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All Companies, 2009-2015:

Overall, companies have outspent cash flow.
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Outspending has been a chronic problem...
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...not new, not short term
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20q/s

Mote: The production volume is an absolute measure and differs from quarter to quarter based on number of companies included in the calculations

Source: Company reports, Bernstein analysis, Bloomberg
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Two Permian Players: (1) Larger, repositioned...

Cost Stack with Return Equal to Capex ($/BOE) An Equivalent Barrel
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...and (2) smaller, historically focused

Cost Stack with Return Equal to Capex ($/BOE) An Equivalent Barrel
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A Gas Specialist (BOE for comparison)

Cost Stack with Return Equal to Capex ($/BOE) An Equivalent Barrel
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The Field Development Plan is key to rapidly detect deviations and implement

course corrections

Asset implements changes:
Rig pace
Completion crew
Production plan
Permit inventory
Others

-

Pan and schedule adjustment to
reflect new learning / business
environment

Team identifies changes
needed:
Capital deployment
Drilling & completions
Land strategy
Regulatory / permitting
strategy
Others

J CENTER FOR
ENERGY
ECONOMICS

Bureau of Economic Geology

Reservoir to Production
Workflow to support efficient field
processes

-

Typical Adjustment Cycles (examples)

Monthly: Well sequence, rig moves
Quarterly: Sub-surface assumptions, land
access strategy, infrastructure decisions
Semiannually: Commodity assumptions,
supply contracts

Internal review (asset or Corporat
to assess proper course of action

B Detection Response

Confidential ~ Al Rights Reserved - EY

Asset / region collects

performance / intelligence data

= |IP, decline rate, liquid
content
Supplier performance

NG pricing, NGL pricing

Midstream capacity

Progress of midstream

project / permitting
Regulatory events
others

Control limit monitoring to detect
possible variations by “exception”

Cross functional team
reviews trends:
Well performance
Permitting trends
Land access
Tie-in cycle time
Others

©BEG/CEE-UT, 9



Many companies struggle to understand the true cost of ownership; lower
commodity pricing levels have exposed data and system limitations

Examples of costs

overlooked
Field performance Direct field costs

» Producing lease administration » Multi field cost and contracts
» Drilling and Compietion Costs (e.q. infrastructure,

< Nt chemicals)
» wel Maintenance Costs -

Material & Supply expenses
» Tax/ royalties » Commitment paid by center
(e.g. take or pay contract)

Shared field costs

T g 1= Tor dhrect » Shared services at the field

field activities
By v e Example of inconsistent
= S— assumptions

e Limited understanding of
and structural costs

= strategic optionality

» Exploration Geoscience and 3 5 3
data processing Disconnect with midstream

Regulatory compliance economics
Finance / IT / HR

Technical functions

BEG Research Marketing Information gap for mature
areas

ENERGY

o | CENTER FOR
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HOCKEY STICKS WE HAVE KNOWN
AND LOVED

ENERGY
EC CS
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Getting Traction Around “Up At Night”
2011-2015 Input

LNG Viability

o gurden

mo Techno\ogy
Imp CommNOs,, =
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Frequency (2011-2015 totals)

Regulatory burden on energy (enviro; Mexico [quality of reform framework]; exports)
Commodity cycle inflicted by E&P

Economic and gecpolitical impact of low oil prices

"Junk science” [integrity of science] and misinfor mation about energy

Peace or no peace? [oil price]

Sustainability of shale gas production

IsLNG vighle?

Mo national policy to utilze resources, US energy policy is lke owning a car in Cuba- ...

Technology

Sustainability of low NG prices. How deep; how long; with what effects; and with what...

Inter national trends: brink of complete change of how gas is priced on international...

Development of shale plays outside of US

How can the political system in Mexico deal with such a poor investment strategy in...

Energy erwvironmental disaster

Is na ural gas production real?

Will pipelinesin the Marcellus be built?

Mexico: can independents cope with doing business in M exicor
Cybersecurity in the energy sector

Infrastructure bottlenecks

Too much condensate and impact on lisht/heavy spreads
Roleof NGLs

Future of oil by rail

Will NG be used = a trangportation fuel?

How soon will Mexico become a net importer of crude and what are the Western...

CEE
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Animal, Vegetable, Mineral?
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©BEG/CEE-UT, 14



Animal, Vegetable, Mineral?

Bureau of Economic Geology
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How to get from here to there?

°160 \ What if?????222?2?2?7?7?22??
* China had not hosted the Olympics

°140 7« The Big Short had fizzled

1 * The “Arab Spring” had not sprung ﬂ
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Animal, Vegetable, Mineral?

©BEG/CEE-UT, 17



OPEC, We Hardly Knew Ye

China Exports - Total Oil Products, KBD
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Our (U.S.) hockey stick?

Exports and Imports
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http://www.api.org/

Animal, Vegetable, Mineral?
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Congress NEVER Likes to Make Laws

Pages in the Federal Register (1936 - 2015)

90,000

Does congressional law drafting lead to expanded
so000 - regulatory rule-making because Congress is
reluctant to take political decisions?
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) GW Regulatory Studies Center | www.regulatorystudies.gwu.edu | ;J Follow us @RegStudies

(®
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https://regulatorystudies.columbian.gwu.edu/reg-stats
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Animal, Vegetable, Mineral?
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It’s the Economy, Stupid

Figure 2: Share of Prime-Age Men Currently

Not in the Labor Force Who Did Not Work Last Year

Percent

2015

1988

1993

1998

2003

2008

2013

Source: Bureau of Labor Statistics, Current Population Survey (Annual Social and Economic

Supplement): CEA calculations.

https://www.whitehouse.gov/sites/default/files/page/files/20160620 cea primeage male Ifp.pdf
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Future Generations

AT | e e

- C 0 | ® www.usgovernmentspending.com/spending_chart_1902_2012USp_18s2li011lcn_HOsHOIHOf_US_Federal_State_Local_Debt_As_Percent_Of_GDP

2% Apps [1) Getting Started From Internet Explore Imported From Firefc

} | INTRODUCING MARRIOTT REWARDS® MEMBER RATES Marro
' P

’

«f a

— ; :
usgovernmentspending.com

- / y REWARDS
It pays to book direct on Mgmntt.cnm yhem BOOK DIRECT REDI DS
members get our lowest price, all the time.

Debt - Deficit - Budget - Debt History Home Spending v - Budget v Debt-Deficit v Statesw Datav Taxesv FAQswv

US Federal State Local Debt As Percent Of GDP
US from FY 1902 to FY 2012
140
120
100
&
(D 80
x . Next Data Update
a I > US, State Pop FY14
> data update schedule.
40
Top links
20
Headline Spending
0 Federal Debt Chart
1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 Federal Deficit Chart
M GrossPuwlicDebts M GrossPuwlicDebtd Bl Gross Public Debt-f Debt, Deficit History
lipgraph usgovernmertspending.com Federal Budget Charts
I > Federal Budget Numbers

CENTER FOR
ENERGY
ECONOMICS

. ©BEG/CEE-UT, 25
e e Y




The End

http://bruins.ice.nhl.com/club/microhome.ht
m?location=/winterclassic2016
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MIDSTREAM, LNG, DOWNSTREAM
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Breakeven Oil Price by Asset
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Cheap NGLs Aiding an Industrial Renaissance

24
LL.S. Industrial Gas Demand Growth - CEE Reference Case

Steel
o Texas Reference Case:
B prosen $26.5 billion; 0.8 BCFD demand add
g = Methanol Texas High Case:
werenfetizes | $33 billion; 0.9 BCFD demand add

B Polyethylene

[
Ethylene 30 Investment in TX (cumulative) - CEE Reference Case
W Base Demand (2012)

. - Hydrogen
25 m Chlor-Alkali
® Methanol
2013 2014 2015 2016 2017 2018 m Nitrogen fertilizers
20 H Propylene
B Polyethylene
U.S. Reference Case: 55 = Ethylene
83 Projects worth $65 billion;
2.3 BCFD demand add °

U.S. High Case: .
112 Projects worth $98 billion; =

3.5BCFD demand add | 2013 2014 2015 2016 2017 2018

Sbillion
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http://www.beg.utexas.edu/energecon/thinkcorner

NATURAL GAS TRANSPORT
o Appalachian production set to outstrip export capacity, after taking into

account regional demand increases, including Cove Point LNG exports

Appalachian gas export supply vs. transport capacity

m—— Eport capacity at 80% ufilization (adj. for demand)
Hefd == = Export capacity at 80% utilization (adj. for demand)
@ B Appalachian prodeution growth vs. 2015

B Out of region exports - 2015 (ave.)

22 . 214 21.8
20
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MNote: Export capacity based interstate pipeline capacity and and incremental demand growth within the Appalachian/Mortheast region.

McKinsey & Company | 10
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Infrastructure Remains Bottleneck Long-Term

36

Bentek Estimated ISD’s For Northeast Pipeline Expansions
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EXHIBIT 5; After years of takeaway constraints, the basin will be overbuilt until the early 2020s...during this time in the
Southwest/Utica there will be more takeaway than there is production, allowing the differential to close

Marcellus/Utica Capacity

35 -

30 -

25 9

2010 2011 2012 2013 2014 2015 2016E 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E

mmm— Addressable NE Demand s Capacity Out Marcellus/Utica Production

Source: EIA, DI Desktop, Corporate reports, Bernstemn analysis and estimates
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China and India Gas Demand (BCM), Domestic
Gas Prices (MMBtu) and Japan LNG Prices
(MMBtu)

” »16.75 $16.17 5$16.33 18
$14.73 16
200 $12.55 y
10.9%
’ $10.31 12
10 $9.06 o
7.73 10.41 107
$7.14 > 5 ;
100  $6.05
$7.60
$4.20 $4.20 $4.20 $4.20 $4.34 $4.65 : 6
3.37
50 \ 4
2
’ 0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Est.

China Gas Demand India Gas Demand Japan LNG Price

e China City Gate Gas Price === |ndia Domestic Gas Price

CENTER FOR

Sources: BP SR 16; Sen, A. April 2015; Paltsey, S.,
A - IS et.al., July 2015 ©BEG/CEE-UT, 34

of Economic Geology




LNG (DGE) and Diesel Prices
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ol Dicsel sl | iquefied Natural Gas (LNG)

http://www.afdc.energy.gov/fuels/fuel comparison chart.pdf
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