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Shale still evolving,

and source of most
market uncertainty

e 2018 shale supply is vastly different than 2014

e The unconventional is becoming more conventional, with fewer,
larger and slower projects

e Costs declined sharply from 2014-2017, allowing for greater
efficiencies and lower break-evens

= Shale will continue to grow, but headwinds are emerging
- Costs are just beginning to rise
- Decline rates now 400 kb/d per month
- Weak WTI prices relative to Brent
- Drift outside of sweet spots

= Shale is not, and never will be the swing supplier- but is one element
of a changing oil market landscape
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Shale iIs not big enough to keep price in a tight band

Shale OPEC
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Growth has
shrunk from

many plays to
primarily just
Permian

Others
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Is unconventional becoming conventional?

Bigger slower projects, lumpier production

Share change
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US shale may look very different with a profit focus

But this evolution may impact larger shale independents first
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Source: BCG CEIl qualitative analysis
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Headwinds may impede shale growth

Rising service sector costs- with more to come in 2018
as capacity grows tighter

L

Higher prices allow focus outside of sweet spots,
lowering average growth

Decline rates now at 400kb/d per month- 85 kb/d
higher in 1 year

Price spread/quality reduce revenue growth; wide
WTI/Brent spread, increased super-light production
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Bakken case study: Beyond sweet spots?

Activity diffuses, productivity growth slows

Diffusion index
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Notes: Left graph: comparison of Bakken productivity growth rates. Right graph: Production diffusion index for ND counties using Hirschman-Herfindahl index method

Source: North Dakota Oil and Gas Commission, EIA DPR January 2018, BCG CEl
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Oil project costs declined

2.5x more oil available at $60/b over 5 years

Breakeven (vertical; USD/b) vs. cumulative production of identified projects
(pre-sanction, under development and producing; thousand barrels per day)
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Source: Company data, Goldman Sachs; Global Investment research, BCG CEl
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...but are again rising

How much of the cost savings is permanent?

Hydraulic fracturing sand
Source: Census bureau data NAICS PCU213111213111, PCU213112213112, Bureau of Labor Statistics, BCG CEl 9

Shale costs increase with growth Hiring & wages increasing
Index: Jan 2016= 100 '000 employees
120 + 120 +
110 A 100 -
100 80 -
90 . . R e
Jan 16 Jan 17 Jan 18 L GEY U e
—— Drilling B 2016 M 2017



US crude discounted + growing super-light grades need

more blending to refine

US crude benchmark below Brent
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‘
Shale decline rate still growing- requiring more new
production to show net growth

Annual estimated US shale region decline rates
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A rule of thumb for shale:

lgnore rules of thumb



Disclaimer

The services and materials provided by The Boston Consulting Group (BCG) are subject to BCG's Standard Terms

(a copy of which is available upon request) or such other agreement as may have been previously executed by BCG.
BCG does not provide legal, accounting, or tax advice. The Client is responsible for obtaining independent advice
concerning these matters. This advice may affect the guidance given by BCG. Further, BCG has made no undertaking
to update these materials after the date hereof, notwithstanding that such information may become outdated

or inaccurate.

The materials contained in this presentation are designed for the sole use by the board of directors or senior
management of the Client and solely for the limited purposes described in the presentation. The materials shall not be
copied or given to any person or entity other than the Client (“Third Party”) without the prior written consent of BCG.
These materials serve only as the focus for discussion; they are incomplete without the accompanying oral commentary
and may not be relied on as a stand-alone document. Further, Third Parties may not, and it is unreasonable for any
Third Party to, rely on these materials for any purpose whatsoever. To the fullest extent permitted by law (and except
to the extent otherwise agreed in a signed writing by BCG), BCG shall have no liability whatsoever to any Third Party,
and any Third Party hereby waives any rights and claims it may have at any time against BCG with regard to the
services, this presentation, or other materials, including the accuracy or completeness thereof. Receipt and review of
this document shall be deemed agreement with and consideration for the foregoing.

BCG does not provide fairness opinions or valuations of market transactions, and these materials should not be relied on
or construed as such. Further, the financial evaluations, projected market and financial information, and conclusions
contained in these materials are based upon standard valuation methodologies, are not definitive forecasts, and are not
guaranteed by BCG. BCG has used public and/or confidential data and assumptions provided to BCG by the Client.

BCG has not independently verified the data and assumptions used in these analyses. Changes in the underlying data or
operating assumptions will clearly impact the analyses and conclusions.
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