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Executive Summary % .

Changan Ford Mazda Engine Co., Ltd. (CFME) is issuing its fourth greenhouse
gas emissions (GHG) report. CFME believes that the starting point of a corporate GHG
strategy is to better understand its emissions. CFME is aware of the importance of
Climate Change and is committed to the continuous improvement in its environmental

performance and sharing the results with others.
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Ford is proud to participate in different greenhouse gas management initiatives
worldwide including: The Mexican GHG Program, The Australian National Greenhouse
Emissions Reporting System (NGERS), The Climate Registry (TCR), The Brazilian
GHG Program, The EU Emissions Trading Scheme (EU ETS), and The Canadian GHG
Emissions Reporting Program (GHGRP).
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The 2012 GHG inventory includes CFME data from 2008-2012. Total emissions
increased over 21% from 2011 to 2012 and increased approximately 103% from the
2008 baseline year, due to significant production increases.
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However, the 2012 emission intensity (per unit) decreased over 25.3% from 2011
and decreased almost 50.1% from the 2008 baseline year..

2012 FEHEBGRE (BEFRA) EE 2011 S F% 25.3%0L 1, HhFEdERT# (2008 4F)
PLRFFET 50.1%LL .

CFME will provide annual updates as it continues to strive to meet or exceed

environmental standards.
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Introduction /)%

Changan Ford Mazda Engine Co., Ltd. (CFME) is located in Nanjing Jiangning
Economical & Technological Zone (30 minutes drive of Nanjing City). It is a three-party
joint venture between CQ Changan Automobile Co., Ltd. (50%), Ford Motor Company
(25%) and Mazda Motor Corporation (25%).
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The engine plant started production in 2007 with an initial annual capacity of
350,000 units and flexible production lines that could be expanded quickly based on
future needs. The main products of the company are the Sigma TiVCT, BZ and 14
engines. These engines featured state of the art technology such as Variable Cam
Timing VCT, Variable Intake System VIS, Tumble Swirl Control Valve TSCV, and Multi-
port Fuel Injection MFI. They are environmentally-friendly and among the top level
engine products in China today which makes CFME one of the most advanced engine

production bases in the country.
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The CFME site supports three manufacturing processes: casting, machining and
assembly. CFME supplies products to the assembly plants of Chang’an Ford
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Automobile Co., Ltd. in Chongging and Chang’an Mazda Automobile Co., Ltd. In
Nanjing. These facilities are not included in this report as separate inventories have
been developed for them.

CFME M= KT 244 ik, PLInFa3k. CFME (/=i £ ZH T B B AR RHA
FARA R ALK Z S BEREARAR WHE) . XWER L] R it SRS
B, SFROIEARMRE R,

One of the most important initiatives undertaken by CFME is the implementation
of the ISO 14001 environmental management standard, where all aspects of the facility
are included: air emissions, waste, water, and energy. In order to remain certified, a
facility must undergo a surveillance audit each year that ensures adherence to
guidelines, and measures the plant's progress. A highlight of CFME's performance is
the use of detailed management systems for all resource use (energy, solid and liquid
waste and water). Energy targets are set for each operation and monitoring systems are
in place in all areas. Performance against targets is taken very seriously and energy
engineers report out to senior management on performance against targets on a weekly
basis. Other environmental initiatives include: energy efficiency projects and educational
programs for employees.

CFME R B 2452 — 2 AT T 1SO 14001 IAEEE HARAE, ZArdEmT [
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CQ Changan Automobile Co., Ltd, Ford Motor Company, and Mazda Motors

recognize the importance of the climate change issue and will continue to work on
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reducing GHG emissions of our vehicles and facilities by way of introducing advanced

technology vehicles and improving energy-efficiency in manufacturing operations.

BRI ER A R AT . ARFFE A7 AN B IR RS R B A2 L
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ML) GHG HEl.



CFME in Nanjing CFME ZEE X

Product: BZ, |4 Engines

Founded: September, 2005

Plant Capacity: 350,000 units/year
Operation: Casting, Machining and Assembly
Employees: 2,372 employees (Dec 31%, 2012)
Area: 87,284 m2

ISO 14001 Certified: February 2009
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FESIRTIE]: 2005 4 9 H
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AT A$: 2372 X (2012412 A 31 H)
HAR: 87,284 “FJ5k

ISO 14001 iAIERTE]: 2009 4 2 A
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Figure 1: BZ Engine Figure 2: 14 Engine
1: BZ &zl 2: 14 KzhHl

Figure 3: Sigma Engine
3: Sigma & zh#l



CFME 2012 6iHE Inventory

Corporate Climate Change Initiatives £ S {2 E # iX)

CFME is proud to be one of the first engine production companies to voluntarily
report its GHG emissions in Mainland China. We believe that climate change is a
serious environmental issue and recognize that it is not possible to wait for all the
scientific uncertainties to be resolved. Ford Motor Company is actively participating in
various programs around the world gaining considerable experience in GHG reporting.
Some of the initiatives are listed below:

CFME J& 1 [E Kt 28—t B B A A H GHG HEIRE KWL AR Z—, HLERAT
EBHER Wi BATARE R R — A EAPAET I, FFANRNIA GRS AT (A
FAEVEN I LUE BORAT 8. 18R A A IERINR I S 5 2 SR GHG IR R
T—EM GHG i Mak. UL NE2ENS5E1ED GHG & # itk

Chicago Climate Exchange (CCX)

The Chicago Climate Exchange (CCX) was a greenhouse gas (GHG) emission
reduction and trading program for emission sources and projects in North America. It
was a self-regulated, rules based exchange designed and governed by CCX members.
These members made a voluntary, legally binding commitment to reduce their
emissions of greenhouse gases by six percent below the 2000 baseline year by 2010.
Ford was the first and only auto manufacturing participant in this program. The

exchange was closed in November 2010.

ZIESARSL 5 A (CCX)

ZIEAREAZ e (CCXD ZAbEMIX ) GHG i 558 5 :24t. CCX Z&H& i
WIHANEE, BB —EL G R X5 3 B E L e R TEE 2010 4F
A, 2T 2000 AEHEAEEH K GHG HlE 6%. MFHAELAAZE —K, MM ——
RBGRARIRERE AT .. XS HIET 2010 45 11 H XM,
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Mexico GHG Pilot Program

The Mexico GHG Program started as a two year partnership between La
Secretaria de Medio Ambiente y Recursos Naturales (SEMARNAT), World Resources
Institute (WRI) and World Business Council for Sustainable Development (WBCSD). It
is a voluntary program established to help Mexican companies to quantify greenhouse
gas emissions. Ford Motor Company was proud to be the only auto manufacturer to
participate in the first phase of the program where we are committed to reporting

emissions annually.

BV GHG Rt &I

SR GHG W%t &) & i La Secretaria de Medio Ambiente y Recursos
Naturales (SEMARNAT) . tABIEAFFEA (WRID - A A A Rp 4% f T B 4
(WBCSD) KEM AMIMER 1R Ey—DE BRI, H£UE GHG 5t
I RSL B 7E P B s V0 BV GHG HESE . #RRHRE A A EME—— XS 5K
HBr B ERG Y, HRER RS HAE .

EU Emissions Trading Scheme (EU ETS)

Ford participates in the EU ETS which commenced in January 2005 and is one
of the policies being introduced across Europe to reduce emissions of carbon dioxide
and other greenhouse gases. The second phase of this program runs from 2008-2012
and coincides with the first Kyoto Commitment Period. Details of the third phase of the

program, beginning in 2013, are currently being finalized.

WK 88 HE AN 3E 5 75 R (EU ETS)

WRHAZE AR Z 51 EU ETS T 2005 4F 1 HIERE3), J& R — A0 a1 H:
B GHG HS5H E —A>e %07 RIS B BrT 2008 3] 2012 H5CHE, X
Wit (RABOE ) B RIERSERRIR ). 1207 RASE =Wt 2258/, i 2013 4F
TG
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Canadian Voluntary Challenge and Registry

Ford voluntarily reported GHG emissions to the Canadian Voluntary Challenge
and Registry (VCR).from 1999 to 2006. Over the years, it received the highest level of
achievement in the reporting system, which includes two Leadership Awards in the
Automotive Manufacturing Sector category as well as qualifying as a Silver Champion
level Reporter in 1999 and Gold Champion Level Reporter from 2000 to 2003, 2005 &
2006. The Challenge Registry ceased taking submissions effective, January 1, 2012.

Ford now participates in the Canadian Greenhouse Gas Reporting Program.

&KX GHG $hik5%id

M 1999 2| 2006 4, MRHAEAF ARMINEKR GHG ik 5 ¥id (VCR)
WEILERE GHG HiltE. WEASH, WEREAR TS VCR MRS R4 E SR
LR ST, AFIRFREAT W IRT /1%, 1999 R & R 2L LL A AE 2000~2003
4, 2005~2006 FRkE XK. MERREEFILCET 201241 H 1 HiFik.  #ERHA
A BIES N & KR = AR & TR

Philippines GHG Program

The Philippine Greenhouse Gas Accounting and Reporting Program (PhilGARP)
partnership between Klima Climate Change Center of the Manila Observatory,
Philippine Business for the Environment, the Department of the Environment and
Natural Resources, Department of Energy, WBCSD, and WRI — was launched in
November 2006. Ford ceased operations in the Philippines in 2012 and will therefore
no longer participate in the program.

R GHG X

FEHEE GHG HHE5#HETTR (PhiIGARP) 4 e+ KX &1 Klima S xRk H
O FEREEIAEIR SSEE . MBS HARBIRES. REVRFE. WBCSD A1 WRI - 2006 4F 11 H
WA K. MR 2012 F5CH 1 IR L] ARSI AR GHG itkl.
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The Climate Registry (TCR)

The Climate Registry is a nonprofit organization that establishes consistent,
transparent standards throughout North America for businesses and governments to
calculate, verify and publicly report their carbon footprints in a single, unified registry.
Ford became a founding member in 2008 and was the first auto manufacturing
participant in the program. In 2011, Ford became a Climate Registered member of TCR
with the independent third party verification of all of Ford's North American GHG

emissions.

SAEZEM AL (TCR)

JEEM AR AAFEM LR (TCR) $RALSAEFE K GHG HEsll & 77, FFIRIE
BAT AP X A — S50 S vk . SARAARIE M LU N B SEiH WU D S R R,
R EF R MEHRE A R SR H R AIaa B, R — I A
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Brazilian GHG Reporting Program

The Brazil Greenhouse Gas program is a partnership of Brazil’'s Ministry of
Environment, the Brazilian Business Council for Sustainable Development, the
Fundacado Getulio Vargas, the World Business Council on Sustainable Development,
and the World Resources Institute (WRI). Ford of Brazil is proud to be the first
automobile company in Brazil to voluntarily report its Facility Greenhouse Gas (GHG)

emissions.

E i GHG & 1HX

B GHG iHRIHE A . B e frs kRl $ <. the Fundagao
Getullio Vargas. WBCSD #1 WRI [ ke, ErEMEREAFREEHENE —KA
FEARE H GHG HEBCR R ZE B
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Methodology 75 %

CFME uses a best in class energy monitoring system and an industry-leading
Global Emissions Manager (GEM) database to ensure environmental metrics such as
CO2 emissions are tracked consistently. All energy data contained in this report is
available within GEM and it is tracked and revised by the facility. The emissions data
reported was generated following the GHG calculation tools developed by the World
Resources Institute (WRI). Please note that the most up to date 2008 WRI electricity
emission factors are used for the 2008~2012 CO2 emission calculations.

CFME iz H fix i 55 K BE VR I 4% R AT ML UG RO A BR AT 2 (GEMD 4
JE, DA ORIA ST IR R 1 — S AL B HE O AR B 68— BURER R . AR (P AT B IR A 14
BEFE GEM B, sl T #ATEREFNMEIE . AR HARBCEeE & th 5 R EATT 78 i
(WRD #57f0 GHG R THIFEAE . #HER 2008 F£2 2012 4 KA
S H T BB ) 2008 A LR 2L

This report includes "direct" emissions characterized as scope 1 in the
WRI/WBCSD protocol and "indirect" or scope 2 emissions from the same protocol. All
CO2 emissions are included and reported in units of metric tons of carbon dioxide
(CO2). Other GHG applicable to combustion processes, CH4 and N2O, are estimated to
be less than 1% of the total emissions and hence considered negligible. Other emission
sources such as HFCs from refrigerant leakages are also considered minimal at less
than 1.7% of total emissions. PFCs and SF6 do not apply to the company's
manufacturing facilities. Emission factors in Table 1 were used to calculate CO2

emissions.

AR AEth WRI AT WBCSD i3 B 5E X il — i BRSO AN v 1 IR 2
R . it BT I R A R S AL Dy A i kR . e GHG, B
HBE AN — S8 U EE S HEE Y 1%L, B2 A T e HESR,  airEe
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R YR TEHIA RIS U, HHRCE TN S BUE 1.7%0 . AT
3 ) A A B R BN RALEL . 3R 1 B AHRBER b e FE = bk HEs =
ihfagCe

Table 1: Emission Factors

®1: HEdER

Fuel Factor
e HEgabn
Natural Gas
Gasoline/Petroleum
5 3 0.002272tC0O2/1
Diesel
BE 0.002676C02/1
Electricity (2008)
i1 (2008) 0.0008268tCO2/KWh
Note: From WRI/WBCSD
k. WRIFIWBCSD
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Base Year EHi4E

CFME was established in 2005 and began production in 2007. As other years
are not representative of our operations due to launch phase and the low historical
production volumes, we have selected 2008 year as our representative baseline going
forward. Table 2 shows the direct and indirect emissions used to obtain the baseline.
Direct Emissions result from combusting fuels at the CFME site including natural gas
and gasoline. Please note that diesel was also introduced in the plant since 2010.
Indirect Emissions are those generated off site but attributable to manufacturing (i.e.

electricity used on site).

CFME jar-T 2005 4%, T 2007 SEIT4R#0™ . ATk 2008 FAE NIATHIHE
S, MR T reE R AR AR £ 2 Box 7B S 1 B A (a4
HEis. CFME () BB ALIE G R AL Rl . 16 B S 2010 0146 1) JHRid
SO o TR RE IR LEHATE ] X P2 AR ET FHlE R G XA D .

Table 2: Direct and Indirect Emissions Baseline

R 2: HEMEZHBEREE

Direct Emissions Indirect Emissions .
(metric tCO2) (metric tCO2) P’°’_‘f';';“°"
BEEHR (W CO2) | AEEHEK ( CO2) =
2008 2008 2008 &£
3,181 19,216 71,362
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GHG Emissions Data GHG HEEiE

CFME was constructed with state of the art technology that allows the plants to
operate in an energy efficient manner. CFME's internal energy management and control
process allows the plants to monitor energy usage throughout the facilities and identify
areas that can be improved.

CFME iz Ml Jed#t R EiE T) IS /Fal LA B R i CFME I Al RE
PR AN (G AURE ) DA% 0T PA 5% 88 1 BEVRAE P SRR T DA Gt (3

Table 3 below summarizes CFME energy consumption from 2008-2012.

# 3JCM T CFME 2008-2012 F ¥ 16

Table 3: CFME Energy Consumption From 2008-2012
# 3. CFME2008-2012 FEfE#E

Gasoline Electricity

Period | Natural Gas (m®) Diesel (I)

wtp | R md) | gy el @ | G
2008 1,597,705 73,077 0 23,241,765
2009 2,528,184 80,955 0 35,474,474
2010 2,611,912 68,192 0 40,310,011
2011 2,628,688 111,925 980 38,943,567
2012 3,198,628 177,531 2480 47,116,487

Direct Emissions:
Direct Emissions result from combusting fuels at the CFME site including natural
gas, gasoline and diesel.

HEHK:
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CFME {19 B BeHEHOK 1 #RBE TR AR, 1M BB S I HE AL

Indirect Emissions:

CFME Indirect Emissions include all emissions generated outside the site's
perimeter such as emissions from burning fossil fuel to generate electricity. CFME
continuously monitors its electricity consumption. However the rate of energy
consumption depends heavily on production, and if production increases, so will energy
consumption. Table 4 shows the total direct and indirect emissions from 2008 - 2012 by

year.

[A) BEHR -

CFME [lal B HEBE G Fh A i ax B e B an IR & Bt 42 94k CEME
KA . ERM M ERZAE IR, AP ik, HaEhiiz g, & 4
Wor T L] 2008 —2012 SR EL#E, Al DALHRBOR L .

Table 4: CFME Total Emission and Emission Intensity

#* 4: CFME HiiUe & K HEGRE

Total Emission (1CO2) fmiSSi_O"
He s & (i co2) ntensity
Year (tCO2/unit)
Eh Direct Emissions Indirect Emissions HeBGRE
(tCO2) ‘ (tC0O2) (I CO2/%E)
HEH®R (M C0O2) [ EHER (W CO2)
2008 3,181 19,216 0.31
2009 4,952 29,330 0.20
2010 5,078 33,328 0.18
2011 5,212 32,198 0.21
2012 6,439 45,395 0.16
Disclaimer: The calculation is based on electricity emission factors provided by WRI every year. Please note that the most up
to date 2008 WRI electricity emission factors are used for the 2008~2012 CO2 emission calculations..
e FrAHBCS R TR AR R T WRIE R R AL, 1EEE 2008 4242 2012 4 AR HBU THEU- 5 T BBt 2008 4R
H AR R
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Data Analysis 384t

While the CFME site experienced a 62% increase in production from 2011 to
2012, the total absolute emissions increased approximately 21%. Also, compared to the
2008 baseline period, the total absolute emissions increased approximately 103%, due
to significant production increases. Figure 3 below shows CFME Absolute Emissions
trends from 2008 to 2012.

CFME 2012 £/~ &t 2011 FIEK T 62%, HESEEHBMAN LT 21%LL L,
T8 KilE BT, 2012 FRHRUR = EEEERRER I (2008 ) EJF 103%. B 3 R T
CFME M 2008 4% 2012 FHFRU TS .

Emission intensity is calculated by dividing absolute emissions by the number of
production units (engines built). As shown in Figure 4, 2012 emissions intensity (per unit)
decreased approximately 25.3% from 2011 and decreased approximately 50.1% from

the 2008 baseline period.

HE B B 1 52 2 T HEBUS E BR LA PR BRAL AN B CRIR DAL « Wil 4 fr
N, 2012 FERHERGREE (BHEAT) B 2011 SR TIE T 25.3%, HLEUERTH] (2008 4F)
P4 50.1%
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Figure 4: CFME Total GHG Emissions
&l 4: CFME GHG HijUa &
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Figure 5: CFME GHG Emissions Intensity
& 5: CFME GHG HEBGazE
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Conclusions %

CFME is proud to present its fourth GHG emissions inventory building upon the
prior achievement of becoming the first automobile company in Mainland China to
voluntarily report its facility GHG emissions. CFME recognizes the importance of the
climate change issue and supports emissions reporting at a national level. CFME is
committed to improving energy efficiency, reducing GHG emissions, and maintaining

and exceeding its environmental standards.

CFME fE Ny E KFiE K BB AWM L) GHG HEHIRE AR, DUk F AR Y
fir GHG HECE &l . CFME YRSV AL AL Il (¥ 2L, I [ 5= i B SR
GHG )~ 4. CFME U TR mRER RIS UARHE, RIS GREF IR 5 5
MITEHRHUE -



