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PREFACE

It is the social responsibility of
Chinese universities to build
"Zero-carbon Campus".

On September 22, 2020, General Secretary Xi Jinping said that "the Paris
Agreement on Climate Change represents the global transition towards green
and low carbon, which is the least action needed to protect the Earth, and all
countries must take decisive steps forward. China will increase its contribu-
tion and adopt more vigorous policies and measures, with carbon dioxide
emissions striving to peak by 2030 and achieve carbon neutrality by 2060" in
an important speech at the 75th General Debate of the United Nations Gener-
al Assembly. The aim is a major strategic decision made by the CPC Central
Committee after careful consideration, which is related to the sustainable
development of the Chinese nation and building a community with a shared

future for mankind.

Universities are an important part of society, and as important institu-
tions for talent training and technological innovation, they are playing a lead-
ing role. Accelerating the construction of "Zero-carbon Campus" is a necessity
for the sustainable development of China's modernization and a responsibility

that shall be taken.
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COURSE OF ACTIONS
RIR3HeEk, FAIEITzN!

WIAZERBKEZR (BTERKREK) (UTHRERRK) £2KRZH, BmER
BFEUARNR, BiK. RSHET, REAYVBRESZREL. FEXE. IBE
RER. REMMAEENREEAXBRANAFRE, NEREER_EIAIL.

EREEZEEP, AEIEMRRBINMESFRIZAIZESEKTE, %£EBILEED
V4.1 O+M ARCIR R AS RIAIE, EcoCampusiElﬁ_&lAlEﬂIlSO140011A11T:o

ERREEANFREREIZENIERE, EEXEREHRAER, MN2018FHIE, &
FRAARBHRZERS, BHEILESHEXTESNTHINREHRFRNZN, LES
BIMEMHSIARKXESIRSEZE, ARNEAXRESHREFHAZNENS I,

We are taking actions to meet challenges!

At the very beginning of the construction, International Campus, Zhejiang
University (hereinafter referred to as the International Campus) has been
adhering to the philosophy of “human-oriented, low carbon and green”, taking
location, transportation, renewable energy, low-impact stormwater manage-
ment and other key technologies of green construction into full consideration,
which helps the International Campus achieve the two-starred Certificate of
Green Building Design Label.

During the actual operations, the International Campus keeps enhancing
management with the help of different international authoritative certificates,
which has achieved certificates of LEED V4.1 O+M ARC (platinum), EcoCampus
(platinum), and 1SO14001.

As the practitioner of green operations, the International Campus cares
much about carbon emission. The Accounting Reports on Carbon Emission have
been publicized since 2018 annually to call on more and more students and
faculty to focus on the influence made by their own behaviors. In addition, the
reports aim to appeal to them to pay attention to the climate change and strive
to improve the environment.

////////
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INTRODUCTION OF
INTERNATIONAL CAMPUS,
ZHEJIANG UNIVERSITY

ERREAFHIEE8TH, RESM1200E, SBREMR3.93FFH K, ERREXTF2016
FIOREXAE, #F2022F128, EBMFRRXEHHERFMERL2570A, HRRIRBRSZAR
761N,

International Campus, Zhejiang University is in Haining City, Zhejiang Province, cover-
ing 1200 acres, with a total building area of 399,300m?2. It was officially open to students in
Sept 2016, and by Dec of 2022, it has 761 faculties & staff, and 2570 full-time students.
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REPORT YEAR AND SCOPE OF
STATISTICS

AREWE2022FNIREF, REBABN2022F1AE12A,
This report is for 2022, from January to December. /

s ACCOUNTING
5/ *?(%L’J. BOUNDARIES

REHKAFRNZELALFEARAORSEELR, BMRXKARLRSHFATE—K, 8
ENARESERRKNARETEXRNEHRE XN, RENSM, FEAFE=%:

SEENEER RN R EE AN A ENERRE SRHEIIN R P PR = £ B HE;
SCE2EFREBRBFRAFNHENINGE =L E A,

SEESEHCEEKEESHHIN, MAZREEFRFENSIRELEEREINECHE
HERR, BIANMIERW ., MERT L FUMIMHERLRE TR~ EHNHANS,

ERFRRKEESHAEZHRRIRZNRS-1, ERAUHFENFREATE, SHABE
E3: HitEEEESAHRER 1880 E. RABENSERRAOIBUEHEMIIAR
RESIHEE,

The accounting of campus carbon emission is based on two boundaries, organiza-
tional boundaries, and operational boundaries. The former one is in accordance with the
geographical boundaries of the International Campus, and the later one refers to all
department and facilities that are related to carbon emission, which mainly has 3 types:

Scope 1: It accounts for direct greenhouse gas (GHG) emissions that happen within
the geographical boundaries of the International Campus, such as emissions from boiler
combustion.

Scope 2: It accounts for indirect GHG emissions associated with generation of
purchased electricity caused by activities such as teaching and academic research.

Scope 3: It accounts for other indirect GHG emissions that are consequences of
activities of the International Campus but happen outside the campus, such as purchase,
commuting, business travel and so on.

The main sources of GHG emissions from the International Campus are identified in
Table 5-1. Since this report is the first round of carbon accounting reports, and consider-
ing that the statistical methods and tools are not yet complete, Scope 3: Other indirect
GHG emissions and fugitive emissions of HFCs from air conditioners, fire extinguishers,
etc., included in Scope 1, are temporarily excluded from the scope of the accounting.




IBEBR
Operational
boundaries

BE1:
BIERE
SEHE
Scope 1:

direct GHG
emissions

JBE2:
EERE
SEHER
Scope 2:

indirect GHG
emissions

JBE3:
Hithjai&ia
ESEHEK

Scope 3:
other
indirect GHG
emissions

#*x5-1 B KERESEEEHRIFRS

Identification Form of Emission Sources (Table 5-1)

HERIR 2SR
Type of Emission
Source

El EWRIRIR
Stationary
combustion
sources

El EMRIRIR

Stationary

combustion
sources

NIRRT
Non-Station-
ary combus-
tion sources

EERIRIR
Non-Station-
ary combus-
tion sources

BUZHERL
Scattered
Emission

JMEER D
Purchased
Electricity

T ahAGER
Non-Station-
ary combus-
tion sources

FEanI) YR
Non-Station-
ary combus-
tion sources

FEHR

Main Emission
Source

wyP

Boiler

REET
Dining Hall

RE
Shuttle Bus

ASE
Business Vehicle

=, RKER
A/C,
fire extinguisher

BB, =i,
RS
Light, A/C and
other facilities

BIE, ABE
SRR SRR
BIZHER
Vehicles apart
from shuttle bus
and business
vehicles

L. KE. B
+. ®BE (UF
FHIESIRTT)
Airplane, train,
bus and ship
(business travel)

HIERIRETR
Energy
Consumed

XAS
Natural Gas

XAS
Natural Gas

B
Diesel

ey
Yt

Petrol

R

Refrigerant

B
Electricity

e
Y

Petrol

piahis R
BB

Petrol, diesel,

and electricity

BESH

GHG

&k (CO2)
e (CH4)
SR (N20)

&k (CO2)
e (CH4)
SR (N20)

&btk (CO2)
B%E (CH4)
SHTE (N20)

&kt (CO2)
B%E (CH4)
SHTE (N20)

SEB
(HFCs)

—Sfbhx
(CO2)

Z&k (CO2)
Bke (CH.4)
SIS (N20)

Z&k (CO2)
Ble (CH.4)
SlrE (N:0)

=EIIA
FHEE

Accounted

~< HO

~< HO

< HO

< HO

< HO

< HO

Z I

Z I
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STATISTICS OF
ENERGY-CONSUMING ACTIVITIES

ARERITEENEREZIRIMEMEET.

All buildings of the International Campus are calculated in this report.

Emission Sources and Level of Energy-consuming Activities

F6-1 EfFX2022F F EHBRMIBESR W

Main Emission Sources of the International Campus in 2022, (Table 6-1)

BEELR
Operational
boundaries

BE1:
BiERE
SEHEK
Scope 1:

direct GHG
emissions

jeEl2:
EERE
SEHEK
Scope 2:

indirect GHG
emissions

07

FEHE

Main Emission
Source

wyP

Boiler

REET
Dining Hall

RE. R5%E
Shuttle bus,
business vehicles

RE. R%%F
Shuttle bus,
business vehicles

HRER. =i,
HMEIEE
Light, A/C and
other facilities

RER2ERY
Types of
Energy

PN
Natural Gas

XAS
Natural Gas

P
Diesel

P

Petrol

B
Electricity

&8
Unit

10k NM?

10k NM3

10k L

10k L

10k kWh

REE
HEE

Consumption

14.90

7.00

229

292

2199.84

iERAR
Recorded by

tERE

Forms

HERR

Forms

AR EIE

Bus Center

EARIHEIE

Bus Center

HERE

Forms



Main Emission Sources and Consumption of Key Buildings

ARENERBHBDERTREN, ENRSFREESENVEZRETHRARZE, EAEX
ERERYBTEARE, AR T—SREEMTERKEERET DIKE,

Carbon emissions of the following buildings are calculated in detail to provide a strong
data support for more effective low-carbon measures in the future.

#6-2 EIfFX 2022 F BB I AL H D REFE B K T 2R
Consumptions of Functional Buildings in 2022 (Table 6-2)

EHmiA BE RS

Fs BABIR EFINEE e
No Buildin Function Area Electricity | Natural Gas
' g (m2) (KWh/a) (m?/a)
HiE (25) FERES S
1 No.2 Residential College Dormitory 29127 1787953
B (15) FERES S
2 No.1 Residential College Dormitory 27408 1474895
FARZMP L B _
3 Academic Exchange Center Hotel 25296 1275247
iz (35) FEES L
4 No.3 Residential College Dormitory 24831 501336
B0 RIAEE T _
5 Laboratory Building Science and Research 19779 627228
6 {zsﬁ'gg BIRER 14669 1013170 3928.08
Gymnasium Sports
FEPL BEET
7 Student Center Dining Hall 12748 1400312 33880.32
K= HEER L
8 Auditorium Teaching 1919 318573
LB RN
9 Learning and Teaching Building North B Teaching 10750 177819 2857026
SO (Fi VNS
10 Art and Science Building Administration 10648 150947 28299.18
L F AL HFERN
" Learning and Teaching Building North A Teaching 10440 309575 27746.38
12 l@ﬁ’ﬂ%’ l§=F5’£E 9840 324886 26151.76
Library Library
13 LG TR AR 9379 240446 -

Administration Buliding Administration
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FS BASH EHIhaE EZHmR BE FS

Nf Building Function Area Electricity | Natural Gas
(m?2) (kWh/a) (m3/a)
Lo ﬁﬁiljéiiguj;é%lﬁﬁi*t?#lﬁ Scieﬁ?ﬁﬁ%ﬂarch 8174 1604453 -
L Servicgjtlijm,‘:ﬁftment Staffi DI(jramﬁitory 5824 216554 -
17 Multginlwbe‘ﬁ(;igiaﬁHall higégg 2810 47049 —_
18 Lecture Tf;fz;ﬁ';:fist & West ?ﬁiﬁrﬁ 2502 108437 —
19 I-nggp:}il HE[ﬁal 2130 92187 —
20 Laborfc??yiiiwis:%enter Scieﬁ?ﬁﬁ%ﬂarch 1698 1044383 -
21 fjﬁiﬁi M%egﬂnf g 1405 56938 —
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LIST OF CAMPUS CARBON EMISSION
(GREENHOUSE GAS EMISSION)

7.1 BEKHEN (RESEHR) |

List of Campus Carbon Emission
(Greenhouse Gas Emission)

1.REHHER (RESHHIR) 8=

20225, ERRXEERESEANHIKMES BI/9: CO2 18431.310, CHs 0.0353
I, N20 0.01170f, IRER_FHHKHEE (CO2) HEALI18435.690H, Hep: HIZE
SEHIMN —SHREE/9590.611E, BEREESASERESRARAS. HERH
BEZHEBHEENXAS, URRIRMNSRENRENLASHEE (FEEHERIFAR
) HiRY; EEERESAHIMN SR EEN17845.090E, EIEBEESAHIMEER
S, DE7-1F1R7-1E7-2,

1.Total Campus Carbon Emission
(Greenhouse Emission)

In 2022, the greenhouse gas emissions of the International Campus are:
18,431.31 tons of CO2, 0.0353 tons of CH4, and 0.0117 tons of N20O. The conver-
sion to carbon dioxide equivalent (CO2¢) emissions is 18435.69 tons. Among
them: direct greenhouse gas emissions of 590.61 tons of COz., the direct
greenhouse gas includes natural gas used in the cafeteria catering, natural gas
consumed by the teaching and research buildings for winter heating, as well as
emissions from shuttle buses to and from Hangzhou campuses and official cars
(excluding private cars of faculty and staff members); indirect greenhouse gas
emissions of 17,845.09 tons of COze, the indirect greenhouse gas emissions are
mainly for the purchased electricity. See Figure 7-1 and Tables 7-1 to 7-2.

INIAIAINIAL
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1

o(D
2. B EHRHERE E

2022FE, ERRKIRFZFEABITFSHNEIRAERINT7.17tCO2/%, RITESDABIFEN
AYIERHERR5.53tCO2/ A, EREZRFNERITSIRAZFNERBHEII946.16kgCO2./m?, &
RE Gt E RS RMUREEREKAR921.53 kgCO2./m?2, IERT-3,

2.Campus Carbon Emission Intensity

In 2022, the average carbon emission of the International Campus is 7.17tCOz./stu-
dent, the carbon emission is 5.53tCO2e/person, the carbon emission per unit of building
area is 46.16kgCOz2./m?, and the carbon emission per unit of campus area converted by
the campus area is 21.53kgCO2./m?. See Table 7-3.

R7-1 BRFEREERESHHINE

GHG Emission of the International Campus (Table 7-1)

- . R
EEBR EEHIE AEiRER iE ;ﬁ;ﬁﬁ
Operational Main Emission Types of Bafi Con- CO: CH. N:O
boundaries Source Energy Unit | sumption
9*:
Bifz’:r Naﬁ’r‘;,_éas 10kNM® | 149 | 31141 | 0.0056 | 0.0006
P
BEN: BEEF TS
BEiEEE Dining Hall Natural Gas 10k NM3 7 146.30 | 0.0026 0.0003
SEHER
Scope 1:
dlre.ct QHG RE. ANRE s
SR Shuttle bus, Divsel 10k L 229 62.57 | 0.0033 | 0.0033
business vehicles
RE. R8E s
Shuttle bus, A 10k L 2.92 65.95 0.0238 0.0076
business vehicles Petrol
BE2:
EERE BRER. =i,
SHERR MEIEE Mg
Scope 2: Light, A/C and Electricity 10k KWh | 2199.84 | 17845.09 | 0.0000 0.0000
indirect GHG other facilities
emissions




E7-1 BRFERRERESHHIRE 214 t

Emission of Greenhouse Gas of the International Campus (unit: tons) (Fig 7-1)

590.61, 3.20%

EE1: HiRRESGHIK

Scope 1: direct GHG emissions

17845.09, 96.80% BE2: @EEEESHHK

Scope 2: indirect GHG emissions

x7-2 BIGEREBRESHHIMER (DRESEFHELLT)
GHG Emission Inventories (by type of greenhouse gas) (Table 7-2)

BESH _
HEE GHG co: CH. N:O et
Emission otal Emission
HERE 18431.31 0.04 0.01 _
Emission (t)
EH B
(GWP) 1 25 298
HEACOLHRE 18431.31 0.88 350 18435.69
Flr e EG 6 99.98% 0.00% 0.02% 100%

Percentage %

#x7-3 BEREBRESHHIBNER GFERBEMESRT)

GHG Emission Inventories (converted to unit volume statistics) Table 7-3

BRESHE <t
s £
HiE GHG CO:; CH. N-O Total Emission
Emission
COz. HIEE 18431.31 0.8820 3.4965 18435.69
Emission (t)
tCO:2./student 717 0.0000 0.0000 717
tCO2./person 5.53 0.0000 0.0000 5.53
kgCOzeImz 4616 0.0022 0.0088 4617
kgCOzeImz 21.53 0.0010 0.0041 21.54
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7.2 ERBAMBRESHHINEE

Greenhouse Gas Emissions List of Key Buildings

AREXNERREREZRPAESENRUERRERRERERNERATRARZE, &
RAZEERNERN248615FFG XK, GRERRERNG62.26%, WAFKARESHN61.42%,
HopBVZRERKAFBCRERANASLRIM PO, 79498.94kgC0O2/m? , WET-2F1KT7-4,

This report accounts for the carbon emissions of the buildings with large total energy
consumption and carbon emissions per unit of building area in the campus buildings of the
International Campus, and the area of the key buildings is 2486.15 million square meters,
accounting for 62.26% of the campus building area, and the carbon emissions account for
61.42% of the total campus emissions. The largest carbon emission intensity per unit build-
ing area is the Laboratory Animal Center, which is 498.94kgCO2./m?. See Fig 7-2 and Table
7-4.

El7-2 & 25N AYE 51 BB E AR B HE R
Key Buildings’ Average Carbon Emission (Table 7-2)

B 600.00
fi
ﬁsoo.oo
1]
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HE
B 300.00
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@ 20000
(@]
>
3 100.00
<
0.00
T i O FREREAEKE BB E2 FE KR O B B L B X X $ B
B I EBIE B KR A @ B I B WM K @ #f B OH B B
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x7-4 Bl X 20225 EE

2 5 T R S Bk HE RS BB

2022 Carbon Emission List of Key Buildings on International Campus (Table 7-4)

Fs
No.

10
1
12
13
14
15
16
17
18
19
20

21

14

ek
Building

SEIRER
Laboratory Animal Center
HIKFET EXFREFMK
ZJU-UoE Institute

sptch
Student Center

HIAZEFNEFAZCENTERK

BX&ZF PR ZJU-UIUC Institute
FEIE

Gymnasium

B (25)
No.2 Residential College

B (15)
No.1 Residential College

FARZP
Academic Exchange Center

RHREHE
Lecture Theatre East & West

RER
Hospital

HITIRRED
Faculty Club

EHIE
Library

ESUIYNC

Serviced Apartment

JEEEE AR

Learning and Teaching Building North A

Eifiseiotk
Laboratory Building

K=
Auditorium
TTE%
Administration Building
JEEEF B

Learning and Teaching Building North B

HRHE
Art and Science Building

FBhE (35)

No.3 Residential College
SIEET
Multimedia Hall
At
Total

EAmER

Area
(m?)

1698

8174

12748

7238

14669

29127

27408

25296

2502

2130

1405

9840

5824

10440

19779

11919

9379

10750

10648

24831

2810

248615

HE

Electricity
(kWh/a)

1044383.2
1604452.5
1400311.75
803017.84
1013169.7
1787953.07
1474894.65
1275247
108436.5
92187
56938.2
324886.1
2165535
309574.85
627228
3185731
240446.2
177818.55
150947.2
501335.79
47049.2

13575403.9

FS 3t

Natural Gas| HiUSE

(m3/a)

33880.32

3928.08

26151.76

27746.38

28570.26

28299.18

CO:

(t)

847.20

1301.53

1206.74

651.41

830.09

1450.39

1196.43

1034.48

87.96

74.78

46.19

318.20

175.67

309.12

508.81

258.43

195.05

203.96

181.59

406.68

38.17

11322.89

PR
EFREEHERK

Per Area
(kgCO2¢/m?)

498.94

159.23

94.66

90.00

56.59

49.80

43.65

40.90

35.16

35.11

32.87

32.34

30.16

29.61

25.72

21.68

20.80

18.97

17.05

16.38

13.58

1363.20
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8.1 HER & F

E mission Factor (EF)

A\,

BESEHKETF (EF) BREMNKEHESEEZESHE (GHG) HMBEXEKNE
F, DEMHBRUFARIRENAMIMRNEESARE. ARERAOEBHHREF
RKBETEREARREZENYSEZMNME (XTAH2015FHERIFBMEELHREF
HASE) ; RECOMHMAFRIFEN (UBLERRERNATEMENITEN) ; HE
HERRE F AR E TR BIRETN (IPCCEXREBRESAHIMFERIER2006) £ _ERMHA
BESHRENBRAMNTEE, HPERRERET (PEERAITFEL2008) 5
283,

Emission factor is used in greenhouse gas inventories to estimate emissions
from materials in a certain measurement, which links the activity level data with
GHG emissions. Power EF is based on Announcement of Emission Factor for
China’s Reginal Power Grid Baseline in 2015 by Climate Change Department sub-
ordinated to National Development and Reform Commission; coal EF is based on
Evaluation Guide Rules of Recycle Energy Buildings Model Application Projects;
other EF data are guided by energy heat values from the page 283 of China Energy
Statistical Yearbook of 2008 and calculation values from GHG default emission
coefficient of 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Volume 2.




F8-1 EHHIMEFREXREA

Typical Emission Factors and Introduction (Table 8-1)

HEEF
251
CO; CH.
8.112
Bh tCO2/ -
(FAkwWh)
_ 2.47
iR tCO/t -

20.9 3.73x10*

RS tCO/TFm® | tCH/Fm? | tN2O /5 m?

- 226 | 816x103
RIS tCO/FL | tCH/Fm3

sEs 273 1.44x103
FREHB | o 5L  tCH/AM

RICGHS 17.5 0.278
(BE) tCO2/FL | tCH/Am3

3.641x10°°
tCO2/km

=
bin

" = 3.641%10°5 .
KE, 2% tCO2/km

2.052x10 -
il tCO2/km

16

N:O

3.73x10°

2.61x1073
tN20 /AL

1.44%x103
tN20 /AL

0.0278
tN20 /3L

RiE (KiR)

ERERREZNNSRERZMLE (XTAH2015
FhERXEGBMEELHMEFOAE) PAHEK
EFEHEREEXIHEMENHREF

RIE
(TBERERERANACIRE VTS
FRIECO2BYHERE F792.47

(IPCCEZEZESAHIBRIER2006)
EIENREHMEF

(IPCCEZRIBESAHINERIER2006)
EIBHREHNEF

(IPCCEREZESAHIEHIER2006)
EIENREHINE F

(IPCCEzxBZESAFHIMBRIER2006)
EIBHREHNEF

2010 Guidelines to Defra/DECC’s GHG Conver-
sion Factors for Company Reporting: Annex 6
Passenger Transport Conversion Tables:22 of
35Table 6k

2010 Guidelines to Defra/DECC’s GHG Conver-
sion Factors for Company Reporting: Annex 6
Passenger Transport Conversion Tables:22 of
35,Table 6k

2010 Guidelines to Defra/DECC’s GHG Conver-
sion Factors for Company Reporting: Annex 6
Passenger Transport Conversion Tables:22 of
35Table 6l
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8.2 2KIRIRHE

Global Warming Potential (GWP)

ZKBREY (GWP) : ETRDESHEESAEFHEN—T
B, REEPEESHANEENNS —SAKRINEEMMNALE, =
SAWBCGWPRHT, RRZEHINGWPE, NEFESEZENERS
(IPCC) F2007FHFHIERBESHBFRARERSERPRHGINEE
SEE100F BN EKIBRES.

Global Warming Potential (GWP): an index based on the radia-
tive characteristics of well-mixed greenhouse gases that is the
ratio of the greenhouse effect of a particular greenhouse gas to
the greenhouse effect of carbon dioxide. The GWP of COzis 1. The
GWP in this report is from 2007 IPCC Guidelines for National
Greenhouse Gas Inventories.

*x8-2 RESHL2KIBREY
Global Warming Potential (Table 8-2)
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RESHER BFX GWP
{147 CO: 1
H iz CH. 25
FHITSE N.O 298

FHERIR: IPCCEMIRIFEIRE2007 Data from the 4th 2007 IPCC Evaluation Report
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8.3 —:|iikI=

Carbon Dioxide Equivalence (COz¢)

“aHKRYEE (CO2x) RES—ERENEMEES
EHEEASN S RNE,
RBESHHMB Z SR ZHECO2= GHGi X GWPi
Hoi: GHGi: FifRESEHINE, B t
GWPi: EiftiRES AN IKIGR B

ENNNEEEENNNNNNNENENEEN

Carbon dioxide equivalent (COze) is the amount of
carbon dioxide equivalent to the radiative intensity of a
given mass of a greenhouse gas.

Tl

The COze of the International Campus: CO2e= GHGi X
GWPi, in which GHGi means the emission of greenhouse
gas type | (measured in tons), and GWPi means the GWP
of greenhouse gas type i
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