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Low-carbon Waste Management in China
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GHG reduction otentlal in the waste sector
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GHG emissions from the Chinese waste sector
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Agriculture, 7.9% Waste treatment, 1.3%
Industry, 12.3% RJiE#), 7.9% HEFE P b B,

1.3%
Tk, g
12.3%

HEBETEZD, 78.5%
Energy activities, 78.5%

Source: The first two year update of climate change in People's Republic

of China 2016
Rk (PRAREREAETLE —XAFEHES)
(2016512 4)
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1 5 8mi|lion t CO,eq from waste sector

EF13ICO, HERE1.58({2

lWaste water 91 million t
E7K0.91{Z %

L > Incineration 14 million t

B IEI50. 142 1%

landfill 54 million t
—eee—— RS0 54(7 1

(2012)
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Design/Production

IR

Example (UBA, 2016)

* Production of 1 kg new copy paper
requires ~50 | water and ~5 kWh of
energy.

%F‘l’.&ﬁ-%ﬁf& EEHIES0LIENSERE
[/

Production of 1 kg recycling paper
requires ~50% less energy, ~30%

less water and saves ~2,2 kg wood.
Requires use of 1,2 kg waste paper

1R BEL, ILARREKS0%EER
, 30%ifEFI2. 2 A, FEEML.2
LFrER

Integrated Waste
Management
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Integrated Waste I\,ﬁt?gement

i_Li&ﬁ'fE

Secondary Resources
—IREiR

Energy Recovery SEREIL

one ton of MSW
1eb, & E 3538
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How to reduce the GH‘G emissions from-solid waste treatment
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1000=&/ H ,

> uumﬁAﬁw%f%w,

A ERIBMELEEH
2 BT 323310078/ B ; 1 million citizens,
MSW 1000 tons of per day, restaurant waste 100
tons per day

> ARAXIIK A60%3AIZ, 39% %
60% landfilled, 39% incinerated, 1% by other ways

B, 1%H ¢ a2,

> HE =347 b — A ALK B = /F, emissions of
340,000 tons CO.,eq per year
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52 MA0%H HLE IR 5

(400%/ B )

40% bio-waste

separated

BHERZ : 477 vl F
40,000 tons CO.eq per

year

v
35989 £ 20% 4 7?;@;2?}‘? KIeT /éﬁfﬁ SR AL
mEmpFaa | | ® A , WBAR IR R AL
(20074/ H) Utilization of Optimization of Restaurant
20% bio-waste 70% of landfill leachate waste
separated for gas >| treatment, heat [ treatment
AD BHEK T 19 utilization N
EHAE: 267 7 ok 5 G, 147 | | SHAE: 12
o/ 190,000 tons ol | 45 5 7 LT
260,000 tons CO,eq per 140,000 tons 120,000 tons
CO.eq per year year CO,eq per year CO,eq per year

19.02.2019
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The potentlal of GHG reduction by waste treatment in China

A ]S T A s S A B A 9 HRE T

428 million tons of MSW collection in 2030
20304 - by i is E4.28/2m

Potential GHG reduction 352 million tons
HHEE13.52{2

According to Chinese NDC
RIEFERINDCETR

GHG emissions reduction 2. billion tiyr
inimization
Source: China Policy Review H[E 2855 2 EE;EJZHF201ZJHEE _

T T
Reuse

270 million tons of MSW treated in 2016 Sl

Other recovery including

201643 T B R e A AL B 2. 744 e
Potential GHG reduction 222 million tons o R iled

AR T12.22{21%

Source: the China municipal waste industry development report
19.02.2019 H ] AR B AL ER AT ML R R R A Seite 13
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z K 1.7 29

PE HD

Food Garden Paper Wood
WELE waste WERE] ER G

CH,4 emissions from landfilling of 1 t of... (over a
period of 80 years)*

Ferrous o
7 e = (]

LCA CO, emission from production of 1t of...B

lis

*

All values in tCQO.e

A IPCC (2006b)
- A BJRC (n.y.)
rowm'e CIFEU (2009)
E 0.4 05 2.0 1.1 100 km Transport D UNFCCC (2012)

Reduction achieved by recycling of 1t of...C Transport of 1 t of material or waste
over a distance of 100 km.P

Source: Own elaboration / GIZ.
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Data of recycling rem i
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..ol
FENo. % % Name Bfr Unit | 20154 20164 7 HL 3%
1 % 4R kwaste steel g 14380 15130 5.2
876 937 7.0
2 k4 th4: )& waste nonferrous metal J i
3 & ¥l waste plastics JImg 1800 1878 4.3
4 4% waste paper J i 4832 4963 2.7
5 JRIHi 23 i waste textiles JImg 260 270 3.8
6 & 335 waste glass JImg 850 860 1.2
T ARRBEFERRMG. RFBET700 RERE KR BIb S .
Emission factors for recycling
Rounded values according to (Prognos, IFEU, INFU 2008); metals estimation IFEU
kg CO2-eq/t waste|Organic waste|Organic waste |Paper Glass Metals (steel) | Aluminium Plastics Textiles
Digestion Composting Deincing Melting IFEU estimate|IFEU estimate
Emissions 57 87 180 20 22 700 1023 32
Avoided emissions 160 95 1000 500 2047 11800 1437 2850
Net result -103 -8 -820 -480 -2025 -11100 -414 -2818

Credit anaerobic digestion

Average gas yield

Average methane content

Net electric efficiency CHP
Average electricity production

100 Nm?/t biowaste
60% Vol%

30%

%

180 kWh/t biowaste
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....... “Emissions reduction rﬂ bm waste recycling

LR e

Steel & &
151.3*2.0

N

Glass#i 1
8.6*0.5

Paper 4tk
49.63*0.8
Textile

S lastics
2 23 AR

2.7:2.8 N 18.78+0.4

Aluminium
Fa il
9.37*11.1
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/After the calculation\

the GHG emissions
reduction amount is
465.68 Million tCO2e
in 2016, and the
increaing rate is
about 4% per year.
2i+E, 20164ERET
[l i s 3 JR HE B 9465
e —E M ER, T
BB IEE AEE
A%k H .

& /
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o GHG emissions reduction
GHG emissions from from the waste sector
the waste sector O
24%
R TR EE S =
HERL 5 E3-5% EELARITILEESNRHE
5Eb24%

Germany: from (38) to (-18) = (56) million t CO,, eq, 1990-2006, 24% of total
emission

=E: 1990 2006E MEFHERR3800 513 5-18005ME, SCINERHEES600
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GHG emlssmn reductlon fram the SO|Id waste In German)glz e 2y G

EE LR R = SR
EU15: 1990-2007, GHG emissions reduced 4.3%,
1990-2007 £, K15 EPEESMHEES & T 1 4. 3%

Mainly because of reduced methane emissions from the solid waste sector
of in total 66.5 Mt CO, eq (-38.9%).

T EPR T B FAT Y e AR SRS e Yk, RHESS. 9 %, FK116650 /70

GHG emissions from the waste
sector was 2.76% in 2007, but - it i ki il b

the GHG emissions reduction I_A_;é;g;
from the waste sector was A2 BRI
EOR IR FEY) IS 520074 & ﬂF““Eng
2. 76%,  {H 2R E & SJ;E}‘.E
Ao o5 2 R A B RHRS B RY -

29. 7%
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Global GHG Abdf@Rient Cost

‘Curve beyond BAU - 2030

20304 BRYBHE A 11 28
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€ per tCO,e RR5T/ = S AL ERHERL —E:f:';i?uﬁlam and bum agriculture Iron and steel CCS new build
80 r Liahi o — Reduced pastureland conversion Coal CCS new buil
Appliances electronics rganic soils restoration —‘
40 H otor systems efficiency
20 1% generation biofuels
l‘l- Cars full hybrid
0 . .
20 k 5 I 20 b .Jao | | 35 38
eothermal HHEE Abatement potential
40 | T — HZWEZ SABRHERY GtCO,e per year
I dro lSolar CSP
-80 Waste recycling Reduced intensive
80 k Efficiency improvements other industry agriculture conversion
< Tandfill gas electricity generation_—> High penetration wind
-100 \Clinker substitution by fly ash LSoIar P"u: _—
- " , —Low penetration win
-120 r _Bumflmg efhmlancy new l?mld 75% —Degraded forest reforestation
- Insulation r§trof|1 (residential) _ Pastureland afforestation
-140 ~Tillage and residue management  Degraded land restoration
~Cropland nutrient management
-160 - Cars plug-in hybrid
* Retrofit residential HYAC

180 r - 21 generation biofuels Source: Impact of the financial crisis on carbon economics, Version 2.1 of
200 L ‘Appliances residential the Global Green Gas Abatement Cost Curve, McKinsey&Company, 2010

KR EREESRHAZ2. 1R, BREFTRI S )LD

= 5%, 2010
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Abatement potential by Eector & Investment

requirements to-achieve 2030 - g |Z e
AR J7 D R s R 2030
€ billion per year, in addition to current projected BAU investments
GtCO,e per year {2 — S A Hx Y 2= /4F AZERTTIAE, BT H RO RI I BAUR 4
Power 9.7 Power 182
Petroleum and gas 0.8 Petroleum and gas 16
Cement 1.0 Cement 12
Iron and steel 24 Iron and steel 65
Chemicals 1.9 Chemicals 34
Other Industry 1.6 Other Industry 35
Transport 2.6 Transport 245
Buildings 3.0 Buildings 207
Waste 16> wasto 9 >
Forestry 7.8 Forestry 43
Agriculture 4.6 Agriculture 0
Global Air & Sea Transport | 0.4 Global air and sea transport | 17
Total 9 Total 864

Source: Impact of the financial crisis on carbon economics, Version 2.1 of the Global Green Gas .
19.02.2019 Abatement Cost Curve, McKinsey&Company, 2010 Seite 20



fCapltaI |ntenS|ty and ab tement cost

Abatement cost

FHERL S

€ per tCOqe, 2030 ERyo/ME—SEALmHER

30 r
25
20
15

Agriculture

Iron and steel

Deutsche Gesellschaft
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{0 Size of the bubble indicates
the abatement potentizl in each sector

. . |

Cement

19.02.2019

30 Y 79 50 Capital

intensity
Tra nspnrto € pertCO.e
BEEE

BT/ — S ALBRHERY

Buildings
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Nationally Appropriate Mitigation Actions (NAMAS)
HFIE BT

First defined in COP13 in 2007 as “nationally appropriate mitigation actions
by developing country Parties in the context of sustainable development,
supported and enabled by technology, financing and capacity-
building, in a measurable, reportable and verifiable (MRV) manner”
(1/CP.13:1.b.ii)

NAMASTE20075FAICOP13FEIRMIE N I R EPERFLI S EAIFER

BHIIERT, BZRS. RASENEIEY, LIATNE. dJikE. aJ%&E
UL TNHERIERESRIMETE).  (LU/CP.13:1.b.ii)
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“China's Nationally Appropriate Mitigation Action3 {RAMAS) .

FH

FPEHERXEBRAMAEZRS NN IBREHAF

DEPARTMENT OF CLIMATE CHANGE, NATIONAL DEVELOPMENT & REFORM COMMIS 510N OF CHINA
Mo. 38, Yue Tan Nan Jie, Beijing, 100824, China, Tal: +86-10-68303862, Fax: +86-10-68303881

28 January 2010
Executive Secretary 2 O 2 O
UNFCCC Secretariat
Bonn, Germany
Fan: +45-228-8151997

Dear Mr. Yvo de Boer, "

I have the honor to commupnicate to you the information on China’s autonomous domestic
mitigation actions as announced, for information to the UNFCCC Parties, as follows:

CO, reduction 40-45%
§ ] U
non-fossil 15%0

COPENHAGEN COP1E

China will endeavor to lower its carbon dioxide emissions per unit of GDP by 40-45%
by 2020 compared to the 2005 level, increase the share of non-fossil fuels in primary
energy consumption to around 15% by 2020 and increase forest coverage by 40 million
hectares and forest stock volume by 1.3 billion cubic meters by 2020 from the 2005
levels.

Pleasze note that the above-mentioned autonomous domestic mitigation actions are voluntary
in nature and will be implemented in accordance with the principles and provisions of the
UNFCCC, in particular Article 4, paragraph 7.

This Communication iz made in accordance with the provisions of Articles 12, paragraph
1(b). Article 12, paragraph 4 and Article 10, paragraph 2(a).

Sincerely yours,

b

5L Wei |

Department of Climate Change

National Development and Reform Commission of China
(National Focal Point)

Forest 13 billion m3

19.02.2019 19.02.2019 Seite 24
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Nationally Determined Contributions (NDCs)
rhE| R B 3 Sk

oo A RSERIRIE R R BRI R P2 peaking around 2030

CO, reduction 60-65%

B EMFW - FREEN L
EARESEARECERLAGF FERKEA, RiEhIEX
B GRALRMAEEMTH——FEERE TR
WG B3 % e

#@@ii%&j@ﬁﬁ%ﬁ%k?ﬂ&

HKAEBARENERLA AT FERKEA
201546 A 30 HF4E

Non-fossil 20%

forest 45 billion m3

19.02.2019 19.02.2019 Seite 25
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NAMA Facility Accelerate low carbon development, shift challenging sectors
NAMA E P in a country towards a sustainable, irreversible, Iow carbon
- pathway JIEE AR, (EH{TIEEE, 5/MERIEMR ARG
B, AR R R RS

== A= k 2.6{ZRRTT

G Denmar N
(BMerlgn)ag{JK (EFKM, MFA) 262 million €
(BEIS) & European 21 projects
Commission

RE BRER 21/NIRE
2013 2015 2017
19.02.2019
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China Integrated Waste
Management NAMA - glance

Duration:
« September 2017 — August 2022

Budget:
« 8,000,000 €

Political Partner:
* Ministry of Housing and Urban-Rural
Development (MoHURD)

Implementation Partner:

* China Association of Urban Environmental

Sanitation (CAUES)

Client:
*  NAMA Facility

19.02.2019

Deutsche Gesellschaft
fiir Internationale
Zusammenarbeit (61Z) GmbH

FR iy A R R IR U
ExRES & ToIE

HiTHE:
« 2017498 -202258H

U=
. 8,000,000 €

BTSSR0
- FEEEEZ EIRE

PATSIEER(L.
. FEFPINEDEDS

ZER:
« NAMAESES
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Objective:

The NSP will reduce GHG emissions of China’s waste sector
and induce a transformational change in the sector which will
increase the attractiveness of integrated waste management
and waste-to-energy systems as a financially sustainable low-
carbon investment field.

Outcome

Public and private up-scaling throughout China’s waste
management sector is triggered by replicable flagship cases
of integrated waste management systems and waste-to-
energy technologies according to BAT and BEP that have
been proven to operate in a financially sustainable way in at
least three demonstration municipalities.

Components:

TA to the Demonstration Municipalities

Policy Advice
Analysis of GHG mitigation effects
Capacity Development

Private Sector Mobilisation
19.02.2019
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Bix:

B NAMATS BT » 902 A Tl T 2 37 B R AT M il == <A
FFG 2 3t rp T A b 3 R BRAT M B AR A, L TR R]
BB R ARBR SR & 8 BT I B YA R A4 3%

2

£

T R AETATHOR (BAT) FEAERSESLEE (BEP) N A, fE
B/ = AN TR T 8 N A% mT R R 1 b S AR R 45 A L DA S
WREVRACHRIF 250, I LA v = AT S hAE, 3 TR AT
WARBR S & BRRE T

A BT AR ST
BUREIN
RESIRESRDHT
BEIEEIR

BHRAARRI 1SS

||3
&

|
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How to reduce the GHG em|35|ons from solid waste - conclusion
B SuERESUNBHECE - 45
« Waste prevention and reuse — awareness raising B ESBFIA - 1B
« Waste recycling - combination between informal or formal sector $iik[RIYz, EHF&IEER
 Increase the utilization of landfill gas — from 20% to 70% JIAIEESFIFHZER — 20%E70%
* Optimize the waste collection and transportation
A RIRBGE
* Promote the utilization of green waste to organic fertilizer
HERhERC BRI
* Waste segregation — biological way, not only incineration

\!
KR, (BHSIERIRANE, Bt RS 4 waste managemen
. a w
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Thank you for your attention !

25 Qian Mingyu
IInB & 1T Project Director

mingyu.gian@giz.de
+ 86 (0)10 8527 5589 ext. 105
+ 86 13810529780

We-chat Account:

GIZ-IWMNAMA
Sunflower Tower,
Maizidian Street 37, Chaoyang
o ) Integrated Waste Management
District, 100125, Beijing, PR China m NAMA Project
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https://www.linkedin.com/company/giz-china-iwm-nama-project/?viewAsMember=true

