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What is Shale Oil and Gas? 

Overview 
 

 Oil shale is one of the most prolific hydrocarbon resources on earth. Massive deposits are found in a number of countries 

around the globe, including Australia, Brazil, China, Estonia, Israel, Jordan, and the United States 

 Shale oil is oil that is held in shales and other rock formations from which it would not naturally flow freely 

 Shale gas is extracted from shale rock using fracking, or hydraulic fracturing, of the rock. Recent estimates suggest that 

shale rocks make up approximately 35% of the world’s surface rocks 

 The US Based Energy Information Association estimates that shale oil makes up 10% of the world’s oil resources 

 Oil shale and shale oil are very different, Oil shale is organic matter in the rock called kerogen that can be transformed into 

oil and gas 

  Shale oil, or “tight oil” is a conventional crude oil created naturally and trapped in shale deposit 
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Major Shale Producers 
Overview of the three of the largest players 

Anadarko 

Anadarko holds approximately 

185,000 net acres and a strategic 

position in the Eagleford Shale in 

the Maverick Basin, making it one of 

the regions largest producers 

The company holds approximately 

260,000 net acres in the Marcellus 

shale region and produced over 553 

million cubic feet of gas a day in 

2013 

  

Exxon Mobil 

Exxon Mobil is the world’s largest 

natural gas producer and operates a 

substantial shale gas portfolio in the 

United States 

The company has sizable 

operations in the Bakken oil play in 

North Dakota and Montana, the 

Permian Basin of West Texas and 

New Mexico and the Marcellus 

Shale of Pennsylvania.  

Chevron 

Chevron is acquiring shale acreage 

around the world. The company is at 

various stages of exploration in a 

number of countries, including 

Argentina, Canada, Poland, 

Romania and Ukraine. 

The company's shale and tight-

resource portfolio includes acreage 

in Pennsylvania, western Canada, 

and central and Eastern Europe 
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Shale Exploration 
Three Key Steps in Shale Exploration 

 

Phase 1: Locating Reserves 

 

 Samples are taken using core 

data, seismic data and drilling 

cuttings from earlier boreholes 

 Based on this data, scientists 

estimate; thickness of the rock, its 

area and the mineral 

composition. 

 Thickness and surface area affect 

the formation’s reservoir and the 

mineral composition affects how 

the rock will respond to fracturing  

 

Phase 2: Appraising the Amount of 

Recoverable Gas 

 

 The purpose of this phase is to 

collect additional data and attempt 

to determine the amount of 

recoverable gas in the formation 

 In this phase, scientists will drill at 

least one well into the formation 

and take samples to measure 

porosity and permeability 

 

 These two factors will allow us to 

determine the amount of 

hydrocarbons the rock can hold 

and the amount of fluid that can 

circulate within the rock 

 

Phase 3: Estimating Profitability 

 
 

 The first step is in situ fracturing 

tests on at least one or two vertical 

boreholes in order to study how the 

source rock will crack under certain 

conditions 

 In situ tests also make it possible to 

develop the most appropriate 

techniques, because every drilling 

area has its own specific features 

 After these steps we are able to 

make an informed decision as to 

the profitability of an individual 

play 
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Shale Production 

Hydraulic Fracking 

Fracking Visualization 

Hydraulic Fracking and Horizontal Drilling 

 To allow the gas to flow into the well, the source rock 
must be made more permeable. To do this, small 
fractures (breaks) are created by hydraulic fracturing 

 Fractures are created by injecting a combination of very 
high pressure water, sand and a mixture of chemicals 

 Sand keeps the fractures open to allow the valuable 
material to seep out, while it is the sheer pressure of the 
water that creates the cracks to begin with 

 The composition of the liquid injected into the well is 
approximately 99.5% water and sand and 5% chemical 
additives 
 

Horizontal Drilling 

 In order to extract the maximum amount of gas from the 
rock formation, the production team must use a 
horizontal well as a vertical one would tap a very small 
percentage of the gas 

 This is an expensive procedure given the fact that the 
horizontal component must be drilled up to 3000 meters 
into the ground 

 Readings are taken to determine whether or not 
sufficient evidence is present to warrant full-scale 
extraction 
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Shale Formations 

Overview 
 

 There are seven major US shale gas regions that produce over 9 trillion cubic feet of gas per year the largest being the 

Bakken shale formation located in Wisconsin 

 The Bakken formation is one of the largest shale plays in recent history and has only started producing recently once the 

technology became available. Continental Resources, Hess, Whiting Petroleum, Statoil/Brigham, Oasis Petroleum, 

Marathon, and EOG Resources account for 65% of the production in the region 

Major US Formations 
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Source: Reuters 



Shale Formations 
Major US Formations 
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Source: US Energy Information Administration 



Shale Formations 
Major Global Formations 
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Major Global Formations 

 In addition to the major shale plays in the United States, there are large shale formations in China, Australia, South Africa, 

Argentina, Mexico, Canada, Algeria, and Libya all of which have total reserves in place that exceed of 200 trillion cubic 

meters of natural gas  

Source: Reuters 



Future Developments 

Overview 

 One of the key trends that will drive the US shale gas industry over the coming years is that US shale production is 

exceeding US natural gas production 

o Production is expected to grow at 1.6% while consumption is forecasted to grow at 0.8% 

o Economists believe that this will lead to the USA becoming a major gas exporter by 2020 

 Prospects for production from tight oil and shale gas resources could vary greatly from current estimates because they are 

largely dependant on extraction costs as well as commodity prices 

 In the US, Marcellus natural gas is expected to exceed 100% of the demand for the New England and Mid-Atlantic 

Census Divisions from 2016 through 2040. This would require the transportation of some Marcellus gas to other markets 

in the US and internationally 

Expected US Production Growth (quadrillion BTU) 
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Source: U.S. Energy Information Administration  
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Oil and Gas – Recent Trends 

1973 Oil Crisis : Where it all Began 

Oil Pricing Benchmarks How Oil is Traded 

OPEC: Organization of Petroleum Exporting Countries 

 In October 1973, the Arab members of this organization launched an oil embargo against Canada, the US, Japan, the 

Netherlands and the UK after the US supplied Israel with nuclear weapons 

 The price of a barrel of oil jumped from $3 USD to $12 USD 

o Resulted in greater interest in renewable energy and mass transit 

o Created large deficits in some oil importing countries and seen as the start of the expansion of western capital 

markets 

Source: US Department of State, McGraw Hill 

West Texas Intermediate 

 Low density and low sulfur 

 Midwest US and Gulf Coast 

Brent Crude 

 Leading global price benchmark 

 Prices 2/3 of the world’s internationally traded crude 

supplies 

 Extracted in the North Sea 

Dubai Crude 

 Used for pricing Persian Gulf crude exports to Asia 

 Medium density and sulfur 

Traded on the commodities market 

 Listed alongside cotton, coffee, steel 

 27 barrels of oil are traded on the NYSE for every 

barrel of oil consumed in the US 

 It is suspected that the high investor demand is the 

main reason why oil prices are kept high 

 Crude oil is the world’s most actively traded physical 

commodity at 1/3 of the physical market 

 Oil is sold through long-term contracts between state 

oil producers and refiners 
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Oil Through the 80s and 90s 

Oil pricing used to be mainly determined by supply and demand factors, As time went on it became more 

influenced by demand from banks, hedge funds and institutional investors.  

Source: Quandl 
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Oil Today 

Financial Crisis Impacts Future Predictions 

Source: OilPrice.com 

Capital outflows from oil exporters played a role in global 

liquidity glut during the buildup to the US subprime crisis  

 Between 2002 and 2006, net capital outflows from oil 

exporters grew by 348% 

 US Federal Reserve claimed that “most petrodollar 

investments found their way to the US” and was 

invested then into US treasuries, bonds, equities and 

assets 

 Increased foreign investments lowered US interest 

rates and fueled further borrowing 

Increased prices of oil affected consumers and 

decreased their disposable income 

 In 2003 the average suburban US household spent 

$1422/year on gas, jumped to $3196 in 2008 

As of October 27, US banks have reduced their 

forecasts for future crude prices  

 GS, Citigroup, Deutsche Bank, Barclay’s, BoA all 

adjusted their 2015 projections in the month of 

October to be between $85-$92 USD per barrel of 

Brent  

 Shale-oil boom resulted in a jump in supply, US crude 

production reached a 28-year high in Septembe 

 OPEC announced on October 24 that they will not be 

reducing their production in the coming year 

o This is due to growing deficits in many OPEC 

countries 
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Natural Gas 

 Pricing 

How is it traded? 

Priced at $/Million British Thermal Units 

 1 million Btu = 1.054 GJ = 1000 feet cubed of natural gas 

 Price of natural gas is mainly influenced by supply and demand, but may be linked to the price of crude oil products 

o Prices peak in winter months because natural gas is used in space heating 

o When natural gas storage levels are low, prices rise because there is less supply flexibility 

o When natural gas becomes too expensive, consumers will use alternatives instead such as coal and prices will 

drop again 

o Natural gas is affected dramatically in the case of natural disasters, for example Hurricane Katrina resulted in 

massive shut-ins of production 

 Henry Hub Index is the most used reference for US natural gas prices 

o Henry Hub in Lousiana is a distribution hub for 13 natural gas pipelines  

Source: Forbes 

 Natural gas is traded at the New York Mercantile Exchange as a commodity, like crude oil 

 Standard contract for natural gas is for delivery of 10000 million Btu of energy at Henry Hub over a given delivery 

month at a varying amount of days 

 Demand depends on weather, and prices generally 
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Economic Contribution of Shale 

 
Increased Extraction 

Result of hydraulic fracturing technology and horizontal 

drilling 

 Fracturing: well stimulation by fracturing rock with 

pressurized liquid, increases flow rates 

o Popularly known as “fracking” 

o Faced criticism because wastewater is often 

disposed in consumption water reserves  

 Number of shale wells is expected to increase until 

2040, and it is expected that there is a 100-year supply 

of shale in the US alone 

Beneficial for domestic consumers 

 It is expected that lower gas prices from increased 

shale will add an additional $926 of disposable 

household income in 2015 

 Development of shale resources supported 600000 

jobs in the US in 2010 

Source: Wall Street Journal 

Source: Wall Street Journal 
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Costs of Extraction of Shale Oil and Gas 

 
Costly Production 

 Independent producers will spend $1.50 drilling this 

year for every dollar they get back 

o Inversely, Exxon Mobil Corp will spend 68 cents 

for every dollar it gets back 

 Output of shale wells drops by 60-70% in the first year 

of production compared to traditional wells that drop 

55% in first two years 

o Because of this, drillers keep needing to look for 

more wells and spend more on fixed costs 

 Horizontal drilling is much more sophisticated than 

vertical drilling and requires different materials that add 

tot the cost 

 It is projected that drillers will become more efficient 

and improve results 

Source: Labyrinth Consulting Services, Inc., Bloomberg 
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Impact of Shale on Supply and Demand 

 
Greater Supply 

 Barclays predicts that shift in the demand that distinctly favours natural gas in the US by 2020 

Natural gas like shale offer benefits to the American consumer: 

 Lower carbon emissions 

 Domestically-produced oil is generally more affordably priced 

 Creates new local jobs and results in more tax collections from producers 

 Also benefits domestic industries that use natural gas as a feedstock ex. Plastics 

 Royalties to owners of drilling locations 

Source: Forbes 

Greater Demand 

 Production of shale is expected to continue increasing in the near future 

o Inversely, Exxon Mobil Corp will spend 68 cents for every dollar it gets back 

 87% of shale consumed in US in 2009 was produced domestically, so the supply is not as dependent on foreign 

producers like crude oil 
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Background on Energy Policy 

Energy Independence Energy as an Economic Driver 

Policy have evolved over time but holds key theme 

 Since the end of WW2, Energy policy has evolved with different leadership but holds the theme of reducing imports and 

improving internal energy production 

 Energy policy characterized by a lack of long term decisiveness 

 Historically, US has refused to endorse Kyoto Protocol citing the market will limit CO2 emissions 

 Current mandate under Obama administration has pushed energy reforms, increasing CO2 emission taxation, and encouraging 

programs which foster sustainable energy development, while helping to further promote domestic oil and natural gas 

production 

 American leadership has consistently touted the idea of 

Energy independence-utilizing only Domestically 

produced energy 

 Much of US energy relies on imports as it is a net 

importer of Natural Gas, and imports about 40% of the 

Petroleum which it uses  

 

 

 

A main driver of the American Economy 

 Natural Gas and Oil industries contribute just over $1 

trillion, or 8% of USA GDP 

 Employer of 9.8 million jobs 

 5 Oil and Gas companies are included in the largest 

capital investors in America 

Policy Overview 

Source: Department of Energy 
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Politics of Shale Gas 
A Very Contentious Issue 

Differing Positions 

Source: Bloomberg, KPMG 

 A great amount of disagreement as to how to proceed with the future of shale gas 

 A great deal of the political tension occurs in the state governments which have authority over statewide environmental 

policy 

 Different States view fracking differently 

o In New York, 52% of the population believe the State Government should ban or limit the Practice 

o In Texas, a Republican state,  the number opposed drops to 37% 

 Party lines, however, are not the most important when considering Political effect of Fracking 

o Activist and lobby groups hold a great deal of influence 

o Pro Fracking supporters include: oil and gas industry, federal government, and mineral rights groups 

o Anti Fracking supporters include: environmental groups, local governments, organized citizen groups 

 

 

 
Opinions on Fracking by State 
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Government Support for Shale 

Source: WSJ, Reuters 

Federal Support 

 The Federal Level is as a whole generally more 

supportive of fracking 

 In the 1970s and 80s, faced with declining 

Natural Gas production, the federal government 

invested heavily in Shale 

 Under the current administration, support remains 

strong 

o There is a federal tax credit for companies 

who can develop “Unconvential Gas” of 

which Shale is included 

o White House has maintained in recent 

years that development of Shale will help 

increase US Energy Security, and reduce 

greenhouse gas pollution 

 

 

 

An important distinction between Federal and State level 

State Support 

 Arguably a more contentious issue at State level 

 Opinions do vary, but generally State governments 

are in support of the prospects of Shale gas due to 

the numerous economic benefits it provides 

o Generally, Republicans are greater 

advocates than Democrats 

 

 Different states have made different Economic and 

Resource commitments to shale 

o Ohio has recently supported further usage of 

their Utica Shale Play 

o Concurrently there is greater investment into 

the Pennsylvania Marcellus Shale 

 Private investment is also strong and well supported 

by State Governments 

o From 2013, a five year investment of $8 

billion has been made in Colorado’s Niobrara 

Play  
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Liquefied Natural Gas 

Source: Shell 

 

Transport 

 Methane/ Natural Gas which is converted from 

Gas to a liquefied form for ease of transport 

 The liquefaction process involves removal of 

certain components and then condensing by 

cooling the gas at a temperature of -162c 

 Transported by tanker, rail and truck 

 

 

 

 

Controversy 

 Despite being the most environmentally friendly 

fossil fuel, there are several concerns with LNG 

 Critics claim that the Liquefaction process to 

condense and transport the natural gas adds up to 

40% more CO2 than burning the gas alone 

 As with all fossil fuels there are safety concerns 

based off of isolated accidents 

o In 2004, at a Liquefaction facility in Algeria, 

27 were killed in an explosion 

 Transporting LNG is not more dangerous than 

transporting other types of gas 
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Impact on Energy Policy Moving Forward 

The Future 

 Varying points on where Shale Gas is headed 

 Undeniably, the US has an abundance of untapped 

Shale reserves 

 For a country who uses 25% of the worlds oil, yet 

has the ambition of being energy independent, Shale 

provide an option to expand reserves  

 Continuing and expanding Fracking operations 

makes sense for the US 

 With hefty and vocal criticism, is hard to see the 

extraction of Shale Gas increasing dramatically in 

the near future 

 

 

 

 

 

Impact on Energy Policy 

 The advent of Shale Gas in the public 

consciousness will undoubtedly affect Energy Policy 

 Currently, full exploitation of Shale resources is 

bound by environmental and public policy 

 It could be potentially unwise to base the future of 

America’s energy policy on the future of its 

environmental policy 

o Additionally, not all analysts are convinced 

about the viability of shale resources 

 Were environmental policy to loosen though, 

tapping into Shale resources would be a very 

positive direction in securing the energy future of 

the United States 

 It is likely though, that as shale extraction will not 

rise dramatically, there will be continued 

dependence on other sources. 

 

 

 

 

 

Source: Fortune 
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The Future of Shale Oil & Gas 
What Factors Will Be Key Drivers Going Forward? 

Oil as a Political Weapon 

Oil is increasingly being used as a 

political weapon; in September, 

rumours emerged that John Kerry 

allegedly struck a deal with Saudi 

King Abdullah to sell oil at a 

discount to market 

Less dependence on foreign oil 

perhaps indicates greater stability 

coming to US prices (like the Brent) 

in the future 

$9 B LNG hub could position US as 

a global leader in gas export; could 

effectively challenge Russia’s 

dominance in the area similar to 

how the Saudi’s used oil to thwart 

Saddam Hussein’s regime 

Commodity Pricing Bubble 

From an energy security 

perspective, shale presents a 

hopeful reprise from the need to 

import oil from the unstable Middle 

East. 

Fracking is an economically 

expensive activity – reliance on high 

prices and maintaining those prices 

is essential, unless technological 

progress can increase at a faster 

rate (unlikely) 

Easy money has propped up drilling 

companies – maintained relatively 

high prices (with the exception of 

October’s oil collapse) 

Support for Oil Producers 

End of quantitative easing and future 

interest rate hikes will increase cost-

of-capital for shale explorations 

Energy Policy Act of 2005 provided 

large benefits in the form of reprise 

from environmental legislation for 

producers – further support will be 

vital for continued shale productivity.  

LNG exports, as will be a infant 

industry in the US, will need 

substantial protection from forces 

such as Russia who depend largely 

on the commodity export 

Source: The Guardian, Daily Resource Hunter, The Times UK, Global Research 
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Economic Constraints 
What Would Impede Shale Growth Going Forward? 

Resource Availability and Conditions 

Cost of Capital Appropriate Commodity Prices 

Operations like fracking are highly resource-intensive and require many inputs that may not be proximate to where shale 

fields are located: 

 Water 

o Importing water from nearby wells, lakes and other resource basins is very costly, although water is a necessary 

input for fracking operations; countries like Libya and Algeria have seen similar debilitating constraints 

 Rate of Technological Change 

o The primary constraint to shale growth is the high costs of exploration and development: Canadian and US drilling 

technology results in drilling costs about half of that in areas like Kuwait, technological change drives a 

disproportionate amount of growth in shale 

Source: Economic Times India, Hellenic Shipping News, Huffington Post, Wall Street Journal, Financial Times 

How do shale producers lower their cost of capital? 

 Macroeconomic Considerations 

o Rising interest rates will be detrimental for this 

 Government Incentive Schemes? 

o Greater benefits to US oil producers would be 

met with environmental, political and FDI 

implications, however 

Essential to the industry’s viability 

 Decline is not threatening shale industry’s competitive 

position yet 

o As of late-October 2014, prices could likely fall 

by another $20 before any serious 

repercussions or growth stagnation were to 

occur 
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Shale Output in Major Fields 

Shale Oil Production (kbbl/d) in Major Fields, 2007-2014 

Source: U.S. Energy Information Administration 

Growth Trend is Exponential, But What Factors are Needed to Continue the Prop-Up? 
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Political Considerations 
US Political Landscape will Directly Affect Shale Activity 

Legislative Changes 

US Midterm Elections 

Much of the legislative changes concern the environmental impact that fracking, drilling and extracting has on surrounding 

bodies of water and settlements 

 Canadian Linkage: New Brunswick/Nova Scotia Precedents 

o Recently released an intention to pass provincial legislation for environmental protection that would be among the 

most strict in North America 

 Canadian Linkage: New Brunswick/Nova Scotia Precedents 

o Recently released an intention to pass provincial legislation for environmental protection that would be among the 

most strict in North America 

 

Source: CBC, Reuters, CFR 

Recent midterm elections were filled with debate about energy policy 

 Obama Administration 

o Climate Action Plan attempts to add excess regulations to control emissions 

 Mitch McConnell 

o Senate Minority Leader 

o Intends to attempting to thwart any intentions Obama has on restricting carbon emissions 

 Crude Oil Export Ban 

o Republican-controlled senate means that  Lisa Murkowski, Chair of the Senate Energy Commission, can take 

steps to make the licensee process more transparent and begin to enact changes to try to reverse the legislation 

that has banned crude oil export in the US for nearly 40 years 
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Environmental Considerations 
An Important Consideration for any Shale Oil & Gas Analysis 

Source: Water Online, Prevent Cancer Now 

Contrary Views Personal Impact 

At the core of any energy practicality debate is the 

environmental impact. Even for non-environmentalists, we 

cannot turn a blind eye to the significant implications that 

horizontal drilling and fracking techniques have on the 

communities they take place in: 

 Chemical Seeping 

o Fracking solution has toxic chemicals that are, 

according to the way fracking is performed, 

literally injected into the ground and often 

contaminates the nearby watershed 

o However, hopes that new technology will 

reduce hard water output and water usage as a 

whole, leading to a cleaner future shale supply 

Water pollution affects individuals home, wells, and 

supplies to businesses 

 Methane Seepage 

o Loosening the methane gas previously 

contained between tight layers of shale raises 

levels of naturally occurring methane in the 

drinking water supply 

o Fracking linked to an increase in water 

contamination cases in states near the shale 

fields: Ohio, Alabama, New Mexico 

o Linked to incidence of cancer due to chemical 

seepage 

o Chemicals are known as Endocrine Disrupting 

Chemicals (EDC) for their impact on the human 

endocrine system 
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Our Outlook 
Today’s Shale Shaping Tomorrow’s US Energy Industry and Policy 

Shale will be a Powerful Tool for 

Political Leverage 

Increased US oil and gas supplies 

domestically do in some sense help 

to lower exposure to political risks, 

but also increase the impetus for 

price conflict 

The threat of energy security will be 

a powerful (short-term) tool for 

imparting influence over traditional 

trade partners, but will be unlikely to 

exist indefinitely 

May lead to cold conflict between 

countries dependent on oil and gas 

(especially the latter) exports to the 

US – increase downward price 

pressure to narrow the spreads US 

refiners generate 

The Past as a Predictor 

Looking at Canada and Western 

Canada Select oil sands, there are 

still countless barriers to Energy 

Independence 

Although these barriers are different 

than those faced by the US, it 

indicates that energy self-

sustenance is an integrated effort 

that must be achieve through 

industry and structural changes 

US Energy Security Cannot be 

Entirely Attributed to Shale 

Years of technological change is 

needed to achieve the same 

efficiencies seen in other parts of the 

world with respect to extraction 

Future of gas due to low costs and 

high initial setup expenditures for 

LNG export will make the economics 

of a natural gas self-sustained US 

questionable in short-run 

Middle East instability has an impact 

on energy prices but is largely 

cyclical 


