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Motivation (Rune Likvern)

WORLD CRUDE OIL AND CONDENSATE PRODUCTION 1990 - 2014YTD AND
A CONCEPTUAL DESCRIPTION FOR DEVELOPMENT OF BANDS OF
o Us$/8bl TOTAL LIFE CYCLE COSTS BASED UPON DATA FROM EIA Mb/d

m—$60/8bI < OIL PRICE < $80/Bbl
m— $40/Bbl < OIL PRICE < $60/Bbl
1 $20/8Bbl < OIL PRICE < $40/Bbl
[ OIL PRICE < $20/Bbl 40
=O=0il price, Brent spot 35
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Principles

Y = Y(q) € C}(R? — R), q(t), p(t) € RY.
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Principles

Y = Y(q) € C}(R? — R), q(t), p(t) € RY.

C,' déf p,'q,'/Y. (01)

Y = piqi/ G, pi = YCi/qi.

opi  0G
oy dqi _ 9q; , 1
—y ~ 99 2 0.2
dq; pi G q (02)

def
= Iy(t1,2) = Y(82)/Y(tr) = I, (tr, ) g (t1, £2) /I (11, t2)
(0.3)
Remark: similar equations with price.
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Principles

Y = Y(q) € C}(R? — R), q(t), p(t) € RY.

C,' déf p,'q,'/Y. (01)

Y = piqi/ G, pi = YCi/qi.

opi  0G
oy dqi _ 9q; , 1
—y ~ 99 2 0.2
dq; pi G q (02)

= Iy(t1,82) = Y(0)/Y (1) = I (11, 82)lg (11, 22) /I, (11, t2)
(0.3)
Remark: similar equations with price.
The Cost Share Theorem?
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Carey King

Percent England/U.K. GDP
spent on energy, 1300-2008
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Finance

8.4%0 The financial sector’s share of GDP
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Scaling

Turchin and Nefedov (2009)

Y = Kq® = p= CKq* . (0.4)
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Scaling

Turchin and Nefedov (2009)

Y = Kq® = p= CKq* . (0.4)

Results: 1937-1970: oz ~2/3 < 1, R? = .999.
19702014 : s ~ 2.27 > 1, R2 = .913. Energy intensity \..
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Scaling

growth:

Og: ql/qo =11 = Yl/Yo = 1.07, p1/p0 = 0.97C1/C0.
g CI1/q0 =11 — Yl/YO =1.23, Pl/PO = 113C1/C0
Jevons (1866)
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Scaling

growth:

Og: ql/qo =11 = Yl/Yo = 1.07, p1/p0 = 0.97C1/C0.
Qg CI1/q0 =11 = Yl/YO =1.23, Pl/PO = 113C1/C0
Jevons (1866)

contraction:

Qg : ql/qo =09 = Yl/Yo = 0.93, p1/po = 1.03C1/C0.
Qg - ql/qo =09 — Yl/Yo =0.77, pl/po = 0.85C1/C0.
Tainter (1988)
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Scaling

growth:

Og: ql/qo =11 = Yl/Yo = 1.07, p1/p0 = 0.97C1/C0.
Qg CI1/q0 =11 = Yl/YO =1.23, Pl/PO = 113C1/C0
Jevons (1866)

contraction:

Qg : ql/qo =09 = Yl/Yo = 0.93, p1/po = 1.03C1/C0.
Qg - ql/qo =09 — Yl/Yo =0.77, pl/po = 0.85C1/C0.
Tainter (1988)

Y = E+ES, C;= E/(E + E°).

Hamilton (2009, 2013).
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Recessions

Past Recessions and Oil Spikes
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Global Recessions == Real Qil Price
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Model I: 3 years of production

Fitted model : Simple regression (1967 — 2015)
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Model Il: 3 years of production + fed rate

Fitted model : Simple regression (1967 — 2015)
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(Our) Conclusions

» Peak oil is about extraction prices rising faster than market
prices. It is not an investment opportunity.

» The best current investment is to invest in energy transition.

» As the price of extraction rises, increased oil production will
contribute less to economic growth.

» We are reaching the end of economic growth as it was known
in the 19th and 20th century.
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via Rune Likvern

ESTIMATED ANNUALIZED{ROLLING 12 MONTHS TOTALS] NET CASH FLOWS AND CUMULATIVES FOR
LIGHT TIGHT OIL EXTRACTION IN BAKKEN~ortHoakota  Jan 2009 - Jul 2017
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