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OUTLINE

Carbon Markets topics:
» Efficient GHG Reporting and Verification
£ LG Opportunities

« NG In BC



CONTEXT - RULES

don't have to agree. | just want to avoid bogging down In arguments!

Carbon markets only exist because

* |) climate change is:



CONTEXT

* |) climate change is:

* Mostly caused my people,
* Mostly from fossil fuel combustion, and

* Mostly a bad thing



CONTEXT

Carbon markets only exist because the following are on board:

» 97% of climate scientists:

* majority of insurers, military leaders, sovernments (especially China, India,
US, EU, UK and now Canada, even Australia again) and

* Industry leaders, including even BF Shell, Total, Suncor and Exxon anc
now Saudl Arabia




CONTEXT

Carbon markets only exist because

» 3) carbon markets are one of several necessary solutions -

low carbon economy / society - no one or two ways to get there

(O get

QO d

B ele are alreaay carpon markets: EU, China, CA, AB, BC, OC T3S



CONTEXT

My conclusion:
* Carbon markets are here
§ Likel here to stay

» [hey will be important to some degree






EFFICIENT GHG VERIFICATION

Reporting and verification are a backbone to Carbon Markets




WHAT IS VERIFICATION?

» Like financial auditing

» [t's Is the provision of assurance

* Providi

ng a comfort level

e Protec

INng the user of Informa

» [rust based - professional judgement

lon from errors, omissions, misst

LE[TIE[HE



BC - TOP 88 GHG EMITTERS

R oort my March 31 via ECCC SWIM reporting system

» Verity - by third party accredited verifier by May 31 - 2 months
» Annually since 2010

» Likely to continue



TEN POTENTIAL CHALLENGES

» Complexity

* Limited Time

* Errors, omissions and misstatements Iin assertion

» Not providing supporting data

* Missing supporting data

* Process that lacks transparency - some databases

» Poor cross references to required WCI methodology and/or lack of justification (why?! / why not?)
» Slow response time or hard to contact right people

- No one knows the whole process

* Delay to deadline



POTENTIAL CHALLENGES

- Complexity

» Simplification?

| lee same verifier



POTENTIAL CHALLENGES

 Limited Time

» Contracting, planning and site visits In January or February

» Provide all documentation by April | or earlier




POTENTIAL CHALLENGES

* Errors, omissions and misstatements in assertion

 Need to check twice

* |ncreases waiting time - reduces verification time

 Reduces confidence



POTENTIAL CHALLENGES

* Not providing supporting data

» Need to request and walt - reduces verification time

* (Can lead to stress



POTENTIAL CHALLENGES

* Missing supporting data

» Need to make assumptions

 Need to find alternatives

» Possibly need to do addritional checks

» Sometimes can lead to qualified statement



RECEIPTS EXAMPLE

S OLUNITEER NERE T



POTENTIAL CHALLENGES

* Process that lacks transparency - some databases

e Hard to verification with confidence - reasonable assurance
§ | 0se contfidence

» May need to recalculate



POTENTIAL CHALLENGES

* Poor cross references to required WCI methodology and/or

lack of justification (why? / why not?)

» Many sources, many choices of methods, many gualifications

» Clarity what method, why that method and why not others



POTENTIAL CHALLENGES

* Slow response time or hard to contact right people

» Start - stop Issue
£ Lonoer the gaps, the more time to recall

* (Can run out of time, create stress



TEN POTENTIAL CHALLENGES

* No one knows the whole process

 Need to run around

 Reduces confidence



POTENTIAL CHALLENGES

* Delay to deadline

* (Creates stress
« Runs Into deadline bottleneck

* Need to use more senior or junior staft, less efticient






GHG OPPORTUNITIES
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CONTEXT

P 2| Agreement

» (Global Carbon Markets

« North America

¢ ( dnada

« BC and AB



CONTEXT

» COP 2] Agreement

» Drafted and agreed by |95 countries and states

* | /5 countries and states have already signed

» Covers nearly the 55% minimum to trigger



CONTEXT

 Global Carbon Markets

§ Flleta

e China, Mexico, others



CONTEXT

* North America

e b OC, CA,
E O MB

» Mexico, Canada!’



CONTEXT

« Canada

e B OC
£ O, MB

* Federal program!?




CONTEXT

 Alberta

» AB has some of top |00 emitters buying from |00-200 offset projects anc
orowing

e orice 520/tonne; 201 7 price $30/tonne 2018 price!?

» Goal for 30% renewables - more offset projects



CONTEXT

* British Columbia

» BC has only government and voluntary buyers

» Mostly forestry projects; Some energy efticiency and fuel switching

&t lmate L eadership Plan under review - wart and see
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GHG EMISSIONS
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Top 10 Emitters

" Total GHG Emissions Excluding LUCF ® Total GHG Emissions Including LUCF
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Per Capita Emissions for Top 10 Emitters
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Cumulative GHG Emissions 1990-2011 (% of World Total)

¥ United States
® China

® European Union (28)
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REDUCTION TARGETS
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GLOBAL EMISSIONS TO ACHIEVE 2 C

* 6676 chance to achieve 2 C -

a0
30

o

* Source: ME| In the Media
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Carbon emissions in Canada

Megatonnes 800

Z
Coponhagon
Target of 17% /
below 2005 levels.
’ Now target
| 130% below 2005
levels by 2030, 160

17% BELOW 2005 BY 2020 " o
30% BELOW 2005 BY 2030 |

E e C BC Marso McDiarmid, environment reporter,
& e Fosted [May |, 2015 | 1:05 AMET




BC REDUCTIONS

. 6% below 2007 by 2012

90000

. 18% below 2007 by 2016

6/500

+ 33% below 2007 by 2020

45000

. (AbOUt 50% by 2030) 22500
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BC REDUCTIONS [I]

. 6% below 2007 by 2012

| 10000
. 18% below 2007 by 2016
82500

+ 33% below 2007 by 2020
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BC REDUCTIONS [2]

. 6% below 2007 by 2012

90000

. 18% below 2007 by 2016

6/500

. 33% below 2007 by 2020 e /\
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BC GHG TARGETS VS LNG

7.8
» |egislated reduction targets

S

« | NG plants

5

» Combined upstream and LNG 175
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LNG PLANTS

* |8-20 In the planning stages
« Several are small
* Several are world class

£ 1 iete s how they stack up




LNG VS OIL SANDS

¢« GHG emissions from LNG

» plants only

* best performance :
| I I !
» Source: BC LNG 0

Syncrude Suncor CNOOC  Pacfic NW LNG Canada




» Source: BC LNG

LNG WITH UPSTREAM
D OIL SANDS

» NG plants plus

» Upstream :

10
£ Dest performance
| I I

Syncrude Suncor CNOOC  Pacfic NW LNG Canada




» Source: BC LNG

LNG LIFECYCLE VS OIL SANDS
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BC ANNUAL PRODUCTION

» Jotal BC production 70000
o—o—9

» Alberta demand 52500

« US sales 35000
| :_'/':: S

» BC consumption 17500

*—eo—o—o
0

2012 - 204 2016 2018 2020  J00) G e

E otirce: BC MO




BC WELLHEAD GAS PRODUCTION

§ A hintal production In €3m 3 000000

* Annual requirement . /

30000000

| 5000000

* Source: BC MOE
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UPSTREAM PRODUCTION

» Current BC wellhead production in 2015 was almost 50 million e3m3

» Pacific NW LNG @ |8 MTA requires 50% of 2015 annual production

» LNG Canada @ |3 MTA requires 25% of 2015 annual production

« LNG Canada @ 37 MITA requires /5% of 2015 annual production

» Jogether, all full production, they require 125% of 2015 production




CONCLUSION

» What do you think?



QUESTIONS

» Does it matter if Canada fails to meet its GHG reduction targets!?
£ D)oes It matter it BC fails to meet its GHG reduction targetst

» Are you In favor of BD gas drilling to support LNG sales!




