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Optimisme pa kort sikt

Etter tre krevjande ar er utsiktene litt lysare

Oljeprisen
Brent blend 1970-2019 (USD/fat, 2018-prisar)

Betydelig reduksjon i gjennomsnittlig brennkostnad 53’

Leverte utbyggingsplaner i 2018
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Slakke leiteresultat... Klimapolitikken...
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. . CO,-utslepp for heile verda
Kllma utford rlnga Milliardar tonn per 8r

er massiv

Paris berre ein opptakt: Hardare lut i vente vy In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in
pathways with a higher overshoot, CO2 emissions
are reduced to net zero globally around 2050.

Suksess fgreset kontinuerleg
oppskalering av tiltak og kutt

Innan 30 3r ma nettoutsleppa

vaere ||k nu” for helle Verda \\\\ Four illustrative model pathways
Etterspurnad og produksjon \“*{\
H S —
av fossile brensel ma ned S
Utsetting gjer at utfordringa S
blir stgrre, ikkje mindre
o
Pdminning fra Klimarisikoutvalet
http://www.klimarisikoutvalget.no
Prosa - @
i =
U re— R,
Det gronne skiftets retorikk
Av Aage Borchgrevink Klimarisikoutvalgets NOU er en slu jevel, som bak en trygg,
skonomifaglig fasade leverer argumenter for en mer radikal
klimapolitikk.
N



Klimarisiko for oljeverksemda

Marknadar, prisar, volum og verdiar

Klimaendring Klimapolitikk

Verdsgkonomi

Arbeid

Tol, R. J. (2009). The economic effects of climate change. JEL 23 (2), 29-51.
Heal, G. (2017). The economics of the climate. Journal of Economic Literature 55 (2), 1046-1033.

Mohn, Klaus (2017). The gravity of status quo: A review of IEA’s World Energy Outlook. Economics of Energy and Environmental Policy (forthcoming).

Skattlegging av eksterne ulemper

Lagare pris til oljeselskapa, hagare pris til deg og meg

» Kostnad for samfunnet
overstig privat kostnad
» Eksternalitet kan forsvare
offentlege inngrep
+ Skatt eller avgift knytt
til CO,-utslepp
= |dgare pris til oljeselskapa
= Hggare pris til forbrukarane

Verknaden av skatt pd utslepp

p.c

Ein enkel marknadsmodell

MSC

MPC

Pigou-skatt
(COz-avgift)
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Klimapolitikk retta mot etterspurnad

Det som trengst er ei kraftig auke i kostnaden ved utslepp

CO,-prisar i EU i IEA sine scenario
USD/tonn (2016-prisar)

CO,-utslepp i verda mot 2040...

... 0g verknad pa oljepris
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Current Policies New Policies Scenario
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International Energy Agency. 2018. Worid Energy Outiook 2018. IEA. Paris.

Nordhaus, Willam, and Andrew Moffat (2017). A Survey of Global Impacts of Climate Change: Replication, Survey Methods, and a Statistical Analysis. NBER Working Paper 23646,
Nordhaus, Willam (2014). Estimates of the social cost of carbon: Concepts and resuits from the DICE-2013R Model and alternative approaches. JAERE L (1/2), 273-312.
Pindyck, Robert S. (2013). Climate change policy: What do the models tell us? Journal of Economic Literature 51 (3), 860-872

Det grgne paradokset

Karbonlekkasije i — og over tid

Det grgne paradokset

Ein Hotelling-modell

2020 2030 2060

Sinn, Hans Werner (2012). The Green Paradox: MIT Press. Boston MA. USA,

Harstad, Bard (2012). Buy coall A case for supply-side environmental policy. Journal of Political Economy
Fzehn, Taran, Hagem, Cathrine, Lindholt, Lars, Maeland, Stdle and Knut E. Rosendahl (2017). Climate policies
Jensen, S., K. Mohlin, K. Pittel og T. Sterer (2015). An introduction to the green paradox: The unintended co

« Utilsikta respons pa klimapolitikk
+ Auke i oljeproduksjonen

= Ldgare prisar

* Hggare etterspurnad
» Modererande faktorar

= Forventningar

= Marknadsstruktur

= Teknologi

= Regulering

77-
fossil fuel producing country: Demand vs supply-side policies. 7he Energy Journal 38 (1), 77-102.
uences of climate policies. Review of Environmental Economics and Policies 9 (2), 246-265.
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Meir snakk om klima og CO,

Indikatorar for klimarisiko: Tekstanalyse

Ord-teljing i drsrapportar for 2017 Gjennomshnittleg frekvens for ‘climate’
80 -
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Tilpassing av drift og forretningsmodell

Respons pa kort sikt

« Klimarisiko er langsiktig,
med verknadar her og no
« Selskapa ser framover,
og tilpassar seg umiddelbart
* Press mot I&gare CO2-
intensitet — og kostnadar
= Energieffektivisering
= Elektrifisering
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Tilpassing av investeringar

Auka uvisse, lagare prosjektverdiar, meir atterhald

Eigenkapitalkostnad for oljeselskap
Marknadsdata fr&§ USA 2003-2017 (prosent)

m Eigenkapitalkostnad for oljeselskap Léga re inveSteringar

[ Langsiktig statsobligasjonsrente Meir kOFtSlktlg 5tferd
II Meir vekt pd fleksibilitet

To verknadar for gass
= Gunstig CO,-intensitet
= Langsiktige kostbare prosjekt

il

2003 2005 2007 2009 2011 2013 2015 2017

Tilpassing av strategi og styring

Tiltak med verknad pa lenger sikt

Selskap med energiframskrivingar
Aukande engasjement i ordskiftet om energy og klima

« Paverknad av rammevilkdr i .

« Breiare diversifisering < ;": e
= Horisontal integrasjon . , 'I P
= Vertikal integrasjon latoi =

+ Utvikling og kjgp ) e
av ny verksemd @ {::} Eni Tovau
« Styring og eigar-oppfalgjing e

Exon &
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Tilpassing av strategi og styring

Tiltak med verknad pa lenger sikt

Bloomberg

Markets

Can Oil Reinvent Itself? Shell's Power
Push Divides Investors

+ Paverknad av rammevilkar
+ Breiare diversifisering it — =]

= Horisontal integrasjon a

= Vertikal integrasjon Gompany New Energy Capex New Encray

R . R in2020  Capex/Total Capex

+ Utvikling og kjgp 15 sin
av ny verksemd = o

« Styring og eigar-oppfglgjing = =
Eni SpA EUR300 million 4%

Equinor ASA $760 million 6%

Source: JPMorgan Chase & Co. data
from Sept. 2018

Status for Stavanger-regionen 2019

Det einaste som er sikkert er at at oljeepoken er forbigaande

Len og utdanningsnivad

Norske kommunar

* Hgge Igner og kostnader .
» Einsretta naeringsstruktur " . .
« Stagnasjon i oljeverksemda 5> oS @ Stavanger
* Motstand mot omstilling g . e
« Etterslep i infrastruktur 2“5" Do Teonerom
* Regional rivalisering g o0
350 <
300 0 020 . - . _
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Retrett for den ressursbaserte veksten

Ve

ksten kan ikkje halde fram
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Ka da — ittepd?

Ka

n veksten vare ved nar ressursbhoomen peikar ned?

Abramson, Scott F. og Elena Esposito (2018). The resource curse in the long run.

Working Paper. January 2018.

Glaeser, E., Kerr, S. P. og K. Kerr (2015). Entrepreneurship and urban %rowth: An empirical
assessment with historical mines. Review of Economics and Statistics 97, 498-520.
Haggerty, J., Gude, P., Delorey, M. og_R. Rasker (20148). Lon?-term effects of income
i%esqahzatlon in oil & gas extraction The US West 1980—-2011. Energy Economics 45, 186—
Jacobsen, Grant D. og Dominic P. Parker (2014). The economic aftermath of resource
?88??1:15\8”%“% from boomtowns in the American West. The Economic Journal 126 (593),

James, A. og D. Aadland (2011E). The curse of natural resources: An empirical investigation
of US counties. Resource and Energy Economics 33, 440—453.

. Igr?p\(jakis, Elissaios og Reyer Gerlagh (2009). Resource abundance and economic growth in
e

nited States. European Economic Review 51 (4), 1011-1039.
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Ka da — ittepd?

Kan veksten vare ved nar ressursboomen peikar ned?

Wl -

ENTRIPRENTL TSP 450 (RRAN AT AN S

e g . s o e e

Universitetet
1) i Stavanger

B Economist

Crude awakening

The truth about Big 0il and climate change

11/26/2019 LS ofStovanger
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Takk for at de hayrte pa

Financial outcomes

Outline of an empirical research framework

Financial/performance
indicators

« Investment
= By activity

« Financial results

= Earnings
= Returns
 Valuation

= Shareholder

returns
= Multiples

IR

y=f(R;x)

Control
variables

Damodaran, Aswath (2012). Investment Valuation. Tools and techniques for determining the value of any asset. Wiley
Mohn, Klaus (2008). Investment behaviour in the oil and gas industry: Essays in empirical petroleum economics. PhD Thesis 51, University of Stavanger.

Climate policy risk
indicators

Product mix

= Within fossil fuels

= Qut of fossil fuels
GHG emissions

= CO, intensity

= Energy efficiency
Governance

= Strategy shift

= CEO incentives

26.11.2019
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Financial outcomes: Investment

Example: Tobin’s q with heterogeneous capital expenditure

e LHS: Investment rates
by activity (maturity)

= Qil, natural gas,
renewables

1
(exploration, development, = = a+fq,+yx,+n,+¢+u,+e,

acquisitions)
* RHS: market value
to replacement value (g)
= Control variables (x)
= Dummies and residual

ijt

Kriiger, P., Landier, A. og D. Thesmar (2015). The WACC fallacy: The real effects of using a unique discount rate. Journal ofFlnance 70 (3), 1253-1285.
Mohn, K. and B. Misund (2009). and in the ail and gas industry. Energy Economics 31 (2), 2

Mohn, K. and B. Misund (2011). Shifting sentiments in oil and gas investments: an application to the il industry. Applied F/nanc/a/ EconumrcsZ1 (7). 469-479.
Peters, Ryan H. and Lucian A. Taylor (2017). Intangible capital and the investment-q relation. Journal of Financial Economics 123, 251-272.

Financial outcomes: Valuation

Assessment of valuation relevance and impact

+ LHS: Valuation multiples (1)

= Ratio of value indicator
to value driver

(P/E; P/BV; EV/Sales; EV/DACF)
- RHS: Climate risk indicators (R) Vi =@+ BR, +y.x, +n,+v, +¢,
= Product and activity mix
= CO, emissions (intensity)
= Energy efficiency
= Renewables

Clarkson, P. M., S. Jones, and J. Ratnatunga (2012). The valuation relevance of environmental performance: Evidence from the academic literature. In Contemporary Issues
in sustainability accounting assurance, and reporting. Emerald Publishing: UK.

Griffin, P. A., D. H. Lont, and Y. Sun (2017). The relevance to investors of gas emission Research

Osmundsen, P., Asche, F. Misund. B., K. Mohn. 2006. Valuation of international oil companies. The Energy Journa/ 27 (3): 49-64.

26.11.2019
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Financial outcomes: Returns

The price of climate risk: Fama/French multifactor model of returns

« LHS: Stock market returns
= Change in share price...
= ... plus dividends r,=a+ zlﬂljrﬂ +yx,+n+o +¢&,
J

* RHS: Risk factors
= Market risk
= Company size .
= Growth factor Vi =T =Vt > J =2,...,J
= Climate risk ...

f

o .
P =0 —H j=1

Boyer, M.M. and D. Filion, 2007. Common and fundamental factors in stock returns of Canadian oil and gas companies. Energy Economics 29 (2), 428-453.
Fama, E.F. and K.R. French. 1996. Multifactor explanations of asset pricing anomalies. Journal of Finance 51(1), 55-84.

Misund, B., Mohn, K. and M. Sikveland. 2017. on risk in oil and gas returns. Journal of Energy Markets (in press).

Ramos, S. B. and H. Veiga. 2011. Risk factors in oil and gas industry returns: International evidence. Energy Economics 33, 525-542.

Talbot, E., Artiach, T. and R. Faff. 2013. What drives the commodity beta of oil industry stocks? Energy Economics 37, 1-15
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