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THE SHALE EXPLOSION

INTRODUCTION

North America (largely the United States of America (US), 
but also Canada and Mexico) has seen strong growth in gas 
production since 2005, and a significant pick up in oil production 
since 2008. This is being driven from five main sources:

1. Oil sands in Canada 
2. Oil and gas from conventional deep-water sources in the 

US and Mexico
3. Oil and gas from shale1 and tight sands2 (unconventional)
4. Natural gas liquids (NGLs) associated with the 

production of natural gas
5. Biofuels. 

The most significant source is unconventional shale gas and oil 
(and other liquids), which is where this report will focus.

This acceleration in oil and gas production has led to a 
lot of talk about the possibility of the US becoming energy 
independent. However, the reality is that despite being close 
to producing enough natural gas to meet its demand the US is 
still heavily reliant on oil as an energy source and is far from 
being oil independent. The US remains the largest consumer 

Impediments to US energy independence and impacts on global markets

of crude oil in the world and will continue to consume more 
than it produces for the time being based on current published 
reserves and production rates, primarily due to its use of oil in 
transport (about 70% of US oil demand).

This report explores the following three themes and also goes 
on to explore how these themes influence Arnhem’s view of the 
industry:

1. The implications of increased US oil and gas production, 
taking dependence on crude oil into consideration

2. The impact of US shale gas on Asian Liquefied Natural 
Gas (LNG) prices

3. The impact of US shale gas on the US economy and 
manufacturing sector.

RISING PRODUCTION VOLUMES OF SHALE 
OIL AND GAS

Fig. 1 and Fig. 2 show the source of oil and natural gas 
production over the past couple of decades. The clear driver of 
production over the past 5-10 years is shale – since about 2008 
for oil and since 2005 for natural gas.
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1 A fine-grained, sedimentary rock composed of mud from flakes of clay minerals and tiny fragments of other materials. The shale acts as both the 
source and reservoir for the hydrocarbon.
2 A relatively impermeable reservoir rock from which hydrocarbon production is difficult. 

Fig. 1: US Oil Production by Source

Source: US Energy Information Administration (EIA), Deutsche Bank Global Markets Research
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Fig. 2: US Natural Gas Production by Source

Source: US Energy Information Administration (EIA), Deutsche Bank Global Markets Research

The contribution of shale gas to total US natural gas production 
volume was about 2% in 2000, but this rose to 40% in 2012. 
The increase has more than offset the decline in conventional 
gas fields, pushing up total gas output. The US Government 
agency, the Energy Information Administration (EIA), estimates 
that shale gas will account for almost half of total natural gas 
output by 2035.

WHAT IS SHALE OIL AND GAS AND WHY THE 
REVOLUTION IN THE US?

Shale oil and gas are examples of unconventional3 resources. 
Other unconventional resources include tight oil and gas, and 
coal bed methane (coal seam) gas. The term “unconventional” 
is typically used to describe oil and gas resources whose 
characteristics such as porosity, permeability or trapping 
mechanism are different to “conventional” sandstone 
and carbonate reservoirs. Typically, the characteristics of 
conventional reservoirs enable oil or gas to flow readily into 
wellbores, whereas unconventional resources like shale 
generally require intervention and stimulation, such as hydraulic 
fracturing4  (“fracking”), to get the oil or gas to flow at sufficient 
rates.

Shale oil and gas are found in hard flaky rock deep below 
the surface (see Fig. 3) – considerably deeper than most 
conventional sandstone reservoirs. After it is extracted, shale 
gas is taken directly via pipeline for sale on markets and thus 

there are no separately quoted shale gas prices. Shale gas is 
traded just like normal natural gas and its composition is almost 
entirely methane, the same as conventional natural gas. Shale 
oil is medium/light oil with quality on par with WTI (West Texas 
Intermediate) or higher. Shale oil production in the US has a 
shorter history than shale gas, with output volume only showing 
full-fledged growth from around 2008. 

Fig. 3: Shale oil and gas extraction

Source: US Energy Information Administration (EIA)

The hydrocarbons5 in shale reservoirs range from dry natural gas 
(methane) through to crude oil. In between there are a number 
of Natural Gas Liquids (NGLs), such as ethane, propane, 
butane etc., which are liquid when cooled after extraction, and 
which have multiple uses across many sectors of the economy, 

3 Unconventional oil and gas production is a term used to describe oil and gas that is produced by means that do not meet the criteria for 
conventional production. Coal bed methane, shale oil and gas, and tight oil and gas are examples.
4 Fracturing of rock at depth by pumping water into a well at very high pressures.
5 A naturally occurring organic compound comprising hydrogen and carbon. Hydrocarbons can be as simple as methane (CH4), the main 
constituent of natural gas, or a complex mixture of hydrocarbons like petroleum.
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including petrochemical production, fuel for heat and cooking, 
and as an input into vehicle gasoline. Liquefied Petroleum 
Gas (LPG), or “autogas”, is a mix of propane and butane. 
There are three distinct markets for oil, dry gas and NGLs, 
although higher crude oil prices influence the value of NGLs. 
These hydrocarbons have uses across most sectors of the 
economy.

So why has shale development happened in the US?
Fig. 4, showing US gas production by source, demonstrates that 
despite shale gas being produced in small quantities for decades, 
the big acceleration in shale gas production happened around 
2005. Fig. 4 shows that this spike in production coincided with 
record high US domestic gas prices (Henry Hub6). But this is no 
coincidence. The cost of extracting unconventional hydrocarbons 
is materially higher than conventional7 resources, and shale oil 
and gas need a high price to make them economic. The issue 
of price is a critical factor in this whole discussion, and shall be 
addressed a number of times in this report. 

The following factors can be identified as key reasons for the 
shale gas/oil boom in the US:

1. Domestic and global prices
High domestic gas prices (Henry Hub) provided the 
incentive to increase drilling of shale reservoirs, and high 
global oil prices provided the incentive for the pursuit of 
liquids rich reservoirs.

6 A pipeline hub on the Louisiana Gulf coast. It is the delivery point for the natural gas futures contract on the New York Mercantile Exchange 
(NYMEX).
7 Conventional oil and gas production is where crude oil and natural gas are produced by a well drilled into a geologic formation in which the 
reservoir (typically sandstone and/or carbonate) and fluid characteristics permit the oil and gas to flow readily to the wellbore.

Fig. 4: North America – Natural Gas Production & Consumption 1970 - 2012

Source: BP Statistical Review of World Energy 2013

2. Government encouragement 
The petroleum industry in the US is a key focus for its 
governments, which has historically encouraged domestic 
production over imports from the Middle East given the 
fractious relationship that the US has had in this region.

3. Private ownership 
In the US, the rights to underground resources accrue to 
landowners, and leasing rights to land can be traded on a 
private basis. In many cases development of underground 
resources is in the interest of landowners, which itself  
encourages development. In Texas, which is a major source 
of shale production, almost 90% of development is under 
private land. Also, in the US and Canada participation of 
foreign capital is unrestricted.

4. Geological knowledge and data
The US geology (or “rocks”) are well understood given its 
long history of oil and gas production. Over a million wells 
have been drilled in the US and there is a vast database of 
seismic and well data covering much of the continent. Oil 
and gas exploration and appraisal is an expensive business 
and so having existing data and a good understanding of 
the geology means that development and production can 
happen quicker and cheaper. The geology in many regions 
of the US is attractive for shale oil & gas extraction given that 
the shales are brittle and fracture easily allowing the flow of 
hydrocarbons. 
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5. Availability of services and equipment
Drilling and other peripheral services are abundant. In the 
US, the petroleum industry has long been a large industry, 
which has led to scale benefits. When the cost of drilling rigs 
and ‘fracking’ equipment can be spread over many wells 
in an area, the unit cost comes down quickly. Hydraulic 
fracturing also requires plentiful supplies of water and this is 
also readily available.

6. Infrastructure
Pipeline and other infrastructure are abundant, and there is 
also plenty of domestic transport infrastructure including rail 
facilities to cost effectively move shale oil to the Gulf coast. 
In addition, spot transaction points exist across the country. 
Henry Hub natural gas futures are traded on NYMEX8 and 
delivered at the Henry Hub in Louisiana.

These factors above have all contributed to an oil and gas 
production boom in the US, however, the relative price of oil and 
gas is also an important consideration. Shale oil and gas could, 
and has been, produced without many of these supporting 
factors – but at a higher cost of production. It was the record 
high gas prices from around 2005 that really saw gas production 
accelerate, and increased production then drove some of the 
other factors which in turn added momentum. Although it differs 
by region and basin, our recent meetings with industry players in 
the US suggest that the breakeven cost of production for shale oil 
is around $60-80/bbl9, and for shale gas it’s around $3.50-4.50/
mmbtu10. When we saw the Henry Hub gas price fall to below 

8 New York Merchantile Exchange
9 Barrel
10 Million British thermal units
11 Organisation of Petroleum Exporting Countries

$3.00/mmbtu in 2012, almost the entire US drill rig fleet switched 
from drilling for gas to drilling for liquids (or oil). Even with the 
gas price back up around $4.00/mmbtu, rigs are still primarily 
chasing liquids and the gas being produced is a by-product of 
this liquids production known as associated gas. If oil were to fall 
below $80/bbl we would likely see a material pullback in US oil 
production.

WHAT ARE THE IMPLICATIONS OF INCREASED 
US OIL AND GAS PRODUCTION?

Impact of US shale oil on its own energy independence 
and on OPEC11

The first issue we want to address is whether increased US 
shale oil production is likely to result in the country becoming 
energy independent, leaving OPEC less powerful and less 
relevant. Fig. 5 shows oil and natural gas production over the 
past 45 years. The dotted line is the EIA forecast for US oil 
production out to 2020. 

There remains a gap of about 10 million barrels of oil per day 
between US oil production and consumption, and the gap is 
forecast to be around 8 million barrels of oil per day in 2020 – 
meaning the US remains a net importer and remains reliant on 
exporting nations and OPEC for around 30-40% of its oil needs. 
Even if we assume consumption continues to decline, continuing 
the trend of the past 5 years, there will still be a need to import a 
net 5 million barrels per day. So, although the US is decreasing 

Fig. 5: North America – Oil Production and Consumption 1965 - 2012

Source: BP Statistical Review of World Energy 2013
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its need for imports, there is still a shortfall that needs to be 
imported.

In addition to this, other developing economies are growing at a 
pace which is offsetting the lower import demand from the US. 
Over the past decade North America’s growth in oil consumption 
has been roughly flat, with a compound annual growth rate 
(CAGR) of -0.3% p.a., and total OECD demand (about 50% of 
global demand) has fallen by an average 0.6% p.a.  Over the 
same period, however, Asia Pacific consumption has grown at 
a CAGR of 3.0% p.a., Middle East consumption has grown at a 
CAGR of 4.4% p.a., African consumption has grown at a CAGR 
of 3.2% p.a. and Latin America at a CAGR of 2.7% p.a. Total non-
OECD oil consumption has grown an average 3.9% p.a. over 
the past 10 years. In particular, China (12% of global demand) 

12 Million barrels per day

has grown its oil consumption at an average CAGR of 6.9% (see 
Fig. 6). Put simply, over the same period that the US has grown 
its oil production from 6.8 mmbbl/d12 to 8.9 mmbbl/d (adding 2.1 
mmbbl/d between 2006 and 2012), China alone has grown its 
demand from 7.4 mmbbl/d to 10.2 mmbbl/d (adding 2.8 mmbbl/d).
Saudi Arabia is still the only country with significant spare oil 
production capacity and the ability to increase production, making 
it the swing producer. Again, we also need to consider price. 
Saudi Arabia’s average cost of production is around US$20/bbl. 
Interestingly, OPEC’s share of total oil production has actually 
increased over the past decade from about 40% to 43% (refer to 
Fig. 7). So, despite the fact that the US continues to increase its 
own production and secure additional energy security for itself, at 
least for the foreseeable future it appears that OPEC will continue 
to have influence over global oil markets and, therefore, prices.   

Fig. 6: China – Oil Production and Consumption 1965 - 2012

Source: BP Statistical Review of World Energy 2013

Fig. 7: OPEC % of Global Oil Production

Source: BP Statistical Review of World Energy 2013
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Before we move to natural gas, it’s worth considering what the 
US can do to substantially reduce its reliance on crude oil – in 
particular, are there opportunities to switch to natural gas? 

According to the EIA about 70% of US crude oil consumption 
is used for transportation, and of this about 65% is consumed 
in personal vehicles. So about 45% of total US crude oil 
consumption is for personal vehicles and about 25% for other 
transportation. There are moves to convert trucking fleets and 
marine vessels to natural gas. The Staten Island ferries in New 
York are being converted to natural gas, many New York taxis 
are now hybrids, and a number of US trucking companies have 
announced plans to move their fleets to natural gas. However, 
all this is a slow process and requires significant infrastructure 
investment. A substantial proportion of the transportation 
category is likely to convert from crude oil to natural gas over 
time. However, even if all non-personal transportation converts 
to natural gas, this would only reduce US consumption from 
18.6 mmbbl/d to about 14 mmbbl/d, still well above the EIA’s 
forecast for US production in 2020. A series of meetings we had 
with various industry players in the US highlighted a myriad of 
problems associated with converting the US personal vehicle 
fleet to natural gas. The key issues were: 

1. A reluctance to have a natural gas tank attached to the 
car due to safety perceptions

2. The space that a natural gas tank requires
3. The lack of natural gas refuelling infrastructure around 

the country
4. The issue that an LNG tank needs to be kept cool 

and, whereas a truck fleet is kept running most hours 
of the day (keeping the LNG tank cooled via burn-off 
evaporation), most personal vehicles are not driven 
constantly. 

As such, we believe a meaningful switch to natural gas by 
personal vehicles in the medium-term is unlikely. Fig. 8 shows 
the uses of crude oil in the US. 

After transport, the next largest user of petroleum is the 
industrial sector, and we believe that material shale gas 
production will likely be absorbed for industrial uses and/
or power generation. Fertilisers, pesticides, plastics, petro 
chemicals, waxes, rubber, cosmetics, perfumes etc. are all 
highly oil intensive. The US is a large importer of fertilisers and 
petrochemicals. Cheaper gas has already encouraged billions 
of dollars of investment in these industries. For example, 
about US$16 billion is currently being spent on constructing 
ammonia plants (including by the Australian fertiliser company 
Incitec Pivot). As these industries expand, the US will become 
increasingly less dependent upon imports of these products 
and the prices of many petroleum or gas derivative products 
may come under pressure.

So, with regard to crude oil, we believe the US will continue to 
be a net importer for the foreseeable future and that emerging 
economies like China will more than offset any reduction 
in demand by the developed economies. With OPEC still 
accounting for a meaningful proportion of global production 
(about 43% in 2012) and Saudi Arabia remaining the swing 
producer and one of the lowest cost producers, we don’t see 
OPEC becoming less powerful or less relevant in the global oil 
market any time soon. 

Impact of US shale gas on Asian LNG markets
The second important area to consider is the potential impact 
from the export of US shale gas into Asia. The following figure 
shows natural gas prices in the various regions of the world. 
There has been a significant divergence in prices between 

Fig. 8: US Petroleum Consumption Estimates by Sector 1987-2011

Source: US Energy Information Administration (EIA)
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regions over the past five years. Japanese LNG prices are 
based off crude oil prices, whereas the US and UK prices are 
local indices based on local gas supply and demand conditions. 
Asian spot LNG prices have also been influenced by the 
Japanese Fukushima nuclear disaster and the resultant shut 
down of most nuclear energy facilities in Japan. Some of these 
reactors are starting to come back online, resulting in an easing 
of short-term spot prices. Contract prices, however, remain oil-
linked and are relatively high given that crude oil remains at 
historically high levels.  

Given the sustainably high gas prices being achieved in Asia, 
there have been a number of LNG export facilities proposed 
in the US. At this stage only two projects have received export 
approval from the Department of Energy (DOE) and the 
Federal Energy Regulatory Commission (FERC).  At current 
prices (Brent crude oil at about US$100/bbl and Henry Hub 
gas at about US$4.00/mmbtu), the following price differentials 
exist (these are LNG prices landed in Shanghai (including 
liquefaction, transport etc) estimated by Wood Mackenzie):

a. US$9.00/mmbtu LNG from US Gulf coast,
b. US$10-12/mmbtu pipeline gas from Russia – note that a 

deal here has yet to be finalised,
c. US$11-12/mmbtu pipeline gas from Turkmenistan,
d. US$12.00/mmbtu LNG from Canada West coast,
e. US$14-15/mmbtu LNG from Australia.

As at June 2013, there is 140 million tonnes per annum (mtpa) 
of potential US LNG export capacity that has applied to FERC 

Fig. 9: Natural Gas Prices

Source: BP Statistical Review of World Energy 2013

13 Billion cubic feet per day

for approval, and a total of 230 mtpa of US LNG export 
proposals have been identified. The two projects that have 
received approval, Freeport LNG and Cheniere’s Sabine 
Pass, account for about 3.1 bcf/d13, or 25 mtpa of LNG. There 
are a number of reasons we don’t believe anywhere close to 
230 mtpa of LNG will be exported from the US. In fact, we 
expect less than half the 140 mtpa that have actually applied 
to FERC will go ahead. The reasons behind this view are as 
follows:  

1. Need for diversification
Industry consultants Wood Mackenzie, who are well 
connected to LNG buyers, estimate that buyers would 
want no more than 15% exposure to the US for their total 
LNG needs. Buyers like diversification for energy security. 
The current global LNG market is about 250 million tonnes 
per annum (mtpa), and is estimated by Wood Mackenzie 
to grow to about 400 mtpa by 2020. If we assume that 
15% of total demand is satisfied from the US, this equates 
to about 60 mtpa of export LNG, which is equivalent to 
about 8 bcf/d of natural gas.

2. Contract restrictions
Supporting the view that only about 15% of LNG will be 
sourced from the US is the important fact that the DOE 
approvals are granted on the condition that they can be 
rescinded at any time. We don’t believe that any major 
LNG customer would be prepared to risk a material 
proportion of their energy security on contracts that could 
be rescinded at any time.
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3. Impact of regional demand on prices
On the East Coast of Australia we have seen the impact 
that LNG exports can have on domestic prices. East 
coast gas demand in Australia will go from about 700PJ14/
year to about 2,400PJ/year by 2016 once all approved 
Gladstone LNG projects are up and running. As a result, 
the domestic gas price is estimated to have increased 
from around $4.50/GJ to about $8-9/GJ. Gas is also a 
regional market in the US. Although total US gas demand 
is about 70 bcf/d, we need to consider regional demand. 
Most proposed LNG projects are on the US Gulf coast. 
The two already approved projects have a combined 
capacity of about 3 bcf/d, which on face value is only 4.5% 
of current demand. However, the Louisiana market is 
about 11 bcf/d, and so these two projects represent about 
a 28% increase in demand. It won’t take many projects 
to get up before regional demand pushes up local prices. 
Hence project economics and the market is more likely to 
decide how many projects get up rather than government 
and regulatory approvals.   

4. Potential government restrictions
Many believe that the US will significantly limit gas 
exports to ensure US energy security and to stimulate 
the domestic economy through increased use of cheaper 
gas. Ultimately, it could come down to the US government 
legislating that domestically produced gas must stay in the 
US. At the moment US laws prohibit the export of crude 
oil. In late June 2013, US President, Barrack Obama, 
made a speech in which he stated, “Going forward, we 
will promote fuel-switching from coal to gas for electricity 
production… Since heavy-duty vehicles are expected to 
account for 40 percent of increased oil use through 2030, 
we will encourage the adoption of heavy duty natural gas 
vehicles as well.” In the same speech he empowered the 
EPA to commence a process for rule-making to reduce US 
carbon emissions. All these comments support increased 
domestic gas use rather than export.

So, overall, although we do expect some US LNG exports into 
Asia by the end of this decade, we don’t expect a dumping 
of excess supply from the US that will materially damage the 
market. It’s also worth noting that additional supply of 80-
100mtpa is needed anyway (in addition to those projects 
already being developed) to meet the expected growth in 
demand by 2020. 

Furthermore, although we expect some downward pressure 
on Asian oil-linked prices, we don’t expect prices to move 
completely to US export parity prices because buyers 
are generally seeking US volumes for diversification, not 
specifically for lower prices. Most recent deals for US export 
LNG have been done using a hybrid formula based on a 

combination of both Henry Hub and oil-linked prices. Buyers 
are very aware that Henry Hub is vulnerable to factors specific 
to the US, including weather related events such as seasonal 
hurricanes, and that Henry Hub prices have been higher than 
other global prices in the past. For example, if Henry Hub went 
to $6/mmbtu and oil came back to about $70-80/bbl, then 
Henry Hub-linked prices would actually be higher than Asian 
oil-linked prices.

Impact of US shale gas on the US economy and 
manufacturing sector
The third issue we aim to address relates to the impact 
the shale gas boom may have on the US economy, as the 
availability of lower priced gas appears to be having a positive 
impact on economic growth. On our recent trip to the US we 
learnt that about $60-80 billion of new investment in the 
manufacturing industry has been proposed in the US given 
the abundance of attractively priced natural gas. Whether this 
actually gets spent remains to be seen and largely depends on 
what happens to the gas price going forward. As an example, 
we recently met with fertiliser company CF Industries in 
Louisiana, shortly after it announced plans to build a new 1 
million tonne per annum Ammonia plant. The economics of a 
new plant stack up at current low Henry Hub gas prices, but 
not at $5-6/mmbtu gas prices. So although $3-4/mmbtu gas 
appears attractive to the manufacturing sector, based on our 
discussions with industry participants, investment cases start to 
become less clear at US$5-6/mmbtu gas. The break-even cost 
of shale gas production in the US is between US$3-5/mmbtu 
according to Wood Mackenzie, and this is expected to rise over 
time as low-cost areas become fully developed.

The shale gas boom does appear to be having a positive 
impact on the US economy. Employment within the oil and gas 
extraction industry has increased in recent years by 20-30% on 
some estimates and, according to IHS Global Insight, the shale 
gas industry supported 600,000 jobs in 2010, which is expected 
to grow 45% to 870,000 by 2015. The American Chemistry 
Council (ACC) expects that an increased use of natural gas by 
the US domestic manufacturing industry will generate over a 
million new jobs in the coming years. With natural gas pricing 
falling below coal equivalent prices, utilities with the capability 
and capacity have been switching to burning more natural 
gas at the expense of coal. In 1990, coal plants on average 
supplied 50% of US electricity, but by 2012 this share had fallen 
to around 31% with natural gas the key alternative source of 
energy. IHS Global Insight claims that natural gas will result 
in an average reduction of 10% in electricity prices nationwide 
(between 2010 and 2015), boosting industrial production 
and increasing disposable household income, all positively 
impacting US GDP. Fig. 10 shows that manufacturing’s share of 
investment in the US has risen after decades of declines since 
the acceleration of shale gas extraction around 2005.

14 Petajoule
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Fig. 10: Manufacturing share of investment has risen after decades of declines

Source: BIS, Haver Analytics, Deutsche Bank Global Markets Research

Over the longer term, an important factor affecting 
growth in the US manufacturing sector will be whether 
the US government decides to prioritise energy exports 
or manufacturing competitiveness. If the US decides to 
maintain its regulation of energy exports, the divergence 
between domestic and foreign prices may remain, 
thereby enabling domestic manufacturers to drive up 
their competitiveness. If the government decides to 
promote energy exports, on the other hand, it likely that 
the energy resource extraction and mining sectors will 
benefit as a result. The expected impact on employment 
and construction from building LNG export facilities will be 
positive for the US economy. However, it may also mean 
that domestic energy prices converge with international 

prices, resulting in less improvement in competitiveness for 
domestic manufacturers using locally sourced energy. Of 
course, there will be other important factors including currency 
that will signficiantly influence the overall outcome.

CAN THE US SHALE BOOM BE REPLICATED 
ELSEWHERE?

So far in this report we have considered the implications of 
the shale oil and gas boom in the US and our assumptions 
regarding the rest of the world have largely been based on 
the status quo. So it is important to consider whether this 
phenomenon is something unique to the US and hence a 

competitive advantage, or 
whether it’s just a matter of 
time until other countries will be 
able to achieve their own shale 
booms.

Fig. 11 shows identified shale 
oil and gas basins around the 
world. The obvious conclusion 
is that there are vast resources 
of shale oil and gas around 
the world. What is not obvious 
is whether these resources 
are economically recoverable 
at current market prices. 
Actual booked reserves to-
date suggest that either they 
are not or, more likely, no one 
knows yet. It’s important to note 

Fig. 11: Identified shale and gas basins

Source: EIA
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that there are almost unlimited oil and gas resources around 
the world, but what matters is what price is required to justify 
extraction.

With twice the recoverable shale reserves of the US according 
to the EIA, the biggest potential producer is China. The 
questions are how much and when? Large scale production 
looks unlikely until the end of this decade at the earliest. 
Despite ambitious targets of reaching 60 to 100 Bcm15  per year 
by 2020, China is not at the inflection point that the US found 
itself in 2006. The key challenges China faces include; 

1. It’s early days in understanding the geology
2. Lack of water for hydraulic fracturing in the remote 

regions where the hydrocarbon basins are located
3. We understand that the geology is potentially not as 

brittle (more clay) as it is in the US and hence flow rates 
may not be as attractive

4. A lack of infrastructure. 

Ultimately, these issues can be overcome, but they will take 
time and the speed and extent of development will depend on 
market prices.

15 Billion cubic metres

Given the variation across the world’s shale formations in 
both geology and above-the-ground conditions, the extent to 
which global technically recoverable shale resources will prove 
to be economically recoverable is not yet clear. The market 
effect of shale resources outside the US will depend on their 
own geology, production costs, volumes, and wellhead prices. 
Two other key factors that need to be considered are the 

Table 1: Top 10 countries with technically recoverable shale 
oil and gas
Shale oil Shale gas
Top 10 countries with technically 
recoverable shale oil resources

Top 10 countries with technically 
recoverable shale gas resources 

Rank Country
Billion 
barrels

Rank Country
Trillion Cubic 

Feet (tcf)
1 Russia 75 1 China 1,115

2 US 58 2 Argentina 802

3 China 32 3 Algeria 707

4 Argentina 27 4 US 665

5 Libya 26 5 Canada 573

6 Australia 18 6 Mexico 545

7 Venezuela 13 7 Australia 437

8 Mexico 13 8 South Africa 390

9 Pakistan 9 9 Russia 285

10 Canada 9 10 Brazil 245

World total 345 World total 7,299

Source: US Energy Information Administration, June 2013

access to water in order obtain the shale oil and gas and, very 
importantly, pipelines and other infrastructure required to get 
the product to market.

Revisiting the key reasons the US shale oil and gas boom has 
been so successful, we see that: 

1. Individual landowners have the rights to underground 
resources and are open to financial incentives to allow 
drilling

2. There exists unrestricted participation of foreign capital
3. Infrastructure and transport is abundant
4. Drilling rigs and ‘’fracking” equipment are abundant, as 

well as water sources
5. The geology is attractive
6. The geology is well understood, with over one million 

wells already drilled across the US. 

Very few of these drivers apply to other potential shale basins 
and, in any event, they will take time to develop.

CONCLUSIONS

Based on our review of the sector, our conclusions from our 
research include:

a. The US will continue to be a net importer of crude oil 
for the foreseeable future and, although it continues to 
improve its overall energy security position, it will remain 
at least partially dependent on global oil markets. US 
dependence on the Middle East will reduce to some 
degree assuming oil prices remain well above US$80/
bbl long-term, but OPEC will continue to be a key player 
in global oil markets given its position as one of the 
lowest cost producers and the swing producer with 
spare capacity. Even as the US reduces its oil demand, 
developing economies such as China will increase their oil 
demand by an even greater amount.

b. The US will export some of its gas to Asia as LNG, 
but total exports will likely not exceed 60 mtpa before 
2020. About 80-100 mtpa of new supply is required to 
meet global demand, so this does not in itself represent 
over-supply. Traditional oil-linked pricing in Asia should 
continue, although some contracts will probably be done 
using a combination of oil-linked and Henry Hub-linked 
pricing. The slope of oil-linked contracts (the percent of 
the oil price – prices at parity with oil, i.e. on an energy 
equivalent basis, would have a slope of 17%) are likely 
to come under some pressure given the increased 
competition. We believe slopes of <14% are possible 
for new contracts, compared to 14-15% for Australian 
contracts signed over the past few years.
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c. The US is expected to continue to benefit from 
domestic gas supply and we expect the government will 
continue to support conversion to gas derived electricity 
generation and conversion of the nations transport fleet. 
Manufacturing will also continue to be a beneficiary of gas 
availability and this is expected to contribute positively to 
economic growth.

   

INDUSTRY IMPLICATIONS

The drivers behind the US shale oil and gas boom are similar 
in only a few regions and one of these is the Cooper Basin 
in Australia. The geology appears to be attractive and is well 
understood as it has been drilled for decades, the acreages 
are already secured by the operating companies so landowner/
government negotiations are not required, and there is already 
established infrastructure to get the oil and gas to market. 
Exposure to the Cooper Basin can be achieved through 
Santos (STO), Beach (BPT), Drillsearch (DLS) or Senex 
(SXY), with Santos having strategic advantages with respect to 
infrastructure, access to markets and resource positioning.

US growth exposed stocks, such as Orica (ORI), Brambles (BXB), 
Resmed (RMD), and CSL Limited (CSL), should benefit from the 
contribution the oil and gas industry is making to boosting the US 
economy both directly through jobs and extraction activity, but 
also indirectly through the benefits of cheaper natural gas. An 
additional benefit to these stocks is the recent weakness of the 
Australian dollar (AUD) relative to the US dollar.

We continue to see support for the oil price for reasons including:

1. The breakeven cost of US shale oil is around $60-80/bbl
2. The Middle Eastern countries, who still largely influence 

the oil price, require US$70-90 /bbl to balance their 
budgets given increasing commitments to social welfare,

3. Other incremental sources of production such as deep-
water drilling and oil sands also have break even costs 
around US$70-90/bbl. 

In addition we expect total global oil demand to remain robust, 
driven by developing economies such as China. This is 
supportive of oil exploration and production (E&P) companies, 
and the recent weakness in the AUD is an additional benefit to 
the Australian oil E&P companies including Woodside (WPL), 
Origin (ORG) and Santos (STO).

Finally, although we expect LNG prices in Asia to come under 
some pressure given competition from US LNG exports, we 
expect Asian LNG markets to remain robust overall. Pressure 
on future contract pricing is unlikely to have a negative impact 
on existing Australasian LNG projects for Santos (STO), Oil 
Search (OSH), Origin (ORG) and Woodside (WPL) given 

these projects are already sold forward on long-term contracts. 
Although new Australasian greenfield projects will probably 
struggle to achieve suitable returns to be sanctioned, a 
robust Asian market remains favourable for expansion trains 
(brownfield projects) that are likely to be announced in the next 
year or so, such as for PNG LNG and possibly APLNG. The 
lack of new projects may be a reason to exercise caution with 
regards to the Mining Services sector.
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GLOSSARY

bbl Barrel

bcf/d Billion cubic feet per day

Bcm Billion cubic metres

Conventional Conventional oil and gaws production is is where crude oil and natural gas are produced by a well 
drilled into a geologic formation in which the reservoir (typically sandstone and/or carbonate) and fluid 
characteristics permit the oil and gas to flow readily to the wellbore.

EIA US Energy Information Administration

Henry Hub A pipeline hub on the Louisiana Gulf coast. It is the delivery point for the natural gas futures contract on 
the New York Mercantile Exchange (NYMEX).

Hydraulic Fracturing Fracturing of rock at depth by pumping water into a well at very high pressures.

Hydrocarbon A naturally occurring organic compound comprising hydrogen and carbon. Hydrocarbons can be as 
simple as methane (CH4), the main constituent of natural gas, or a complex mixture of hydrocarbons 
like petroleum.

mmbbl/d Million barrels per day

mmbtu Million British thermal units

mtpa Million tonnes per annum

NYMEX New York Mercantile Exchange

OPEC Organisation of Petroleum Exporting Countries

PJ Petajoule

Shale A fine-grained, sedimentary rock composed of mud from flakes of clay minerals and tiny fragments of 
other materials. The shale acts as both the source and reservoir for the hydrocarbon.

Tight A relatively impermeable reservoir rock from which hydrocarbon production is difficult.

Uncoventional Unconventional oil and gas production is a term used to describe oil and gas that is produced by means 
that do not meet the criteria for conventional production. Coal bed methane, shale oil and gas, and tight 
oil and gas are examples.
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