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PARTIE 2:
OFFRE - DEMANDE - PRIX
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PLAN DE LA PARTIE 2
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2-1 QUELQUES RAPPELS
ECONOMIQUES DE BASE




THE FUNDAMENTALS OF THE OIL PRICE FORMATION
DEMAND & SUPPLY
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THE FUNDAMENTALS OF THE OIL PRICE FORMATION
POSITIONS OF OIL PRODUCERS & OIL CONSUMERS

Producers/Exporters: Koweit, UAE, Qatar,

\ E_conor_nic Growt_h Saudi Arabia (Group 2)
Financing of National Budgets

~

Producers/Exporters: Venezuela,
Algeria, Nigeria, Iran, Lybia, Russia
(Group 1)

50 100

> Qil Price ($/b)

onsuming Countries
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THE FUNDAMENTALS OF THE OIL PRICE FORMATION
COMPETITIVITY OF RENEWABLES

~

*  Competitivity of Renewables
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Price of CO2
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2-2 OFFRE, DEMANDE ET PRIX DU
PETROLE




CATEGORIES DE RESERVES SELON LEURS PROBABILITES
D'EXISTENCE
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OIL RESSOURCES (Gt) — VISION 01/01/2014

New discoveries and unconventional developments

Conventional Non Conventional
Resources Resources
Extra Heavy Qil
Cumulative Well known Tar Sands Qil Shales
Production Resources(1) Tight Oil
160 150 Resources
= Resources: (Risked)
Ly 32 (3) .
E Enhanced 70 40
E Recovery (2)
= -
02
- [—-—
id © 3 Maxi
g In place: Potential:
350 > B00
100

(1) Natural Depletion + Improved Qil Recovery (IOR)
(2) IOR optimization + Enhanced Oil Recovery (EOR), 25 Gt are included in Non Conventional
(3) Actual Average Ratio (4) Possible Average Ratio (around 2020)

Source: Total

PARIS DIDEROT, 20 Janvier 2015 10 . lpa 000000000 000060
total prof Total Professeurs Associés



WORLD RESOURCES (Gtoe) - VISION 01/01/2014

(Gtoe) Possible -

(1) Quantities which can be recovered for less than 80 $/kgU

(2) Quantities which can be recovered for less than 130 $/kgU

(3) Present technology (Pressurised Water Reactor) . 1tU # 10 000 toe
(4) 1 tce = 0,65 toe (5) R/P : Proven Reserves/Production ratio g/p (5) = 120
(6) Non Conventional: Extra HO+Bitum.+Tight Oil+0il shales (risked)

(7) Non Conventional: Shale & tight gas+CBM d;:liizd
Oil Conventional Resources # 240 GT #1700 Gb
A In place b
Discover Yet to R/P (5) =100
discover (< 130 $/kgU)
Well 180
defined 40 60 [2}
o ﬂ
Liquids Hydrocarbons non Convent.  Natural Gas Non Convent. Hard Coal Uranium (3)
Conventional Qil (6) Conventional

Gas (7) & Brown Coal (4)
Source: Total, WCA, CEA. R/P varies vs sources
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THE KEY PARADOXES OF THE OIL INDUSTRY

¢ At 100 $/b crude oil, the 100 $/b Pump price
upstream worldwide average ~1.5 €|
technical costs represent
15% , while 10% are for the
producing companies and
around 75% for the Government
producing countries « Government m:;ﬁ':n'ing
government take ». . r::jec;ng cotintries

countries

¢ These 100 $/b « crude oil
cost » represent an average
30% of the pumps prices in
the E.U. The other 70% Mk
consist of 60% for the 3
consuming countries « Producing
government take », and 10% companies 30 %

for downstream costs

(refining and marketing). e AT
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CHART OF CRUDE OIL PRICES SINCE 1861
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OIL PRICES: A VERY HIGH VOLATILITY & IMPACT OF POLITICAL AND
ECONOMICAL EVENTS

$2000/PPl  Brent price
Mbbl/d  World oil demand

140
Brent price:
144 $/b on 03/07/2008 _—7
120 2nd oil shock
Iranian revolution
Iran/lrak war
100 \s Struggle for market
share within the OPEC
80 countries E
vels of spare
60 A _ production capacity
y ' Invasion of Koweit
e 1 il shock
st oil shoc :
< Yom Kippur war Er:::’ ﬁ::%?;m on
20 Otrembargo 31/12/2008
11th septémber 2001
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STRONG VOLATILITY OF OIL PRICES

Brent price

$,011/bbl
140
2nd shock with the Iranian
120 revolution and the Iran-lrag war
100
80 Struggle for market

60 | 1st oil shock

20

u |
1970 1975 1980

share within the
OPEC countries

Invasion of
Kuwait

1885 1980 1995

Dated Brent at 144,2 Arabian

%/bbl on 3/7/2008 | sp"ng

Low levels of
spare production

capacity

available
Dated Brent at
36,6 $/bbl on
31M12/2008

2000 2005 2010

Geopolitics, economics and resources availability
play a key role in building oil prices
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OIL PRICES: A VERY VOLATILITY & IMPACT OF POLITICAL AND
ECONOMICAL EVENTS, 1950-2014

real oil price & main events LTO + 3Mb/d
120 _ Chuna crisis?
- 1973 & 1979 o1l shock
110 Hui_:-bet‘t' US peak
1965 or 1970 1986 countershock
100 SA o1l increase
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LE STOCKAGE, VARIABLE D'AJUSTEMENT ENTRE EQUILIBRES
FINANCIER ET ECONOMIQUE
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EVOLUTION DES PREVISIONS DE PRIX DU BRUT
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* Prévision de prix datant de I'année indiquée, pour la période concernée

Source : ENSPM-FI d'apres Platt's, AIE et BP Satistical Review
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OIL PRICES IEA SCENARIOS

ﬁ 160 Current Policies
o Scenario
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COURBES DES PRIX A TERME NYMEX DU WTI, AVRIL- JUILLET 2008
(SOURCE : SOCIETE GENERALE, OIL MARKET OUTLOOK, 24/07/2008).
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PRIX SPOT ET PRIX A TERME DU PETROLE
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OIL PRODUCTS PRICES ARE STRICTLY CONNECETD TO CRUDE OIL
PRICE

Rotterdam Products Prices ($/b) US Gulf Coast Products Prices ($/b)

W Gasoline " m Gasoline e
W Gas oil h B Gas oil
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Source: Platts, Source: Platts

Source: BP statistical review 2014
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PRICES OF ENERGY COMMODITIES 1992-2011

- Prices of Energy Commodities -140

- (U.S. dollars a barrel of oil equivalent .

| e ol 2120

- Australian -100

_ coal .

. Asian liquefied US. gas e

- natural gas / :60
M-40
7-20

1992 94 9 98 2000 02 04 0810 Feb.
11

Source: IMF 2011 World Economic Outlook
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ESTIMATED ENERGY SUBSIDIES (BILLION US $ NOMINAL)
# 670 BILLIOS $ IN 2013 # 7% OF GLOBAL VALUE

Fossil fuels 342 554 300

(Consumption)

Oil 186 285 122 193 285 300 295
Gas 74 135 85 91 104 127 120
Coal 0 4 5 3 3 3 3
Electricity 81 130 88 122 131 150 132
Renewable 39 44 60 66 88 103 120
Energy

Saource: Data from IEAWEOQ
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2-3 LE CONTRE-CHOC DE 2014
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DECEMBRE 2014: UNE VISION POLITIQUE DE LA CHUTE DES PRIX
DU BRUT DEVIENT DOMINANTE

IMONEYWEEK

Britain's basl-salling financial magazine

lechnology Quarterly
Th c Shinzo Abe's last chance

E cCOnom i St Boost your business with a drone

P.D. lames, queen of the sleuths

Qur books of the year

How to back . hﬁ!fm‘m'-c?'e

the winner:

[
- ‘l

| *Avoid oil producers.
Buy oil consumers.
"4 See page 24

~ HOW TO MAKE IT, HOW TO KEEP IT, HOW TO SPEND IT
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Dated Brent Price:

31/12/2013 : 111 $/b
31/12/2014 : 57 $/b
15/01/2015 : 47 $/b
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UN ECROULEMENT DU BRENT (ET DU WTI) DEPUIS JUIN 2014

160 - z
$ib Brent - 2010 a 2015
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Source : IFPen Guy Maisonnier (Janvier 2015)
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EN PARALLELE UN CHANGEMENT RADICAL DES MARCHES A
TERME DE JUIN 2014 A JANVIER 2015
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Source : IFPen Guy Maisonnier (Janvier 2015)
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INDICE DES COUTS D’EXPLORATION- PRODUCTION

240 ¢ Q3 2012
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220 p
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80
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Source Panorama IFPen 2014 d'apres IHS.
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ESTIMATE OF BREAKEVEN PRICES FOR INCREMENTAL OIL

PROJECTS
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CAPACITES OPEP DE PRODUCTION EXCEDENTAIRES ET PRIX DU
BRUT (DONNEES MENSUELLES)
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TYPICAL DECLINE PRODUCTION CURVE FOR THE BAKKEN TIGHT
OIL WELLS

i)
450
S0
g 150 4 - Yoarty Decimes
5 First Yoar = 69%
W0 4 | Second Year= 39%
‘.E Third Yoar = 26%
& 250 Fourth Year = 2T%
E Fifl Year = 3%
¥ 200
b
£
= 150
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||‘:] 4
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L] 12 74 ¥ 458 il

Monihs on Productior
Source” J_ Dawed Hughes, Post Carban (nstitute, Febreany 2013
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OIL INDUSTRY WORLD INVESTMENT 1970-2007... ET 2014-2015

400 G$
0 Others : transport, marketing (estimates) /
B Petrochemical /)

350 h

Refining

B Exploration/Production

300

250 2014: 700 G$

2015: 500 ou 600 G$ ?

200

150

100

50

0
1970 1975 1980 1985 1990 1995 2000 2005
Including China and Russia since 2002
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2ND HALF 2014 OIL PRICE EVOLUTION
SHORT TERM EVENTS VS HEAVY TRENDS

B Due to the lack of economic growth in some regions (Europe, Japan,
lower growth rate in China,....), oversupply of crude oil worldwide
(impact of tight oil production in the US,...) and decrease of the oil
price.

m End of November 2014, OPEC decided to maintain their production
ceiling at 30 Mb/d (Saudi Arabia — 10 Mb/d- wants to keep their market
share and favours the laws of the market)

B The immediate consequence was an important drop in the crude oil
price down to 80/60 $/b (-45%)

m A low crude oil price has detrimental consequences on: energy
efficency, GHG emissions, competitivity of renewables, development of
Investment to secure long term demand.

B The heavy trends regarding supply/demand together with oil producers
constraints would probably rebalance the market on the medium/long
term towards a higher oil price.
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PETROLES DE ROCHES MERES: UNE AMELIORATION RAPIDE DES
COUTS DE PRODUCTION

SUPPLY COST OF LIQUID FUELS
$ per barrel, billion barrels

Production cost
(2012, $ per barrel)

100 - Artic
507 "I//\\—\ Extra heavy oil
—l_____'— &
0 bitumen
EOR | L
7 Other i -
0 conventional
20 - Already :
produced ME & North Africa
0
0 1,500 3,000 4,500 6,000

Remaining TRR (Billion barrels)

Source: Schlumberger (A. ROSTAND)
Conférence Oil & Money
Londres 29-30 Octobre 2014
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PETROLES DE ROCHES MERES: UNE AMELIORATION RAPIDE DES COUTS
DE PRODUCTION QUI DEVIENNENT ANALOGUES A CEUX DES NOUVEAUX
PROJETS DE BRUTS CONVENTIONNELS (MAIS AVEC UNE STRUCTURE DE
COUTS TOTALEMENT DIFFERENTE)

CAGR
93 - LTO Breakeven price -11%
- Majors Full cycle cost +12%

100

63

2009 2010 2011 2012 2013
Source: Schlumberger (A. ROSTAND) 1: F&D + Lifting costs. Pure unconventional NAM players
Conférence Oil & Money 2: S&GA + F&D + Total Production + WACC. Majors
Londres 29-30 Octobre 2014 Source: 1) Rystad, IHS; 2) Evaluate Energy; Goldman Sachs
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LATERAL LENGHT IN UNCONVENTIONAL SHALE PLAYS

Lateral lengths (and frac stages) have continued to increase as E&P
operators work to maximize production per well.

18 D00 L:ngl:h Of Lateral (Fest)

BzO0=s B0 B30 D2011 B2012 B leading Edge

16 000
14 000
1z 000

10 000

B, 0o

6,000

a, 000D
2,000

o U
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NUMBER OF FRACKING STAGES IN UNCONVENTIONAL SHALE
PLAYS

MNumber Of Ffacturlng Stag an
w2008 m2000 22010 O2011 22012 @ leading Edge

20

10
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DRILLING TIME IS DECREASING IN UNCONVENTIONAL SHALE OIL
PLAYS

Sample Drilling Efficiency Data
Average: 3 to 4 weeks From Key Crude Oil Plays’

to drill one well at
2000-2500 m deep,
with an horizontal
drain of 1 km. Avnadarky  rage ror
Onerig=12to 17

wells per year
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ECONOMIC THRESHOLD OIL PRICE BY PLAY IN THE USA (2014)

. Dallart Pe |
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Source: Simmons Research, Threshold price defined as the commodity price at which an average well in 2 play will generate 2 10%IRR

 Source: Bloomberg. Asof Juned, 2014
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ESTIMATED BREAK-EVEN COSTS FOR OIL PRODUCERS YEAR 2014

Breakeven prices

Oil price at which national budget breaks even from income and taxes Budget: :55{;:!55
$ perbarrel BANKS REVISE DOWN FORECASTS OF CHINESE GROWTH
LIBYAN SUPPLY REPORTED AS STRONG " 140
] 1
Iran—e EURO-ZONE INFLATION FALLS TD LOWEST ; ; e Iran
LEVEL IN FIVE YEARS : | 130
RUMOURS THAT A BAN ON U5 OIL ! : :
Venezuela 1 EXPORTS HAS BEEN LIFTED i | : _— Venezuela
Nigeria i : : : -Nigeria
i J I i i L
oy | |1 | om0
Libya Brent crude i P Libya
Russia-—e ! ! ' - 100 = Russia
Saudi Arabia—e i i P e-Saudi Arabia
| | [ | ] gﬂ
I I i |
Oman : ; i " 80 Oman
1 | | | ] l_
Kuwait—e i i :I E 70 o Kuwait
| | 1 1
| | I ]
I : P 60
| | ] ] 4'

Jan Feb Mar Apr May Jun Jul Aug Sep Oct
2014

Sources: Deutsche Bank: Thomson Reuters
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DIFFERENT PRICES REQUIRED BY THE OPEC COUNTRIES
TO BALANCE THEIR BUDGETS — EVOLUTION 2000 - 2014

(Saudi Arabia, UAE, Koweit & Qatar have accumulated
Break-even price to balance budget ($/b) substantial financial reserves. They can protect there
public expenses for a given period of time)

160
140
120
100
80
60
40

20 _ _ _ -
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Q/'\/o ¥ %O 3 O,'s&',bK

Russia 2014: 100 $/b
Lybia 2014: 110 $/b

2000

2011
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>
Note: Countries are ranked bycﬁopulation
Various sources, average figures
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L’'ECONOMIE DES HYDROCARBURES DE ROCHES MERES SERA
FATALEMENT TRES DIFFERENTE EN EUROPE DE CE QU’ELLE EST AUX
ETATS UNIS

W Les différences de droits miniers USA-Europe rendront des problemes
d’acceptation sociétale beaucoup plus difficiles en Europe
(aux USA les propriétaires du sol sont aussi propriétaires des droits
miniers : ils les vendent et recoivent des royalties sur la production)

W Les codts techniques seront sensiblement plus élevés en Europe
(les colts publiés sont souvent difficiles a interpréter : le colt des
mémes forages dans le méme Williston Basin varie du simple au
double entre le cGté américain et canadien... mais pas dans le sens
attendu : 4 M$ aux USA versus 3 M$ au Canada!)

W La société DIETSWELL Contracting a étudié ce que seraient les co(ts
de forage en région parisienne
( ceux-ci serait de 25 a 50 % plus élevé qu’aux USA)

B Une étude comparée sérieuse des colts de « Fracturation » entre les
USA et la France reste a faire (Halliburton? Schlumberger?)
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OIL DEMAND INCREASE BY COUNTRIES
IEA CENTRAL SCENARIO-THE CASE OF CHINA (3)

China W 2011-2020

India 2020-2035

Middle East

ASEAN

Africa

Brazil

Other developing Asia
Russia

Japan

United States
European Union

mb/d

Source: IEAWEO 2013
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QUELS PRIX DU BRUT A L’AVENIR ?

B Durée des « prix bas » (brent entre 40 et 60 $/baril) 1 année ou 3 années ?

B Remontée des prix: progressive ou de type choc ?
Quelles sont les differentes logiques possibles ?

B Quels niveaux « d’équilibre possible » al’horizon 2020 ?
50%, 100$ ou 200% le baril

Les multiples de contraintes tant sur I'offre que sur la demande a
I’lhorizon 2020 nous conduisent a privilégier un nouveau niveau
d’équilibre vers 100$% le baril ( en $ de 'année 2015)
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CONCLUSIONS (AVEC TOUTES LES INCERTITUDES DE L'EXERCICE)

B Les pétroles de roches meres ne pourront pas nous eviter d’atteindre un
maximum de la production pétroliere mondiale (dite peak oil ou pic pétrolier)
entre 2015 et 2025.

B a un niveau "plateau” situé vers 100 Mb/j
(ondulant entre 95 Mb/j et 105 Mb/j pendant 10 a 30 ans)

m la production de pétrole déclinera ensuite lentement: ce plafonnement puis
ce déclin modifiront le monde de I’énergie et pourraient contraindre la
croissance économique mondiale

H |le prix du baril de pétrole devrait rester durablement élevé : de I'ordre de
100 $ par baril (en $2015) durant cette période « plateau » (2020 — 2040)
( en moyenne, avec des variations chaotiques : accidents politiques, crises
économiques...)

Passage d’'un “demand-driven system” aun « supply constrained
system » le Peak supply se transformera forcément en un Peak
demand (probleme classique de I'ceuf et de la poule!)
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QUELQUES MOTS POUR TERMINER

B un chemin étroit entre la nécessaire protection de
I’environnement et la montée des peurs irrationnelles (des gaz
de schistes au nucléaire)

B un avenir sans energies fossiles ni nucléaires au cours de ce
siecle semble malheureusement impossible.

m Le seul joker plausible serait le solaire (par contre les energies
marines seront limitées a quelques niches marginales).

B amoins que nous soyons préts a accepter des changements
radicaux dans notre fagon de vivre...(voir ci-contre)
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QUELS VEHICULES POUR L’AVENIR ?
SANS HYDROCARBURES, SANS NUCLEAIRE, ET AVEC DES LEGISLATIONS
« SHADOK » CONCERNANT LE LOGEMENT...LES SOLUTIONS SERONT LIMITEES.
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