (organic growth) IEL TSN S) E RBL T 25EFICIE, BEHEOHFEEIMEL,

- Changes in calculation methodology or improvements in data accuracy. A city may report the same sources of
GHG emissions as in previous years, but measure or calculate them differently. Changes resulting in significant
emission differences should be considered as recalculation triggers, but any changes that reflect real changes in
emissions do not trigger a recalculation.

- HEAEOEEXET—AOERMEOHE, #hE, BFELRERIC CGHG HHEBORICHHRERE S HILH
TEIM, TNEFDAETRAELXIFETETHEN KD, BERGHHEOENZLLTERIR BEtED
5|EREEZLNDDOMNELLL (should), L AL, BEHEDEEELEZ KM I DEIETHIAEDS TR LELD
A AN

Sometimes the more accurate data input may not be reasonably applied to all past years, or new data points may
not be available for past years. The city may then have to back cast these data points, or the change in data
source may simply be acknowledged without recalculation. This acknowledgement should be made in the report
every year in order to enhance transparency; otherwise, new users of the report in the two or three years after
the change may make incorrect assumptions about the city’'s performance.

ZADGHE. FVEEGT —2E BEDL TOFICEENICEASINGWNGENHY., HUFFHLOT —2RAUNT
—%&%%) (data points) MBEICDNTAFTERWNGENHD, #HmIE. ChoDT—IRAUNT—2F) = HE
mt(back cast) LT IE@sBWNEELHY, XET—2EHRROEENBHEELICHICEHINDSELH D,
CORFHIE. BERAMZRIET DHICHEIBEVNTEFETOLNEIONEELL (should), Z5THEWNE, EEAS_F
XIE=ZFEBDBENEHOEBIZODVWTELLBRWVEEEITIEEND S,
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- Discovery of significant errors. A significant error, or a number of cumulative errors that are collectively
significant, should also be considered as a reason to recalculate emissions.

- BERLGHEEVORR, EXGEEN, XE EFILERLGDIZDORBHEEVLEHHEDOBEFTEDEH
ELTEZLNDDONEFELL(should),

Cities should not recalculate base year emissions for organic growth (e.g., changes in the level or type of city
activities). Cities should also note that emission factors for electricity and GWP are specific to every year, and
their changes do not count as methodology changes. To isolate the role of changing activities compared with
changing emission factors, cities may track activity data separately—for instance, tracking energy use separately
to see the impact of energy efficiency policies.

#Hiix. BEMNE (G BAEHOLANILXEBEOER) ICKVEEFHHEZFHELRVDOAERTLL
(should not), #EBHIZT=EHDHHREBEY GWP ABFIZDONTEB THY, TOEEITHEDEBELREDRENT
LEFEETTLIONEELL(should), BEHBREDERELEANTEHEOEEDREIZNDT =01, HHITEHE
T—RERZICEMERTHENTEDL—HIAE, TRLF—DRBEROMRERHHIZ@RICTRILF—F]H
ZEIEET D,

These recalculation triggers are summarized in Table 11.2.
INLOBFHEDS|EREE 11.2 ITHRRIh TS,

Whether recalculation is needed depends on the significance of the changes. Determining a significant change may
require taking into account the cumulative effect on base year emissions of a number of small changes. The GPC
makes no specific recommendations as to what constitutes “significant.” However, some GHG programs do
specify numerical significance thresholds, e.g., the California Climate Action Registry, where the change threshold
is 10% of the base year emissions, determined on a cumulative basis from the time the base year is established.
EEOEREICEDEHHAENBENEID, BERLGEREZRETDEOCE, ELONSBEROREFHEHE
~DRENEEEERTIVENDHD, GPCTIE AANTERIZERT DD DN TOREDHREEITOTLVAL,
LAL. —F8?D GHG 70U I Ald, HMFHEERMEBELEREL TS, fFl. the California Climate Action Registry,
CCTIE, ZEEET, EEENELSNEENODRBRN—ATRESN =, EEFHHEND10%THD,

In summary, base year emissions—and emissions for other previous years when necessary—should be retroactively
recalculated to reflect changes in the city that would otherwise compromise the consistency and relevance of the
reported GHG emissions information. Once a city has determined its policy on how it will recalculate base year
emissions, it should apply this policy in a consistent manner.

BT oL BREFHHE—RUOBBELGSRIMOBFOHHE —HEHO, TNETHRTAIHREENS CGHG
BHEFERO—BEMRUVEEREEGILOIBEILERMT DL, BRHUICHFESNDIOMNEFLL (should),
—BEHALDESICEEEHHEBEF/ETEINDOVTOAHERELLIGAE. HHE. —ELTIDA#HE
BRATADOMNEELLY,

16



Table 11.2 Example of recalculation triggers
= 11.2 BEtED5|Z2£0H

EXBEEVNDRER

FEASNIEXICHEUEROEAGEENDFER

Goal type Example Recalculation No
BENESR {5 needed (if recalculation
significant) Needed
(BEXLGGE)H | BEtERIRE
FTEARE AR
Changes in A community is included in or set aside from a city s X
inventory administrative boundary
boundary HAOTEEROPIZOAZ 1= T(—AEFENDIIEZINDEK
AVRVNBEROZE | HhEnd
= Change in goal boundary from BASIC to BASIC+, or from 6 X
GHGs to 7 GHGs
BASIC »5 BASIC+IZ, XIF6GHG m57GHG ICEEEREZE
k)
Shut down of a power plant X
REBITOEAHE
Build of a new cement factory X
HFLWEANTIG0E
Changes in Change in calculation methodology for landfilled MSW from
calculation Methane Commitment Approach to the First Order Decay
methodology or Method X
improvements ARVAZTYNAUNTENS— RO (FOD) E~DEDHIITHN
in data accuracy = MSW(REEFMEEY) O EEEER
STEHEDZEFE XL | Adoption of more accurate activity data instead of a scaled-
T—RDIEREMEDZL | down national figure X
= HEREINZEOHFORDYICKYERZEHET —2D
%A
Change in global warming potential factors used X
FRT MR RENESR
Change in electricity emission factor due to energy efficiency
improvement and growth of renewable energy utilization X
ITRILF—HROBERVBETMRETRIILF—OF BILKIC
FOBNHHFRBOEE
Discovery of Discovery of significant mistake in units conversion in formula
significant errors used X
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