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Introduction
The shale gas revolution has changed the landscape of American energy – transforming the US 
from a country that was building billion-dollar terminals along its coasts to import liquefied 
natural gas (LNG) from countries like Qatar, to one that is reconfiguring those facilities to ex-
port American natural gas as LNG around the world. Production of gas from shale has soared 
1,200% over the past decade1. In 2000,  it accounted for only 1% of US natural gas production; 
by 2012, it was 39%2.. Many people in the American oil and gas industry will tell you that the 
unconventional boom is the most dramatic energy story they have witnessed in their careers. It 
has not only transformed the US energy picture, it has also encouraged a different perspective 
about the global supply picture. Global energy supply forecasts used to take the world’s resource 
endowment as more or less fixed – there was a certain amount of oil and gas in the ground, and 
the question was how rapidly mankind depleted it (this was the basic premise behind the theory 
of “peak oil”). There is now a greater appreciation for the “unknown unknowns” with regard to 
energy, and the idea that, while not infinite, there is in fact a sliding scale of resource availabil-
ity, with high prices and technological innovation pushing out the frontier of what is available 
for human consumption. For those who see greater global supply as positive, this is a source of 
optimism; for those who wish to see the world pivot away from fossil fuels, it’s discouraging. 
However, amid all the excitement about American shale gas, it is often overlooked that the US is 
not the only country to have experimented with unconventional energy sources. China has been 
looking to unlock its coal bed methane (CBM) resources for many years with less success than 
it would like, while Australia’s CBM industry has experienced such robust growth that CBM-
based LNG projects are slated to make up nearly 30% of Australia’s LNG exports by 2020, even 
amid strong growth in conventional gas exports. Indonesia, a historic energy powerhouse, looks 
at declining conventional reserves and sees CBM as a potential savior. Given the intense interest 
in unconventional energy around the world, the purpose of this paper is to examine what lessons 
can be drawn from these different approaches to unconventional hydrocarbon development and 
see whether there are success factors that can be viewed as critical. 

I will examine four very different stories. The US case is one of almost accidental abundance – 
many different companies working on a small scale ultimately created a phenomenon that, when 
it caught on, became huge in scale and flooded the US market. The Australian story was slightly 
different – several companies that were developing CBM for specific local power generation 
projects came to understand the size of the resource that was available, and realized that to 
develop a resource of that magnitude, access to international markets was required, thus initiat-
ing the world’s first LNG projects based on CBM. Both of these were bottom-up approaches. In 
China, the government is trying to create an unconventional boom through the mechanisms of 
state planning – government targets and state-owned companies. And in Indonesia, the govern-
ment is looking to CBM (and shale) to ameliorate a projected imminent gas shortage caused by 
surging domestic demand and sluggish domestic production. 

1 Department of Energy. “Why Is Shale Gas Important?” At: http://energy.gov/sites/prod/files/2013/04/f0/why_is_
shale_gas_important.pdf
2 Energy Information Agency. “North America Leads the World in Production of Shale Gas” October 2013 At: 
http://www.eia.gov/todayinenergy/detail.cfm?id=13491
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In reviewing the four cases, it becomes clear that the US history need not be unique. While there 
are factors that explain why the US was the first to have success with unconventionals, and 
will probably continue to have the largest and cheapest production, there are several generaliz-
able principles that can facilitate unconventional energy anywhere in the world. If the geology 
is right, the prize is big enough, and the playing field is open, companies will figure out how to 
make it work. 

This paper will largely bracket two issues. One is the geologic quality of the unconventional re-
source in these different areas; geology is obviously important to the success or failure of uncon-
ventionals in a country, but it is not determinative in these cases, and the related technical details 
are beyond the scope of this paper. Second is the large debate over the environmental impacts of 
unconventionals (and in particular shale gas and fracking). The purpose of this paper is to exam-
ine why unconventional energy succeeds or fails, and to identify conditions relevant to its suc-
cess in jurisdictions that choose to pursue it. Whether some countries or localities should pursue 
unconventionals is a separate discussion. 

Definition of Unconventional Energy
Unconventional energy as a general term refers to hydrocarbons that originate from something 
other than traditional sandstone or carbonate reservoirs. The distinguishing characteristic of 
unconventional energy is not what comes out of the reservoir (oil or gas), but the nature of the 
reservoir itself. Shale gas, coal bed methane, and tight oil are all examples of unconventional en-
ergy – distinct from, though sometimes confused with, renewable energy (e.g. solar, wind) which 
are not hydrocarbon-based. Geologists often say, “it all starts with the rocks” when discussing oil 
and gas, and in unconventionals the rocks are low permeability (meaning the oil or gas cannot 
flow easily within the rock) and/or low porosity (meaning the spaces within the rocks that hold 
oil or gas are small as a proportion of rock volume). To dramatically oversimplify, one analogy 
is to think of a traditional reservoir as a balloon below the surface of the earth holding oil or gas 
in a relatively concentrated and defined space, and an unconventional reservoir as bubbles in a 
champagne glass – smaller pockets of oil and gas more diffused throughout the rock. 

The basic geologic characteristics of unconventional resources – the ways that the rocks are dif-
ferent from a conventional reservoir - have several important consequences for this discussion:

Conventional oil or gas is by definition easier to extract than unconventionals (which is why 
the oil and gas industry started with conventionals and has only recently moved into un-
conventionals), and all other things being equal, that makes unconventionals more expen-
sive to produce per unit of energy and the economics of an unconventional project more 
fragile. As one energy executive put it, “Given the economic challenges of unconvention-
als, everything else has to break in your favor to make them work.”

Because of the issues with permeability and porosity, an unconventional program looks quite 
different from a conventional one, in two important ways:

Low permeability means that a single well is draining a smaller area, because the oil 
or gas cannot flow from farther away in the rock. This means that a single well is 
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less determinative of the overall quality of the field, because all fields have more 
and less productive areas (but in a conventional, higher-permeability reservoir, 
you are pulling from a larger area so that heterogeneity is “smoothed” somewhat). 
In the early phases of exploration, you therefore have to drill more wells to fully 
understand the resource. This is different from a conventional field, where one or 
two wells are sufficiently determinative. 

Over the life of an unconventional project, the number of wells drilled will need to 
be many multiples of a conventional one, again because each individual well is 
accessing a smaller portion of the available resource. In Australia, for example, a 
two-train CBM-based LNG project requires about 6,000 wells to be drilled, versus 
fewer than 100 for two trains of conventional LNG.3 

In a conventional field where the reservoir is relatively concentrated and defined, explora-
tion (seismic soundings and exploratory drilling) is extremely important, in order to tap 
that“balloon” in the right place. With unconventionals, finding the reservoir is less impor-
tant, or even possible, because the resource is more diffuse. (Many people don’t even use 
the term “reservoir” when discussing unconventionals.) The mystery with unconvention-
als is not where the reservoir is, but how the hydrocarbons flow within the rock, so drill-
ing and completion (well design and production technique) become the critical factors, 
rather than exploration. 

Because industry is still in early phases, experimentation is absolutely key to making an uncon-
ventional program work. There is no established CBM or shale playbook that is transferrable 
around the world to different basins. Trial and error is the only way to learn unconventionals in 
the early stages, and that means drilling a lot of wells and trying a lot of different things. 

The mindset and regulatory approach for unconventionals must be different from a traditional oil 
or gas project, both to accommodate this steep learning curve, and also because unconventionals 
do not follow the traditional exploration-development-production sequence. With unconvention-
als, the lines between these phases are blurred, and in many cases all three are happening con-
tinuously throughout the life of a project. 

US Shale Gas
The US shale revolution is often portrayed as a story of a technological breakthrough – the 
invention of hydraulic fracturing and horizontal drilling allowed American companies to unlock 
natural gas that was trapped in hard, dense shale formations and previously impossible to extract. 
While it is true that fracking and horizontal drilling were key enablers for the shale boom – 
commercial production of shale gas is impossible without them – these technologies had actu-
ally been in existence for decades. Hydraulic fracturing was developed in the 1940s (Stanolind 
patented “hydrafrac” and licensed it exclusively to Halliburton in 1949), and horizontal drilling 
has been used regularly since the 1980s (in 1990, 850 horizontal wells were drilled in the state of 

3 BG Group. Databook 2014. At: http://bg-group.com/databook/2013/pdfs/bg-databook-2013-australia.pdf
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Texas alone)4. As one industry veteran put it, “If shale gas is a revolution, it’s the slowest revolu-
tion in history.”

The reason shale really took off in the mid-2000s was due to the convergence of several factors. 
One was that the price of gas went high and stayed high. Natural gas prices were historically 
tightly regulated in the US, but the energy shocks of the 1970s and the supply shortages brought 
about by price controls led the government to begin deregulation in the late 1970s, starting with 
gas from some shales and coal seams. Comprehensive deregulation was brought about by the 
Natural Gas Wellhead Decontrol Act of 1989 (which did not fully take effect until 1993). The 
result was that beginning in 2003, Henry Hub prices stayed above $5 per mmbtu for the first time 
(until the Great Recession and, ironically, the success of shale gas production, caused prices to 
plummet). While cheap gas is a consequence of the shale boom, it is important to remember that 
it was high gas prices that started it. At the same time, entrepreneurial efforts by US oil and gas 
companies (sometimes assisted by the US government) were making incremental improvements 
in some of the processes for producing shale gas that led to a dramatic drop in the cost of produc-
tion. Thus, it was the existence of the underlying technologies (particularly the combination of 
horizontal drilling and hydraulic fracturing in oil and gas drilling), married with multiple process 
improvements that reduced costs and were easily diffused throughout industry, in addition to 
sustained high gas prices that caused a huge ramp up in shale gas production. All three elements 
were necessary – something that should be kept in mind when discussing other countries’ uncon-
ventional resources, and any assumption that fracking and horizontal drilling will be enough to 
get them developed. 

US Gas Price Price and Shale Gas Production

4 Energy Information Agency. “Drilling Sideways: A Review of Horizontal Well Technology and its Domestic 
Application” April 1993, p.14 At: http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/drilling_side-
ways_well_technology/pdf/tr0565.pdf 
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In other words, years before shale gas production in the US really took off, it was known that gas 
was in the shale, and the key technologies of hydraulic fracturing and horizontal drilling were in 
place. The issue was not that companies didn’t know how to produce shale gas, it was that they 
didn’t know how to produce it economically. Drilling shale was expensive and it didn’t produce 
enough gas to make it worthwhile. It required the accumulation of many smaller efficiency opti-
mizations and process improvements, together with high gas prices, to get companies enthusias-
tic about the resource. 

One of the peculiarities of the shale boom is who brought it about. In the beginning, the shale 
story in the US was confined to independent energy companies – names few had heard of (or 
still have heard of today) outside of the oil and gas industry – such as Mitchell, Devon, and 
Continental Resources. This was not a fluke. For the majors (companies like Exxon, Chevron, or 
Conoco), understanding shale as the source rock for hydrocarbon systems was an important re-
search endeavor, but producing gas from shale was a sideline at best. Although these companies 
had huge R&D budgets and the financial resources to deploy, they were more interested in chas-
ing elephant fields in places like Kazakhstan or Brazil where they could leverage their competi-
tive advantage of scale, rather than fiddling with marginal shale gas plays, which, as mentioned 
above, are almost by definition less profitable. Moreover, the company culture of the majors 
was not a good fit for the nimble, adaptive mindset required for unconventionals. The majors 
excel at deploying standardized processes and best practices to maximize efficiencies in compli-
cated, massive, and often dangerous projects. This enables them to develop a multi-billion dollar 
deepwater project with a decent return per barrel. But it almost necessarily quashes creativity and 
tweaking. 

Independents, on the other hand, had much more ability to adapt their techniques and approach 
in real time, without the burden of massive corporate bureaucracies and rulebooks. And they 
were often highly incentivized to do so. Mitchell Energy, which is generally credited with crack-
ing the code for shale gas in the US, had long-term gas supply contracts to Chicago with attrac-
tive guaranteed pricing, but its conventional resources in Texas were declining and it needed to 
identify a new source of supply. It already owned a large acreage position in the Barnett (and 
thus the mineral rights to all different sources contained therein), and its engineers had long no-
ticed gas “kicks” as they drilled through shale, so finding a way to ramp up this production made 
sense. George Mitchell, an idiosyncratic entrepreneur, was himself almost strangely relentless in 
pushing his company to figure out how to make it work. Through a process of tweaking and test-
ing, they did. The introduction of “slick water fracs” was a perfect example of the results of an 
empirical, experimental approach to drilling shale. Slick water fracking, which used more water 
and less sand than traditional gel-based fracs, ran counter to all prevailing wisdom at the time 
about how to produce shale gas, but one of Mitchell’s drilling engineers decided to give it a try, 
with impressive results. Ultimately, slick water allowed Mitchell to reduce its stimulation (i.e. 
fracking) costs by about 50% while also increasing production5, and quickly became industry 
standard. These types of improvements continue today, and have even accelerated, resulting in 
fewer wells producing more gas (and thus the gas being less expensive to produce), a remarkable 

5 Wang, Zhongmin and Krupnick, Alan. “A Retrospective Review of Shale Gas in the United States” April 2013, p. 
20. At: http://162.250.242.136/RFF/Documents/RFF-DP-13-12.pdf 
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learning-by-doing cycle that has lasted over a decade. This was highlighted in a 2014 EIA report 
titled, “Growth in U.S. hydrocarbon production from shale resources driven by drilling effi-
ciency” which noted that, for example, a Marcellus shale well drilled in April 2014 will produce 
over 6 million cubic feet per day more than a similar well completed in 2007. Indeed, the US oil 
and gas industry was almost too good at producing more gas more cheaply, leading to an over-
supply of gas into the US market and tanking prices – with US Henry Hub prices falling to $1.95 
per mmbtu in 2012 from highs of $13.42 in 2005.6

The production profile of shale gas was also better suited to independents. While the majors are 
able to survive a years-long development process that sees them burning through money before 
production finally begins and pays back their investment, independents are less able to sustain 
long periods being cash-flow-negative. That’s why the quick start-up production of shale gas is a 
better fit for them. Often these companies were so strapped that they relied on the money gener-
ated from one well to drill the next – another factor that ensured that figuring out how to opti-
mize shale production was a strategic imperative for the company, rather than a sideline research 
project. (It is also partly why some critics have likened shale gas to a Ponzi scheme and ques-
tioned its profitability.)7 

It was therefore not an accident of history that the shale boom was created by independents 
rather than the majors. Indeed, probably the most important factor in the success of shale gas 
in the US was the “vibrant ecosystem” of independent oil and gas companies that were work-
ing on it.8 It flows from the very different corporate DNA that those companies have. This is a 
critical factor to keep in mind as other countries attempt to replicate the US shale boom. In some 
respects, other countries are clearly the beneficiary of the US experience, in that they are able to 
leapfrog several stages of development now that the basic technologies and processes are well-
understood. However, many countries are hoping that they can simply direct their state-owned 
energy companies to reproduce the US unconventional playbook, ignoring the fact that this is 
contrary to what we have observed in the US, and is unlikely to produce the myriad optimiza-
tions that have been so important to US industry’s ability to produce shale cheaply and at scale. 

Another aspect of the US shale boom which is often overlooked is the wide and cheap avail-
ability of geologic data in the US. The long history of conventional drilling in the US and the 
fact that the US has been, in the words of one oil company geologist, “drilled like a pincushion” 
meant that there existed a huge amount of old well logs, seismic surveys, and other geologic 
data. And this data was often readily available for the cost of a library card – held in university 
libraries like the University of Texas at Austin. Many of the early pioneers of American shale ze-
roed in on drilling opportunities by combing through old logs and finding where previous drillers 
had seen gas in shale layers; this information was of limited use to the original drillers, who were 
after conventional reservoirs, but very useful for those chasing unconventionals. Widespread 
6 See EIA at: http://www.eia.gov/dnav/ng/hist/rngwhhdm.htm).

7 See for example: http://blogs.platts.com/2014/07/30/peak-oil-forecasts/ and http://www.nytimes.com/interactive/
us/natural-gas-drilling-down-documents-4.html#document/p1/a22779

8 Maugeri, Leonardo. “The Shale Oil Boom: A U.S. Phenomenon.” Discussion Paper 2013-05, Belfer Center for 
Science and International Affairs, Harvard Kennedy School, June 2013. P. 32. At: http://belfercenter.ksg.harvard.
edu/files/The%20US%20Shale%20Oil%20Boom%20Web.pdf
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availability of data meant that it was fairly easy to bootstrap an exploration venture with little 
upfront capital – although of course one had to find the money to drill to go forward. 

In contrast, internationally, data is often a limiting factor and a barrier to entry for interested 
explorers. Companies are required to spend hundreds of millions of dollars to acquire exploration 
licenses before they have access to data, or need to pay hundreds of thousands of dollars to con-
tractors for spec seismic data. This is not unique to unconventionals; the same issue exists with 
conventionals. And it is not always an issue of data hoarding – particularly in under-explored 
areas, sometimes the data simply doesn’t exist. But to the extent that available data is held close 
to the vest, it has the effect of limiting the number of players looking at a resource, and decreases 
the chance that one who will say, “I think I can make that work.” Data is one of many areas in 
which a conventionals mindset, in which governments focus on maximizing rents from resource 
production, is ill-suited to unconventionals, which require a startup mentality. 

Individually-owned mineral rights is often given central billing in the US shale story. It is in-
deed a unique feature of the US system that landowners own the rights to the oil and gas beneath 
their property and are able to sell them to companies. However, the role this played in enabling 
the shale boom is probably overstated. What individually owned mineral rights did was give 
landowners a stake in the development of resources beneath their property; it incentivized them 
to lease those rights to energy companies because the landowner profited (some of them hand-
somely) by doing so. But there is no special magic in individually owned mineral rights. Any 
system which compensates landowners for energy development on their property – whether 
because they own the mineral rights, or as payment for use or disturbance while the state retains 
the rights – will give landowners “skin in the game.” And most places in the world do this in 
some way – either because companies must buy land (as distinct from mineral rights) to develop 
energy, or because regulations require them to compensate landowners for use of or access to 
their land, or because the companies themselves choose to do so in order to preserve their license 
to operate. In fact, individually owned mineral rights has several problems associated with it – 
because landowners themselves determine the price of their mineral rights (rather than, say, an 
impartial commission or a government regulatory body), there is a tendency for prices to go up 
exorbitantly in the midst of a rush (as in the US, where land prices rose from hundreds of dollars 
to tens of thousands per acre). It also encourages companies to speculate on land without devel-
oping the resources underneath it. And ultimately, those mineral rights can be trumped by gov-
ernment regulation – landowners in Vermont, for example, do not have the ability to lease their 
mineral rights to companies for shale gas development because of a ban on fracking in the state. 
In the early days of shale gas in the US, and in communities friendly to the oil and gas industry, 
individually owned mineral rights made for a simple way to get access to large tracts of land, but 
I believe it is incorrect to say that it was critical to shale gas in the US, or that countries that do 
not possess such a system will find it inhibiting to the development of unconventionals. 

Another factor that enabled the unconventionals revolution in the US was the background efforts 
of the US government in funding basic research into shale geology and production techniques; 
shale gas in the US was an excellent example of synergies between government policy and 
private entrepreneurship. Declining production of conventional oil (peak: 1970) and gas (peak: 
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1973)9 and the oil shocks of the 1970s caused by the Arab embargo led to a feeling of crisis re-
garding US energy security and generated a number of government initiatives aimed at research 
into, and incentives for, alternative sources of energy. Several of these were important for laying 
the groundwork for the shale boom more than two decades later. 

One was the Eastern Gas Shales project, undertaken by Department of Energy beginning in 1976 
to map US shale basins and conduct experimental drilling. While this work largely focused on 
Devonian shales in the eastern US (which is not where the shale boom ultimately took off), it 
contributed to an appreciation of the amount of gas held in shale generally, and some progress on 
production techniques. Several financial incentives were also put in place for alternative sources 
of hydrocarbons, the most important among them probably being the Section 29 tax credit in 
1980 which gave a production tax credit to unconventional gas, improving the economics of 
these projects until deregulated high gas prices in the 2000s made them more appealing – provid-
ing an incentive of around $.50 per McF of production at a time when average wellhead prices 
for gas was between $1.50 and $2.50. The tax credit ended in 2002, but by that time, a combi-
nation of rising gas prices, gathering momentum, and accumulated knowledge by shale drillers 
meant that shale gas production continued to rise. Indeed, the real ramp-up came after the tax 
credits had expired. Interestingly, the pioneer in US shale – Mitchell Energy – appears not to 
have taken advantage of these tax credits because it believed they only applied to Devonian-age 
shales. 

While much of the focus on the shale revolution in the US has been on what happened “down 
hole,” the infrastructure that extended from the wellhead was equally important, given that shale 
gas was as much a commercialization challenge as it was a technological challenge. Once com-
panies were able to produce shale gas in sufficient quantities, they needed the ability to get it to 
markets in a cost-effective way. Infrastructure availability and access to markets is critical to gas 
developments in a way it is not to oil. Oil is easily storable and easily sellable; one can find and 
develop an oil resource with almost no consideration given to how it will be sold – it can literally 
be put in barrels and trucked off site if necessary, and there is a global, commoditized market for 
oil. Natural gas is different – once gas flows out of the well, it must be either put into a pipeline 
or liquefied, both options involving investment (sometimes significant) into infrastructure that re-
quires a buyer at the other end. Therefore, before an operator begins flowing gas, he (or the bank 
that is financing his infrastructure) needs to know where the gas is going and who is paying for 
it. A direct, point-to-point contract with a buyer is generally required for gas. The US, as a coun-
try with a vast pipeline network and hub-based market for gas, was able to leapfrog this chicken-
and-egg element of gas developments in a way that most countries cannot. The US natural gas 
pipeline infrastructure is much, much more extensive than anywhere else in the world – nearly 
10 times larger than China’s, for example. Moreover, that network is open access – meaning any 
producer is able to put its gas through those pipelines if capacity is available for a fee. Thus, even 
the early shale gas producers could be confident that there was infrastructure and market avail-
able for their gas if they were able to produce it, without them having to build either. 

However, even in the US there are gaps in pipeline availability, which illustrate the difficulty 
9 See EIA at: http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MCRFPUS2&f=A and http://www.eia.
gov/dnav/ng/hist/n9050us2A.htm
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that infrastructure constraints can pose. North Dakota has very few gas pipelines, and its Bakken 
shale produces a lot of profitable liquids along with its gas. Companies chasing the liquids are 
therefore choosing to flare the less-lucrative gas because there is no way to get it to market. 
North Dakota has been flaring about one third of all the gas it produces, amounting to 10 billion 
cubic feet (bcf) in April 2014, which on an annualized basis would mean that one US state is 
flaring about half the total shale gas production target for all of China. North Dakota’s situation 
contrasts with Texas, a state much better-endowed with gas pipelines (more than 58,000 miles 
of gas pipeline in Texas compared to around 2,000 miles in North Dakota)10, where less than one 
percent of gas is flared. 

An issue that has become a constraint even in the “success stories” of the US and Australia has 
been stakeholder management. In the US, industry found itself flat-footed and behind the curve 
when a groundswell of public animosity toward fracking and shale gas began to develop – gal-
vanized in large part by a single movie, “Gasland” in 2010, which portrayed shale gas as an 
environmental and safety menace. Up until that point, shale gas production had largely been 
concentrated in traditional oil and gas regions like Texas, places with a long history of oil and 
gas development and a friendly climate to it at both a government and community level. Outside 
of these energy heartlands, the first time many people heard of shale gas was in the context of a 
polemic against it. 

Industry’s sluggishness in responding to the anti-fracking movement probably originated from 
a couple factors. One, the industry operates on such a different set of core beliefs and principles 
from the activists that it can be hard for oil and gas engineers and geoscientists to understand the 
other side. For energy executives, energy production is an unalloyed positive – it is what their 
shareholders and Wall Street reward, it is what they were trained to do in their engineering and 
geoscience programs, and it is more or less taken for granted in the communities in which they 
live. Put simply, oil and gas executives believe that shale gas is a good thing, so it took them a 
while to internalize that other people might not see it that way. Second, because the boom started 
in Texas, the early years of shale gas probably didn’t prepare them for a different environment in 
places like New York and Pennsylvania. Finally, the unique aspect of individually owned mineral 
rights in the US – while helpful to shale gas overall – may have blinded the industry to some per-
ils in the case of the larger debate on fracking. On the micro-level, when it came to acquiring the 
mineral rights from individual landowners, this was a fairly straightforward transaction, so the 
industry became accustomed to thinking of it that way, rather than thinking about it as a broader 
public narrative that required proactive communication and information-sharing to people not 
(yet) in any way involved in shale gas production. 

Shale gas built enough momentum, and created enough constituencies that benefited from it, in 
the US before the anti-fracking movement took hold that it is unlikely to be impeded at a na-
tional level in any meaningful way in the short term. But the controversy now attached to it, and 
the difficulty it has had gaining a foothold in new areas, is an illustration of what can happen if 
industry (and government) allow the narrative to be written without its active participation. 

10 See EIA at: http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/mileage.html
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China Coal Bed Methane
China sees natural gas as a key component in alleviating the air pollution crisis that has come 
to have a major impact on quality of life in Chinese cities, and the government’s gasification 
goals are some of the most aggressive in the world. China’s Five Year Plans (the economic 
planning guidelines produced by the government) see gas rising to 10% of the energy mix by 
2020 (from 4% in 2010) and there is not enough conventional gas to meet those ambitions; by 
2020, the International Energy Agency projects that the gap between China’s domestic gas sup-
ply and demand will reach 129 BCM per year. The potential role of shale gas in filling that gap 
has attracted a great deal of attention, but it is another unconventional energy source – coalbed 
methane (CBM) – that actually forms the backbone of the planned ramp-up in domestic gas 
production. On paper, CBM in China should be a roaring success - China is estimated to have 11 
TCM of technically recoverable CBM, making it the third largest CBM resource holder in the 
world11, and Chinese planners are bullish in their projections, targeting 16 BCM of production in 
2015 (versus 6.5 BCM for shale). A raft of incentive policies have been put in place to support 
CBM, including a subsidy at the wellhead, allowing CBM producers to directly negotiate price 
with offtakers (unlike conventional gas, which is subject to government price regulation), and 
exempting any imported equipment or tools from certain duties and taxes in order to facilitate 
the importation of needed materials. All of these incentives mean that CBM produced in China is 
competitive on a cost basis to imported gas supplies12. Moreover, CBM has a long head start in 
China – the country began working on CBM in the 1990s, and established a state-owned enter-
prise (China United Coal Bed Methane Company) in 1996 for the express purpose of developing 
China’s CBM resources. The PRC’s first commercial CBM production was in 2005, while com-
mercial shale gas production just began in 2014. 

And yet, one would have to go back to 1993 to find US CBM production as small as China’s 
2015 target, despite the fact that China’s CBM resource is estimated to be twice the size of 
America’s13, and actual Chinese CBM production has consistently lagged government targets 
(China’s 2010 CBM target was 5 bcm, but only 1.5 bcm was produced). This leads to the ques-
tion: Given that China has a considerable CBM resource, is desperate for domestic gas produc-
tion, and CBM production has been underway in the US for at least two decades and is a known 
technology at a basic level, why has China not been able to make more headway with CBM? 
Shale gas is new enough in China that newness alone is a reasonable explanation for why China 
has not yet experienced a shale boom; that is a harder argument to make with CBM, and thus the 
more puzzling case. 

One issue has been overlapping licenses between CBM operators and coal miners. CBM licens-
ing is done at the national level by the Ministry of Land and Resources, while coal licensing is 

11 Gao, Fan. “Will There Be a Shale Gas Revolution in China by 2020?” April 2012, p. 6. http://www.oxfordenergy.
org/wpcms/wp-content/uploads/2012/04/NG-61.pdf 

12 Bernstein Research. “The Long View: Lift Off for China’s Unconventional Gas Revolution” December 2010. At: 
http://www.enviro-energy.com.hk/admin/uploads/files/1292914103Bernstein%20%28021210%29.pdf

13 See EPA at: http://www.epa.gov/coalbed/international/china.html



Belfer Center for Science and International Affairs  |  Harvard Kennedy School 11

done by local authorities, and the two often aren’t coordinated. In 2007, for example, 86 out of 
98 CBM licenses granted in China overlapped coal mining tenements.14 When duplicate permits 
have been given, there is not clear guidance about how to resolve the issue, and the administra-
tive complexity and ambiguity involved often leads to stalemate. Even a powerful state-owned 
enterprise like Sinopec or CUCBM can find itself involved in years of negotiation with much 
smaller coal companies who are extremely well-connected in places like Shanxi province, where 
coal has been a dominant economic force for decades, and where most of China’s CBM re-
sources are also concentrated. 15

Lack of pipeline connectivity presents a problem as well (as it does everywhere in the world 
outside the-US), and that becomes clear in the large gap between how much CBM China is 
producing and how much it is utilizing – around 12 bcm of production in 2012 versus 5 bcm 
utilized – with the remainder being vented or flared at the wellhead.16 The waste of so much gas 
in a country that urgently needs gas (not to mention the environmental consequences of venting 
such a large amount of methane) points to the conundrum for CBM producers – the arrival of 
gas in a CBM well is preceded by a long period of dewatering the coal bed, and until gas flow is 
demonstrated, it is difficult to convince anyone to spend the money on a pipeline connection, and 
the produced gas must therefore be flared. However, it is hard to see China’s hard assets (whether 
pipelines or rig availability) as a critical constraint on CBM. While China’s pipeline network is 
not as large as the US, it is one of the most extensive in the world, and the country has a long 
history with oil and gas development and thus a considerable infrastructure of service compa-
nies and supply chains, as well as a proven ability to build hard assets when it wants or needs to. 
Moreover, the same company (CNPC) owns both most of the prime CBM acreage and most of 
the pipelines, an arrangement which I would argue is inhibiting to unconventional development 
in the long term, but could plausibly facilitate it in the short term. 

In talking to people either active in or closely observing the China CBM story on why more 
progress has not been made on Chinese CBM, however, the answer generally focuses less on 
these quantifiable factors and more on an intangible: the fact that CBM is not a strategic priority 
for the companies being asked to do it. The vast majority of CBM acreage is held by CNPC or 
CUCBM (now a joint venture between state-owned behemoths China Coal and CNOOC), with 
more than half held by CNPC alone. Given that China has essentially hinged the fate of its CBM 
industry on a handful of firms, the characteristics of these firms matter greatly. CNPC is China’s 
largest state-owned oil and gas company, with well over one million employees. It traditionally 
held the upstream portfolio among China’s NOCs, and has expanded aggressively internationally 
in places like Sudan and Iraq, with almost half of its total oil and gas production in 2013 com-
ing from fields overseas. CNOOC was created in 1982 with the purpose of developing China’s 
14 EPA. “Legal and Regulatory Status of CMM in Key Countries” April 2014. At: http://www.epa.gov/cmop/docs/
CMM-Ownership-Policy-White-Paper-July2014.pdf

15 Lin, Yanmei. “China’s Evolving Energy Governance: A Case Study of Mining Rights Disputes” Energy 
Governance Case Study #13, National University of Singapore, December 2011

16 Houser, Trevor and Beibei Bao. “Charting China’s Natural Gas Future.” October 31, 2013, p. 23. At: http://belfer-
center.ksg.harvard.edu/files/CES-pub-GeoGasChina2-103113.pdf
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offshore fields in cooperation with foreign investors. China Coal (formally known as China 
National Coal Group) is China’s second-largest coal miner. For none of these companies is CBM 
a perfect fit; CNPC is used to huge conventional projects that leverage its scale, CNOOC has 
been almost entirely invested in conventional offshore fields, and China Coal is used to the very 
different business model of coal mining, where exploration risk is minimal and returns are faster 
than in a gas project. CBM is a niche resource, and yet none of the firms being asked to develop 
it are specialists in that niche. 

Different though they seem from Western international oil companies (IOCs), China’s National 
Oil Companies share some similar attributes – mainly that they are driven by profit, and they 
allocate investment according to their own seriatim (priority ordering of opportunities). While a 
Chinese NOC has to be responsive at a high level to the Chinese government’s priorities, tacti-
cal decisions about what opportunities to pursue and where to put their incremental investment 
dollar are generally left to the company. China’s Five Year Plans include targets for CBM, and 
even break these down and allocate company-level targets, but they can not actually make a 
company drill a well. Indeed, many observers have discussed the complex interplay between 
the NOCs and the government, with the balance of power in many ways favoring the NOCs, 
counter-intuitive though that may seem when discussing a state-owned enterprise17. And elephant 
fields in places like Turkmenistan or Nigeria will be more attractive for a Chinese NOC for the 
same reason they are appealing for the IOCs – they are more profitable and require less effort per 
unit of production. In a rank-ordered priority list, unconventional resources will always be at the 
bottom for companies who have the ability and opportunity to pursue large conventional plays, 
whether that company is Chinese or American, state-owned or private. CNPC President Zhou 
Jiping confirmed this explicitly in a speech to an industry conference remarking, “In the near 
term, CNPC will still prioritize conventional gas exploration and development.”18 A company 
that is focused elsewhere is unlikely to dedicate itself vigorously to finding the solutions to the 
geologic and technical challenges that will enable the industry to take off in China – the relent-
less pursuit of efficiencies and optimizations that characterizes the US unconventional space. As 
one industry participant in Chinese CBM noted, “The NOCs put their B teams on drilling CBM 
– it is just training before they move on to sexier plays.”

Given the NOCs’ dominating position in Chinese CBM – both by virtue of their acreage hold-
ings and their traditional (though changing) monopoly over China’s pipeline network – whether 
they are motivated to invest time, people, and money to work on it is a major factor in the suc-
cess or failure of China’s efforts with CBM. CNPC and the other NOCs maintain a stranglehold 
over energy investment dollars in China in a way that skews the country’s energy development 
towards their preferences – if they aren’t interested in X, then X probably isn’t going to get done. 
In the US and some other countries, private capital markets are robust and diverse and there are 
numerous ways for investors to put their own money behind energy projects – including hare-
brained schemes by mom-and-pop oil and gas companies, which is why the wildcatting culture is 
17 See for example: http://www.brookings.edu/~/media/research/files/papers/2010/7/china%20oil%20
downs/07_china_oil_downs

18 Tian, Lei et al. “Stimulating Shale Gas Development in China” July 2014, p. 18. At: http://www.rff.org/RFF/
Documents/RFF-DP-14-18.pdf 
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so successful here. In China, there is virtually no private money in the energy space and very few 
private oil and gas companies, because of the long shadow cast by the state-owned companies. 

Quasi-monopolistic control of the energy sector makes some sense when talking about conven-
tionals, and a country is focused on maximizing value provided to the country from development 
of national resources (although there are many examples demonstrating that state-owned energy 
monopolies aren’t even good at that). It is much less suited to unconventionals, which is still an 
innovation game. The reason CBM and shale gas took off first in the US is in part for the same 
reason so many other innovations have come out of the US – a robust ecosystem of competi-
tive entrepreneurs. The Chinese government recognizes this, which is why it has sought to both 
broaden the licensing for unconventional energy awards to non-state-owned actors, and to loosen 
CNPC’s grip over the country’s pipeline network. However, while China has opened some 
unconventional acreage to non-NOC players, the whole system – from who owns the best acre-
age, to pipeline control, to ownership of the vast majority of the service industry – is so slanted 
towards the NOCs that it cannot be expected to replicate the truly open and competitive nature of 
the US oil and gas industry. 

Australia Coal Bed Methane
While CBM is now so abundant in Australia that the country is bringing the first-ever CBM-
to-LNG project online this year, the industry had a rocky start in the beginning and took over a 
decade to truly take off. CBM exploration started in the state of Queensland in the late 1970s, 
and for many years, the majors failed to crack the code. It was not until 1996 that the first com-
mercial production of CBM began in Australia (interestingly, it was a Texan father-and-son team 
that is credited with this breakthrough) and by the time it really began to ramp up in the mid-
2000s the CBM space was dominated by small to medium independents (companies like Arrow 
and Queensland Gas Company). Similar to US shale, the majors tried their hand at CBM, left 
when it didn’t work, and then returned in force years later when the resource had been proved up 
(ConocoPhillips sold its acreage to Origin when it left in 1997, and essentially bought it back – at 
an exponentially higher price – in 2008). 

A key turning point in the history of CBM in Australia was a 2000 Queensland government man-
date that 13% of all power generation come from gas (as opposed to coal, which had traditionally 
supplied most electricity), and CBM projects in Australia were originally geared towards supply-
ing specific local power plants in Queensland. As the industry blossomed within the safety of a 
guaranteed market, it became clear that the potential resource in eastern Australia was enormous. 
In 1996, CBM reserves in Queensland were less than 5 bcf (billion cubic feet); by 2008 they had 
grown to over 15,000 bcf (or 15 tcf). Such a large resource swamped local demand, but a solu-
tion existed in the booming global LNG trade; India began importing LNG in 2004, and China 
received its first shipment in 2006, joining traditional LNG buyers Japan and Korea. Exposure 
to international LNG prices and the economies of scale of large LNG projects was crucial to the 
transformation of CBM in Australia from a boutique resource into one that now makes up more 
than one-third of eastern Australia’s gas production. The prospect of large-scale CBM-based 
LNG projects also brought a wave of merger and acquisition activity which gobbled up most of 
the small independents. 2008 was the height of the goldrush, with over $14 billion in deals in-
volving CBM companies or their acreage. Three LNG projects emerged out of this consolidation, 
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totaling over 25 million tons per annum (mtpa) of capacity once they start in 2014-2015, which 
will double Australia’s current LNG export volume and help make the country the largest LNG 
supplier in the world, surpassing Qatar. 

Projects Owners Capacity 
(mtpa) 

LNG 
Train 

Completion Date 

Australia Pacific LNG • ConocoPhillips 

• Origin Energy

• Sinopec

9 2 2015

Queensland Curtis LNG • BG Group CNOOC

• BG Group 

• Tokyo Gas 

8.5 2 2014/15

Gladstone LNG • Santos 

• PETRONAS 

• TOTAL 

• KOGAS

7.8 2 2015

If the story stopped here – looking at reserves that have been proved up, current and projected 
production, or investment dollars –Australian CBM would be a major success, with historic 
achievements. However, these projects have encountered some serious challenges as they have 
gotten off the ground. There have been significant budget overruns (all CBM-LNG projects 
together are now estimated to cost $63 billion, up from $51 billion at commencement), though 
some of this is due to factors that are unrelated to the resource type and affect all Australian oil 
and gas projects. The prolonged Australian commodity boom (based on Chinese demand) has 
caused labor costs to skyrocket in the country, and currency effects have run up costs – resulting 
in budget blowouts for virtually all new LNG projects in the country (Gorgon, a conventional 
LNG project, has seen its budget rise from an initial $37 billion to a current $54 billion). In ad-
dition, all greenfield Australian LNG projects have the misfortune of coming online just as the 
global LNG market is in transition – Asian buyers have become more price-sensitive after years 
of unprecedented high prices in the region and with the prospect of much cheaper US shale gas-
based LNG entering the market – making expensive Australian projects less attractive to LNG 
buyers who feel they have many options in the LNG market going forward. There also appears 
to have been some difficulty with production from some of the CBM fields, with several of 
the LNG plants needing to buy gas from other owners. A fourth standalone CBM-LNG project 
considered by Shell and CNPC out of their 2008 purchase of Arrow has been put on hold, with 
consideration now being given to simply using the Arrow gas to supply the existing three LNG 
projects. It seems extremely unlikely that any of the additional 30 mtpa approved expansion 
capacity for the CBM-LNG projects will be deployed. 
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One direct (and somewhat ironic) consequence of the advent of the CBM-LNG projects has been 
an anticipated shortage of gas in the eastern Australia domestic market. All three LNG projects 
come online just as long-term Gas Sales Agreements in eastern Australia are expiring, and sup-
pliers have been wary about signing new contracts because of the prospect of selling their gas for 
much higher prices to the LNG projects, who appear to need it to operate at capacity. Moreover, 
of the new CBM supply sources, the LNG operators themselves hold about three-quarters of 
the reserves, making it unlikely that any of that gas will find its way into the domestic market. 
What gas is available for domestic (local) consumption will almost certainly become much more 
expensive at it moves towards parity with international prices (because it will have to be at least 
in the ballpark to compete with the LNG projects’ demand). What is not clear about this rapidly 
changing dynamic is how much a new pricing structure in eastern Australia will incentivize new 
supply; so while the days of cheap gas in eastern Australia are almost certainly over, discussion 
of an actual shortage of gas may be overblown as supply could potentially respond to new price 
incentives. 

CBM has also become a subject of intense controversy and political wrangling in Australia. It 
is not surprising that Australia’s CBM industry began, and largely remains, in Queensland. The 
state is not only the location of the bulk of Australia’s CBM reserves, it has a long history of re-
source development projects (it is often called “the Texas of Australia”) and both the government 
and communities have been relatively friendly to the oil and gas industry. Over 4000 agreements 
have been signed between CBM companies and landowners for access to explore or produce the 
gas, and thousands of wells have been drilled. As the industry has attempted to migrate outside of 
Queensland, however, it has encountered considerably more opposition. This parallels the expe-
rience in the United States of early organic growth of unconventional energy that largely pro-
gressed under the radar, with public opinion later swayed by activists, particularly as the industry 
moves outside of traditional oil and gas heartlands that are receptive to the industry. Neighboring 
New South Wales (NSW), which likely has the second-largest CBM resource after Queensland, 
has had an extended and fractious debate over environmental and other aspects of CBM, with 
the state government see-sawing between embrace of CBM, moratorium, restrictive regulation, 
and selective support of certain projects. The result has been an industry in disarray, with compa-
nies unsure of what the future government posture towards CBM will be (the spectacle of AGL 
Energy writing down Aus$343 million from its CBM reserves in NSW due to new regulations 
did not inspire confidence in making investments in the state). Further to the south, the state of 
Victoria, where the industry is so new that there are no proven CBM reserves, the government 
has had a moratorium in place for nearly two years, and is probably looking to get through the 
next election cycle before making any changes to that policy. 

The politics of CBM in Australia are counter-intuitive. Australian politics is dominated by two 
parties – the left-leaning Labor Party and the right-leaning (and for Americans, confusingly-
named) Liberal Party, usually in alliance with the National Party, with other minor parties 
playing a swing role. The Liberal-National coalition has historically been pro-business and 
pro-resource development. However, key advancements in CBM development have most often 
happened under Labor governments, and retrenchments have occurred under Liberal admin-
istrations. The Queensland CBM boom happened under a Labor government, while the NSW 
and Victoria governments that have stayed in a defensive crouch regarding CBM developments 
have been Liberal. Observers have argued that this is because there is a preference for bipartisan 
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agreement on landmark decisions regarding CBM, and given that Liberal agreement is virtually 
assured, it takes a Labor government in power to forge the necessary consensus. Whereas with a 
Liberal government in power, the Greens are more likely to use their influence on Labor to ad-
vance an anti-CBM stance, and Labor is more likely to use CBM as a protest issue in opposition. 
In the case of NSW, a key issue has been the opposition to CBM by a popular conservative talk 
radio host, Alan Jones. Jones, a climate change denier and strange bedfellow for environmental 
activists, is influential with the Liberals’ rural base, and his intense focus on CBM has left the 
Liberals intimidated to get behind it, even with a gas shortage staring NSW in the face in the next 
several years. 

The early American and Australian (i.e. Queensland) experience with unconventional energy 
– whereby the industry creates momentum without much public attention – is unlikely to be 
replicated in the post-Gasland era, at least in democratic societies. There is now a global net-
work of activists opposed to fracking, and all forms of energy that utilize it (and even those, like 
CBM in Australia, that infrequently use it – in Queensland, fewer than 10% of CSG wells have 
been fracked19), and this has killed unconventional energy in the cradle in numerous locales in 
Australia, as well as in Europe. One reason this has happened is because the most likely counter-
voice – industry – is often not mobilized. Companies are not willing to dedicate the time and 
money to develop and implement a communications strategy in the early stages of exploration 
when they are unsure of the prospects or viability of the unconventional resource. Thus, the real-
ity is that if a government is interested in developing its unconventional resources, it will very 
likely have to play a role in entering the public debate on the issue – mainly by identifying the 
risks, ensuring that they are well regulated, and communicating to the public.

Indonesia Coal Bed Methane
Indonesia watched developments with CBM in neighboring Australia with great interest. By the 
mid-2000s, the conventional oil and gas industry in Indonesia was struggling. Once the world’s 
largest LNG exporter, Indonesia had been eclipsed by Qatar, and surging domestic demand for 
gas at the same time that production was sluggish raised the specter of having to import gas in 
the future. The country had already been forced to withdraw from OPEC after becoming a net 
importer of oil in 2008. Indonesia did, however, have a very large coal endowment, and thus it 
seemed at least plausible that CBM could provide a significant new resource. A study in 2004 by 
Advanced Resources International in cooperation with the US government which put Indonesia’s 
CBM resources at an eye-popping 453 TCF caused both the Indonesians and potential investors 
to sit up and take notice – that number would put it in the top 5 countries in the world in terms of 
CBM endowment, and is about four times the country’s conventional gas reserves.20

Indonesia started offering CBM blocks in 2008, and attracted a diverse array of play-
ers – Pertamina, the Indonesian national oil company, small Indonesian and international 

19 Standing Council on Energy and Resources (Council of Australian Governments). “The National Harmonised 
Regulatory Framework for Natural Gas from Coal Seams” 2013, p. 54. At: http://www.scer.gov.au/files/2013/09/
National-Harmonised-Regulatory-Framework-for-Natural-Gas-from-Coal-Seams.pdf 

20 There is a controversy about the accuracy of this figure, with many in industry believing that Indonesia’s CB 
reserves are much smaller.
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independents, and blue chip foreign investors with history in unconventional plays elsewhere 
like BP, ExxonMobil, and Santos. More than 50 Production Sharing Contracts for CBM have 
been awarded in total. Since that time though, CBM has had a hard time getting out of the gate 
in Indonesia. Only about one-third of awarded blocks have actually seen any drilling (around 50 
wells drilled out of 400 wells originally committed to by companies), no company has submitted 
a Plan of Development (the necessary step before starting commercial production), and a number 
of the initial players have pulled out. 

Difficulties with subsurface geology and surface terrain (Kalimantan, a site of several of the 
largest coal basins, can be extremely swampy and difficult to operate in) are part of the issue, 
but it cannot be said that it is bad rocks that are holding back Indonesian CBM. Land acquisi-
tion and regulatory issues are consistently identified as the main problems with getting CBM 
off the ground. Mineral rights are owned by the Indonesian state, but operators must negotiate 
with landowners, often with the involvement or intermediation of the local village head, to either 
buy or access the land for drilling or infrastructure. This process is almost universally difficult, 
contentious, and expensive, with landowners often raising the asking price exorbitantly when 
they know that an energy company is interested, and in some parts of Indonesia, who even owns 
the land to begin with is a bedeviling question, with customary or traditional ownership arrange-
ments and no documentation. There is also a deep-seated suspicion in many communities that 
companies and outsiders are scamming local people, a belief that is hard to combat in places 
where there is not a well-developed real estate market with transparent pricing and therefore 
accepted parameters for what land should cost. All of this makes for complicated and extended 
negotiations over every land purchase – a process that has long been an issue for any energy 
or infrastructure project in Indonesia (one onshore oil project’s land acquisition took over five 
years), but which becomes almost prohibitive for a drilling-intensive program like CBM, where 
the process has to be repeated for dozens or hundreds of wells. One of the defining characteristics 
of an unconventional energy development is the large number of wells required, so Indonesia’s 
very challenging land acquisition process is a major hurdle for the future of CBM (or shale) in 
the country. 

The regulatory infrastructure in Indonesia is also badly suited to unconventionals. Indonesia 
operates a Production Sharing Contract system, with profit sharing after production of oil or gas 
commences, and operators receiving cost recovery for expenses incurred in the development 
and production of the resource. PSC systems lend themselves to regulatory micro-management 
to begin with (because every dollar of the work program can be evaluated for whether it com-
plies with criteria needed for the government to reimburse for cost recovery), but cost recovery 
has also become a contentious political issue in the increasingly nationalistic environment in 
Indonesia, with politicians criticizing the cost recovery payments as overly generous to foreign 
investors. This system is barely working for conventionals, but it becomes almost unmanageable 
for unconventionals, because regulatory micro-management is inhibiting to exactly the spirit of 
experimentation and trial and error that CBM requires to take off. An operator will be reluctant 
to make a tweak to the completion design if he knows that this will be read as a deviation from 
an agreed work plan with the regulator and thus jeopardize cost recovery. A PSC system rewards 
conformity to a plan, and discourages innovation.

Moreover, in a mature oil and gas landscape like Indonesia’s, the government is often trying to 



Unconventional Gas: Lessons Learned from Around the World18

maximize their value extracted from the industry; Indonesia has an unfavorable government/con-
tractor split relative to the rest of the world, and onerous domestic content and local procurement 
requirements. This is a frequent feature of energy regulation in developing countries because 
of the understandable desire to convert some of the value from resource extraction into broader 
economic development. It is difficult to sustain in the early stages of unconventionals develop-
ment, however, because of the newness of the resource type and the fragility of the economics. 
As one operator put it, “The government is used to thinking of oil and gas as a cow to be milked. 
But CBM is a calf, you can’t milk it yet, you need to feed it.” In other words, the government 
needs to approach unconventionals as a startup to be nurtured. In some ways, the government has 
done this – the split is more favorable for CBM, and relinquishment requirements are relaxed. 
However, there remains an overlay of regulations that are geared towards conventionals. For ex-
ample, cost recovery is generally awarded according to a defined field within an operator’s block. 
If one were to drill a well outside that field, it would not be cost recoverable. But the concept of 
a “field” is much less appropriate in the context of CBM, and again, drilling many wells is the 
only way to succeed in CBM; thus, the government should not want to disincentivize drilling 
that does not conform to a field concept that makes less sense with CBM. Another example is the 
Indonesian requirement that an operator certify the reserves in their acreage before they conclude 
a sales agreement with a gas offtaker. Certifying reserves from CBM generally requires some 
development to demonstrate production rates, so this forces operators to make the investments 
required to demonstrate production before they have the surety that they will be able to sell their 
gas. As seen in the other examples, companies having “offtake security” – either from the exis-
tence of a well-established hub-based market, or through mandates for gas use in power – gives 
them the confidence to attempt unconventionals projects with their higher risk and uncertainty. 
As mentioned before, gas (unlike oil) generally needs more certainty regarding markets to justify 
the investments required in pipelines or LNG facilities, but this is especially true for a resource 
type that has some inherent uncertainties and risks. 

Indonesia’s CBM industry is in its infancy; in order to replicate unconventionals successes 
elsewhere, Indonesia needs a proven play to generate excitement. This will kickstart the virtu-
ous cycle that can come from greater exploration and drilling; service industry and infrastructure 
development; and the resulting lower cost of production. Getting over this threshold will prob-
ably require rethinking the country’s current approach to oil and gas development, which seeks to 
restrict opportunities to local players and focuses on maximization of rents rather than maximiza-
tion of oil and gas production.
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Conclusions
The four countries discussed in this paper have diverse circumstances, and unconventional 
energy in each place has faced unique challenges or enablers. But certain common issues arise, 
and they congregate around two themes: One, how does a country make the economics of a chal-
lenged resource work? Two, what incentivizes companies to tweak and adapt the technologies 
and processes to optimize production? Centered on these themes, there are several takeaways for 
what is required to make unconventionals work:

Declining conventional resources are necessary but insufficient. 
It is hard to imagine a country with abundant conventional reserves being successful with uncon-
ventionals. The economic challenges faced by unconventionals mean that the gas will be com-
petitively disadvantaged for any use, unless supported by significant government subsidies or 
incentives; but it is hard to see why a government with abundant conventional reserves would be 
motivated to implement those incentives. Every country in this study has faced or will soon face 
gas shortages – either nationally or locally – and yet only the US and Australia have managed to 
get out of the gates with unconventionals. 

Governments should focus less on technology and more on 
economics.
The basic technologies to develop unconventional energy are well-established and widely avail-
able in the marketplace, and if incentivized by a large enough prize, companies will figure out 
the adaptations to make them work in a given play. The economics of unconventional gas boils 
down to two things – the cost of production, and the price. Companies can affect the former 
(though regulation also has a large impact on cost of production through things like taxes on 
imported equipment), but the latter is largely the responsibility of governments, in the sense that 
they affect the framework for gas pricing. Appropriate pricing can come in many forms – mar-
ket-based domestic gas pricing, government-regulated incentive pricing, or exposure to interna-
tional markets through export freedom. There is no reason to be prescriptive about the modality 
of pricing structure, but if the economics don’t work for the operators, they will not pursue and 
develop unconventional energy. It is as simple and complicated as that. Remember that uncon-
ventionals are almost by definition an economically challenged resource (high cost per unit of 
energy produced), particularly in the startup phases. Once production is established, pipeline 
infrastructure is built, and the rig and equipment service industry established, these unit costs 
will decline, which is why momentum builds in successful cases. But until that point of takeoff 
is reached, government policy and attention – if it wants new gas volumes – must be focused on 
finding ways to help improve the economics of these projects.

It takes time. 
Both the US and Australian successes with unconventionals were more than a decade in the 
making. While other countries can benefit from the technology and know-how generated in US 
shale (and CBM), it is not the case that these can simply be applied off the shelf with immediate 
results. Unconventional resources unavoidably require an approach of continuous learning and 
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tweaking, and early failures should be expected as companies understand the resource and how 
to optimally produce it. Patience is required. 

Recognize that unconventionals still pose an innovation challenge. 
It is a misunderstanding of exactly this point that drives some bad government policy on uncon-
ventionals. While the basic technologies are known and widely available, they only count for 
half of a successful unconventional project; it is the other process improvements and efficiencies 
that must be figured out by companies working in the local play that will determine commercial 
viability. The important learning curve for the energy industry is how to decrease expenses (cost 
of production) while increasing production (either flow rate or EUR); the industry is well up this 
curve for conventionals, but much lower down for unconventionals, and there are still key gaps 
in understanding about reservoir engineering in both shale and CBM. Many of the reasons one 
hears about why unconventionals can’t work in a certain locale – the shale won’t hold a frack, 
the CBM faulting is bad, there isn’t enough water to frack – are really science and engineering 
challenges in search of an innovative solution. 

Appreciate the role of a pioneer. 
Particularly in the early phases, it is helpful to have a pioneer who can prove that the resource 
type works and can be commercialized; momentum and the herd mentality of oil and gas com-
panies do much of the work after that. One of the notable things about the US shale boom is how 
quickly Mitchell’s innovations in the Barnett were copied by competitors. Oil and gas compa-
nies closely watch their competitors’ methods, and once one has figured out a successful way to 
develop a particular play, they will be joined by others. It can be difficult to monetize the kinds 
of innovations that are integral to proving up a play, and the pioneer does not always capture 
the value of their breakthroughs21. The risk/reward profile for operators in unconventionals thus 
changes over time, improving dramatically once the initial learning-through-drilling phase is 
through; and yet, government regulation rarely recognizes this, largely because it is based on 
experience with conventional energy, where the learning curve is not so steep and the main 
hurdles of geologic and technical understanding were overcome many years ago. Helping a pio-
neer provide this ‘service’ – drill the hundreds of wells required to understand the local resource 
- does not require government picking a winner, but it requires actively evolving the regulatory 
framework as the risk/reward profile for the resource changes over time. A confiscatory regula-
tory regime might be possible with a mature conventional play that any operator can make work, 
but it will have a very different effect on the much more fragile economics of unconventionals at 
an early stage. 

Experiment, experiment, experiment.
This is the only way that companies will figure out how to make unconventionals work. It 
can take dozens of wells just to work out an appropriate completion design in CBM, whereas 
some conventional projects will not have a dozen wells drilled over the entire life of the field. 

21 For a good discussion of this issue, see Wang, Zhongmin and Krupnick, Alan “US Shale Gas Development: What 
Led to The Boom?” May 2013. 
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There are many ways that government policy can either encourage or inhibit experimentation 
in resource development, and regulations governing energy should be examined with an eye 
to whether they are appropriate for unconventionals. For example, Mitchell Energy absorbed 
the costs of its early experiments with drilling shale in the Barnett by drilling deeper (to shale 
depths) in wells that it was already using to drill for shallower conventional formations. Yet in 
some locales, there is ambiguity over, or outright prohibition of, targeting different resource 
types within the vertical column of a company’s acreage. Requiring separate permitting or even 
new contracts to drill shale in existing wells simply adds bureaucratic complexity and risk – and 
decreases willingness to experiment – with no upside. 

Get more eyeballs on the problem. 
In China, around 7 foreign investors have joined the NOCs in working on CBM (and less than 
half of those are operators in their acreage) 22. This contrasts with the US and Australia, where 
there are dozens and even hundreds of companies working on unconventionals. It is hard to 
overstate how important the competitive ecosystem of the US oil and gas sector has been to driv-
ing gains in well productivity and cost-reducing operational efficiencies. Limiting participation 
(whether foreign or domestic) has very little benefit and real downsides in terms of the creativity 
and ingenuity that can be applied to figuring out unconventionals. It is reflective of a mentality in 
mature conventionals – which is apportioning rents to favored entities – rather than that needed 
for a startup. Data availability is another area in which governments often have a misguided 
instinct to restrict, where in the long term, greater free flow of information would increase the 
chance that someone might be motivated to tackle the problem in a new way. In an open playing 
field and with a large enough prize to be won, there is likely to be a company or companies who 
is highly motivated to make it work. Allowing and encouraging these companies to forge ahead 
has a higher chance of success than trying to force a company (whether state owned or private) 
to focus on a resource type in which they are not interested. 

Land access is critical. 
A full-scale unconventionals program capable of producing significant volumes requires a lot of 
wells – the US drilled more than 15,000 horizontal wells in shale plays in 2013, and the clar-
ity and simplicity provided the US system of mineral rights ownership probably facilitated this. 
However, there is no special magic in individually-owned mineral rights – what is needed is 
some way to ensure the buy-in of landowners, and an orderly and stable process for acquiring 
land. A cumbersome and expensive process will make it impossible for operators, and a non-
transparent or coercive one will kill industry’s license to operate. There are many different ways 
to solve this problem, but if it is unsolved or contested, it will pose a major, potentially prohibi-
tive, obstacle to unconventional development. 

Think about how to get independents involved.
Unconventionals tend to be the province of niche players. There is no technical reason why an 

22 Koh, Quintella. “China’s CBM Industry: Slow and Steady Progress” Rigzone, September 2012. At: http://www.
rigzone.com/news/oil_gas/a/120472/Chinas_CBM_Industry_Slow_and_Steady_Progress
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energy major or a large state-owned company cannot get unconventionals right. But there are 
good reasons why in both the US and Australia it was small to medium independents that suc-
ceeded with unconventionals, and it comes down to business model (more focused on generating 
short-term cash-flow) and culture (lean and flexible). 

License to operate is a key issue. 
The era of unconventional energy (particularly any that require fracking) building success 
through slow, organic growth under the radar is over. Rightly or wrongly, there is now enormous 
controversy attached to these resource types, and a global network of activists whose aim is to 
prevent the development of them. Even in the successful countries (US and Australia), once the 
industry moved outside of traditional oil and gas heartlands, it encountered opposition which in 
some cases derailed unconventionals entirely through prohibitive regulation or outright bans. 
This often happened before industry established a toehold in these localities, which is likely part 
of the reason – before companies are sure they want to make real investments, they are unlikely 
to devote resources to informing or educating communities. If governments (national or local) 
are interested in seeing unconventional resources developed, they are probably going to have to 
play a proactive role in communicating on and regulating the risks associated with it in a way 
that is credible to communities, rather than waiting for industry to make the case. 
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