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Past & modern paradigm of international energy development:
three classics (according to A.Konoplyanik)

Marion King 
Hubbert

Harold 
Hotelling

Jean-Mari 
Chevalier
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World Energy: The Change of Paradigm?

Past/current: άǇŜŀƪ ǎǳǇǇƭȅέ? From Current to Future: άǇŜŀƪ ŘŜƳŀƴŘέ?

Demand

DemandSupply

Supply

Supply Demand

- Hubbert peak (curve)
- Hotellingrent (theorem)
- Chevalier turning point

- Economic growth
(industrial-type)
- Population growth

Future energy resourcesmore costly & limited (depletion 
rent) => low-cost win more rent, high-cost delayed 

Supply Demand

- Technological progress, 
incl. US shale revolution =>
=>Hotellinganti-theorem

- Four stepsin departure from oil
- Energy efficiency (delinking E&E,post-
industrial-type)
- COP-21 (upper limit/emissions)

Future energy supplyless costly & plentiful (partly not in demand?) => 
competition among suppliers increases => low-cost win, high-cost cut-off



Current Paradigm of International Energy Development 

ÅPossible, though in a rather distant future (at least post 2 global invest 
cycles), if any at all, supply side limitations due to dominant non-
renewable character of energy resource base  =>
ÅάHubbertΩǎŎǳǊǾŜέ όмфпфύ ҐҔ ōŜƭƭ-type production curve for non-renewable 
ǊŜǎƻǳǊŎŜ ŜȄǘǊŀŎǘƛƻƴ ҐҔ άǇŜŀƪ ƻƛƭέ ǘƘŜƻǊȅΣ 
ÅάHotellingǊǳƭŜέ όмфомύ ҐҔ the future value of fossil fuel in-situ increases by the 

value of the current interest rate within the time-frame,
ÅBUT: both theories:
Ådid not consider possible demand-side limitations (f.i. due to environmental 
ŎƻƴǎƛŘŜǊŀǘƛƻƴǎύΣ ҐҔ CƛǊǎǘ όŀƭŀǊƳƛǎǘύ ǊŜǇƻǊǘ ǘƻ ǘƘŜ ά/ƭǳō ƻŦ wƻƳŜέ όмфтнύ ҐҔ 
respond of Sh. A.Z.Yamaniά{ǘƻƴŜ ŀƎŜ ŎŀƳŜ ǘƻ ŀƴ ŜƴŘ ƴƻǘ ōŜŎŀǳǎŜ ŜƴŘ ƻŦ 
ǎǘƻƴŜǎΧέ
Åworks for increasing future cost & value of in-situ non-renewable energy 

resource within time-frame, at least during post-έChevalierΩǎ breaking Ǉƻƛƴǘέ 
period (since early 1970-ies)
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Marion King Hubbert(1903-1989) and his curve

ˮͫͭͦ;͙ͤ͟Υ https://en.wikipedia.org/wiki/M._King_Hubbert
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Authorôs economic interpretation of Hubbertôs curves 

Deep horizons,  deep offshore, 

Arctic, heavy oil, shale oil, tar 

sands, GTL, CTL, XTL, é

Deep horizons,  deep offshore, Arctic,

shale gas, CBM, CSM, CMM,   

biogas, gas hydrates, etc.... 

Primary source (basic figure (*)): A.Konoplyanik. Energy 

Security and the Development of International Energy Markets 

(pp. 47-84), p.49. ïin: Energy security: Managing Risk in a 

Dynamic Legal and Regulatory Environment./Ed. by B.Barton, 

C.Redgwell, A.Ronne, D.N.Zillman. ïInternational Bar 

Association / Oxford University Press, 2004, 490p. 

Peak of ñHubbertôs 

curveò is at least two 

investment cycles away

The mankind will not reach Hubbertôs peaks in oil & gas at least within TWO INVESTMENT CYCLES (1stinvest cycle = todayôs 

commercial technologies which shall  pay back full CAPEX in their RD&D& commercial utilization before they will be substituted by 

new technologies of the new invest cycle  which today stays at RD&D stage and thus predetermines this 2nd invest cycle)

(*) later reproduced in ñPutting a Price on Energyéò 

(ECS, 2007, p.53), where this particular basic picture is 

taken from 

Legend:CBM = coalbedmethane (from unminedrock), 

CSM = coalseammethane (from active coal mines), 

CMM = coalmine methane (from abandoned coal 

mines), GTL = gas-to-liquids, CTL = coal-to-liquids, 

XTL = biomass to liquids  



Harold Hotelling(1895-1973) and his economic rule regarding natural resource rent 

Hotelling, Harold (April 1931). "The 
economics of exhaustible resources" 
Journal of Political Economy. The 
University of Chicago Press via 
JSTOR. 39 (2): 137ς175.

Source (basic graph): NehaKhanna, On the economics of non-renewable resources. ςin: 
Economics Interactions With Other Disciplines 
(http://www.eolss.net/ebooks/Sample%20Chapters/C13/E6-29-03-01.pdf) 

Ricardian 
rent

Hotelling
rent 

?
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Pricing of Non - Renewable Energy Resources: Ricardian vs. Hotelling Rents

(Production capacity limit)

Hotelling rent

Ricardian rent

Volume 

Price 

Demand curve

Supply curve

(cost of supply)

Ricardian rent + Hotelling rent = Resource rent

Energy efficiency

Economic growth

E&P (depletion policy)

T
e

c
h

n
o

lo
g

y
 

Under influence of consumers 

Under influence of producers 

Cost-oriented price

Replacement value-oriented 

price

PC1PC2

Source: A.Konoplyanik. The EU, Russia & Central Asia: new pricing mechanisms within FSU & prospects for 
alternative gas supplies to the EU // Lecture at the Center for Energy, Petroleum & Mineral Law & Policy 

(CEPMLP), University of Dundee, Dundee, Scotland, UK, October 14, 2009 



Corridor of cut - off (affordable) prices for producer & consumer (simplified) 

NBRV price = 

upper investment 

price (upper long-

term limit)

Spot/futures 

price = 

current short-

term price

Cost-plus price = 

lower investment 

price = (lower 

long-term limit)

t

U
S

D
/b

b
l,
 U

S
D

/M
M

B
T

U

Maximum affordable price for consumer (lowest 

among available alternative options in end-use)

Minimum affordable price for producer (the 

price of self-financing up to delivery point)



Upper price is more flexible 
than lower price=> demand for 

indexation

Corridor of cut - off (affordable) prices for producer & 
consumer (detailed) 

tǊƛŎŜ άbŜǘ-back 
ǊŜǇƭŀŎŜƳŜƴǘ ǾŀƭǳŜέ
(upper investment 
price= upper long-

term price limit)

Spot / futures 
prices

(current trade 
price)

Cost-plus price
(lower investment 
price = lower long-
term price limit)

t

Maximum affordable price for 

consumer

Minimum affordable price for 

producer

CAPEX+OPEX

OPEX
Investment period

+ pay-back period

Rest of long-

term contract 

duration

Ricardian + Hotelling
rents

Ricardian 
rent
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Mechanism of defining replacement fuel and upper investment 
price within under - and oversupply expectations 

9ȄǇŜŎǘŀǘƛƻƴ ƻŦ άǇŜŀƪ supplyέ
ÅDemand for energy resource 

ABOVEits supply=>

ÅUnder-supplyof given energy 
resource=>

ÅReplacement value (upper 
investment price)ςin competition 
BETWEENdifferent energy 
resources (with suppliers of 
different energies) 

ÅIndexationζgiven energy resource 
vs OTHERŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜέ(RFO 
vs coal; gas vs crude oil/petroleum 
products)

9ȄǇŜŎǘŀǘƛƻƴ ƻŦ άǇŜŀƪ demandέ

ÅDemand for energy resource 
BELOWits supply=>

ÅOver-supplyof given energy 
resource =>

ÅReplacement value (upper 
investment price) - in competition 
WITHINsupplies of given energy 
resource (between suppliers of 
given energy resource)

ÅLƴŘŜȄŀǘƛƻƴ άƎƛǾŜƴ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜ 
vs same energy resource FROM 
ANOTHER ǎǳǇǇƭƛŜǊέ όƎŀǎ Ǿǎ Ǝŀǎύ
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Resources vs Reserves: geology, technology, economics, politics

(1) Geology

(geological resources)

(2) Technology

(technically recoverable 

resources)

(3) Economics

(proved recoverable 

reserves)

(4) Politics

(reserves, access to 

which is permitted / 

open by host state) 

Volume

t

(1)

(2)

(3)

(4)

(ɸ) (B)



ȪɔɇɡɈɆɤɟɆɥ ɕɖɔɒɡɞɑɋɓɓɔɗɘɢ: ɘɖɆɓɗɚɔɖɒɆɜɎɥ 
çɖɋɗəɖɗɔɈè Ɉ çɍɆɕɆɗɡè (Ɋɑɥ ɝɋɉɔ ɓɋɔɇɛɔɊɎɒɔ 

ɗɓɎɌɆɘɢ ɎɍɊɋɖɌɐɎ)

ʀʥʚʝʩʪʠʮʠʠ

ʅʊʇʈʝʚʦʣʶʮʠʦʥʥʳʡ 

ʕʚʦʣʶʮʠʦʥʥʳʡ 



Two types of technological advance (STP)

Revolutionary advance 

(technological breakthroughs)

Multiplier effect
Fertilizer 

effect

Brand new 

innovations

Evolutionary advance (improvements 

of existing technologies)

Economy of 

scale effect 

Learning 

curve effect

1 + 2 => Multiple domino effects

Role of state 
(RD&D financing)

Role of state 
(commercialization)  

Based on: A.Konopyanik. 

The US Shale Gas 

Revolution And Its 

Economic Impacts In The 

Non-US Setting: A Russian 

Perspective (pp. 65-106). ï

in: ñHandbook of Shale Gas 

Law and Policyò/ed. by 

Tina Hunter, Intersentia, 

2016, 412 pp. 
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ά[ŜŀǊƴƛƴƎ ŎǳǊǾŜǎέΥ ŜǾƻƭǳǘƛƻƴŀǊȅ ϧ ǊŜǾƻƭǳǘƛƻƴŀǊȅ {¢t

ɼ
ʦ
ʣ
ʣ
.
/
ʪ
.
ʫ
.
ʪ
.

ɻʣʫʙʠʥʘ ʤʦʨʷ ʥʘʜ ʟʘʣʝʞʴʶ, ʤ

ʊʝʭʥʦʣʦʛʠʠ ʤʦʨʩʢʦʡ ʜʦʙʳʯʠ:

ɺ-1: ʵʩʪʘʢʘʜʳ (ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʙʝʨʝʛʘ)

ɺ-2: ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʩʪʨʦʚʘ 

ɺ-3: ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʣʘʪʬʦʨʤʳ (ʩʚʘʡʥʳʝ,  

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ)

ɺ-4: ʧʦʣʫʧʦʛʨʫʞʥʳʝ ʧʣʘʪʬʦʨʤʳ ʥʘ ʥʘʪʷʞʥʳʭ ʪʨʦʩʘʭ

ɺ-5: ʧʦʣʫʧʦʛʨʫʞʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʩʫʜʘ ʩ ʩʠʩʪʝʤʘʤʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ

ɺ-6: ʧʣʘʚʫʯʠʝ ʟʘʚʦʜʳ ʉʇɻ

ɺ-7: ʙʝʩʧʣʘʪʬʦʨʤʝʥʥʘʷʤʦʨʩʢʘʷ ʜʦʙʳʯʘ (ʧʦʜʚʦʜʥʦʝ 

ʟʘʢʘʥʯʠʚʘʥʠʝʩʢʚʘʞʠʥ) 

ɺ-8: ???

ɸ

ɺ

ɺ-1

ɺ-2

ɺ-3

ɺ-4

ɺ-8

ɸ: ʵʚʦʣʶʮʠʦʥʥʳʡ ʅʊʇ (çʢʨʠʚʳʝ ʦʙʫʯʝʥʠʷè / learning curves)

B: ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʅʊʇ

ɺ-8

ɺ-5

ɺ-3
ɺ-1

ɼ
ʦ
ʣ
ʣ
.
/
ʪ
.
ʫ
.
ʪ
.

t(ʙʝʟ ʫʯʝʪʘ ʚʨʝʤʝʥʥʦʛʦ ʣʘʛʘ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ) 

ɺ-5

ɺ-6

ɺ-6

ɺ-7

ɺ-7

ɺ-4
ɺ-2



STP: ñLearning curvesò & the role of State

USD/boe
ɸ

ɺ

ɺ-1

ɺ-2

ɺ-3

ɺ-4

ɺ-6

t

C

D

C: State financing of RD&D + economic 

stimuli for commercialization of innovations 

ɸ: evolutionary technological progress (learning curves)

B: revolutionary technological progress (technological 

breakthroughs) 

ɺ-5

D: investment stimuli to increase 

competitiveness of investment projects 

(from direct tax effects => to direct + 

indirect + multiplier effects as criteria for 

state effect)

e.g. EU RES 

development (state 

subsidies non-

dependent WTO rules)

e.g. US State long-

term fundamental 

RD&D funding, 

incl.in shale, since 

1977 ñEnergy 

Independenceò 

Programme
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Shorter duration of invest 

cycle (money turnover) + 

cost diminishment  (shorter 

CAPEX pay-back period)
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J.M.Chevalier about turning point of the trends

ÅñIn the fundament of our analysis we laid out the central 

hypothesis that in 1970-1971 the earlier trend of 

diminishing marginal production costs in petroleum 

industry has changed to their growth, at least in 

exploration of new fields and oil production. éit is too 

early to prove this theory through the quantitative 

analysis. In the given research we have tried to provide 

its general assessment only.ò (1972)

(ɾ.-ʄ.ʐʝʚʘʣʴʝ, ʅʝʬʪʷʥʦʡ ʂʨʠʟʠʩ. ïʄ.. ʄʳʩʣʴ, 1975, ʩ.196)
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Jean-Mari Chevalier and his ñPetroleum crisisò

Jean-Marie Chevalier. Le nouvel 

enjeu petrolier, Paris, 1973

ɾ.-ʄ. ʐʝʚʘʣʴʝ, ʅʝʬʪʷʥʦʡ 

ʂʨʠʟʠʩ. ïʄ.. ʄʳʩʣʴ, 1975



ȨɡɖɔɈɓɋɓɓɆɥ ɊɎɓɆɒɎɐɆ ɎɍɊɋɖɌɋɐ ɊɔɇɡɝɎ əɉɑɋɈɔɊɔɖɔɊɔɈ Ɉ ɒɎɖɔɈɔɏ 
ɓɋɚɘɋɉɆɍɔɈɔɏ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ Ɉ ɕɋɖɎɔɊ ɗɒɋɓɡ ɘɋɓɊɋɓɜɎɏɈɔ Ɉɘɔɖɔɏ 

ɕɔɑɔɈɎɓɋ ȻȻ Ɉ. (ɐɔɑɎɝɋɗɘɈɋɓɓɆɥ ɔɜɋɓɐɆ/ɕɖɔɈɋɖɐɆ ɜɋɓɘɖɆɑɢɓɔɏ ɉɎɕɔɘɋɍɡ 
Ȭ.-Ȳ.ȾɋɈɆɑɢɋ)

ʀʩʪʦʯʥʠʢ: 

ʖ.ʂʫʨʝʥʢʦʚ, 

ɸ.ʂʦʥʦʧʣʷʥʠʢ. 

ɼʠʥʘʤʠʢʘ ʠʟʜʝʨʞʝʢ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʮʝʥ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚ 

ʤʠʨʦʚʦʡ ʥʝʬʪʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. -

"ʄʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʦʪʥʦʰʝʥʠʷ", 1985, 

ˉ 2, ʩ. 59-73 

çʇʝʨʝʣʦʤ 

ʐʝʚʘʣʴʝè



Impact of revolutionary and evolutionary STP on changing 
exploration and production (E&P) costs for conventional 

hydrocarbons in the period of growing marginal costs ( after
óChevalierôs breaking pointô,late 1960 - ie s/ early 1970 - ie s)

1
222

11

1

2

Evolutionary STPslows down the growth of marginal E&P costs thus 
neutralising/diminishing ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ ŦƻǊŎŜǎΩ ŦŀŎǘƻǊ

Revolutionary STPovercomes(overweighs) ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ ŦƻǊŎŜǎΩ 
factor which leads to a (temporary) reduction of marginal and average E&P costs

Ψ/ƘŜǾŀƭƛŜǊΩǎ ōǊŜŀƪƛƴƎ ǇƻƛƴǘΩ: 
late 1960-ies /early1970-ies 

(J.M.Chevalier, 1972)
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Conventional vs. unconventional energies & cost - plus vs. NBRV pricing 

Cost-plus unconvent. HC
(prior to revolutionary STP)

Revolutionary STP diminishes costs

NBRV convent.HC (+/-) 

Cost-plus convent. HC-2 (after  
revolutionary STP) = former 
unconvent. HC

Cost-plus convent. HC-1

Cost-plus convent. HC-1
(after evolutionary STP)

Cost-plus convent. HC-2 (after 
evolutionary STP) = former 
unconvent. HC

Worsening of 
natural 
conditions 
(post 1970-71)

Evolutionary STP 
(nutrition effect+ 
learning curve effect)

Revolutionary STP 
which transfers 
unconventional 
energies into 
conventional ones

Evolutionary STP slows down cost 

increase post 1970-71 (Chevalier)

USD/bbl
USD/bbl



Oil & Gas: No limitations from resource base (greetings from Yamani)

ʀʩʪʦʯʥʠʢ: 

http://www.bp.com/content/dam/bp/en/corporat

e/pdf/bp-technology-outlook.pdf

85%

4.5%

10.5%

100%

PRR = 1.7 TBOE = 3.8%

Annual world oil 

production: 90 mln b/d



ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʮʝʥʢʘʤʠ BP, 

ʤʠʨʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠ ʠʟʚʣʝʢʘʝʤʳʝ 

ʨʝʩʫʨʩʳ ʥʝʬʪʠ ʧʨʝʚʳʰʘʶʪ ʧʨʦʛʥʦʟʥʳʝ 

ʦʙʲʝʤʳ ʥʘʢʦʧʣʝʥʥʦʛʦ ʩʧʨʦʩʘ ʟʘ ʧʝʨʠʦʜ 

2015-2035 ʛʛ. ʚ 3.7 ʨʘʟ ʠ ʟʘ ʧʝʨʠʦʜ 

2015-2050 ʛʛ. ïʚ 2 ʨʘʟʘ; ʜʦʢʘʟʘʥʥʳʝ 

ʠʟʚʣʝʢʘʝʤʳʝ ʟʘʧʘʩʳ ïʚ 2.4 ʠ 1.3 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  

ˮͫͭͦ;͙ͤ͟ ͍͎͋͊ͦͦͦ͘ ͎ͪ͊ͺ͙͊͟Υ 
Spencer Dale, 
Group chief economist. BP 
Energy Outlook, 2017 edition 
(http:// imemo.ru/files/File/ru/
conf/2017/07022017/070220
17-PRZ-EO17-Presentation-
Spencer%20short.pdf) 

͔́ͯ͟΅͙͔ 
͒ͦ͊͊ͤ͘͟Φ 
͙͍͔͘͟͡Φ 
͊ͨ͊ͫ͘·



ʀʩʪʦʯʥʠʢ: 

http://www.bp.com/content/d

am/bp/en/corporate/pdf/bp-

technology-outlook.pdf

Volumes 
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First top - 10 states with highest technically recoverable shale 
gas resources (acc. to EIA DOE)

Source: http://www.technologyreview.com/news/539366/where-is-the-global-shale-gas-revolution/



Conventional gas reserves vs shale gas resources

China, Argentina, Mexico, South Africa, Canada, Australia, etc. => 

New players at the world gas map? When & at what cost?
Based on: ñFinancial Timesò shale gas series, 22-25 April 2012

Technically 

recoverable 

shale gas 

resources, 

top 15 

countries,

Trillion cu ft

Just to 

compare the  

order of the 

figuresé



ñVolume of shale gas resources, potentially, is sufficient to radically change 
gas market. If you can extract theméò( Financial Times)

Source: 

ñFinancial 

Timesò, 

09.12.2011, 

with reference 

to EIA, CIA 

World Factbook

Russia China Iran

USA

Argentina

Mexico

Qatar

USA, Argentina, Mexico, 
South Africa, Australia, 

Canada & Libya: shale gas 
resourcesin each of them 

potentially exceeds gas 
reservesof the fourth 

largest natural gas producer 
ςSaudi Arabia

Proved recoverable 

reserves

Technically recoverable 

resources

Saudi Arabia Algeria



мфтт ¦{ ά9ƴŜǊƎȅ 
LƴŘŜǇŜƴŘŜƴŎŜέ 
Programme=>

1977-2007 = 30 Y

Role of US state financing in stimulating ñUS shale gas revolutionò 
( based on MIT study) 

30 Y

Resulting
effect

Investment 
stimuli (state 
concessions)

Evolutionary advances 
(learning curves)

(industry spending)

Revolutionary 
advances (state 

spending)

{ƻǳǊŎŜ ƻŦ ǘƘŜ ōŀǎƛŎ CƛƎǳǊŜΥ CƛƎǳǊŜ уΦм ά/.aRD&D Spending & Supporting Policy 
aŜŎƘŀƴƛǎƳǎέfrom The Future of Natural Gas. An Interdisciplinary MIT Study, 
2011, p.163; Figure adapted by this author



EU shale gas: where overestimated expectations came from é(*)

ʀʩʪʦʯʥʠʢ: http://www.bloomberg.com/news/articles/2014-05-19/europe-has-28-year-shale-gas-rebuff-to-russia-

chart-of-the-day

(*) it should be noted that US DOE EIA has been publishing estimates of ñtechnically recoverable 

shale gas resourcesò, but not its ñreservesò estimates, as mentioned by the authors of the cited article, 

since ñreservesò presents only a portion of a broader ñresourceò category (see Box 1)



Shale & traditional oil: key differences of investment cycles

Parameters Shale Traditional

Fixed costs (CAPEX) to total costs Low High

Variable costs (OPEX) to total 

costs

High Low

Economic life-cycle, years Short (2-3) Long (10-15+)

Time lag between FID & 1st oil Short (weeks) Long (years)

Responsiveness to oil price fluctu-

ations(short-term price elasticity) 

High Low 

Type of rent extracted  Technological rent Natural resource rent

(economy of scale)

Daily production/well decline High Low 

How this type of investment cycle 

influence on price volatility

Soften / ñshock absorberò (*)(quick

invest effect)

Intensify(delayed 

invest effect)

Key producers & their financial 

characteristics

Small & medium independents/not robust 

enough (lackof cash to finance from cash 

flow, fully dependent of debtfinancing)

Majors/robust (enough 

cash to finance from 

cash flow)

Financing (project finance is é)Conveyer/standardized (each project deal 

is typical), easy going

Art (each projectdeal is 

unique), sophisticated

A.Konoplyanik, CEPMLP seminar, Dundee, 12-13.02.2018 

Developed by this author ,based , inter alia, on:  S.Dale(BP Group chief economist). The New Economics of Oil. Society 

of Business Economists Annual Conference, London, 13 October 2015, p.7;  (*) term of S.Dale 33



Source: V.Drebentsov. Oil Market Update, October 2015. IMEMO Workshop. ïPresentation at the  seminar ñLow world oil 

prices and its consequences  for macro-economy and oil sector of Russiaò within Forum IMEMO-BP  ñOil & Gas 

Dialogueò, Moscow, IMEMO RAS, 21.10.2015, slide  7 

(http://imemo.ru/files/File/ru/conf/2015/21102015/21102015_PRZ_DRE.pdf)



A.Konoplyanik, CEPMLP seminar, Dundee, 12-13.02.2018 

Source: V.Drebentsov. Oil Market Update, October 2015. IMEMO Workshop. ïPresentation at the  seminar ñLow world oil prices and its consequences  for 

macro-economy and oil sector of Russiaò within Forum IMEMO-BP  ñOil & Gas Dialogueò, Moscow, IMEMO RAS, 21.10.2015, slide 8 

(http://imemo.ru/files/File/ru/conf/2015/21102015/21102015_PRZ_DRE.pdf)
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Source: BielenisVillanueva-Triana(Shale Analyst, RystadEnergy). Impact of North American Shale Development. 

Presentation ïExtract. ñUnconventional Oil & EOR Russia Conferenceò, December 3, 2014, Moscow, slide 11.


