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Carbon dioxide
(CO,)

Companies shallaccount for the 7 greenhouse gases

=

o Hydrofluorocarbons ‘ Methane Nitrogen trifluoride
‘ g (HFCs) B (CH,) (NF3)
Perfluorocarbons Nitrous oxide Sulfur hexafluoride

(PFCs) (N,0) (SF¢)




* UHHQKRXVH* DVHV E\ 6 FRSHV * +* 3 URWFRO

©o ° i

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3 Scope 3

&> INDIRECT

INDIRECT

e ﬁ e ) -
i and distribution
rchased electricity, steam, =
B Ly, investments

heating & cooling for own use
leased assets
h company &
) Facilities
capital l %
xm

goods franchises

employee processing of &=
fuel and commukting o sold products g
energy related M [
activities é m— e e 6 T .
- travel <] use of sold S

vehicles

transportation products i
and distribution waste end-of-life

generated in treatment of

sold products

operations

Upstream activities Reporting company Downstream activities




* UHHQKRXVH™* DVHV £ 6 FRSH

*+* 3URWFRO

purchased

goods and
services

=

capital
goods

downsltream
transportation
and distribution

fuel and
energy related
activities

s

processing of
sold products

-
-
et =
P L T
upstream waste
transportation generated in
and distribution operations

A
i end-oflife
use of sold treatment of
products sold products

X

business
travel

downstream
leasad
assets

f

employee
commuting

franchises

upstream
leased
assets

investments




" HIQWRQRI 1 HWEHR

Net zero /|

Qﬁmrr@v

1 HAW=HIR P HDQV \WH FXWID) FDUERQ HP MVIRQV R D VP DODP RXQAR UHMIGXDO
HP DMRQV \WDWADQ EH DEVRUEHG DQG GXUDE® VWRUHG B\ CDWUH DQG RKHUFDUERQ
QR IGH UHP RYDCP HDVXUHV. BDYIQ) ] HUR 1QWH DWW RVSKHUH

ZS9WNAAAXVY @ % V) 111 556



- HIQMROQ RI & DUERQ 1 HXWDO

Carbon
neutral
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Climate Change 2021 T 7KHWHHQRHWRZV FEDW \WDWO RGH R DYHW
The Physical Science Basis \WH Z ROWWWP SDFW Rl FII°P DI FKDQI H DQG
SUHVHYH D O/DEGI SOCHWI GEDOMP SHUIDMUH
ICFUHDWH CGHHGV R EH @ WIGW L3 DERYH
SUH LOGXMMDOBIYHY
T &XUHO® \WWH ( DWW IV DOHDG DERXW L3
Z DUP HUWKDQ WZ DV 1Q\KH QWM V DQG
HP MRQV FRQUOXH Wi UMVH
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3 J REDOMP SHDWWH LOFUHDVH QHHGV VR EH@P WIGWR L3 DERYH SUH LOGXMMDOBIYHY *
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Real wages in Britain
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Source: Clark, 2005
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- KDWY 3 3 UH LOGX\VWIDO
$Q XQOMOGHG FRQVHTXHOFHV ILRP  LQGXVAMDOUHYROMRQY!

Changes in global surface temperature relative to 1850-1900

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
UC OC
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$Q XQOWQGHG FRQVHTXHQFHV ILRP LQGXVMDOHYROMRQ!

CO, Sea level Arctic sea ice
concentration rise area
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$ 0 XQOWQGHG FRQVHTXHOFHV ILRP  LOGXVWIDOHYROMRQ!
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P SDFW Rl &0P DM & KDQIH FRQW
$Q XQOWQGHG FRQVHTXHQFHV ILRP LQGXVMDOHYROMRQ!

( €1t is indisputable that human
activities are causing climate
change, making extreme climate

events, including heat waves,
heavy rainfall, and droughts,
more frequent and severe.
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P SDFW Rl &0P DM & KDQIH FRQW
$Q XQOWQGHG FRQVHTXHQFHV ILRP LQGXVMDOHYROMRQ!

1 Climate change is already
affecting every region on Earth,
iIn multiple ways.

The changes we experience will
increase with further warming.
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P SDFW Rl &@P DM &KDQIH FRQW
$ 0 XQOWQGHG FRQVHTXHOFHV ILRP  LOGXVWIDOHYROMRQ!

There’s no going back from
some changes in the climate
system. However, some

changes could be slowed and
others could be stopped by
limiting warming.




P SDFW Rl &@P DW & KDQJH FRQW
$Q XQOWQGHG FRQVHTXHQFHV ILRP LQGXVMDOHYROMRQ!

To limit global warming, strong,
rapid, and sustained reductions In
CO2, methane, and other
greenhouse gases are necessary.

This would not only reduce the
consequences of climate change
but also improve air quality.
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Hong Kong’s Roadmap to Carbon Neutrality

Medium-to-long-term
decarbonisation targets

Total carbon
emissions

Compared with
2005 level
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KDWY &DUERQ 2 | VHMOQI FROW

t &DUERQRIVHND UHHY \R D BHGXAIRO I0* +* HP MMRQV + RU
DQ IQFUHDVH 1Q FDUERQ ARUDI H DQG FDUERQ UHP RYDQ: \KDVWY
XVHG \R FRP SHOVDWM IRUHP MMRQY \WDWRFFXUHOHZ KHUH

P *+* VP JEGEDD® IQWH DW RVSKHH MGRHV ORWP DN
Z KHWH H DR® \WH UHGXRRQ \IINHY SOHH




CARBON OFFSETS ALLOW YOU TO BALANCE OUT

2

YOUR EMISSIONS

R NET e
produced CARBON reduced by

by your trip FOOTPRINT offsetting
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&DLERQ & UHGIW CREDIT

t $ FDUERQ FUHGWY D \WDGDE®! FHMUEDW UHSUHVHOID) \KE-

DYRIGDQFH RUUHP RYDCR! J UHHOKRXVH J DV HP MRQY
P HDVXUHG IQWRQCHV Rl FDUERQ G IGH HTXYDBIQM&2 H

I &DUERQ FUHAW DUH WXHGE\ FHMUHG FTP D DRRQ SURMFW
W FR RQG Z M P HDVXWDE®G! YHUWIDE®I HP MRQ
UHGXRWRQY  SURYICHG WHUSXISRWMAD FIP DM SRVMYH

DRYMAV DGKHUH VR FHUBIO \ABQGEDUEY

2 1IVHW DQG FDUERQ FUHGW DUH RIMQ XVHG LOMUFKDQJ HDE®




KDAH DAV IV \RQQHRI &2 "

& DIERQ QR IGH IV DQLQYIVIE®! RGRXUBMV DQG FRERXUBMWV JDV
0 DW J O RU NJ P

HKG - SYD \RQOHR &DIERQ' IR IGH LV

Return, 1 Passengeris) ‘] 28 tonnes
Economy

HIXLYDOIOAMY D ED@BRQ P HWHV
HKG =»- CDG !
1.65 tonnes LQ LDP FUJ

Return, 1 Passengeris)
Economy

HKG - LHR o IXZXA& “*%o0 ‘%0 I . f f Fo ool o0
Return, 1 Passengeris) ‘] 66 tonnes <® \ d L oo :I:o Z$
Economy
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http://www.carbonvisuals.com/blog/a-one-ton-time-bomb
https://www.cathaypacific.com/cx/en_HK/about-us/environment/fly-carbon-neutral-fly-greener/offset-your-flights.html

&DUERQ 2 [TVHW) DUNHW

17ZR P DQWSHY R P DUNAWZ KHUH FDUERQ FUHAW FDQ EH WDGHG

&RP STDOFH FDUERQ P DUNHW DOQG 9 ROXOMAY FDUERQ P DUNHW 9&0

& RP SIOQFH 0 DQEDWY FDUERQ P DUNAWHHY AR WMP V HAREQKHG RU

UHI XOWG B\ JRYHIP HQN DQG P DQEDWG HP MMRQ VRXUFHV IRU
SDIMFELSDON \R P HHWEIQEQ) HP MMRQ UHGXPIRQ \BL HWV

1980 V DUH EDVHG RQ VSHFLLE RU DQVDMRQY FHWA 1Q) HP MVRQ UHGXPURQY
9&0 V DUH FXFIDAQ KHSIQ) \WH GHFDUERQVDMIRQ SURFHW DV \KH FXUWHOW

FRP STOCHH P DUNHW RQD FRYHU R JGEDCHP WRQV ) 6' &




&RP SADOFH & DUERQ 0 DUINHW

t &RP SIDCFH FDUERQ P DUNHW DUH Z KHUH FDUERQ DA@XZ DQFHV DUH WDGHG
DQG UHI XOWG B\ QDUIRCDO UHJ IRCDOIQMEDMRCDO RUIQGAN  UHI XOWRUY
ERAHV 7KHVH FDEERQWDAQ] P DUHW VHHNIQ) R DFKIHYH \WH FRP P RQ
JRDCR AW HIR* +* HP DMMRQY

f 2 GHR \WH WBQEDUE VHWKSV Rl D FRP SIDQFH FDUERQ P DUNHWY DQ
HP MMRQWDAQ) M MWP  ( 76 RUFDS DQGWDCH &$7

t (76VDQG&S$7 DUH P DUNAVEDVHG LOAKP HQN \RDWARQURGFDUERQ

HP MMRQ@ IWE\ SUIRVIAQ) HFRQRP [F IQFHQIYHY \R FRP SDQHV \R
UHGXFH HP MMRQV




&RP SADOFH & DUERQ 0 DUINHW

+ 7KH JRYHOP HQAXVXD® DARFDWY RUVHTY D @ MG QXP EHURI HP DMMRQ
TXDQMAV 1Q RCH RUP RUH VHRRLY RYHUD SHURG

t &RP SDQHV FRYHUHG XQGHUWKH FDS Z IQEH DABRZ HG\R HP D JLYHQ
HP DMRQ TXDQMY DQG SXUFKDVH DEGMRCDOD@RZ DQFH IURP RIHU
FRP SDQHV RUWH FDUERQ P DUNHVWR FRP SHOVDWM IRUDQ. XCDYRIGDE®! RU
UHMGXDOHP MRV

+ 2 QWH RWHUKDQG FRP SDQHV Z W DQH FHW @ IMWFDQ VHOKHUTP MRU
VDYH MWRUDWU
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Auctions and sales
by mutual agreement = J-—MIME

PURCHASE CARBON SALE
/‘ MARKET
A -
4 GHe
emissions Allocated GHG emission units




([ DP S®V Rl LQGXVWIHY Z KIFK DUH G LEXOWR GHFDUERQY H

: - . - | E' l-...

/ LYHVWRFN) DUP 1QJ 3 XEQE 7 DQVSRUMMRQ



9ORXQWL &DUERQ O DINHW 9&0

f 9&0 VIXCQPIRQ RAMGH Rl \WH FRP STIDQFH P DUNAVDQG DUH RSHUDWMG RQ

D YROQBY EDWY IQFAQ) UHIMADIRQ EX\ IQ) DQGVHEY R FDUERQ
FUHAW

I $@Z DKJIKHUGHIUHH R SDWHASDVRQ IURP  \WH SWYDW VHRRU HCDE@Y)

EXMCHWHY CRAIRUSUR IR DQVDMRQY JRYHIP HOWV DQG IQAYIGXDY
\R \BINH SDUN UHBIYDOWDRIYIMIAY 96X HY Z KR DUH XVXD@ FRUSRUDIRQY
DUH DE®I \R YROQEUD SXUFKDVH FDUERQ FUHAW IURP VHIBLY Z KR
HQJ DU H 1O FDUERQ HP MMRQ UHGXFURQ Z RUN

f 7KIVZD FRSRIDAV FDQ FRP SHOVDW | RUKHUFDUERQ | RRSUONE\
SXUFKDMQ) FDUERQ FUHAW Z KIFK SXUFKDMQJ IV GRCH OU HO \WWURXIK
IXQAQ) SURMFW
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5(* ,675$7,21
& RQNEXUD] CIUHPNOQOYHWY HONV - 3 XURKDVHIQD SXUKDWH IWRP D 3 XUKKDWH FBHAW
IXQAQ) H SHWH 1QD RHAWY RCH Rl FUHAQWEURNHU |[URP D UH\UBU
SURMFW SURWIRW WDOQVDRIRQ SXUKDVHIURP DQ Z KR SURFXUHV
P DQDU HP HOAHW AUP® IRP WH  H FKDQIH DQG UV
CHYHBS SIRMFW & ROMDFWRUFUHAW  SURMPWCEHYHBRSHU FUHAW RQ\ RXU
GHOD™HY Z\W D EHKDO
SURMRNEHYHBRSHU

* 4% 0 DQDIHP HONQAMOM  6\RAINKRE ( QYLRGP HONVQARMA



& DUERQ 2 11 VHW6 \BQGDUEV DQG & HINLEDARQ

7KH ,OMI UW &RXQFLO RUWH 9 RXQW & DUERQ 0 DUNHW
&9&0 VD CRQ SUIRIMIQGHSHOGHON RYHUIDGFH ERG. \WDVWDIP V
\R VHVDOG P DIQBIQ D J BEDOABQEDLEG |RUKLI K IQMI UMV 10 \WH
YREQBY FDUERQP DUNAWXQBFNQ) SUYDWM FIP DM DQG FDUERQ
ILODQFH \WDVWZ RX@ CRARWHZ IVH EH GHS® HG

. |
i’- : THE INTEGRITY COUNCIL
h FOR THE VOLUNTARY CARBON MARKET |

GLOBAL
BENCHMARK
' STANDARD

KW8V IEYFP RJ



& DUERQ 2 11 VHWG \VEQGDUGY DQG & HUALEDWRQ

f : MIDZIGHWDQIHR SURMPVWSHY HOVXUQ) \WH TXDOW DQG DFFUHGMMRO R
SURVIFW DQG \WH FRUHVSRQAQ) FDUERQ FUHAW J HQHUIDINMG KDV EHFRP H D \RS
SURUNY

t & DUERQWWBIQEDUEY DUH JRYHGHG B\ RU DQVDMRQY \WDWDUH R\WQ 1 * 2 V IQWH
9&0 VSDFH FDUERQ UHJMMHY RUJRYHCP HOADIP 1Q) \R FUHDWM XN DQG
UHTXIWUHP HOW IRUP HDVXUHP HOAVP RQMRUQ)  UHSRWMQ  YHULIEDIRQ DQG
FHUMEDURO

£ ' WHHOAHI MUY P D' GLIHUIQWAP V R \WH J RDA DQG VHIEHV SURVIGHG DV
Z HODV \KH P HKRGR®J IHY DERSWG GHBIBIG UHTXIUHP HOW DQG IOV
DOG VHRRY FRYHUHG




& DUERQ 2 11 VHV6 \BQGDUEV DQG & HUALEDWRQ

¥ 7KHYRAGP HR FDUERQ FUHAW IWXHG IQ J BGEDCP DUNHW Z DV GRP ICDWG B\ IX@
|GG HG FDUERQ UHJ DAV

T 9HUIHG &U-ERQ 6WQG|15 9&6 RUIHUD Figure 6. Offset Credits Issued by
I *RG6WQEDLY * 6 Registry (As of Mar 2022)
I $PHUFDQ&DIERQ5HIDM $&5
I &P DM$PWRQS5 HVHYH &$5 oo
VCS . CAR
954,904,370 A 88.748.800

6.7%

$ 9&6 DQG* 6 DUH\WH P DRUMBQGEDBY Z ROZ ICH H
DFFRXQIQY IRU DG R AHAW $&5
R FUHAW LV P DIQD DRYH Q1 RW $ P HUIFD DQG &$5
R FUHAW LV DRYH RQD IQ\WH 8 6

GS
201,552,836
15.3%

4 ACR
S e R T Bitae ACR @®CcAR @GS @ vCs

6 RXUFH YHUNHBA &DUERQ 7 WDAQ) 3 URWFW
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1DPHRI 3WRIWP | ( @LE®I3RWFW ( @ LE®! 3 IRMFWA/SH
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9 HULIHG & DUERQ $QBFDIRQVH FHSWO | $ @BUIRWIPMVSHY HDJLE®I Z MY 9 &6 DSSIRYHG
6 \BQED\G FRXQUHV Z W HP MRQ | P HWRGR®I\  H FHSVSURWFW ILRP QHZ W2 H | 0W2 H
FDSV LQGX\AMDQ) DV | DO

* RG 6 \BQEDUG $ QBFDUIRQY H FHSWOQ 5 HQHZ DE®I HQHU\ DQGHQHUJ\  HILFHQR
FRXQUHV Z MW HP MMRQ | SURWPW DGAMRQDOXON DQGUHTXIPHON | W2 H | 0\&2 H
FDSV IRU+\ QR SRZHUDUHMDQ O :

$PHIFDQ&DUERQ | 1 RUHAWIFMRQR SUIRWFW | 1 R UMAIRRQY $ GBURMFW \KDWP HHVWKH

5 HIDMW GFDIRQ $&5 \MPKQEDOARQEDUGY DUH HD IEGI IRU W2 H | 0W2 H
UHJ VRDURQ

& DM $PIRQ 8 QMG 6 \DAV & XUHQOMHD LEGI SRPW  FRQVHYDMRQ EDVHG

UHVHLYH IRUMVWP DQDI HP HFOMHRUMABMRO DYRGHG | W2 H | 02 H
FROMHWIRQ WHH SOQIQ) SURWFW E\
P XQEISDOMAY XDV DQG XQYHYANA

OHWWAN DQG/ DQA QY P HWDCQH FDSWUH




([ DP S®V RI 0 DNRU&DUERQ & ULHGIMOQJ 3 WRIWDP V

“Compliance” carbon crediting Geographic Coverage Label used for carbon credits

programs (run by governmental bodies)

Article 6.4 of the Paris Agreement® Global Article 6.4 Emission Reduction Units (A6.4ERs)
California Compliance Offset Program United States Air Resources Board Carbon Offset Credit (ARBOC)
Korean Offsetting Program’ Global Korean Offset Credit (KOC)

Regional Greenhouse Gas Initiative (RGGI) Northeast United States RGGI COz Offset Allowance (ROA)

Australian Emission Reduction Fund (ERF) Australia Australian Carbon Credit Unit (ACCU)

“Independent” carbon crediting Geographic Coverage Label used for carbon credits

programs (run by NGOs)

American Carbon Registry Multiple countries Emission Reduction Tonne (ERT)
Climate Action Reserve (CAR) | Multiple countries | Climate Reserve Tonne (CRT)

The Gold Standard International | Verified Emission Reduction (VER)
Plan Vivo International | Plan Vivo Certificate (PVC)

Verra - Verified Carbon Standard (VCS) International | Verified Carbon Unit (VCU)

* +% 0 DODIHP HONOAMAM  6\RFNKR® ( QYILRGP HQAQAMAM



& UMWUD 1Q 6 HBFWRQ FDUERQ 2 |1 VHW

10 October 2019, version 1.2

T ) VWAIHWWDWXDDW 9 &0 RHAW WKRXG T T o
KDYH \WWH |IRMYZ |_QJ FKDUDRMUINBNE/ KRQ—'\/V\/ voluntary purchases of carbon

credits

P I_MLE(B'l qu) SI_LP WQQQ Executive Summary

With a strong push from the Paris Agreement and the IPCC special report on the impactsof a
1.5°C global temperature increase, reaching net-zero emissions globally is one of the most
important and most active questions for the climate movement. The Climate & Energy Practice
has begun a process to explore the uncertainties around hum to adm.-w a global Lulxm.e between
emissions andsmks ie., “net-zero.” This includ suchas ho p

and even individual shuuld il to & net-zero future
advice on their own steps to align with a net-zero future. Clearly, settinga transparent science-

based target linked to a company’s Scope 1, 2 and 3 emissions is the first step, and companies

that want to go further in the near-term require guidance on how to address more, or all, of their
VD I_U XuG\/ emissions (such s through the voluntary purchase of carbon credits).
With this context in mind, the purpose of this document is to describe principles and guidelines
that WWF should use to advise corporate partners around the use of v u]untanlycarbon credits
within broader emissions reduction +If purchase carbo s, they
should do so in addition to a broader, transparent, science-based strategy* to reduce Scope 1, 2,
and 3 emissions, which should remain the priority. Businesses should adhere to the accounting
practices of the GHG Protocol, meaning that businesses should not subtract carbon credit
purchases from their Scope 1, 2 and 3 emissions inventories.

claims. This includes explanations of why the usage of the terms “carbon/climate neutral,”

“offsetting” and “net zero” can lead to misleading statements and advises that businesses
accordingly use caution when considering their use, given that WWF and other experts are

reviewing how or whether they are still appropriate claims in the context of the Paris
Agreement.

Appendix 1details specific criteria to help determine whether a carbon credit can be considered
“high-quality.” The guidance describes the circumstances and extent to which WWF could
advise carbon credit purchasers on credit quality and/or amplify carbon cred.lt purchasea.
including the that the lign with the in this

and that the company has a science-based target or has committed to develop one.

+ The recommendations in this document could alse be used to guide conversations with othernon -state
actor carbon credit purchasers like cities, universities, and cultural institutions, far example.
2 WWF ds that based targets through the SBTi.

Page 10f13




& UMWUD 1Q 6 HBFWRQ FDUERQ 2 |1 VHW

+ ROHVW/( DFK FDUERQ FUHAWBU P DIMO P HDVXUHY DAMBDWIRGH RQR! &2
HTXLYDBIQADQG LV EDVHG RQ D FUHAE®I DQG FRQUHYDWYH EDVHICH

0 HDVXWDE®! & DUERQ FUHAW P X\MWEH FDEXOWG EDVHG RQ UREXVWW/AHQME CDVD
XVIQ) DFFXUDW TXDQIMEDMRQ P HKIRGY DQG P XMWEH H SUHWHG 1Q TXDQMMYH MUP V/
XVIQ) VBQEDW@E] HG* +* P HWEV

$ GGLMRQDO & DUERQ FUHAW P XMAHSUHVHONHP DRQ UHGXFURQY RUUHP RYDY \KDW
Z RX@ QRWKDYH RIMHLZ [VH REFXUHG Z MRXVWKH DGGHG IQFHOMH UHVXEQ) 1URP \KH
FDUERQ P DUNHW




& UMWUD 1O 6 HBFWRQ FDUERQ 2 | VHW

3 HUP DQHQW& DUERQ FUHGW P XMHSUHVHONHP MMRQ UHGXPURQY RUUHP RYDY \WDW
Z LOCRWEH UHYHWHG DIMUWH MXDQFH R \WDVWKQW

1 RQ GDNDIH 7 KH JHQHIDMRQ R FDUERQ FUHAW VKRX@ CRWBDG \R DQ IQFUHDVH 1O
HP DMMRQY HOHZ KHH RUVDIHI XDUBY P XWEH 1Q SOFH \R P RQMRUDQG P 1\l DM DQ

ICFUHDVH \KDWRFHEXLY/

0 ROMRUHG 5 HSRUMG DQG 9 HULIHG 7 KH XQEH®IQ) HP MVRQY UHGXAUIRQY R FDUERQ
FUHAW VKRX@ EH P RQURUHG DQG UHSRWMG DQG P XW\EH YHULIHG B\ D FUHAE®! \MILG
SDWV YHULIEDWRQ VAP

&RP SO Z IW VRFLDODQG HOYLLRQP HOWOVDIHI XDUGV 7 KH JHQHIMRQ R FDUERQ
FUHAW VKRX@ CRAVRDW QZ V' UHIXOMRQY RUWHDWIAY  RUUHVXENQ VRAIDARU
HOYILRQP HQEQ) UHYDQFHV  DQG FRXQMHV P XWAWKRZ KRZ HP MMRQ XQW P HAVWKH
IOMCDMRCDCEHWBUDRIEH ABIQEDLS | RUVRAIDADQG HOYILRGP HQBOVDIHI XDUBY




SWIRVDQGE&RQVRI 2 HVHWMOQI 352V

( P DMRQV 5 HGXPIRQ

& DUEERQRIVHW SUIRYIGH D Z D\ \R FRP SHQVDWM IRUHP MVRQY \KDVWDUH
QLIIEXOWR HIP ICDWM GUHRV® 7KH LOFHQI H \WH GHYHESP HONDQG

IP SBP HOBMRQR SURVIFW \WDWIHGXFH RUUHP RYH J UHHQKRXVH J DV

HP DMRQV

) ®f LELOW DQG & RAN( 1THAYHCHW
& DUERQ RIIVHW RITHUD B[ LEG! DQG FRW\H I HPYH DSSURDFK VR DGAUHMQ)

F@P DM FKDQIH 7KH D@Z RW DQ] DIRQY DQG [QAYIGXD \R RIIVHAKHU
HP DMRQV B\ LOYHADY 1Q H \WMEDCHP MMRQV UHGXPRQ SURVIFW




3RV DOG&RQVRI 2 [IVHMQ) 352V

&DEO] 1QJ &®DQ( GHU\ DQG 6 X\BICQDELDNV

& DUERQ RIVHVSURMPW RIMQ [QYROH LQYHVR HOW 1Q UHQHZ DE®! HQHU\
UHRUIMVBMRQ  DOG RKHUVXMBICDEG! LQWDIYHY

7 KLY FDQ GUIYH \WH GHYHBSP HONDQG GHS® P HOAR FEDQ WRKCRBJ 1HV
DQG QDMUH EDVHG VROMRQV




SWIRVDQG&RQVRI 2 IIVRWMDJ 352V

(QDIQ " LYHYH 6 \IINHKRGHY
& DUEERQ RIMAWSURARW FDQ HQJ DI H D Z 1GH UDQJ H R VAUINFKRGHY/

ICFAAQI EXMCHWHV FRP P XQMAV DQG 1QAYIGXDY 7 KLY FDQ SURP RM
EURDGHUSDMASDWRQ DAQG DZ DUHCHW 1Q FTP D DRRQ HITRWWV

5 DMQ] $Z DUHCHW DQG' UYIQ) $ RRQ
3 XUFKDMQJ FDUERQ RITVRW FDQ WDIVH DZ DUHCHW DERXWHIP DM FKDQJ H
DQG HFRXUWDI H [QANGXDA DQG R DA} DMRQV VR \INH DRRQ

, WFDQ LOVSIUH | XUKHUHP MMRQV UHGXRWRQ HITRWV DG IQYHWY HONQ
VXMUACDELO LQVIDWYHY




SWIRVDQG&RQVRI 2 VAWM &2 1V

$ GAMRCDOV DQG , QI UMY & RFHDV
7 KHUH DUH FROFHUDV DERXVYKH DGAMRCDOMW Rl VRP H RIVHW
SURWFW P HDQQJ \WH P D\ CRARK® UHSUHVHQNDGEMRQDO
HP WVMRQV UHGXPURQY
(| QUXUQ) \WH LORI UMY DQG FUHGELDV R FDUERQ RIVHW 1V FXFIDOR
DYRG JUHHQZ DVKIQ) DOG ICHIHRYH FOP DM DRPWRQ

0 HDVXUHP HQADQG 9 HULLFDWRQ & KDTBIQI HV
$ FEXUDWO P HDVXUQ) DQG YHUL 1Q) \WH HP DMRQV UHGXPURQY 1URP
FDUERQ R IVHVWBURWIPW FDQ EH FRP SB[  DQG QLIEXOWR WBQEDUE] H

7 KLY FDQ GDG R XCHAMAQNAY DERXVWKH DRXDOHDP D IP SDRARI
VRP H RIVAVEURWRW




SWIRVDQG&RQVRI 2 VAWM &2 1V

( TXWDQG' DMEXURQ & RFHIDV
T 7 KH GMUEXIRQ Rl WH EHCOH W DQG FRW RI FDUERQ RIVHVSURYFW P D\
CQRWDZ D\ V EH HTXMVE®! SDMEXOUD IRUGFDAFRP P XQWAV
7 KHUH DUH FRQPHLQV DERXVWKH SRMQIDARUFDUERQ RIIVHW \R
QVSURSRMRCDD EHQH IMEHYHBISHG FRXQAMHY RUGL H FRUSRUIDWRQY
6 RXUFH 1 DMUH & @P DWM & KDQIH

" MDA TURP ' LUHRW P DMRQY 5 HGXPURQY
T 2 YHUHIDGFH RQ FDUERQ RIVHW P D AYHWDWHQUIRQ DQG UHVRXUFHV
DZD\ IURP \KH SUP DI JRDCR QUHAV® WHGXAIQ) JUHHQKRXVH JDV
HP WMRQV DFIRW DOVHRRY/
& DUERQ RIIVHW VKRX@ EH YIHZ HG DV D FRP SBP HOBY \RROGRWD
VXEVAMAM | RUDP EMRXV HP MMRQV BHGXPIRQ HIIRW 6 RXUFH 6 AIHQRH




SWIRVDQG&RQVRI 2 VAWM &2 1V

/ HDNDJ H DQG 3 HUP DQHQFH 5 VNV

+ 7KHUH DUH UMV Rl FDUERQ GDNDIH  Z KHUH HP MMRQY UHGXRRRQ IO RCH
DUHD P D\ EHRIVAVE IQFUHDVHG HP MMRQV HOHZ KHUH

t 7KH®Q \MP SHP DCHOFH R VRP H FDUERQ RIVHVELIRWFW VXFK DV
IRUMY  FDQDOR EH XQFHUBIO 6 RXUFH ,3&&




3RV DOG&RQVRI 2 [IVHMQ) &2 1V

$ IWHIQ2 BHIRQ 86 EXUDNGERZ Q\WHHV DVWKH
* UHHQ' IDP RQG IRUAVWADUERQ RIIVHVEURAFW
f P \RQHVR &2 RWICDO® MRHGIQ
\WHWW UHBDVHG EDFN\R DI RVSKHUH

%D LMPQ |RIHVNEDVHG FDUERQ RITVHW
SURVFW IDBIG  ®JJHY FXWERZ QWHHV
DIMUWH RIVHW Z HIHVRG W 8 6 DG

( XURSHDQ FRUSRIDURQY



&DUERQ 2 [TVHW) DUNHW
&RP SADQFH 0 DUNHW 9OROQWEL 0 DUINHW

3 XUSRVH \R FRP SO Z I\ \WH\RBDP RXOAR  9RGQBUY \R IXQQRCHY
FDUERQHP MMRQDIUHHG RUVHVE.  UHVSROUELQW
IOMECDMRCDDI UHP HOABBIGIH

o\ HU * RYHUP HOAVFRRSHIDIRQ RU * RYHUP HOAVFRRSHUDIRQ
RW DQ] DURQ RU DQ] DURQ RUIQAYIGXDO

2 [IVHW &RP SO Z M \REDP RXOAR FDUEERQ 96X\ FDUERQ RIVHWRURZ Q HP MMRQ

DP RXQW/ HP MMRQ DI BHHG VHVE)
IOMEIDMRCDDI UHHP HOABBIGITH

3 UEH ) [HGSUFHIRU \RQ&2 HTXLYDBIQV 9 DUDEGI GHSHQGRQ ELMWDO
&2 H RIVHWOQDWKH P HR \WDQVDRRQ

SXUKDWH



" UTHHQMWWVSHY Rl &DUERQ 2 1TVHW] 3 LRMFW

) YHWSHV R FDUEERQRIVHWEDVHG RQ ~ Z KHWHUFDUERQ LIV WRUHG DOG — WH QDW(H RI WRUDJ H




" UTHHQMWWVSHY Rl &DUERQ 2 1TVHW] 3 LRMFW

t  &DUERQRIVHWAUHAW FDQ EH SURGXFHG WIURXJIK
DR \WDWHEXFH * +*  HP MMRQV RUIQFUHDVH
FDUERQ VHTXHVWEMRQ 7 KHVH DRYIMAV DUH
WSIED® XQGHIENHQ DV QVFUHM SLRMFW

t 7KHHDUWHP DQ GLHHQASURWPWSHY \WDWDQ
EH XVHG \R JHQHDW FDUERQ RIVHW IQFOEQ)
UHQHZ DE®I HOHU\ SURWPW  VIXFK DV Z IOG RUVROU
SRZHU HCQHU\ HIEHQR SURWFW VXFK DV

XSIWDAQ) EXICIQ) IQXOMRQ RUDIKWG  |RUAAY
SURWIPW VXFK DV UH RUMBMRQ RUDYRIGQ)]
CHRUMIMRQ  DQG P HKDQH FDSUMUH SURVIFW
VXFK DV FDSWUQ) P HWDGH HP MMRQV




" UTHHQMWWVSHY Rl &DUERQ 2 1TVHW] 3 LRMFW

f 9RGQEU 5HIMW 2 IIVHW' DIBEDVH GHYHBSHGE\ WH %HINHBA & DUERQ 7 DAQ)
3 IRVPWFRQEIQV DOQFDUERQ RIVHVSURWFW  FUHAVWAMXDQRHY  DQG FUHAWIHIHP HONV QANG
JEED® E\ IRXUP DRUYRGQBUY RIVHWSURMPNHI MY FRYHUQ) D® RMDOR! \WH
Z ROV YREQEUY P DINHWRIIVHWV

1 3 URWPWDWI RUHV IGFOGH \WH IRBZ IQIV QRQ H KDX\YH

D $JUEXGMUA

E &DUERQ&DSWMUH 6\RUDIH
F  &KHP IEDCB URFHWHV

G )RUHW /DQGXVHV
H
|

J
K
L

+RXVHKRG  &RP P XQW

QGAMUDO  &RP P HIADO
5 HQHZ DE®I HQHU\

7 UIDQVSRUIMRQ

. DVAN P DCDIHP HOW




([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

&DSWWH 6 \VRUWIH

t  &DUFRQ FDSWUH DOG WRIDIH
&&6 VDN \WKQRBI\ IRU
VXSSRWD) \WH HQHU\ \WDQVMRQ
DQG DFKIHVIQ) D GHV HUR I X\WMUH

I &DSWUWHR FDUEERQAR IGH &2

e WDQVSRWMRQ 22 VDIH WRUIDIH
XQEHJI RXQG




([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

&DSWWH 6 \VRUWIH

SHAWD 1 RYD3@QN7/H DV 86$%

TOXQKHGIQ DQG LV D FRMERIDWRQ

ERZHHQ15* ( QHU\ DQG-; 1ISSRQ210 * DV

( [ SRUIDIRQ

T&DSWUHV &2 HPIMWRQVIWRP WH:  $ 3DUWK

SRZ HUSOQNE\ XMQJ D FKHP IFDOVROHQAR

VHSDUDWM \WH &2  IURP IGHJIDV 7KH&2 IVWHQ

WDQVSRWMG YID SISHEH |IRUMRIDIH 1Q DQ

XQGEHU UIRXQG RAHVHYRU

17 KH 3 HD 1 RYD SURVIPWFDQ FDSWUH DURXQG
RWH&2 HPIWRQVSURGXKFHGE\ \KH

SRZ HUSOQANHT XLYDBIOWR P LROWRQV R

&2 SHU\ HDU Z KIFK IV \WWHQ XVHG | RUHQKDQRHG

ROMHRYHY (25

TOHUIHGE\ 9&6




([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

) R @QG XVH

1 $1RUHVBMRQ UH RUAABMRQ SURVIFW
SURYIGH D CDWIUH EDVHG VROMRQ
WDWRWRQD DEVRE &2  IURP \KH
DWW RVSKHUH EXWAUHDWM GFDOREY
10 IRUAVWP DCDI HP HQADQG
FRQVHYH YMIGHFRV VWP V

1 3 URVIFW FDQIQFGGH WHH SDQIY

VIQ) B VSHAHV SOQBMRQY
VIOIEX@UDOA VWP V DQG

DJ UEXQUH




([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

) RUAWMI QG XVH
7KH* HOHIDMRQ) R URXS 3 URAHW3 DOHP D
+,P SOP HOMG IQ\KH 5 HSXETE LQ 3 DCDP D 1Q
HHRMHW  KHABUHV R GHIUDGHG OQG Z KIEK
Z DV IRP H® XVHG P DIQD IRUFDWEI IDGFKIQ) DQG
SDVMUH GXUQ) W SURVMPNDIHP H
£$ FKIHYHP HQW
1 HWAVMP DWNIG HP DMMRQ UHP RYDY \&2 H
+,P SIRYHG W@ Rl FRP P XQW P HP EHU
LQEI HORXV SHRS®! WDIGHG 1Q UH RUAVMEMIRQ DQG
IRUAVINP DQDI HP HOW

FIOHUWIHGE 9&6




([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

0: 6RDU39 3OON5 DMWKDQ ,03D
t/ DXQFKHGIQ QaD
+J HQHUIDMY HBPWELW XMIQJ UHQHZ DE®I VROU
HCHU\
7 KH SIRMPWIHSOFHY HP MRV R J UHHQKRXVH
JDVHV * +* I/ HIP DIMG\R EH DSSUR] P DIMO

\&2 HSHUDQOXP QVSOAQ)

0: K\ HDUDP RXQN\R HBFWELW IURP \KH
JHQHDIRQP I[ R SRZ HUSOQN FROOHANG \R \WH
,QADQ HBFWELW JUG
TFRQGXAMG  WDIQQ) VHWIRQV \R HGXFDWM DQG
EXWGFDSDAW  IQAYIGKDE Z HUH VXFFHWIX@
HP SB\ HG

TOHUIHGE * RG6\BQEDG



([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

7 IDQVSRUMARQ

(9 &KDUQJ 1 HZRW&DUERQ&UHAW 86

/ DXQFKHGIQ B\ ( 6P\ $P HIFD
TFUHDM WH 3) XHEQ) 6 \BMRQV R \WH ) XWUH B\ IQYHVID] 1O
D WDQIH R FXUHANDQG IXWMUH FKDU LQ) \MPKQR®J LHV \KDW
Z |@BURYIGH XED IDWFKDUILQ) DQG XELTXMRXY DFFHW \R
(9 QUYHY DBQ) 8 QWG 6 \BMMV KLIKZ D\ V IQP HWR DUHDV
DQG\WURXIK QHZ P RELOW SURJDP V

* +*  HP WMRQ UHGXPURQY DUH DRKIHYHG WURXI K \KH
QVSOFHP HOAR FRQYHQIRCDARWO XHOYHKIE®N DV D
UHVXOR WH HOPWEW GHHUHG E\ WH SURMPWAKDU HLY

£ WIP DIMG $ QXD P MRQ5 HGXRIRQY \&2 H

19 DDWGE\ 9&6




([ DP S®V Rl GUIHHMFDUERQ RITVHASURMFW

© DV P DQDJ HP HQW
/ DOEI@ DV\R ( CHU\ 3 URWPW: 19DO &KICD
H DXQFKHGIQ; IPQIQ
HOAD@MMRQ R SRZ HUJHQHIDIRUP RGXGN RU
JHOMHWV DWKH OQQI@\R DARZ \WH IQFUHDMQ)
YROP HV R OQEI@IDV IWRP WH IGFRP Q)
Z DVWM \R EH FDS\WUHG DQG X\WD) HG IRUSRZ HU
J HCHIDMRQ
7 KH OQQALQI DV Z LOKNHQ EH FRP EXVWG 1O
OQE @I DV WHASURFDID) HQIIOHV \R SURGXFH
HEPWEW 7 KH SURGXFHG UHQHZ DEGI HQHU\ Z 1@

EH H SRUMG \R \WH & KIGHVH CDURCDQI UG
+( VWP DV DQQXDQ( P MRQ 5 HEXRUIRQ
\&2 H

FIOHUWIHGE\ 9&6



+ RZ R RITVHW










2 [ IVHWMQI SOMWRWP YV H DP SV

&RUH &P DM

| DXQFKHGE\ +RQJ . RQJ ( [ KDQIHVDQG&BDUQ) / IP WG +. (;  1Q2 AREHU &RH
& @ DM LV DQ IOMEDMRCDOFDUERQ P DUNHEOFH I DAMBMEY \WH WDAQ) R YREQBY FDUERQ FUHGW
\R VXSSRWKH J BEDOADQVMRO\R QGHVW HUR

& HUMLFDAWRQ 6 VBQGDUEV $ @SURWFW DUH YHULIHG
DI DIQMIHFR] Q] HG ABIQEDUBY VXFK DV \KH

9 HULIHG & DUERQ 6 \BQEDWG B\ 9 HUD DQGWH * RG
6 \BQEDUGY 9 HULHG ( P MRQ5 HEXPIRQY * 6
9(5V

6 HWBP HQAS XUHOFLHV 2 [THY WDAQ) Z MW
VHIBP HOARSUIRQY [Q+RQJ . RQJ ' R +. '
DQG5 HCP ICEL 50 %

3RMFW LYHWIW 3 URYIGHV FDUERQ FUHAW I LRP
RYHU  IQOMEIDIRCD® FHUUHG SURMPW DFIRW
$VD 6 RN $P HUIED DQG: HW$IUED IGFOQQ)
IRIMAN  VROU Z IQG DQG EIRP DW IQUIDIYHV

KWBV ZZZ KN FRP KN-RQ 2 XUO DUNVG XBICDE®! ) ICDQFH & RUH
&@ DM' VFBOQ) HQ




2 [ IVHWMQI SOMWRWP YV H DP SV

6 RXW 3 RO

) RXQEHGIQ DQG KHDGTXDWMUHG [Q=XUFK 6 Z MHDQG 6 RX\K 3 R®I IV D BDAQ] F@ DM
VROMRQV SURVIGHU 7KH FRP SDQ. RSHIDMV JBED® ZMRYHU  HP SB\ HHV DFLRW P RUH \WWDQ

FRXQMHV

&DUERQ 2 [1VHW ROMRQV 3 LRYIGHV DFFHW \RR D
AYHYH SRUNRIR R FDUERQ RINVHWEURMFW

HCDE@Y EXVIGHWHY \R FRP. SHQVDWM |RUWHU
HP DARQY WIURXJ K IOMEDMRD® UHFRIQ HG
WBQEDBY

&P DM6WDWI\ $GYIVRU  $\AWMNV

RU DQl} DIRQV 1Q GHYHBSIQ) DQG 1P SBP HQIY
GHFDUERQ] DURQ VAMDMI LHV \R DFKIHYH GHW HIR
HP MMRQY

( QI DIHP HOWZ W / RFDO QMDWYHYV

3 DMFISDWG IQWH + RQJ . RQJ , QMODWRQDO

$ WERW\ DUERQ & DSDFW 9aXI@IQ) 3 URIWDP P H

FRRJUDQ] HGE\ $ILERWS XWRUM + RQJ . RQJ KWBV ZZZ VRXSRBIFRP ZKDWZH R

DQG YOMHW (- QNURQP HOA& RXCHO




2 [ IVHWMQI SOMWRWP YV H DP SV

( FR6 DUH

) RXQGHGIQ ( FREDIHIV+RQ) . RQJ V I IAWFHWUHG AUFXOUMY DG VXVBICDELDN VROMRQ
SURYIGHU

&DUERQ 1 HXWDO6 ROMRQV (P SKDM] HV

UHA\ FO DQG UHXVH \R UBHGXFH FDUERQ |IRRSUQN U
2 [THY SURSUHIY  DQG \WILG SDWY YHULIHG FDUERQ
RIIVHW/RGMRQY iR DWIVWFEHQW 1Q DFKIHYIQJ
FDUERQ QHX\W\DOW

QG $ SSTEDARQV. 6 HYHV VHRRWY IGFOGQ]
JRYHP HOMICDGFH UABIOHGXFDMRQ B MIFV
P DOXIDPMUQ)  KRVSMIOW DQG YHQXHV

3 LRGXPW DNHEDFN DQG 5 HYHW/H 6 XSS®
&KDLO 2 I1HY VROMRQV | RUSURGXPWEHVARKPIRQ
DQG UHYHWH GJ MIFV HOUXUQ) UHVSROVEG!
KDQEIY R UAMUHG RUHQG Rl @H SURGXFW

KWBV HFRVDIHFRP KN



2 YHXYIHZ RQ &DUERQ O DUNRW




& DUERQ 0 DUNHW

* @REDQ HYHO

0 DINHWP\ SHY 7ZRWSHV FRP SIDQFH DQG YREQBUY FDUERQ P DUHW

. &RP SIDCFH FDUERQ P DUNHW DUH WSIED@® JRYHUGP HOAHI XOWG HP MMRQY WDAQ)]
VWPV (76 ZKHHJIRYHGP HON DARFDM FDUERQ DABZ DQFHV \R FRP SDQHV

. 9ROQIY FDUERQP DUNHNV RQWH RKHUKDQG IQYROH FRP SDQHV YROQIUD
SXUFKDVIQJ FDUERQ FUHAW R RIVHWKHUI UHHQKRXVH J DV HP DMRQY

. &XUHQW HYHRSP HQW7 KH JGEDOFDUERQ P DUHWY IDSIGD H SDQAQ) ,Q$MD
FRXQMHV DQG UHI IRQV VXFK DV &KICD 6 RX\W . RUHD - DSDQ 1 HZ =HDDQG
$XWDID DQG 6 1QJ DSRUH KDYH VHHQ WH HP HJHQFH R FDUERQWDAQ) SOMRWP V1O
UHFHQWY HDLY/




& DUERQ 0 DUNHW

* ®REDQ HYHO

. O DINHWBLH ,Q
FRP SIDQFH FDUERQ
P DUNHW FRYHUHG
R JGEDQ) UHHCKRXWH
JDVHP MRV Z K
\KH \RBOYDOH R
D@Z DQFH WDAQ)
UHDFKIQ)

KWBY DERXVEQH FRP E®J WQWIQIV \R Z DWWK 1Q JBEDOFDUERQ P DINHW 1Q




& DUERQ 0 DUNHW
1 DWRODO HYHO &KIOD

. &KIODV 1 DWRQDOS:DLERQ ( P WVIRQV 7WDGLQI 0 DINHW( 76

. 2 [IIFID® OXQFKHG RQ- XO M WH Z RUGV OL HFVWDUERQ P DUNHWD
\MUP V R FRYHUHG J UHHQKRXVH J DV HP BMMRQY

C&XUHO® IWCFOGHY RYHU NH HP DAMRQ HQMAV IURP \WH SRZ HU
JHQHIDIRO VHRARU FRYHUQ) DSSUR [P DM ELA@RQWRQQHV Rl FDUERQ
QR IGHHP MMRQV




& DUERQ 0 DUNHW
1 DWRODO HYHO &KIOD

. &KIODV ( P WMRQ 7WDGQ) 6 FKHP
. 7KH &KICD CDWRQDQ 76 UHIXOWV P RUH \KDQ FRP SDQHV IURP \KH

SRZ HUVHRRUZ W DQQXDAHP MMRQV R P RUH WDQ &2 IFOQQ)
FRP EIQHG KHDWDQG SRZ HU DV Z HGDV FDSWH SRZ HUSDQW 1O RNHUVHRRY

. SDMEXOUD FRDQJHOHIDIRY ,WOFGGHY QHDU® DOFRDCSOON DERYH
PHIDZDW 0: DVZHTDVVRP HJIDVSOON
- 7KHW VWP W FRYHUDU H Z LOH SDOG \R RKHUVHRARY RYHUP H




& DUERQ 0 DUNHW

1 DARQDQ HYHO &KIOD

. 5 HJ LIRQDOB LW DLERQ 0 DUNHW

. BIQFH VHYHO SURYIQFHV DQG FMEN2 - 94HIND) 7 IDQND 6 KDQJ KDL
&KRQITIQ) +XEH. * XDQIGRQ) DQG6 KHJ KHE  KDYH VXFFHVWLYHO
OXQFKHG SIBWFDUERQ HP WMIRQV WDAQ) SURIUDP V

. 7 KHVH SIGWIHI LRQV KDYH DFFXP XOWIG H \WQULYH H SHUHQRH 1O FDUERQ
P DUNHWP HAKDQWP GHVIQ WDAQJ) XGB! IRWP XOMRQ DOG P DUNHVIHI XOMRQ

. &KICDW CDMRQDY 76 EHIDQ RSHIDWDY 1O Z W \WH REMPIYH R

FROMEXWD) R WH HIIHAYH FRORRCDQG J UDGXDAMHGXAIRQ Rl FDUERQ
HP DMMRQY




& DUERQ 0 DUNHW

1 DARQDAQ HYHO  &KIOD

| 5 HJ LIRQDO3 LARW&. DLERQ 0 DUNHW




& DUERQ 0 DUNHW
1 DAWRODO HYHO &KIOD

, O DUNHW HYHB&SP HQW

-\ \WH DGYDQFHP HQAR

&KICDV ' XDC&DUERQ

JRDY SHDNQJ FDUERQ

HP DMRQV B\ DQG
DFKIHYIQ) FDUERQ QHX\ADOW
E\ \KH FDUERQ P DUNHW
SO\ VV D AXADARGI 1Q

QAIMQ) FRSRIDWM HP MRQ
UHGXPURQY DQG SURP RIY
®Z FDERQHRQRP IE
GHYHBSP HOW

KW8V ZZ7 JEEDWP HY FQSDIH VKW O



& DUERQ 0 DUNHW

1 DARQDQ HYHO &KIOD

. 0 DUNHW HYHBRSP HQW
- QWH IXWMUH &KICDV
FDUERQ P DUNHWY/
H SHEWIG R IXWIKHU
H SDQG IW FRYHIDIH \R

IQFOIGH P RUH LOGXHY




&DUERQ 0 DUNHW ofo

r2)

+RQJ . RQJ 6$5

2Q 2FW +. (; OXQFKHV&RH &M DM+RQ . RQYV,QMODIRCDO
FDUERQ P DUNHVSDFH
VXSSRWD) J BEDOADQUMRQ R QHVW HIR
VHH\V \R FROQHPWADSMBCY. W FTP DWW UHDWMG SURGXFW DQG RSSRUMQMAV
10+RQ . RQ 0 DIQDQG&KICD $MD DQGEH RQG
& RUH & @ DM SDWFLSDOW Z LOFH DEGI VR VRXUFH KRG WDCH VHWBI DQG
UHUH YROQEBL FDUERQ FUHAW \WURXI K \WH & RUH & @ D SOWRUP

7 KH DP EMRQ LV \R SUIRYIGH DQHDM DFFHW RQH RS 1OMI UIDWG FDUERQ
P DUNHSOFH \WDWOFGGHV WDAQ) FXRG. DQG VHWEBP HONWXCRIRQY IRU
FRISRIDMV LQYHVRLY DQG SURVMIPWRZ QHLY DFURW \WH F@P DM YDOH FKDIQ
FROUMEXUD \R \WH UDO/DIRQ R J BEDCFDUERQ QGHXWDON JRDO




&DUERQ 0 DUNHW ofo

r2)

+RQJ . RQJ 6%$5

, & DUERQ FUHAW RQ\WH SOWRUP Z 1OHRP HIWRP IOMIDMRCD® FHMHG
FDUERQ SURMFW |URP  DURXQG \WWH Z R ICHFAAEQI FDUERQ DYRIGDCHH
UHGXRWRQ DQG UHP RYDOSURWAWRW

, $ QBURWFW QAMG RQ & RUH & @ D DUH YHULLHG DJ DIQWNQMUIIDMRCQDO
WUQEDLY VXHK DV \WH 9 HULIHG & DUERQ 6 \BQCEDUG B\ 9 HUD

, TKH+RQ . RQJ ,QMIDMRCDCR: DUEERQ 0 DNV RXCHIO ,&0 &  7KH &RXCQHO
DRAYHD JDWHY IMIKW IURP P HP EHY RQWH GHYHBRSP HONR + RQJ
. RQI WV IQMIDWMRCDCFDUERQ P DUNAWXQEHIARQAECQ] Z KDWNCQG R FDUERQ
P DUNAVWRXUMIINHKRGHY CGHHG DQGKRZ \WH Z DOQMWR IXQG QGHZ FIP D\

SURVFW \MFKCR®J RV DQG EXMICHWHV




& DUERQ 0 DUNHW

+RQJ . RQJ WV 7DUJ HW3 RWM RW=HR 3 LHVHQW

2 1 VAW DU RV 6 WDWI LHV

6 KRUAZ HUP +
S 7DUHW2 IVHW+ R UMGXDAHP WIRQV HJ  DYIDUWRQ WKISSIQJ YD
. | RFDCBURWRW ( [ SDQEHG OQAL@IDV FDSWIWH HJ 7 3$5. VOGIH
WHDW HQN
. 5 HIIRQDOFRRSHIDIRY 3 XUFKDVIQJ RIVHW ILRP * WHDWMUYD\, $ UHD UHQHZ DEG
SURWFW Z 1QG VROU

| RQJ 7THP +
C7DUHA2 VAW + R KDUG\R DEDMHP DMMRQV HJ  DYIDIRQ SRW
RSHIDIRQY \KURXIK
., QMIDIRCDOFDUERQ P DUNHW |, Qv 1081 FHWMHG &( 5V RUYRGQBY
9( 5V FHAW
O WHPVSLIUSDSWMUH ' $& 3 IEVBURMIFW Z W 6 KHQ KHQO DFDR




0 HP EHW Rl 7KH+RQJ . RQJ ,QWLODWRODO
& DUERQ 0 DINHW& RXQFLO ,&0 &

$ XVWDID DQG 1 HZ =HDDQG %DCNQ) * URXS/ [P MG+ RQ) . RQJ %4DCFK
YDONR &KICD +RQJ . RQ) / IP NG

%l 3 3DUEDV+RQ) . RQJ YADGFK

&DKD\ 3DFLE$UZ D\ V/ [P MG

&KICD ( HJ\ & RQVHIDMRQ DQG (- QYILRQP HQNCB UIRIMAIRQ* URXS
&KICD) RUAM * URXS & RISRIDIRY
QGAMUDOIDQG &RP P HIADOYDQN R &KICD $MD / P LNG

6 \BQEDUG & KDUWMHG YDON +RQJ . RQ) / P WG

6\B\M 3 RZ HU, QYHVR HOA& RIERIDIRY/ P MMG

7HQFHON ROIQIV/ [P NG

7KH + RQINRQ) DOG 6 KDQIKDLYDQNQ) & RERIDIRY/ [P WG
7KH+RQJ . RQJ) DQG&KICD* DV&RP SDQ / IP MG 7RZ QIDV

KWBV ZZZ KNH FRP KN-RIQ 2 XUO DUNVG X\ABICDE®I ) IQDQFH & RUH & @ DWW ,&0 &" VFBOQ) HOQ



&DIERQ3UFH: RUGZ IGH

/7 KH DYHUDJ H SUFH DQG \VRRVIIOUHWHR HOVWWROP HY R FDURQ FUHAW

3$\WWH EHIIQQQ) R \KH
SUFH ICFHDVHV VKDLE®
SHDNQJ DWDIRXQG &2 H
7 KH UVH 1Q SUFH FRX@ EH
DWHEX\MG \R \WH KLIK GHP DQG
|RUUHP RYDOEDVHG FUHAW
. R YDN +RZ HYHU
\WH SUFH GHFTQ) EDANR

\&2 HE\ WHPIG3BIR

7 KH IQUWDOGHFT@H R

FDUERQ SUFH |RMZ HG \KH
5 XWWIDWV [QYDVRQR! 8 NIDICH
Z KIFK FDXVHG D VSINH R
HCHU\  SUFH DQG LQYHRYAT
O XICOUWRQ R FDUERQ
SURGXFW

© ) ( 5HVHDUFK 7HDP



& DUERQ 3UFH:

RU

b/ | (GH

1 RP ICDCSUEHV [Q \WH @UW KWW 76V MGFH

. RUE %DON



& DUERQ 3 UFH 7 UHOG &KIQD

7KH FDEERQSUFH IQ&KID VXIBDWHG 50 %\&2 ,, IO DSSWR [P DO 86' \&2 |

YBRP EHU



2 WHUWDGDE®! LOWMKP HOW DWRFLIDWMG
Z W * +* HP DMRQ UHGXFURQ




( QHI\ $WUEXWV & HUNEDMY ( $ &

($&V

t ($&V DUH \WH LOAKP HQAXVHG LQ UHQHZ DE®! P DUNHW \RR DFFRXQVRUUHQHZ DE®
HQHU\ 5( DQGIW DRIEX\MY Z KHWHUWDWS (1 SURGXFHG DVWKH RU DQ] DURQY

| DAV RUSXUFKDVHG IURP HOHZ KHUH

3XSRVH UHEXFH HP MRQY

7\SHVR ( $&VDWH* (&V 5( &V I5( &

1 RM 3 HUWH 6 %7 L& RSRIDW 1 HWEHUR 6 \BQEDG &RP SDQHVP D\ XVH ( $&VDVD
P HDVXUH \R UHGXFH VFRSH P DUNHVEDVHG HP MMRQY

+H H+ ++

& DUERQ & UHGAW

t $QFDUERQ FUHAWY D VSHALE DRIYIW RUVHWR DRIYMAY LOMQGHG \R UHGXFH * +*
HP MMRQV [QFUHDVH FDEERQMRIDIH RUHQKDQRH * +*  UHP RYDY IURP \WH

DWW RVSKHUH

&DQRQD EH XVHG IRUUHMIGXDOHP MRQV 69%7 L

3XUSRVH FRP SHQDWM IRUVFRSH  HP MMRQY

1 RM & OULIEDWRQ ABMWP HQAR \WH 6 %67 LYRDUG R 7 DOAMHY 6 \BWP HONRQ XVH R
FDUERQ FUHAV@IRUDEDMP HQMBXISRVH @ WG \R \VFRSH

+H H+ ++



5 HQHZ DE®! ( QHU\ &HUMIFDWM 5 ( &

" HIQWRQ
. 5HQHZ DE®I ( QHJ\ &HWEDAMV 5( &V DOR NQRZ Q DV JUHHO\EY V RUUHQHZ DEGI HQHU
FUHAW DUH P DUNHVEEDVHG IQWIKP HQW GHWL) QHG \R LQFHQWT] H FBDQ HQHU\  SURGXRUIRQ
~,QNRGXFHG 1O \WH HDU® VDV SDWR F@P DWW FKDQIH P M DMRQHIRW 5 ( &V FHMWA

\KDWRQH P HIDZ DIWKRXU 0 : K R HBIPWELW Z DV JHQHIDWMG IURP  UHQHZ DEGI VRXUFHV DQG
IHG QR \WH JUG

+RZ WR: RWN

5 ( &V UHSUHVHQAKH HOYILRGP HOBCDWIEX\WMY Rl FBDQHQHU\ 2 VXFK DV IW BHGXFHG

FDUERQ |RRSUQA/ DWZ 1Q) \KH FHUMEDW KRTHUR FOIP \KHVH EHQH W

1 KHQS5 ( &V DUHWDGHG Z KDWAKDQIHV KDQGV 1V QRWKH HEPWMEMW EXVWH W KVWR OEHD
FRUHVSROEQ) DP RXQAR SRZ HUDV UHQHZ DEG®I

7KV VMP HQDEGN XUDIAY RUFRISRUIDIRQY VR VXSSRW UHHQ HOHU\  SURGXAUIRQ
IQAUHA® HYHQLL WH SRZ HUWMH. FRQVXP H FRP HV IURP FRQYHQURQDO/RXUFHV




5 HQHZ DE®! ( QHU\ &HUMIFDWM 5 ( &

, SUFHV

$ 6KDUS 3UFH' HFOOH 1O
9% \WHHXGR \WHWDAQ] SUFHR VRP H5 ( & VKDGARSSHG\R—  +—  SHUFHWMEDWA
. PFHWEDM  0: K VJQUEDQ® GZHMWDQWH- +— WQHIQ &
. $QKXL7IDCRKDQ) &IW 5 ( & SURFXUHP HOWHWBIGDA-  FHUUEDWM
. +HH_7KHP DBRZHU* IRXS ,P SBP HOMGDSUFHFDSR —  FHMUFDM

% 3 UEH 7WHQGV

' DM IURP \KH YHNQ) 3 RZ HU( [ FKDQIH & HQMUUHYHDY
, $ YHIDIH SUFH R — FHAMEDWM P I@RQ FHWMEDWY \\DGHG
, $ YHIDIH SUFH R — FHMEDWM P [@RQ FHMMEDWY \WDGHG

, ) WM DOR SYHDIHSUFHRI —  FHUMEDWM P L@RQ FHMEDWY \WDGHG 0




5 HQHZ DE®! ( QHU\ &HUMIFDWM 5 ( &

5(&VIO+RQ . R

3 XUBRWH

 ( FRXUIHVS ( LQYHR HONE. FUHDQY D P DUNHWRUFBDQ HQHU\  DIRIEXWMV
;4 HSV FRISRIDIRQY P HHWAXBICDELDY JRDO B\ HQDE@ \WHP VR VXSSRWS ( IOQUHAW

+RZ W RN

,  3RZHUFRP SDAQHV J HCHIDW HBRWMEHEW [URP 5 ( VRXUFHY HJ  VRODU ZI1QG

, TKH WXHS5 (- & HMUEDWY FRUHVSRQAQ] W HDFK XQWRI 5 ( SURGXHHG HBRWEW H J
SHJO : K

, 900\ HY EXMCHWHV RUDQ] DIWRQV  SXURKDVH \KHVH FHMUEDWY \RR FOIP  FDUERQ 1UHH
RSHIDMRQV RURIHTVHWKHUFDUERQ | RRSUQWHYHQ LL WWHUDRYDCOERZ HUVXSSO FRP HV IURP
FROYHQUWRCDORXUHHV



5 HQHZ DE®! ( QHU\ &HUMIEDWM 5 ( &




5 HQHZ DE®! ( QHU\ &HUMIEDWM 5 ( &




5 HQHZ DE®! ( QHU\ &HUMIEDWM 5 ( &




OWLODWRQDCE HOHZ DE®H ( QHUI\ & HUNIEDM L5( &

, 0 DNRU7\ SHV Rl %X\ HY/

&RP SIDQFH 0 DINHVE ( &V

. $0, 5( & IV DQHBPWRQE WDFNQJ FHMMEDW \KDWIHSUHVHQN \WH
HOYILRQP HOBCDWIEXWMY R HBIPWEWY J HOHUDWIG IURP UHQHZ DE®! HQHU\
VRXUFHV RQFH WDQVP WG LOR \WKH J UG

. &DOPFHIMRQRI DQ, 5 ( & XSRQUAGHP SURQE\ DQHQG XVHUUHP RYHV \WH
FHAMEDW IURP \KH P DUN-VWDQG DWRFIDWG DFFUHGAWG UM DV DSSURYHG B\
\WH, 5( & 6\BQEDUS ) RXQEDIRQ

. (DFK, 5( & UHSUWVHON 0 : K R HEPWEW JHQHIDMG IURP UHQHZ DE®
HCHU\ VRXUFHV



OMLODWRQDCE HOHZ DE®! ( QHU\ & HUNEDWM L5 ( &

KW8V YIP HRFRP KWV 2777 HRK] FRP LUV



* UHHQ ( GFWIFLW & HUNLEDM

" HLIOMRO

C$ * UHHQ( OGP & HWWEDW * ( &
DOR NQRZ QDV D 5 HQHZ DE®I ( GHU\
&HWIEDM 5( & LV DWDEDE®
HOYILRQP HOBGFRP P RAW \WDWAHMMHV
\KDVD FHUBIO DP RXQAR HBIPWELW
WSIFD® P HIDZDWKRXURU 0: K
Z DV JHQHIDING IURP UHQHZ DE®I VRXUFHV
HJ ZIQG VROU K\ GR EIRP DW

. 5(&RU* (& RU5 (& DUIHDQ $&
HCHU\  DWEIEXWMY FHUMEDM - MV,

KDYH GLIHHOACDP HV XQGHUGLIHHOW
Vi VIRP

VDP SG

VDP SE

VDP SG



* UHHQ ( GFWIFLW & HUNLEDM

, &KIODIV 1 DARODOS DLERQ O DUNHW

. &KICD 1 DWRQDCE DUERQ
0 DUNHW2 1IFID@®
OXQFKHG RQ- X®

DQG RSHUDWG E\
\WH 6 KDQI KDL
( QYILRCP HOADQG (| QHU
([FKDQIH 6( (( MV
\KH Z RIGV O HW
FDUERQ P DUHWO\MUP V R
FRYHUHG HP MMRQV

KW8V 7277 HQDFFQHW



* UHHQ ( GFWIFLW & HUNLEDM

, &KIODV & DUERQ 0 DUNHW

$ . H 6HBLWY %X\ HU

. 3RZHUIHCHIDIRQ WP V Z WK VXSV DBZDFHY HJ  +XD IDQ( CHU\ VRG  NWRQVDW
a— WQIRU- PIORQ

2 \WHUS OAMGFRP SDQHV@H* DQLHQJ &R NWRQVDW-  \RQ DQG6 KDQ< Q)
QMIDIRDOSODOHG  NVRQV VDB

. 3UP DUD SRZ HUSOQN DQG LQBA\IDCHP WY Z W FRP STDQRH VKRWNDDY

% $QOXDI7WDGEQ)  3UEHV
7REORGPH P LORQWRQ/R FDUERQDM®Z DQFHV &( $

: 7 REOYDGH — FIARQ a EI@RQ
, <HDUHQG FEMQ) SUFH — RQ
, 1 RYHP EHU SHDN — WQ

KW8V 7277 HQDFFQHW



3RIF\ &KDQIH &KIODRQ® 7WGHV Z I * UHHQ
( GFWFLW & HINLEDM

5 HI XOWRUY & ROMRO

£ 2 SHIDRUR \WH , QMEODUIRCDO
5 HQHZ DE®I ( QHU\ &HWUFDWM |, 5( &
YHULEEDWRQ W VWP 1RUJ UHHQ HBPWELW
FRQUXP SWIRQ DOCRXQRHG W LOWRS
YHU IQ) QHZ , 5( &6 IRU&KICD DWKH
HQGRI 7 KLY DQRRXCQHHP HOMZ DV
P DGHIR®ZI1Q) D QZ SR\ HEDWH

IURP & KICDV 1 DIRQDGH GP ICMADIRQ 1O
6 HS\WP EHU




5 HBIYDOQFH ERVY HHQ & DLERQ 2 1IVHW 1 HWEHR

+XP DQ$ FWYIMAV | > *+* (PIWRQV [ > &IP DM &KDQIH
* HQHD\M & RQUEX\M \R

A\

6 RP HLOGXWWMHY DUH KDUG \R
GHFDUERQU H Z KHIH FDUERQ 2 [IVHW , QFUHDVH \WH QHHG R

RITVAWHYYHV DV DQ DSSURDFK
VR DO 1Q Z IW WHUVXMRLQDELDN 4
WDOVIMRQ VWADW LHV -

&DERQ2 IIVHW < I 1 HAEHR
QFUDVH \WH GHP DQGR



8 SGDWMV ILRP : RUTS %DON

t 7TKHHDIHQRZ  FDUERQ SUFIQ) IQARKP HON 1Q RSHIDWRQ Z R ICH
£ 2 YHUKDOR! \KH FRGIPWG UHYHQXH Z DV XVHG \R IXQG FTP D DQG

CDUUH UHDWG SURIUDP V

t $FFREQ) \R \WH HSRW R JEEDOHP MRQV DUH QRZ
FRYHUHG

5 HSRUWIQAQIV VKRZ @UH P IGEBI IQFRP H FRXQMHV IQFGIAQ) %D 1O
QD &KIB &REP EID DQG 7+ UN\ H DUH P DNQJ VAMGHV 1Q FDUERQ
SUEIQJ [P SOP HOBMRQ

KGN \WDAUMRCDOHARY @\H SRZ HUDQG QMY FROIOXH \R GRP ICDWM
FDUERQ SUEIQJ LV IQFHDMQI® EHQJ FRMGHIHG IQ QHZ VHRRWY VXK DV
DYIDIRQ VKISSIQ) DQG Z DM

KWBV 777 ZRE@EDONRU HQQHZ V SUKHW UHBDVH JBEDCH-DUERQ SUHCQYI WHYHQXHV WS D BHRG El@RQ



& ROFOX\VIRQ

& DUERQ RIVHWP HFEKDQVP V SO\ DO IQAVSHVDE®! URBI 1O DFKIHYIQ) J@&EDO
QHW HUR HP MMRQ\BU HW 7 KHUSUP DU IXQPMRQV DUH P DQULHVMG 1O \WUHH
NH DVSHRW

T (THAHO GHX\WDO H UHAMGXDCHP MRQV \WWDWDUH GLIEXOWR HTP LCDW 1Q

\WH VKRWMP B\ IXQAQ) UHOHZ DEGI HOHU\  IRUWWARQUHIYDMROQ DQG
FDUERQ UHP RYDCSURVIFW

t 3 URYIGH FUM¥FDAICDCADOVXSSRWRUFTP DN EHOH IFIDCSURMPW 10
GHYHBSIQ) FRXQMHV Z KI®! GHIYHUQ) VXMBICDE®I GHYHESP HONFR EHCHIW
VXFK DV EIRAYHWW SURMAIRQ DQG BFDALYHIKRRG [P SIRYHP HQN

T 2 THIBEXMHWHY D FRP SQNDQG FRWHITHRARYH HP MMERQ UHGXRRQ
SDWZ D HDE@Y \WHP R I XQQHDP D UHVSROMEIDNAV Z MRX\W

FRP SURP IMQJ EXVICHW JURZ WK



& ROFOX\VIRQ

& DLERQ RITVRWDQG FDUERQ P DUINHW DUH YDOXDE® VRRQAY LQ WH
| LJ K\WDJ DIOWWAP DWW FKDQJ H

3 URP RM HP MVIRQ UHGXPURQY
( QFRXUDI H VXMBICDE®! SUDRIFHV

3 URVIGH D P HFKDQWP | RUDFFRXQUIELDV DQG WDQVSDUHCR

+RZ HYHU MY FUKFLDOR FROADXRXV® [P SURYH DQG UH LOH
\KHVH P HEKDQVP V \IR DGEUHW @ MAMRQY DQG HOVXUH \WHU

HIHAYHCOHW 1Q DFKIEVMQ) BQ) WP FTP DM JRDO



7KDON\ RX IRU
\ RXUWP H\RGD\



