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Building bridges between the oil industry and academic circles by delivering 
technical or business-related presentations by professors or experts.
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OIL & GAS and ENERGY GLOBAL ISSUES
A Toolbox to understand the World of Energy 

in the Global Economy

The Toolbox is updated twice a year and benefits from the 

contributions of TPA Professors:

Coordination: GUÉRITTE Christian

LUC Benoît, PERSILLON Philippe, CORDIER Jean-Pierre, PAPÉE Jean, MULLER Isabelle, 

DEUTSCH Denis, FOURCADE Bernard, MICHAUD Olivier, SAINCRY Daniel, FOURNIÉ François, 

CHOUX Jean-Claude, BERA Jean, GUYS Philippe, DE MERVILLE Eric, DUMAY Jean-Michel, 

VALDELIÈVRE Michel, FONTAINE Jean-Marc, FERRIER Jérôme, BITEAU Jean-Jacques, PETTEAU 

Pascal, NOSJEAN Nicolas 
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Some definitions

    Conventional and unconventional Resources (SPE)

Source: SPE 2011

Oil sands/bitumen

Oil shales/kerogen
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Different categories of unconventional Hydrocarbons

➢ Xtra-Heavy Oil

➢ Oil Sands

➢ Shale Oil and Light Tight Oil (LTO): Petroleum that consists of light crude oil 

contained in petroleum-bearing formation with low permeability, like shale or tight 

sandstone, which have migrated from the source-rock (LTO) or not (Shale Oil)

➢ Oil-Shale Oil or Kerogen Oil: Oil produced from Oil Shale by pyrolysis, hydrogenation 

or thermal dissolution

➢ Tight Gas: Natural gas trapped in low permeability reservoirs after migration

➢ Shale Gas: Natural gas trapped in very low permeabilty source rock
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Conventional vs continuous source rock 
resources
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R/P (5) = 40/50 

R/P (5) = 100

     (˂ 130 $/kgU)

Reminder - World Resources (Gtoe) – Vision 01/01/2019

(Gtoe)
(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, 1tc # 0,5 toe  

(5) R/P : Reserves/Production ratio

(6) Non Conventional: Extra HO+Bitum.+Tight Oil+Oil shales

(7) Non Conventional: Shale & tight gas+CBM, excl. hydrates
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Oil Reserves and Resources end 2024 IEA (Gb)
(Consensus on proven reserves, different opinions on additional resources)

Source: IEA WEO 2025

Note: EHOB: Extra Heavy Oil & Bitumen
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IEA WEO 2025:

Proven Reserves end 2024: 1756 Gb

Remaining Resources at end 2024:

Conventional           :  2042 Gb

Tight Oil                    :   549 Gb

NGL                           :   636 Gb

EHOB                        :  1862 Gb

Kerogen Oil              :  1073 Gb 

Total                          #  6161 Gb 

Conventional and Unconventional Oil Resources End 2024 (Gb)

Source: IEA WEO 2024

EHOB: Extra Heavy Oil and Bitumen
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Conventional and Unconventional Gas Resources

End 2024 (T.m3)

Source: IEA WEO 2025
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IEA WEO 2025:

Remaining Recoverable Resources end 2023:

Conventional           :  413 T.m3 # 14 600 Tcf

Tight Gas                                 :     80 T.m3

Shale Gas                                :   250 T.m3

CBM                                         :     49 T.m3 

Unconventional       :  379 T.m3 # 13 400 Tcf

Total                          # 792 T.m3 # 28 000 Tcf

Conventional and Unconventional Gas Resources

End 2024 (T.m3)
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*** Incl. NGL from Shale gas

Unconventional brings a new distribution 

of hydrocarbons Reserves
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Unconventional Hydrocarbons : 
Major challenges 
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Example 1 : Oil sands (Canada) 
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Oil sands Exploitation
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Canada Oil Sands

Source: Energy Factbook 2024 - 2025
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Canada Oil Sands

Source: Energy Factbook 2024 - 2025
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Canada Oil Sands

Source: Energy Factbook 2024 - 2025
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Canada Oil Sands

Source: Energy Factbook 2024 - 2025
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Alberta Oil sands
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SAGD PROCESS
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Canada Oil Sands

Source: Energy Factbook 2024 - 2025
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Canada Oil Sands

Source: Energy Factbook 2024 - 2025
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Environmental considerations
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Environmental considerations

Source: Energy Factbook 2024 - 2025
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Oil Sands Exploitation & Economics

Challenging Projects in term of Technology, Environment and Costs.

High Capex and High Break-even Oil Price to secure profitability. Environmental aspects challenges.

Following the decrease of Crude Oil Price in 2014, Joslyn (Total & partners), Corner Field (Statoil & 

partners) have been put on hold.

In August 2018, Total sold its participation in Joslyn to Canadian Natural Resources Ltd (CNRL) for an 

amount of 225 Mcan$. 

Huge financial assets depreciation impacted Companies 2019 and 2020 accounts following the Oil 

Price decrease

 In October and November 2023, TotalEnergies finalized the cession of all its Oil Sands canadian 

assets (Fort Hills and Surmont) to respectively Suncor and Conoco Phillips for 4 GUS$ eq.

The Energy Transition and Climate Change threats combined with the environmental constraints 

challenge the pursuit of those exploitations.
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Example 2 : Xtra Heavy Oil 
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SINCOR Project
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SINCOR: “Cold Production” Scheme
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32

José
Zuata

32° API 180 K/d
8.5° API 200 Kb/d

200 km Distillation Hydro-treatment

Coker Hydro-cracker

47° API 70 Kbbls/j
12”-20”

26”-36”

17° API 270 Kbbls/j

PDVSA 

Terminal
5 km

Pequiven Quai
1,800 m

Coke 6000 t/d 

Sulfur 900 t/d

SINCOR Development Scheme

Source : TOTAL



33

TPA Toolbox Energy Book 6

Unconventional Hydrocarbons

Current Difficulties on the PETROCENEDO Project (Formely 

SINCOR) now 100% PDVSA – The History

❑  Operator: Petroleos de Venezuela SA (PDVSA)

❑ Historic minority partners: Total, Equinor, Rosneft, Chevron.

❑ Difficult Management Environment

❑ Sanctions against Venezuela put at risk production and additional 

financing

❑ Oil price decreases and fluctuations put at risk the economics of the 

project.

❑ In July 2021, TotalEnergies transferred its participation to Corporation 

Venezolana de Petroleos (CVP), a PDVSA affiliate.  

❑ Recurrent technical and economical difficulties for this project, also in 

connection with the country political and economic situation. 
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Drastic decrease of venezuelian Oil Production since 2016
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Drastic decrease of venezuelian Oil Production since 2016

Source: IEA Oil 2025
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Example 3 : Shale Gas and Oil 
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Conventional & Non-conventional Gas
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Conventional & Non-conventional Gas
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What is Gas Shale?

A very simple petroleum system: 

A continuous gas accumulation 

across a basin that is at the same 

time:

▪  A source rock

▪ A reservoir with “conventional” 

porosity

▪  A trap

GAS SHALE
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Shale Gas
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Hydraulic Fracturing



42

TPA Toolbox Energy Book 6

Unconventional Hydrocarbons

Hydraulic Fracturing
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Well technology 
Horizontal drains and multiple hydrofracs

Cost of a well: 8 M$ in 2012, 5/6 M$ in 2015, 17 M$ in US Marcellus basin 2026 

1,000 meters horizontal or more

Water fracs with low sand 

concentration

5 to 10 fracs per well, up to 20

High pumping rate: 

10 to 25 cubic meters/minute

1,000 to 2,000 tons sand per well

10,000 to 20,000 cubic meters water 

per well
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Shale gas well: massive hydraulic fracturations
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Shale Oil and Shale Gas exploitation – Economic conditions evolve upon time

• Short profile of production, rapid decline, low productivity per well, low recovery rate (5%).

• Needs for drilling more wells than for conventional  oil & gas exploitation. From 2011 to 2014, more than 100 000 

wells were drilled in the US.

• Capex are the most important part of the costs. Opex are limited. Costs depend upon the location of the basins.

• Costs of the wells # 5 to 13 M$. Costs are declining since 2012/2013 thanks to technical optimization. 2014 

average cost of a shale well in the US = 7,1 M$, 1/3 reduction in 2019. 

• Many small, medium size oil companies involved. Need to finance through debt. High sensivity to oil & gas price.

• Impact of an oil price collapse from 90 to 40 $/b can represent 1 Mb/d of production.

• Shale Oil and shale Gas development activity is very dependant upon the Oil & Gas prices.

• In the period 2022 – 2023, important rebound of the unconventional production thanks to Oil Price increase. 

• In 2023, US is by far the first Oil producer in the World. Today, US are the first Oil & Natural Gas producer, and 

one of the first LNG exporter in the World.

• Following the result of the presidential election in US, it is expected that the Shale Oil & Gas production in the 

country will be more promoted. But economics depend upon the Oil price.
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Water Use

◆ Shale gas is one of the most water-efficient sources 

of energy

◼ Coal: 2-4 times more water per unit of energy

◆ Water produced with oil production is often used to 

minimize impact on local supply

◆ A typical well requires 10,000-20,000 cubic meters of 

water (Equivalent to 3-6 Olympic-sized swimming pools)

◆ Water is only required for a short time during the 

drilling and completion process and does not 

represent a long-term water commitment

◆ Part of the injected water will be re-produced: proper 

management & disposal is critical, and is a standard 

practice in the O&G industry (for 1 b of oil produced 

in the world, 4 b of water are produced & treated)
Damme-2 well, Germany
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Shale Gas & Oil typical development (USA)
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Reducing well drilling 
sites by increasing 
horizontal drains 
length & number of 
wells per cluster

Shale Gas Development scheme
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Gas Shale Exploitation 
Well cluster



50

TPA Toolbox Energy Book 6

Unconventional Hydrocarbons

Gas Shales technology – Well integrity
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Gas Shales technology -  Impact of fracturation fluids
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Environmental aspects

Source: AFTP
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Unconventional HC in the world
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Oil & Gas Shales 
Additional Resources worldwide – A 2015 Vision 

2015: Revision 

downwards for Poland

upwards for US
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Unconventional HydrocarbonsSource: US Energy Information Administration January 2014

Reminder - Unconventional HC in the world
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Reminder - Unconventional HC in the world

Source: US Energy Information Administration January 2014
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Reminder - Unconventional HC in the world

Source: US Energy Information Administration January 2014
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IEA WEO 2025:

Proven Reserves end 2024: 1756 Gb

Remaining Resources at end 2024:

Conventional           :  2042 Gb

Tight Oil                    :   549 Gb

NGL                           :   636 Gb

EHOB                        :  1862 Gb

Kerogen Oil              :  1073 Gb 

Total                          #  6161 Gb 

Conventional and Unconventional Oil Resources End 2024 (Gb)

Source: IEA WEO 2024

EHOB: Extra Heavy Oil and Bitumen
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IEA WEO 2025:

Remaining Recoverable Resources end 2023:

Conventional           :  413 T.m3 # 14 600 Tcf

Tight Gas                                 :     80 T.m3

Shale Gas                                :   250 T.m3

CBM                                         :     49 T.m3 

Unconventional       :  379 T.m3 # 13 400 Tcf

Total                          # 792 T.m3 # 28 000 Tcf

Conventional and Unconventional Gas Resources

End 2024 (T.m3)
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World Shale Gas Production

Source: ASPO Jean Laherrère March 2026
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Unconventional Resources – A zoom on China
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Main Unconventional Gas Resources in China

Source: IEA WEO 2015
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Major Shale Gas Basins and Pipeline System 
of China 

70% of In-Place resources (CNPC)

Water resources

Population density
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World Conventional & Unconventional Oil Production Profiles
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One Oil Production Perspective 2000 – 2050

Impact of Unconventional Oil (including NGLs)

Source: Alain Perrodon et Pierre Bauquis, 20 novembre 2015

Assumptions for Crude Oil Price: 100$/b in 2012, 70$/b in 2020, 120$/b in 2030, 150 $/b in 2050 (cst 2015)  

(Conventional Oil)

(Xtra  heavy Oil & Oil Sands)

(Light Tight Oil and Shale Oil)
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Pétroles  conventionnel onshore

Offshore conventionnel (< 500 m d’eau)

Deep offshore & ultra deep offshore

One Scenario for Oil Production Perspectives 2000 – 2050. A 2015 – 2018 Vision

Impact of Unconventional Oil (including NGLs) & split onshore, conventionnal 

offshore, deep & ultra-deep offshore. Impact of future scenarios!

Source: P.R. Bauquis et A. Perrodon  2015/18

(Conventional Oil)

Total Rupture+ Scenario

# 25 Mb/d in 2050!

# IEA NZE Scenario
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A zoom on Unconventional HC in US - The History

In the following, Global Energy & Oil & Gas business 

in the US are presented including both conventional 

and unconventional Hydrocarbons
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Global impact of Shale Oil & Gas in the US
2006 – 2008: The Start - Period 2000 - 2013
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Oil, Natural Gas and NGLs Production in the US
Past, present and perspectives
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Reminder - The emergence of unconventional HC increases
significantly US Oil & Gas Production.

A 2011 EIA view which was a bit pessimistic….. 

Source: EIA 2011
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Reminder - The emergence of unconventional HC increases
significantly US Oil & Gas Production.

A 2012 IEA view which was a bit pessimistic….. 

Source: IEA WEO 2012,oil include NGLs
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Reminder – The emergence of unconventional HC increases
significantly US Oil & Gas Production. A IEA view 2019

The 2012 IEA view was much more pessimistic….. 

Source: IEA WEO 2019
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US Oil & Gas Production forecast
The impact of unconventional HC is great!

Source: Jean Laherrère ASPO - April 2025
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US Oil & Gas Production forecast
The impact of unconventional HC is great!

Source: Jean Laherrère ASPO - May 2025
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Reminder - A vision 2017
US are going to become Net Exporter of HC

Source: IEA WEO 2017
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Oil Production in the US
Past, present and perspectives
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(*) Discoveries are registered as per their initially declared sizes and their timing is « forwarded » by 33 years 

Source : King Hubbert 1956 - Updated by Jean Laherrere

The irreversible (?) decline of Crude Oil Production in the USA
But as from 2006/2008, « Shale Oil » reversed the trend

Conventional Oil: Peak oil is not a theory: it’s a fact…
   Mb/d 

10

2

4

6

8

12
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The irreversible (?) decline of Crude Oil 
Production in the USA

Peak oil is not a theory: it’s a fact…

Source: Jean Laherrère ASPO - April 2025
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The irreversible (?) decline of Crude Oil 
Production & Investments in the US - Period 2001 - 2022

Impact of US Light 

Tight Oil and Shale Oil

Source: Michel Lepetit (ASPO) 2023
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US Oil Production Evolution and Forecasts
Sharp impact of Light Tight Oil Production

Making forecasts is a difficult exercise!

Source: Jean Laherrère ASPO - April 2025
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US Liquids Production
Sharp impact of Light Tight Oil Production

Source: Jean Laherrère ASPO - April 2025
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For US LTO fields, Production is declining rapidly 

Source: IEA Oil 2025
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US Shale/Tight Oil Production per Plays/Basins 2014 – 2025 

Source: IEA Oil 2025/TotalEnergies 2024
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Tight Oil Production by formation

Source: Jean Laherrère ASPO - April 2025
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Evolution of US Liquids Production (in Mb/d)
Stagnation of Conventional Oil & NGL, boost of Unconventional

Source: TotalEnergies February 2026
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Natural Gas Production in the US
Past, present and perspectives
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US Shale Gas – The History

Source: Jean Lahérrère – December 2022
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US Shale Gas – The History

Source: Jean Lahérrère – December 2022
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US Shale Gas Production by formation

Source: Jean Laherrère ASPO - April 2025
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US Natural Gas Production Evolution and Forecasts
Sharp impact of Shale Gas Production

Source: Jean Laherrère ASPO April 2025
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HL of US Natural Gas Marketed Production 
Sharp impact of Shale Gas Production

Source: Jean Laherrère ASPO April 2025
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US Natural Gas Production Evolution and Forecasts
Sharp impact of Shale Gas Production

Source: Jean Laherrère ASPO April 2025
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US Natural Gas Production Forecasts
Making forecasts is a difficult exercize!

Source: Jean Laherrère ASPO April 2025
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US Natural Gas monthly Production Evolution and Forecasts
Sharp impact of Shale Gas Production

Source: Jean Laherrère ASPO April 2024
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Gas Supply and Demand North Americas*
IEA 2025 STEPS Scenario 

Exports

Imports

Production/

Consumption

(G.m3)

Shale Gas production changes the picture: US has become a gas exporter

* US, Canada, Mexico

Data from IEA WEO 2025
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Evolution of Gas Production (in Bcf/d)
Stagnation of Conventional Gas, boost of Unconventional

Source: TotalEnergies January 2026
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North America LNG Projects - 2026

Source: TotalEnergies-Nov. 2025
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18

51

109

38

0
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40
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80

100

120

Started 
Capacity

Post FID FERC (US) CEAA (Can)

MTPA
US & Canada capacities by dev. 

Status
Freeport

Elba Island

Cove Point 

Cameron (+Expansion)

Kitimat 

Corpus Christi (T1-2, T3)

LNG Canada (Shell) 

Lake Charles LNG

Woodfibre LNG

Sabine Pass (T1-4, T5, T6)

<5Mtpa
<10-15Mtpa
>20Mtpa

Greenfield/Brownfield

Project type

Bear Head

U.S: FERC* Approval

Canada: CEAA** Approval

Post FID

Started capacity

Development status

Magnolia LNG

Post FID FERC* (US) CEAA** (Can)

Goldboro LNG

Golden Pass Export

Started
Capacity

*FERC : Federal Energy Regulatory Commission - US Authorization to build the plant

** CEAA : Canadian Environmental Assessment Agency - Can. Authorization to build the plant

Reminder - North America LNG Capacities & Exports - Vision 2017



99

TPA Toolbox Energy Book 6

Unconventional Hydrocarbons

Reminder - US LNG Future Exports – Vision 2015
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Reminder - USA: Future Natural Gas Exporter….Vision 2012
Regas terminals to be transformed into LNG export plants
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US Energy Information Administration (EIA)
History of Annual Energy Outlook (AEO) Reports
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US Annual Energy Outlook 2026
Analysis by Scenarios
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US Consumption by Fuel

Source: US IEA AEO 2026
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US GDP & Population

Source: US IEA AEO 2026
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US Consumption by Fuel

Source: US IEA AEO 2026



106

TPA Toolbox Energy Book 6

Unconventional Hydrocarbons

US Energy Consumption by end-use sector

Source: US IEA AEO 2026
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US Oil Production & Price

Source: US IEA AEO 2026
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US Oil & Petroleum Liquids Exports

Source: US IEA AEO 2026
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US Gas Production

Source: US IEA AEO 2026
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US Gas Price & Consumption

Source: US IEA AEO 2026
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US LNG Exports – An important Growth

Source: US IEA AEO 2026



112

TPA Toolbox Energy Book 6

Unconventional Hydrocarbons

US Energy Carbon Capture & Emissions

Source: US IEA AEO 2026
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US Electricity Consumption (focus on Data centers)

Source: US IEA AEO 2026
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Warning: US EIA has not published an AEO in 2024. Next AEO in 2025

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO July 2023

Statement on the Annual Energy Outlook and EIA’s plan to enhance long-term modeling capabilities 

At the U.S. Energy Information Administration (EIA), a core aspect of our mission is to develop long-term projections of the U.S. 

energy system that inform decision makers at all levels. This work requires keeping pace with rapidly evolving energy markets, 

policies and regulations, macroeconomic trends, technology innovation, and resource availability.

EIA’s National Energy Modeling System (NEMS), which we use to produce our Annual Energy Outlook (AEO), requires substantial 

updates to better model hydrogen, carbon capture, and other emerging technologies.

Our usual AEO publication schedule does not accommodate these necessary model enhancements, which require significant time and 

resources. As a result, EIA will not publish an AEO in 2024. This decision does not affect publications relying on our near-term

modeling, such as the Short-Term Energy Outlook.

By retooling NEMS in 2024, the next AEO in 2025 will more comprehensively address existing laws and regulations in the Reference

case, including up-to-date provisions in the Inflation Reduction Act and regulatory actions that could be finalized in the coming 

months.

We have also embarked on a longer-term effort to develop a flexible, next generation modeling framework that is better suited to

address the ongoing changes in the U.S. energy sector.

We will continue to communicate with our stakeholders on these critical modeling issues and provide regular progress reports on our 

website.

Our plan ensures that the AEO will continue to provide a sound and independent long-term perspective on the U.S. energy sector for 

lawmakers, energy modelers, and other stakeholders.

https://www.eia.gov/pressroom/releases.php
https://www.eia.gov/pressroom/releases.php
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Introduction to the US EIA AEO 2025

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025
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US EIA AEO 2025 : One Reference case plus 6 scenarios 

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025
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US EIA AEO 2025 : One Reference case plus 6 scenarios 

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025
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US EIA AEO 2025 – Total Energy: Production: Total  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Consumption: Total  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Production: Crude Oil and Lease Condensate  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Production: Natural Gas Plants Liquids  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Production: Dry Natural Gas  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Production: Coal  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Production: Nuclear  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Production: Renewables excl. Hydro  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025 - 1 quad = 1 quadrillion Btu # 25 Mtoe
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US EIA AEO 2025 – Total Energy: Brent Price  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025
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US EIA AEO 2025 – Total Energy: Henry Hub Gas Price  

EIA: Energy Information Administration

AEO: Annual Energy Outlook

Source: EIA AEO April 2025
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Reminder - AEO 2023 Highlights

Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Source: EIA AEO 2023 – March 2023

1 quad = 1 quadrillion Btu # 25 Mtoe

Reminder - AEO 2023 Highlights
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Logistical Aspects
Activity Level depends upon Oil & Gas Price 

and Technical Environment
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US LTO future Production depends upon the Crude Oil Price 

Source: IEA Oil 2025
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Reminder: US Drilling and Completion Activity 2014 - 2019

Source:  Rystad, Baker Hughes, Total
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US O&G Capex vs Drilling Footage
Increased activity as from 2000 but large fluctuations

Source: ASPO – Michel Lepetit 2024
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New plays to potentially impact supply-demand balance
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Gas Shale exploitation

Dallas-Forth Worth airport

55 pads

8 wells per pad

300-325 wells 
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Some comments on Gas prices

See Book 5
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US Shale Gas: a game changer, but sharp decrease of gas 
price challenges profitability 

• Depending upon zones, production costs vary from 2 to 8 $/Mbtu.

• With a current gas price of 2/3 $/Mbtu, profitability is questionned.

• Barnett basin: less profitable, dry gas.

• Marcellus, Utica basins: low costs, good profitability.

• Production of associated liquids in shale gas improves the profitability.  

• Shale oil business combined with associated gas production is more profitable.

• And profitability and break-even costs improve thanks to the technical progress.

• Activity are very dependant upon the gas price and oil price fluctuations.

• The Trump Administration is promoting a dynamic development of Oil & Gas 

activity in the US
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Specific cases

➢ In France, a number of licences for gas shales exploration 

and exploitation have been cancelled.

➢ Hydraulic fracturation technic is forbidden (Law 13 july 

2011)

➢ Gas shales exploration is forbidden.

➢ Under the initiative of UFIP (Union Française des Industries 

Pétrolières), establishment of « Centre des Hydrocarbures 

Non Conventionnels ».  
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Unconventional Oil & Gas – History & current situation

➢ In Europe, the context is different from US. Lower density of population in the US in the prospective 

areas, more flexible legislation,……compared to those in Europe.

➢ Drilling operations started in UK, Germany, Poland.

➢ Poland consumes 15 Gm3 Natural Gas per year. 2/3 are imported from Russia. Poland is deemed to 

have important shale gas resources (Evaluation from 800 to 2000 Gm3). The first wells have been 

disappointing. Chevron, ExxonMobil, ENI and Total stopped their prospection. With the objective to 

reactivate the Petroleum Companies’ interest to exlore and exploit shale gas, the government 

created a « Zone franche » sector of activity, which can benefit a reduced income tax rate.

➢ Despite fluctuations, the drastic decrease of crude price in 2015/ 2017 and 2020 has currently 

limited the prospection activity. But activity of Unconventional Hydrocarbons production is linked 

with the prices of these commodities. 

➢ The russian invasion of Ukraine has upset the european gas market and has reinforced the role of 

US in supplying Europe.

➢ In the US, as from 2025, the Trump Administration clearly announced the promotion of developing 

intensively Oil & Gas (« Drill, baby, drill »)
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DISCLAIMER
TotalEnergies Professeurs Associés (TPA) and/or any of its Professors, 
accept no liability whatsoever for the content of this 
course/presentation, or for the consequences of any actions taken on 
the basis of the information provided under such course/presentation. 
This course/presentation is for information only and is not intended to 
create a contractual relationship between Professor and user .
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