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Welcome

A Natural Gas Renaissance
This is the inaugural issue of Energy 
Perspectives, a publication distributed by 
Schlumberger Business Consulting to communi-
cate innovative viewpoints on today’s biggest 
strategic, operational, and organizational issues 
facing energy industry decision makers. In this 
issue, we explore the growing importance of 
natural gas in the energy mix and factors needed 
to make unconventional gas a success interna-
tionally. Also, we present the results of the 2011 
SBC O&G HR Benchmark, which has uncovered 
a strong correlation between technical talent 
and production growth. Furthermore, we get 
perspectives from thought leaders Amy Myers 
Jaffe (Baker Institute) and Jonathan Stern 
(Oxford Institute for Energy Studies) on the 
state of natural gas, and we explore the 
perspective of Martin Houston, BG Group 
Managing Director of the Americas and Global 
LNG, on the company’s outlook for natural gas. 
We believe a natural gas renaissance is under- 
way, which bodes well for our industry and for a 
global energy system in dire need of robust 
sources of energy.

“Today’s tight natural gas markets have been 
a long time in coming, and distant futures prices 
suggest that we are not apt to return to earlier 
periods of relative abundance and low prices 
anytime soon,” urged Alan Greenspan, then 
Chairman of the Federal Reserve, to the United 
States Senate in 2003. He continued: “A major 
expansion of U.S. LNG import capability appears 
to be under way.” Back then, conventional 
wisdom declared that indigenous U.S. gas 
production was experiencing permanent decline 
and that the country was destined to become a 
large importer of gas. Soon after, however, 
conventional wisdom turned unconventional. A 
boom in the production of shale gas, a resource 
long thought to be unextractable, transformed 
the U.S. energy landscape. The U.S. went from 
building LNG import terminals to considering 

gas exportation, from volatile gas prices over 
$10/Mcf to stable prices below $4/Mcf, from fear 
of relying on foreign imports to surpassing 
Russia as the world’s largest natural gas 
producer. The “shale gas revolution” changed 
the U.S. energy paradigm in a matter of a few 
years and even impacted global markets as LNG 
cargoes destined for the region were redirected 
to other markets such as Europe.

Now activity has begun to spread globally as 
operators look to replicate the U.S. success 
internationally. A recent study by the U.S. 
Energy Information Administration analyzed 48 
shale gas basins in 32 countries and estimated 
technically recoverable shale gas resources at 
6,600 Tcf, with significant deposits in China, 
Argentina, Mexico, and northern Europe. To put 
those figures into context, 6,600 Tcf adds 40% to 
the world’s technically recoverable gas resources 
— and this doesn’t take into account further 
resources that may be found in Russia, the 
Middle East, and Mediterranean countries. The 
emergence of unconventional gas comes at a 
time when economically viable, low-carbon, and 
secure forms of energy are desperately needed. 
The unfortunate events in Japan — the 
earthquake and subsequent nuclear crisis — as 
well as recent geopolitical instability in 
important energy producing regions will force 
political decision makers and energy industry 
executives to think carefully about the role of 
natural gas in the world’s energy mix. This issue 
of Energy Perspectives explores such topics and 
implications for the industry.

Regards,

Antoine Rostand
SBC, Global Managing Director
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nconventional gas presents the 
world with an opportunity and a 
challenge. Conventional sources 
of gas supply are declining while 

demand is taking off, driven by the burgeoning 
emerging markets and the recognition that gas 
is a low-cost, low-carbon energy source. Col-
lectively, these dynamics act to increase im-
port dependency and limit supply security for 
certain regions (e.g., Europe and Asia). Un-
conventional gas, which helped the United 
States overcome a similar challenge, is an 
abundant resource with big international po-
tential. It’s no surprise, then, that the industry 
has taken action. Companies have embarked 
on a global land grab for prospective explora-
tion acreage — from Argentina to Poland to 
China — in an attempt to replicate the suc-
cess of North America.

However, as events in France foretell, where 
the country has temporarily suspended shale gas 
development due to pressure from environmen-
talist groups and local communities, this new 
phase will be different. The “statistical” E&P 
model adopted in North America will not be 
practical overseas; the economic and environ-
mental considerations will simply not allow it. A 
set of specific challenges exists outside of North 
America: higher competition from competing gas 
sources puts pressure on project economics, spa-
tial factors linked to higher population density 
restrict land access, limited water resources con-
strain hydraulic fracturing, and environmentally 
sensitive local communities and regulatory agen-
cies create hurdles for operators.

Clearly, the global unconventional gas model 
cannot be a carbon copy of the North American 
one. Operators will need a different modus ope-

Unconventional  
Gas 2.0
Unconventional gas changed the game in North America  
and has big potential internationally. However, this new phase brings 
new challenges that require a different mindset and operating 
model focused around efficiency, environmental sustainability,  
and integrated business planning.

By Muqsit Ashraf and Hermes Alvarez,  

Schlumberger Business Consulting;  

Francois Dubost, Christopher Hopkins,  

and Cyrille Levesque, Schlumberger

U
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randi, one that should include: (a) optimizing 
drilling and completions, (b) ensuring environ-
mental sustainability, and (c) adopting an inte-
grated, flexible, and inclusive business model.

Optimizing Drilling  
and Completions
Unconventional gas blossomed in North Ameri-
ca due to favorable market conditions. Declin-
ing conventional production, low competition 
from other gas sources (e.g., LNG), and high 
gas prices helped drive development of the  
resource. This situation allowed operators the 
luxury to adopt an approach that relies on drill-
ing and completing a large number of wells, 
with the expectation that collective economics 
across an entire program will meet the mini-
mum acceptable rate of return. This model is 
often described as a statistical E&P approach. 

For instance, in one of the prolific shale gas ba-
sins in the United States, nearly 80% of the pro-
duction came from less than a third of the 
wells, with total development expenditures on 
marginal wells exceeding $100 billion.

Outside of North America, however, compe-
tition from other gas sources is high. Regions 
such as Europe and Asia have several supply  
options, such as piped gas or LNG from multiple 
supply points. This creates a new obstacle for 
operators looking to develop unconventional 
gas abroad. Also, large amounts of land avail-
able for unconventional gas development acted 
as a key enabler for success in North America. 
Outside of North America, however, the story is 
different. While large amounts of land have 
been attained at low lease prices in many coun-
tries (e.g., Poland), spatial constraints make 
land access a major obstacle. These constraints il
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are linked to population density: in promising 
regions such as Europe (116/km2) and China 
(140/km2), population density is a lot higher 
than in the United States (31/km2).1 For exam-
ple, a comparison of satellite images near two 
active or potential shale gas developments in 
the U.S. and in France highlights a drastic dif-
ference in land access (see figure 1, below).  
Although this example illustrates very different 
operating conditions — Haynesville well pads 
versus a Paris Basin gas field near a city in 
France — it underscores a real challenge that 
operators will have to overcome.

Furthermore, higher population densities 
constrain water resources that are critical to 
unconventional gas well completions. A com-
parison of renewable water resources per cap-
ita (m3 per person per year) highlights this 
point: USA (6,816), China (2,125), and Poland 
(1,601).2 Economics outside of North America 
are also challenging due to structural cost dif-
ferences, lack of scale, and a limited learning 
curve. Optimizing drilling and completions 
will be fundamental to overcoming these sig-
nificant obstacles.

Optimizing well placement:  
drilling the right well
A key determinant of success will be how opera-
tors can reduce their footprint by drilling only 
the highest quality wells. This will require a 
“sweet spotting” approach whereby production 
targets can be met with fewer wells and comple-
tions. Optimal well placement can be achieved 
through better reservoir characterization that 
incorporates both reservoir and completion 
quality models. A reservoir quality model identi-
fies locations of gas productivity potential based 
on petrophysical, petrological, geophysical, and 
geochemical data. A completion quality model 
identifies the potential for creating and retain-
ing adequate surface area for gas production 
based on mechanical rock property, horizontal 
stress, and natural fracture data. A combination 
of these models across the field will ensure 
identification of optimal well locations and tra-
jectories. This will ultimately reduce the num-
ber of wells drilled and completed, alleviating 
land access constraints and improving econom-
ics while retaining production targets. Addi-
tionally, by targeting sweet spots, it is easier  

FIGURE 1: dRaStIC dIFFEREnCE In land aCCESS

Higher population densities near certain international shale gas plays will restrict land access. A comparison 
of satellite images of shale gas developments near the Haynesville play and near France’s Paris Basin 
highlights this problem. The figure on the left, in Haynesville, shows a typical shale gas development in North 
America with copious access to land and well pads. The figure on the right, near a promising shale gas basin 
in France, shows the proximity of operations to local communities. Operators will need to reduce their 
operational footprint through more efficient drilling operations that emphasize optimal well placement instead 
of the North American statistical approach that requires the drilling of thousands of wells. 
Images courtesy of Google 

Source: Schlumberger buSineSS conSulting
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to develop the reservoir with multi-well pads, 
further minimizing the surface footprint.

Improving drilling efficiency:  
drilling the well right 
Another way to overcome challenging econom-
ics is to increase the efficiency of the drilling 
process by using: (a) drilling technologies that 
reduce drilling time and increase reservoir con-
tact by lengthening the wellbore, (b) logging 
technologies that ensure optimal placement in 
the target zone, and (c) drill bits optimized for 
shale reservoirs. For example, this approach 
has significantly reduced the drilling days of 
two early unconventional gas wells in Europe 
(see figure 2, above). Each of these wells has 
seen a significant improvement of 30–40% in  
actual time versus planned time. This “smarter” 
approach to drilling unconventional gas wells is 
a step toward improved economics versus the 
traditional “brute force” statistical approach.

Optimizing stimulation treatments:  
completing the well right
Water must be managed optimally as it is an 

integral input for unconventional gas devel-
opment. Two solutions can help address water 
constraints: (a) optimal water sourcing and 
produced water management (discussed  
later), and (b) reduction in the overall num-
ber of stimulation treatments needed. A reser-
voir and completion combination model can 
help optimize where fracturing stages are tar-
geted and provide visibility into the impact of 
the stimulation on the reservoir and surround-
ing rock, especially when monitored with mi-
croseismic monitoring technology (see figure 
3, page 8). This approach helps target develop-
ment wells only in the best stimulation zones, 
thus reducing overall usage of water.

Ensuring Environmental  
Sustainability
Concern over environmental issues is one of 
the biggest hurdles facing development of un-
conventional gas resources abroad. The busi-
ness risk associated with environmental 
impacts can be as significant as traditional oil 
and gas industry risks (e.g., geopolitical insta-
bility). For example, the French government 

FIGURE 2: DRIllInG oPtImIzatIon & EFFICIEnCy

Time-depth curves for two of the first unconventional gas wells drilled in Europe show the big impact that 
drilling optimization and efficiency can have on overall well economics. Actual drilling time was reduced by 
>30% versus planned, which helps make project economics competitive versus competing gas sources.
Source: Schlumberger

Time
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has temporarily suspended shale gas drilling 
in the country due to opposition by environ-
mentalist groups and local communities. The 
moratorium came after licenses were permitted 
for several promising basins across the country. 
Most operators were probably blind-sighted by 
this, as France is generally considered a safe 
investment bet. This problem is not limited to 
Europe. The South African government blocked 
shale gas development in the Karoo Basin due 
to environmental concerns. Even in the U.S., 
the birthplace of shale gas, environmental con-
cerns are taking center stage. For example, 
New York State has placed a temporary ban  
on shale gas drilling due to concerns over aqui-
fer contamination. As a result, operators need 
to adopt a sustainable development approach 
that addresses the following concerns: (a) op-
erations consume large amounts of water and 
generate significant amounts of waste water,  
(b) operations have the potential to contami-

nate freshwater aquifers, and (c) operations 
use fracturing chemicals that have the poten-
tial to negatively impact the environment.

Managing the water challenge
A comprehensive water management frame-
work will be a strategic imperative for operators 
looking to develop unconventional gas abroad. 
First, sourcing of water will have to be handled 
optimally. This will involve the use of innovative 
techniques that reduce sourcing needs or allow 
for alternative sourcing options so as to ensure 
security of supply by avoiding competition with 
municipalities. Second, produced water must 
be managed appropriately through technologies 
that allow for minimization of produced water 
at the surface, for greater reuse, and for appro-
priate disposal. Integrating water management 
into the overall E&P planning cycle will become 
an enabler for successful exploitation of uncon-
ventional gas abroad.

One way to overcome lower land access and water availability internationally is to optimize well placement 
and stimulation treatments by employing a modeling approach that encompasses both a reservoir quality 
model and a completion quality model. Figures above show Barnett shale models guided by seismic and 
microseismic events. A combination model improves subsurface visibility.
Source: Schlumberger

FIGURE 3: oPtImIzInG wEll PlaCEmEnt & StImUlatIon tREatmEntS

Completion Quality Model

Reservoir Quality Model

Combination Model
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Ensuring well integrity
The potential for aquifers to be contaminated 
by leaked natural gas or by stimulation chemi-
cals is the biggest fear on the minds of local 
communities and regulators. Well design must 
guarantee that no natural gas leak occurs and 
that aquifers will not be contaminated. Well 
integrity can be achieved by first selecting  
cementing solutions that constitute a lasting 
barrier between the annulus and the forma-
tion, and second by evaluating the integrity of 
this barrier long after the well is drilled and 
stimulated. Ideal cementing solutions will be 
able to withstand higher wellbore pressures 
due to stimulation and be able to “self heal,” or 
automatically close cracks in the cement 
sheath when exposed to hydrocarbons. Evalu-
ation of well integrity must overcome the prob-
lem of low contrast between fluids prevalent  
in shale gas wells and the liquids present in 
typical cement. Zonal isolation can be evalu-
ated by innovative technologies that provide 
additional independent measurement to iden-
tify the state of the material behind the casing 
with a greater level of confidence, thus identi-
fying “cracks” or channels potentially present 
in the cement. This approach assures regula-
tors of the integrity of the well and of the safe-
guarding of aquifers.

Employing fully-disclosed, eco-friendly 
stimulation chemicals 
As shale plays expanded into U.S. states with 
higher environmental scrutiny, operators were 
faced with tougher regulations. This culmi-
nated in a recent statewide moratorium on 
shale gas drilling issued by the governor of 
New York, halting development of the abun-
dant Marcellus shale gas play on the New York 
State side. Internationally, operators are likely 
to face even more hurdles. Regulators will 
mandate full disclosure of the chemicals used 
for hydraulic fracturing and require that for-
mulations are environmentally friendly. Oper-
ators will need to employ fracturing fluids that 
are fully disclosed, fully formulated, and fully 

functional to meet the technical reservoir 
ranges for effective fracturing while complying 
with regulations. Additionally, operators will 
need to employ eco-friendly chemical formula-
tions that assure regulators of the environ-
mental robustness of operations. Best-in-class 
operators will find the right balance between 
economics and sustainability.

Adopting a Flexible, Integrated, 
and Inclusive Business Model
Success in the next phase of unconventional 
gas development will hinge on the ability of op-
erators to flexibly employ a business model that 
incorporates several pieces of the puzzle. The 
road ahead will bring several challenges, with 
no single “silver bullet” solution. Best-in-class 
operators will manage a flexible, integrated, 
and inclusive model that engages several stake-
holders and balances technology, environment, 
and economics.

Operating flexibly and cross-functionally 
Operators must maintain operational flexibility 
by establishing internal and external triggers 
that allow them to detect the economic varia-
tions of their plays. Variations can be driven by 
factors such as geological characteristics, 
market evolution, and supply constraints (i.e., 
services or resources such as water).

Next, operators can drive continuous im-
provement by identifying the best course of  
action to deal with the detected changes. Inte-
gration between various functions throughout 
the life cycle of a play is needed to support the 
right decision in real time. For instance, a severe 
deviation in initial production or observed de-
cline rate should initiate a geological review to 
answer questions such as: Does the stimulation 
design need to be optimized? Is the well spaced 
adequately? Is the zone worth developing? Input 
from several functions will be needed to answer 
such questions. Reservoir engineers, the devel-
opment team, supply chain, business planning, 
and operations all have to be involved to ensure 
that the best decision is made.
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This flexible and integrated operating mod-
el (see figure 4, above) departs from the rigid 
“factory” approach. The management system 
has to evolve to ensure flexibility and transpar-
ency across functions, thus enabling collabora-
tive planning and execution. Operators have to 
uncompromisingly drive down the silos that 
plague many upstream organizations in order 
to overcome the multifaceted hurdles facing 
unconventional gas development abroad.

Managing stakeholders inclusively
Operators must employ an inclusive approach 
that fosters relationships with several stake-
holders. Other operators, service companies, 
regulators, and local communities all play 
an important role and must be managed  
appropriately.

Relationships with other operators and ser-
vice companies will become increasingly im-
portant as activity shifts to more prospective, 
higher-risk plays. Collaboration allows opera-
tors flexibility to respond better to changes 
and uncertainties, to move up the learning 

curve more quickly, to realize economies of 
scale, and to configure the right technology 
and capabilities. Operators may have to part-
ner with other operators to mitigate risks  
associated with a new geography or to leverage 
local know-how. Also, operators may need to 
work closely with service companies to crack 
the technology and design code. Knowledge 
from North America will provide a foundation, 
but operators will have to build on this in 
order to develop applications that meet sub-
surface and regulatory requirements across 
different geographies. Each shale play is differ-
ent, however. Thus, extensive experimentation, 
field-based R&D, and customized well and 
stimulation design will be required. Collabora-
tion will be critical to success, whereby costs 
and risks can be pooled.

Managing the relationship with regulators 
and local communities will be critical. Opera-
tors have to be proactive in engaging regulators 
to help define the regulatory framework and to 
assure regulators that operations are environ-
mentally robust. Also, operators have to effec-
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A flexible operating model that departs from the traditional statistical approach is needed to improve 
operational performance and economics. This is vital in the highly competitive international gas markets. 
Source: Schlumberger buSineSS conSulting

FIGURE 4: FlExIBlE & IntEGRatEd oPERatInG modEl
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tively address concerns by local communities. 
Lack of complete knowledge and apprehension 
over the potential implications of oil and gas 
development can drive local communities to 
pressure regulators into banning unconven-
tional gas operations. Operators have to engage  
local stakeholders early on in the process and 
fully outline the extent of operations. In order 
for operators to be successful they must:  
(a) ensure a consistent message, (b) demon-
strate transparency and responsiveness, and 
(c) build trust with the general public. Gaining 
regulatory and local buy-in will pave the way 
for long-term and unhindered development of 
international unconventional gas resources.

New Challenges, a New Mindset
It is fair to assert that unconventional gas has 
been the biggest breakthrough in the oil and gas 
industry over the past decade. In unconvention-
al gas, the world has found a resource that can 
offer competitive economics and a practical  
opportunity to materially reduce global carbon 
emissions. Unconventional gas is an abundant 

and global resource, found in geopolitically sta-
ble countries. These qualities help unconven-
tional gas bolster supply security and serve the 
world’s growing appetite for natural gas. But its 
potential to date has only been realized in North 
America. The next phase of unconventional gas 
development is fraught with new challenges. 
The new model required for winning on a global 
level will be distinct from the one employed in 
North America. The global model requires that 
operators rise to the challenge and adopt a new 
mindset that balances technology, the environ-
ment, and economics (see figure 5, above).  ■

Muqsit Ashraf (mashraf12@slb.com) is a Vice President at 
SBC’s Houston office, where Hermes Alvarez is a 
Consultant. Christopher Hopkins (VP Unconventional 
Resources), Francois Dubost (Principal Reservoir Engineer), 
and Cyrille Levesque (Technology Advisor) work for 
Schlumberger. We welcome your comments on this article 
at: energyperspectives@slb.com.  
Copyright © 2011 Schlumberger Business Consulting. All rights reserved.

1. The CIA World Factbook
2. World Resources Institute

Several challenges exist that will create hurdles for operators trying to develop unconventional gas abroad.  
A new approach is needed that balances technology, environment, and economics.
Source: Schlumberger buSineSS conSulting
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Energy Perspectives: How would you describe 
the impact of shale gas on the United States’ 
energy security and energy independence?

Amy Myers Jaffe: The U.S., which only a few 
years ago was projected to become a large im-

porter of LNG, has virtually eliminated its gas 
import requirements for at least two decades. 
We see shale gas becoming the majority of  
U.S. natural gas production by 2030. The situa-
tion in North America has changed substantial-
ly and has had a ripple effect around the globe 

As recently as four years ago, it was widely thought that U.S. natural gas was in short supply  
and that the country was destined to become a large importer. Over the past decade or so, indig-
enous gas production was declining steadily at the same time that demand was growing signifi-
cantly, stoking fears of shortages and growing dependence on foreign imports. What happened next 
was nothing short of amazing. Operators were able to unlock large supplies of natural gas trapped 
in shale rock at lower costs through technology breakthroughs, igniting a frenzy of activity. The 
U.S. went from building LNG import terminals to considering gas exportation, from volatile gas 
prices over $10/Mcf to relatively stable prices around $4/Mcf, and from fear of relying on foreign 
imports to surpassing Russia as the world’s largest natural gas producer. Shale gas has revolution-
ized North American gas markets and even impacted global ones, as LNG cargoes destined for 
America were redirected elsewhere. And now activity has begun to spread globally. Amy Myers 
Jaffe, Director of the Energy Forum at the Baker Institute, recently discussed the global implica-
tions of shale gas with SBC Vice President Muqsit Ashraf and SBC Consultant Hermes Alvarez at 
her office in Houston, Texas.

The Shale  
Game-changer
An interview with Amy Myers 
Jaffe of the Baker Institute

By Muqsit Ashraf  

and Hermes Alvarez
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as LNG cargoes destined for the United States 
were freed up for other markets. Also, the suc-
cess in North America has fostered immense 
interest in shale gas in other parts of the world.

EP: Will we see North America exporting shale 
gas anytime soon?

AMJ: I believe this is a possibility. If I were a 
Western Canadian producer like Apache and 
could get oil-linked prices to sell my stranded 
shale gas into Asia, then I would go through 
the risk and expense of building LNG export 
facilities. Currently, companies are applying 
for licenses to export LNG from the U.S. Gulf 
Coast, so we are likely to see this happening 
over time.

EP: Some say the United States has a “monopo-
ly” on shale gas. What role do you see the 
United States playing in exporting the 
technology and expertise globally?

AMJ: The U.S. will make its presence known 
on a global stage less through global govern-
ment-to-government bilateral exchanges to 
export the expertise and more through the 
industry itself developing technologies that 
address some of the initial obstacles needed 
to make shale successful globally. Among 
the technologies that will expand shale’s 
potential will be better reservoir characteriza-
tion capabilities, alternative non-toxic fluids 
for fracking, and fracking technologies and 
processes that reduce the amount of water 
needed to increase gas flow rates. The U.S. has 
the most developed effort in shales and, there-
fore, technologies and methods to overcome 
initial drilling and production challenges for 
shale production are likely to be developed 
here and then exported globally. There are 
all kinds of experimentation currently taking 
place in the U.S., some of it driven by cost and 
some driven by environmental concerns and 
regulation. This is what will propel the U.S. to 

Amy Myers Jaffe  
Wallace S. Wilson Fellow in Energy Studies  
and Director of the Energy Forum at the  
Baker Institute

 “ The lesson of shale gas is that 
running out of fossil fuels is not 
going to be the thing that causes 
us to shift to something else.”
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have a leading role. The U.S. has an incentive 
to solve development that are arising with ris-
ing shale gas production because shale gas is 
very important to the U.S. economy. Once new 
technologies are developed here, it will then 
facilitate the use of those technologies in  
other markets.

EP: Looking outside of North America, what 
impact do you see shale gas having on the 
global gas supply equation in the near term 
(by 2020) and longer term (post 2020)?

AMJ: We’ve been lucky in the U.S. to have 
several key enablers to shale development 
in place. We have a large existing national 
infrastructure; we have a pipeline regulatory 
framework conducive to rapid infrastruc-
ture development; and we have transparent, 
regulated futures markets to underpin price 
discovery and market liquidity. However, in 
international markets there are some bar-
riers to quick production, such as a lack of 
infrastructure, shortages of water resources, 
or market structure challenges. Nonetheless, 
we expect activity will spread much broader 
and become a global phenomenon over time. 
In the 10-year time frame you will likely 
see some production in Asia and in Europe. 
But definitely in the 20-year time frame gas 
production from shales will be a significant 
portion of the global market.

EP: What can shale gas mean for Europe?

AMJ: There are obstacles that need to be 
overcome in the short term. First, there are 
regulatory and market structure issues that 
need to be resolved, and I think over time they 
will be. Second, concerns over environmental 
impacts in places such as France also need to 
be resolved. Higher population densities and 
competition for water resources has created 
pushback in certain regions. Apparently, there 
are shale gas resources near Bordeaux, a 
region with a significant wine industry. 
Therefore, the recent backlash in France 

against shale gas development is not surprising 
given that it would mean a potential new 
industry coming in and competing for water 
resources with wineries or other agricultural 
industries. In the long term, we expect 
indigenous shale gas to become a big part of 
Europe’s gas supply in the 20–30 year time 
frame (~20% of total supply). This will change 
the markets for LNG and pipeline gas, in which 
Russia is a big supplier.

EP: If European shale gas lives up to this 
potential, how will it impact Russia? What 
other options does Russia have?

AMJ: In the end the Russians will respond to 
market forces. You are already seeing an 
impact as some LNG destined for North 
America has been redirected to Europe. This 
has led to the Russians recently agreeing to 
have a formula for some buyers that incorpo-
rates elements of gas-on-gas pricing. Over time 
it will become harder to implement oil-linked 
contracts and harder for Russia to remain 
solely a European supplier. They will have to 
look to other markets. Our analysis shows that 
an increasing amount of Russian gas would go 
out to China and other Asian economies as 
these markets may over time offer a better 
commercial return than fighting to maintain 
market share in Europe. The Russians have to 
make some fundamental decisions. One option 
is to reform their gas market to try to take 
more earnings internally and fix their gas 
balance in that way. Another possibility you 
hear get thrown around, but one that is not 
likely to succeed, is Russia flooding the 
European gas market to bump out shale gas 
producers. You hear about Russia considering 
development of the Shtokman resources. But it 
doesn’t seem practical to invest billions of 
dollars if a market for the gas cannot be 
assured. In our industry, history has shown that 
a price-war stance is not likely to work. It is 
difficult to win those battles because of the 
ingenuity of the private sector to reduce costs 
through technology innovation. Also, it is hard 
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to flood a market with pipeline barrels. But to 
even say that a gas glut in Europe would sink 
prices so precipitously that it would shut shale 
gas in is a stretch. I don’t see how that would 
be a successful approach for Russia.

EP: So you envision that if the early going gets 
tough for European shale gas developers they 
will hang in and find ways to improve the 
economics of their plays?

AMJ: Exactly. One of the key lessons in our 
industry is that companies find ways to get 
their costs down when a competitor comes in 
and threatens their long-term viability. It will 
be hard to knock early European shale gas 
developers out of the market because they see 
it as a new play with huge long-term potential. 
In the United States, the experience has been 
that shale operators don’t want to give up their 
acreage and are willing to accept lower profits 
and even losses to learn the business. There-
fore, companies will hang on to their plays and 
leases even if it doesn’t initially make 100% 
commercial sense for the immediate term.  
The same thing is likely in Europe. Another 
point that people fail to factor in is that shale 
gas is a totally different type of reservoir. We 
are all used to thinking “conventionally” and 
thinking that once a completion is made you 
can’t afford to turn the reservoir off because 
(a) it can damage the reservoir, and (b) you 
are stuck with a sunk cost. With shale gas you 
can finish a completion, walk away for several 
months or even a year, come back during the 
high-priced winter season, and turn the 
reservoir back on without damaging it! Shale 
gas production functions almost like just-in-
time inventory; once the completion is finished 
the resource is like permanent inventory that 
can be produced or not produced at will. This  
is a dramatic change in the way the industry is 
used to operating. I don’t think people have 
grasped how this will affect market strategies. 
Analysts often look at drilling statistics and say, 
“Look, they did all of this drilling and barely 
had any production,” but these analysts are not 

factoring in this new “inventory” dimension 
that shale gas brings into the picture.

EP: How can shale gas impact China, 
probably the biggest wildcard in the global  
gas demand equation?

AMJ: There are obstacles that need to be 
resolved. For example, there are some  
areas with promising gas resources in China 
that are already experiencing water strain. 
Access to water resources is critical for shale 
gas completions and is an issue that has to be 
overcome. Second is whether you believe what 
I call the “China Story,” which is that a lot of 
LNG producers comfort themselves by saying 
that developments in shale gas are irrelevant 
because there will be so much gas demand in 
China that it will soak up a lot of the world’s 
excess LNG. If there is something wrong with 
this story — if, for example, China has an 
economic setback or shale gas turns out to be 
a big success — then forecasts for a lot of LNG 
projects won’t be as rosy. In the long run, we 
see a bright future for shale gas in China. 
There could be so much Chinese domestic 
shale gas that it may be possible to export 
some of it via pipeline to the Koreas.

EP: Recent shale gas discoveries in Argentina 
hint at big potential for Latin America. What 
impact can shale gas have in this region?

AMJ: If we take Mexico as an example, we know 
that the Eagle Ford extends into Mexico and 
people are now saying that the resource is much 
larger than previously imagined. A few years ago 
Mexico was expected to become a big LNG 
market. Mexico thought it could have several 
LNG import terminals and could resell gas to 
the U.S. Now, we are in a situation where the 
U.S. market is moving toward a surplus and 
there are potentially large indigenous shale gas 
resources that extend into Mexico. If the 
resource is large enough, it could ease pressure 
off a Mexican government currently banking on 
the high-risk Gulf of Mexico deep waters for its 
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next wave of incremental production. That is 
just one example. If you look at other Latin 
American countries such as Argentina, you can 
see that shale gas has big potential in the region.

EP: More broadly, what impact can shale gas 
have on global geopolitics?

AMJ: It may impact certain countries that have 
geopolitical problems — think Venezuela and 
Iran. These countries will have to wait a lot 
longer to find a market for their gas. Also, it 
means the world will need less supply from the 
Middle East. Theoretically this means the 
market might be less vulnerable to supply 
disruptions and, therefore, could be less volatile, 
with lower prices for longer periods of time. 
Last, it could also thwart the possibility of a  
“gas OPEC” emerging in the foreseeable future.

EP: Skeptics of shale gas often cite higher costs 
and environmental concerns as key reasons 
for its limited global potential. How do you 
view these constraints? What other potential 
obstacles and geopolitical constraints need to 
be overcome or kept in context?

AMJ: The biggest constraint could be stringent 
and proactive carbon legislation. Because even 
though we talk about gas as a cleaner fuel 
— and it is versus oil and coal — it is not as 
clean as other alternatives. So any constraint 
on any fossil fuel would slow things down. 
Other regional issues such as water strain or 
environmental protests against drilling could 
have an impact. However, I am less convinced 
that these local issues can’t be resolved by the 
desire and need for energy supply and by the 
industry coming up with better practices.

EP: What impact can shale gas have on the 
competition between energy sources?

AMJ: If the price of natural gas is cheap, 
companies may eventually delay LNG projects. 
This eventually leads to the market tighten-
ing up a little. At the same time, you could get 

substitution effects that can cause the price 
of other commodities to drop. For example, in 
the Middle East if you talk to countries that 
just produce oil you get a sense that they are 
worried about gas-on-gas pricing. Gas-on-gas 
pricing makes it more attractive to make 
petrochemicals with natural gas than with 
naphtha. Also, gas-on-gas pricing makes gas a 
more attractive fuel for power generation than 
oil. So there is potential for gas to take the oil 
market share.

EP: So you feel that current high oil prices 
aren’t a secular trend that is likely to persist?

AMJ: I don’t like the discussion of peak oil. 
The thesis of peak oil is that we are running 
out of oil and that someday it will become so 
expensive to explore for it that, as the middle 
classes in China and India start driving, oil will 
skyrocket to $500/bbl and stay there and … 
insert your own catastrophic ending! I don’t 
even know what the “catastrophic ending” is 
nowadays. But one thing I always tell people 
is that I can take coal out of the ground today 
and convert it into gasoline or another liquid 
fuel for $30–50/bbl. If I know that oil prices 
will go to $500/bbl and stay there, then I have 
no problem because I know I have to liquefy 
coal. The point is, the market has a correc-
tive feature to it and you would imagine that, 
eventually, the value between commodities 
has to come back in line through demand 
destruction for the more expensive commod-
ity. We are not in 1973 anymore; we know how 
to leverage technology to convert from one 
fuel to another or to make automobiles more 
efficient or able to run on fuels other than oil. 
I think any producer that concludes they can 
charge $140/bbl and hold market share forever 
plays a dangerous game.

EP: What impact will the earthquake in Japan 
and the subsequent nuclear crisis have on the 
development of shale gas globally now that 
several countries have scaled back their 
nuclear ambitions?
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AMJ: The critical factor here is that the Japa-
nese public doesn’t trust commercial players or 
the government to deliver safe nuclear power. 
This is a big shift because in the past people 
were committed to the idea that nuclear power 
was the only viable domestic Japanese energy 
source. Post-Fukushima, that will not be a pal-
atable thing for a politician to say. In terms of 
demand, you have to look at trends. Japan has 
not been a fast-growing economy. It is a service-
oriented economy that is not energy intensive. 
Also, Japan has historically been a leader in cli-
mate policy, but the government is not currently 
pushing that stance given other equally pressing 
economic and societal imperatives. Although 
the exact impact of the earthquake and nuclear 
accident are hard to predict, we do know the 
impact will be large. Most people guess that the 
Japanese market will turn to gas because they 
imagine gas is inexpensive and abundant — 
and this may be true — but nothing is so self 
evident in the energy market. Energy efficiency, 
for example, could turn out to be a big factor, so 
at this point it is too early to tell if gas wins in a 
post-Fukushima Japan.

EP: Major oil companies played a limited role 
in the initial development of North American 
shale gas, but are positioning themselves early 
for the global push. What can oil companies do 
to reflect the growing importance of shale gas?

AMJ: In natural gas, more so than in oil, a first 
mover advantage is very important. And even 
though that is traditionally an “LNG idea,” it 
goes a long way toward explaining the huge 
interest and M&A activity in North American 
shale gas. Companies want to learn this busi-
ness, and ExxonMobil’s acquisition of such a 
successful operator as XTO is a great example. 
ExxonMobil is a company with a lot of capital 
at its fingertips, and the best way for it to rein-
vent the shale gas wheel is not to reinvent it at 
all, but instead to pick out a solid, well-regard-
ed operator and learn the business in-house. 
Also, the majors have a lot more resources to 
throw at new issues related to making shale a 

success in new geologic plays internationally. 
They have strong ties around the world and 
an excellent record for technological achieve-
ment and innovation. Although they have some 
catching up to do in the U.S. market, I would 
not count the majors out.

EP: You have said that in your 30-plus years  
of covering the industry you have seen few 
events that have the potential to revolutionize 
the industry as shale gas does. Why will shale 
gas change the world?

AMJ: In the end, I do feel shale will change 
the world. I believe we could be on the verge 
of having an oil and gas renaissance in the U.S. 
I sat on a panel a few years ago and said that 
I just don’t think $10–15/Mcf gas prices were 
realistic and that we are going back to $3–4/
Mcf. After the panel, people in the audience 
came up and patted me on the back patroniz-
ingly and said they understand that I’m an oil 
person and, therefore, I am not expected to 
be so knowledgeable about natural gas. The 
point is that — and this goes against conven-
tional “peak oil” wisdom — the resource is 
under the ground. If I know it’s there and the 
price goes high enough I will need to come up 
with a technology to get it out of the ground 
better, faster, and cheaper. If there’s money to 
be made, the paradigm of the industry is “will 
do.” The lesson of shale gas is that running 
out of fossil fuels is not going to be the thing 
that causes us to shift to something else. The 
reason could eventually turn out to be that we 
have to shift away from fossil fuels because 
geopolitical turmoil in countries where it is 
abundant and cheap to extract prevents us 
from producing it. But the reason will not be 
that we eventually run out of it.  ■

Muqsit Ashraf (mashraf12@slb.com) is a Vice President at 
SBC’s Houston office, where Hermes Alvarez is a 
Consultant. Amy Myers Jaffe is Director of the Energy 
Forum at the Baker Institute in Houston. We welcome your 
comments on this article at: energyperspectives@slb.com. 

Copyright © 2011 Schlumberger Business Consulting. All rights reserved.
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Most of the world’s shale gas resources lie outside of North America. 
Companies enticed to explore new areas will need to adopt alternative 
approaches to de-risk their investments.

nconventional gas accounts for half 
of North American production, with 
investment exceeding $25 billion a 
year. Although this has changed the 

continent’s energy outlook, there may be a big-
ger prize: nearly 75% of the world’s shale gas 
resources lie outside the region.

The need of many countries to secure their 
energy supply — combined with the ambition of 
successful North America shale gas firms to ex-
pand globally — is a growth opportunity, espe-
cially for companies that missed out on the first 
phase of the unconventional gas revolution.

But there are risks. Experiences gained in 
the U.S. are not directly applicable elsewhere. If 
developers don’t adopt different approaches to 
risk in new countries, they may make strategic 
decisions based on overly optimistic assump-
tions, or miss out a new long-term play.

There are significant differences between 
North America’s shale gas sector and the ones 
drillers will find elsewhere. A number of plays on 
the U.S. Lower 48 are now viable at gas prices 

below $5 per MM British thermal units (Btu); 
and some, such as parts of the Marcellus and 
Fayetteville, are feasible at sub-$4. New tech-
nologies (e.g., sweet-spot modeling and micro 
seismic) and other efficiencies, such as lean 
drilling and completion, have driven down costs. 
A deep and transparent gas hub and an exten-
sive distribution network provide easy markets, 
while a robust oilfield services sector and mature 
regulatory and land-access framework have sup-
ported development, despite weak gas prices.

Considerable uncertainty
In other parts of the world, things are less cer-
tain (see figure 1, page 20). Limited subsurface 
data and complex formations hamper the ability 
to minimize investment risk and guarantee eco-
nomics production. So do the slow pace of mar-
ket deregulation, fledging hubs, and a lack of 
clarity on future oil-linked gas-supply contracts 
and price subsidies. Additionally, the services 
sector and infrastructure are undeveloped, 
fewer than 50 land rigs are operating across 
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continental Europe, compared with around 
2,000 in North America. And the regulatory 
framework has not been defined in many re-
gions, leaving fragmented and, in some cases, 
uncertain permitting, environmental, fiscal, 
and investment policies.

In short, lessons learned in North America 
won’t necessarily apply elsewhere. Short of a 
technology breakthrough, or radical changes in 
local rules or labor cost, drilling and comple-
tion (D&C) costs from first wells outside North 
America are unlikely to fall more than 30–40%. 
In some U.S. basins, costs have dropped by 
more than 60%.

There are several ways for a company to con-
trol its risks as it searches for shale gas interna-
tionally, including:

A multifaceted exploration process. Many 
operators spend most of their energy addressing 
subsurface risk before making large invest-
ments. But this singular focus often ignores sig-
nificant considerations that affect the econom-
ics of an unconventional project. Yet, research 
by SBC shows commercial factors and surface 
attributes, such as gas price and well costs, can 
make or break an investment with, for example, 

as small as a 10% variance in these factors im-
pacting project returns in excess of 20 percent-
age points.

Use an entry strategy that spreads risk. 
Local conditions dictate the approach. Across 
Europe the availability of prospective acreage 
in key formations and the subsurface and com-
mercial profile (pipeline capacity, services sec-
tor capability, gas markets) of these plays varies 
significantly. A joint venture or farm-in can mit-
igate these risks while providing access to core 
acreage and the development learning curve. 
Integration with midstream or downstream 
players can lower intermediary costs, or guar-
antee market flexibility and price. Most players 
are adopting these strategies, such as Exxon-
Mobil with Wintershall in Germany and Shell 
with CNPC in China. This is different in the U.S. 
where, until recently, most players developed 
and operated assets independently.

Keep investment options open throughout 
the asset life cycle. Unconventional invest-
ments look riskier than conventional ones. But 
they offer myriad options. Investors do not need 
to commit large capital sums up front — explo-
ration and appraisal often require a commitment 
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in the tens of millions. They do need to monitor 
local conditions and information and adjust their 
portfolio accordingly. To enable this, they should 
identify key signposts — for example, Russia 
commissioning a new export pipeline, or a large 
operator withdrawing after field appraisal — 
that validate/invalidate project assumptions.

Reduce unit cost as a natural hedge — be-
come a flexible producer. Several North Amer-
ican operators have followed a statistical model 
that focuses narrowly on reducing development 
costs and the cycle of large numbers of wells. 
This approach is not appropriate for projects 
outside the region because of minimal subsur-
face data, high D&C costs (possibly more than 
$10 million per well) and tighter economics. 
Many operators have now adopted a flexible 
model requiring continuous improvement pro-
cesses to integrate, in real time, factors such as 
new subsurface information and technology.

Use technology. It has been decisive in 
North America’s shale gas revolution and it will 
be in Europe and Asia too. Well productivity has 
improved significantly in the past five years and 
many assets have jumped the hurdle from non-
commercial to valuable. Technology will re-
main a driving force in North America and an 
enabler elsewhere (see figure 2, above).

Adapt commercial strategies to regional 
conditions. Investors need to adjust their risk 
appetite as they evaluate opportunities. North 
American players will have to adopt longer-term 
contacts and take on risk-sharing agreements 
with service providers; local players in Europe 
and Asia must use hedging techniques and par-
ticipate in spot markets. Investors should also 
participate in local lobbying groups and engage 
in policy issues. 

Entry into the unconventional gas sector is 
not about committing billions of dollars over 
many years with high uncertainty over success. 
It’s about diligence and flexibility, keeping op-
tions open, and investing gradually based 
on factors that influence the asset life cycle. 
This has implications for an entry strategy and 
the way a firm values assets, as well as for own-
ership structure, capital deployment, field op-
erations, and organization. Success hinges on 
challenging established aspects of the operat-
ing model to de-risk what may otherwise be an 
unattractive bet.  ■

Herve Wilczynski (hwilczynski@slb.com) is a Vice President 
and Head of North America at SBC’s Houston office, where 
Muqsit Ashraf (mashraf12@slb.com) is a Vice President, and 
Mohammed Saadat is a Manager. We welcome your 
comments on this article at: energyperspectives@slb.com.  
Copyright © 2011 Schlumberger Business Consulting. All rights reserved.
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Over the past decade BG has successfully transformed itself into the only true global gas major. 
The company has always articulated a clear and consistent strategy of securing competitively 
priced gas resources and connecting these resources to high-value gas markets. It was  
the first company to break the old LNG point-to-point sales ideology, the first to blaze the 
Atlantic Basin LNG trail with its success in Trinidad, and the first to successfully build an LNG 
business around unconventional gas. The company has more than doubled its gas production 
and gas reserves over the past decade and is well on its way to reaching its 2015 LNG supply  
goal of 20 Mtpa, solidifying its integrated gas growth strategy. The coming decade will bring 
further transformation for BG as it prepares to break the 1 Mmboe/d production milestone, 
enter new frontiers like East Africa, and commission a number of large-scale development 
projects globally. Martin Houston, Executive Director for BG Group, recently discussed the  
company’s strategy and outlook with SBC Director Al Escher and SBC Vice President Gavin  
Hall in London.

The Global Gas Major
An interview with BG Group’s 
Martin Houston

By Al Escher and Gavin Hall

Energy Perspectives: What is your outlook for 
global gas demand and what are some 
interesting trends you foresee?

Martin Houston: This year, for the first time, 

in addition to publishing our various annual 
publications and our February strategy 
presentation, we put out our outlook for the 
global gas market. We felt that as a global 
gas major we ought to share our views on 
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trends. We envision strong gas demand over 
the next decade. Currently, global gas 
demand is at 3,000 Bcma and we predict it 
hitting 4,000 Bcma by 2020. The strongest 
growth will come from non-OECD countries, 
especially Asia, where Chinese demand is 
expected to grow by a staggering 10% per 
year. Also, we expect demand growth to be 
driven by oil substitution in emerging 
economies, mainly in the industrial, 
commercial, and residential sectors.

EP: Earlier this year you spoke about the 2020 
supply challenge. What is your supply-side 
outlook and, specifically, why do you believe 
the world is not “awash with gas”?

MH: Over the next decade the industry will 
experience a 1,000 Bcma supply shortfall as 
many existing gas projects approach the end 

of life. So, in fact, incremental gas supply 
will have to replace greater than 75% of 
current supply to meet 2020 demand [see 
figure 1, page 24]. The supply gap is bigger 
than many people believe. Our view is that 
the world is not awash with gas, which goes 
against some of the conventional wisdom.  
We feel that supply will be the constraining 
factor. Up until recently, conventional 
industry wisdom saw demand as the problem.  
Slowly, the industry is realizing that supply 
is the real challenge.

EP: How does the industry need to evolve to 
meet this 2020 supply challenge?

MH: I think the industry needs to solidify the 
NOC/IOC bargain and recognize the 
strengths of both parties. Private companies 
can share expertise, train local resources, 

“ I define a leader as a value creator, 
as someone who has an ambition 
and a supporting strategy needed  
to deliver that ambition.”

CarEEr highlightS:
■   Based in Houston and London, he is responsible  

for activities in the Americas and for global LNG

■   Played a leading role in developing the Group’s  
global LNG business

■   Extensive international experience from a  
wide variety of technical, commercial, and 
management roles 

■   Joined BG in 1983, appointed BG Group  
Executive Vice President in 2000, appointed to  
the Board in February 2009

■   Fellow of the Geological Society of London and  
a Companion of the Institution of Gas Engineers

Martin houston  
Executive Director for BG Group
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and invest in local communities. Host 
countries need to provide stable fiscal 
regimes, favorable contract provisions, and 
transparent regulatory frameworks that 
encourage investment. LNG supply will be  
key to meeting the 2020 supply challenge, and 
Australia will play an important role here. 
However, issues such as labor availability need 
to be overcome if Australia is to overtake Qatar 
as the largest LNG exporter within a decade. 
Also, U.S. LNG exports may provide another 
interesting opportunity to help meet 2020 
demand. Looking beyond 2020, the industry 
can do several things to ensure supply security. 
First, companies such as BG have to continue 
to open up new supply provinces such as East 
Africa, where BG has already had drilling 
success in Tanzania and in Kenya and where 
we have recently signed upstream agreements. 
Second, the industry has to continuously 
innovate to solve the problem of resource in 
place (think FLNG). Last, the industry has to 
continue to work with governments to unblock 
the domestic concerns that have stalled 

projects in the past (e.g., Nigeria). Price and 
risk/reward realism is required on both sides.

EP: What is your view on oil indexation of gas?

MH: At every single analyst meeting I’ve 
attended over the past three years, someone 
has told me that the world is awash with gas 
and that this signals the end of oil indexation. 
We just don’t believe that. Just because the 
global LNG trade is going to hit 350 Mtpa by 
2020 does not signal that gas is on its way to 
becoming a global commodity. Sure, the 
market will become more liquid, but we see 
that as a very small part. Gas is still illiquid as 
a fuel. The global gas market is a collection of 
local and regional markets that change as gas 
is pulled from one region to another. Regional 
market differences will persist because the 
global gas business is principled on the notion 
that gas markets are variable. We move gas 
around the world; we buy it from anywhere 
and can sell it everywhere. Furthermore, oil 
indexation provides certainty for both buyers 

FIgurE 1: gloBal gaS SuPPly 2010-2020 (BCMa)
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and sellers because the oil price broadly 
reflects macroeconomic energy supply and 
demand conditions over the long term. Oil 
costs set prices and are transparent. Our 
recent experience in marketing almost  
10 million tons of LNG confirms that oil 
indexation is still regarded as the norm for 
long-term supply contracts. We estimate  
that around 75% of the increase in global  
gas demand will compete with — and,  
therefore, be priced against — oil. And we  
see this happening for the 
foreseeable future.

EP: BG’s strategy of 
connecting low-cost supply 
to high-value markets has 
been incredibly successful. 
To achieve this you have 
talked about BG breaking 
the “LNG paradigm”. Can 
you explain this and also 
explain what you think 
might be the next paradigm 
to break?

MH: We broke the inflexible 
point-to-point sales 
paradigm that was prevalent 
in the industry before 2002. 
The cornerstone of our LNG 
strategy is flexibility, which 
allows us to seek the best markets globally. 
This thesis has worked well for us and has 
allowed BG to create a sustainable LNG 
proposition. We have a suite of cost-advan-
taged LNG assets around the world. We have 
global shipping and marketing capabilities,  
an in-depth understanding of target markets, 
and an array of short- and long-term markets. 
Looking back, we changed the model in several 
other ways. First, we contributed to the 
renaissance of the Atlantic Basin by creating 
Trinidad Atlantic LNG. At Trinidad LNG we 
invested in the plant without any supply, and 

instead locked capacity for future gas 
developments. At the time people scratched 
their heads and wondered how that could 
work. For us, it created an opportunity to 
pull future gas through Trinidad. Second, we 
contracted several LNG carriers when the 
market was tight. That allowed us the oppor-
tunity to commit to 100% of the capacity of 
Lake Charles and then build a fungible 
supply portfolio that gave us the flexibility to 
buy, sell, trade, and swap. Overall, we are 

optimistic about the 
evolution of the LNG 
industry. BG is on track to 
reach our global target of 
20 Mtpa of contacted 
volumes, up 57% from 
current levels, by 2015.  
The ramp-up in Queen-
sland CSG-to-LNG will be a 
key driver of this growth.  
In terms of the next 
paradigm, it could be the 
U.S. becoming an exporter 
of gas. This would free up 
shale gas as an LNG 
feedstock. We’ve actually 
met with the U.S. Depart-
ment of Energy in Washing-
ton and have applied for 
our own export permit  
from Lake Charles. We are 

still trying to understand what the ultimate 
conditions will be, but concerns over large 
exports moving the price too far are likely  
to emerge.

EP: In terms of the role of gas in the global 
energy mix, how do you see this evolving  
and what role do you see for gas as a 
“transition fuel” and even perhaps a 
“destination fuel” when coupled with CCS?

MH: Gas will continue to play a key role in a 
balanced energy mix. We recognize that the 

‘We recognize that  
the solution will come 

from a number of 
low-carbon energy 
sources that are  

needed to reduce 
global emissions. The 
good news is that gas 

technology is available 
today, so there isn’t  
a need to wait for  

other options.’
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solution will come from a number of low-
carbon energy sources that are needed to 
reduce global emissions. The good news is 
that gas technology is available today, so there 
isn’t a need to wait for other options.  
We view gas as the long-term energy choice 
because it is the lowest-carbon fossil fuel and 
more reliable than intermittent wind and 
solar. Furthermore, gas can respond quickly 
to back up renewable energy sources.

EP: How do you see the 
global LNG markets 
evolving by 2020 and, 
specifically, how do you 
view China and India, 
probably the two biggest 
wildcards in the global LNG 
demand equation?

MH: The consensus is that 
LNG trade will hit around 
350 Mtpa by 2020. In terms 
of trends, almost half of the 
future LNG demand growth 
is expected to come from 
China and India — the two 
wildcards, as you say. Also,  
a large number of new markets will emerge in 
places such as Argentina, Brazil, Kuwait, Dubai, 
Singapore, Thailand, and potentially Saudi 
Arabia. Current and sanctioned LNG supply is 
around 280 Mtpa. In the next 10 years we will 
almost double the capacity we built in the past 
40 years! It is interesting also to look at the 
shift in suppliers — former powerhouses such 
as Algeria, Indonesia, and Malaysia have 
already been overtaken by Qatar, and could 
eventually be overtaken by Australia and 
perhaps Nigeria. Going back to our view on the 
supply gap, there is still a shortfall of around 70 
Mtpa that the industry needs to sanction in 
order to keep up with demand growth (equiva-
lent to a Gorgon project sanctioned every year 
for the next five years just to close the gap). 

This further supports the notion that it is 
supply and not demand that will act as a 
constraining factor. China will be key. Currently, 
gas accounts for less than 4% of the Chinese 
energy mix, much lower than comparable 
economies. A 1% increase in gas penetration in 
China adds around 25 Bcma to current Chinese 
demand, equivalent to the total output of four 
QCLNG trains in Australia. If Chinese gas 
penetration were to rise to a level similar to 
India’s (still low by global standards), it would 

add around 150 Bcma of 
demand, equivalent to 100 
Mtpa of LNG or one and a 
half times the total capacity 
of Qatar! Chinese LNG 
demand will rise dramatically 
over the next decade; the 
country has nine import 
terminals under development 
and will have a total of 13 by 
2015. These few examples 
highlight why the industry is 
so bullish on Chinese gas 
demand.

EP: Unconventional gas  
has increasingly played an 

important role in BG’s global portfolio. 
Looking back, what stands out to you about 
BG’s entrance into unconventional gas and 
what has been the company’s investment 
philosophy?

MH: In terms of our investment philosophy, we 
look at several things such as accessibility, 
quality of the rock, resource availability, and 
maximum returns. In terms of unconventional 
gas, we currently have interests in the UK, 
Poland, Germany, the Netherlands, and, of 
course, Australia and the U.S. In the U.S. we see 
strong demand and a competitive price, which 
complements our gas trading business. Overall 
gas demand in the lower 48 in 2010 hit a record 
high of 66 Bcf/d, driven by economic resurgence 

‘If Chinese gas  
penetration were to  
rise to a level similar  
to India’s (still low  

by global standards), it 
would add around 100 
Mtpa of LNG equiva-
lent or one and a half 
times the total capac-

ity of Qatar!’
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and extreme weather. We see demand growing at 
around 1.5% per year and strongly believe that 
the Henry Hub is sustainable at $5/Mcf. While 
the U.S. business is very margin sensitive, we are 
confident about our favorable returns because of 
our experience, efficiency in drilling, and 
favorable land position that keeps our operating 
costs down. Furthermore, new acreage is widely 
available in the U.S., a country with a significant 
undeveloped resource. The large scale of the 
market provides us with materiality. Our intent 
is to build a sustainable 
position in the U.S., which is 
one of our core countries 
along with Brazil and 
Australia. We currently have 
over 235,000 net shale acres 
in both the Haynesville, 
operated by our partner 
EXCO, and in the Marcellus, 
operated by our JV with 
EXCO (total net potential 
resources are 8.5 Tcf). The 
U.S. has a lot of good things 
going for it, such as a highly 
developed service industry 
and the potential for gas 
exportation in the future. In 
terms of our Australian unconventional gas 
business, it is based in another stable OECD 
country with major gas reserves (sixth largest 
coal seam gas resource in the world). Our 
purchase of QGC — an experienced coal seam 
gas E&P company — and our new LNG 
production and export facility in Queensland 
should be proof that we see a huge upside there. 
We’ve made Asia Pacific commitments for up to 
9.5 Mtpa of LNG with Japan, China, Singapore, 
and Chile that underpin our investment in 
QCGLNG.

EP: In retrospect, what are some of the key 
lessons you have learned about leadership 
throughout your career as a key decision 
maker at BG?

MH: Leadership is ultimately about people. 
There are several keys to excellent leader-
ship. First, you need to hire the right people 
and place them in jobs that match their skills 
and potential. Second, you have to expect 
results and empower people through 
attractive situations and personal develop-
ment opportunities. Last, you have to provide 
constant feedback and reward successful 
delivery. In addition, as a leader, my role is to 
provide the vision, a strategy, and a plan. The 

vision needs to inspire, the 
strategy needs to be aligned 
with what our investors 
seek (i.e., growth and 
returns in our case), and 
the plan has to be flexible, 
inspirational, and viable. I 
believe leaders need to be 
relentless in the pursuit of 
outperformance. At BG, 
even when budgets are 
fixed and agreed, the true 
business leader is inspiring 
the team to find the next 
opportunity, the one that 
allows the stretch goal to be 
achieved. Leadership at BG 

isn’t just me and my colleagues at the 
executive level. I define a leader as a value 
creator, as someone who has an ambition and 
a supporting strategy needed to deliver that 
ambition. A leader has to energize and 
motivate people. In doing so, they can enrich 
themselves and the organization. Therefore, I 
believe leaders exist at all levels within a 
company.  ■

Al Escher (aescher@slb.com) is Director of North and 
South America at SBC’s Houston office. Gavin Hall 
(ghall2@slb.com) is Vice President at SBC’s London office. 
Martin Houston is Executive Director for BG Group in 
Houston. We welcome your comments on this article at: 
energyperspectives@slb.com. 
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‘I believe leaders need 
to be relentless in the 
pursuit of outperfor-
mance. At BG, even 
when budgets are  

fixed and agreed, the 
true business leader  
is inspiring the team  

to find the next  
opportunity.’
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Digging Value Out  
of Discontinuity
Drilling and completion innovations have disrupted the North American  
gas market. Here’s how management teams can benefit.

By Al Escher  

and Kathryn Hite

fter a long period of relative pre-
dictability, the U.S. natural gas 
market behaved unusually over 
the past few years. Despite a drop 

in drilling activity in 2009, domestic production 
continues to grow, and it is now commonly un-
derstood that innovations in recovery technol-
ogy are driving production growth. This article 
focuses on understanding the impact of these 
innovations and the implications for E&P man-
agement teams.

The Production Puzzle
The accepted wisdom in the E&P industry from 
the late 1990s through the middle of the past 
decade was for declining well productivity to 
result in an eventual plateau in domestic pro-
duction. As proof, up until January 2006 the rig 
count had increased more or less steadily for a 
decade and domestic production in the U.S. re-

mained flat. Counter to this belief, domestic 
production grew 15% from 2006 to 2009, filling 
storage to near capacity such that only last win-
ter, the coldest winter in decades,1 led to stor-
age draw-downs.

When the gas rig count started to drop in 
September 2008, the persistence of relatively 
high domestic gas production was counterintui-
tive. From peak to trough, 57% of domestic rigs 
drilling for gas became inactive or retired. Ad-
ditionally, the industry commonly believed that 
most of the new wells, which were unconven-
tional, would produce on a very steep decline 
curve. The industry thought the drop in drilling 
activity would quickly bring the market back 
into balance, or even a shortage, and that prices 
would return to around $8 per MMBtu or higher. 
Reflecting this optimism, the futures market 
persistently priced contracts for late 2010 
around $7 per MMBtu for one full year after the 

A
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initial drop in rig activity. But production did 
not drop, and supply continues to outstrip de-
mand. Forsaking previous expectations, the 
spot market has since dropped to around $4 per 
MMBtu, and the futures curve has flattened.

This sustained increase in production has 
caused much disruption for the LNG market for 
North America. Before 2009, the anticipated 
gap between domestic production and growing 
demand was presumed to be met by LNG. Many 
companies invested millions of dollar to plan 
and seek permits for re-gasification plants. By 
early 2006 some 60 re-gasification plants had 
been proposed for North America, greatly ex-
panding capacity beyond the four plants in ser-
vice at that time.2 In the three years since, those 
companies have either shelved or publicly aban-
doned those projects, such that today the num-
ber of proposed re-gasification plants had 
dropped down to seven proposed plants.3

Clearly the status quo has changed. Just as 
the futures and LNG markets had to adjust to 
the new and persistent growth of domestic sup-
ply, companies’ strategies must also adapt. 
Long-term decisions need to be based on an un-
derstanding of the new market brought about 
by innovations in recovery technology.

Wonders We Have Seen
At one level, major technological innovations in 
the natural gas business are not new. Horizontal 
drilling is at least three decades old and hydrau-
lic fracturing is much older. These two technol-
ogies, with improved zonal control of the frac, 
have been tested for years. At the simplest level, 
all that is accomplished with this combination 
is greater total surface contact with the reser-
voir. On its own, this would not appear to be a 
game-changing innovation.

The greater impact of this technology has il
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come from refining the design for local circum-
stances and then widespread adoption across 
the continent. Zonal control has improved 
through several generations of design. Place-
ment of wellbores has improved due to next-
generation steerable systems. The impact of a 
single wellbore has increased as lateral sections 
extended from a few hundred feet to several 
thousand feet. The optimal combination of 
these advances has been refined, often through 
informed trial and error, in thousands of fields. 
So it is difficult to appreciate the potential im-
pact of this technology package without also 
considering the journey towards its adoption.

Viewed this way, the shift in drilling activity 
in 2008 was due less to a drop in activity and 
more to a change-out from old to new technol-
ogy. As figure 1 (above) shows, horizontal and 
directional rigs had been making inroads in the 
U.S., especially after 2005. The economic crisis 
of 2008 accelerated a process that was well un-
der way. The relative economic advantage of 
horizontal technology led to its increased mar-
ket share, especially as lower gas prices led pro-
ducers to switch to less-costly technology.

Another equally instructive market observa-
tion is the growth of tight sands production.  
In spite of the recent interest in shale gas, the 
greater contributor to growing United States 
gas production so far has been tight sands (see 
figure 2, opposite page). Viewed over the past 
two decades, this is especially instructive in two 
ways. First, the industry’s ability to develop 
tight, thin sands has increased steadily over 
that time frame, with some acceleration in the 
past five years. So the time required to develop 
this previously non-commercial resource on a 
continental scale was measured in decades, and 
tight sand gas production is still increasing. 
Furthermore, it should be noted that tight 
sand gas production was increasing well be-
fore widespread adoption of horizontal drilling 
with zonally controlled fracturing. Other tech-
nologies, from 3D seismic to thin-bed resolution 
logging tools, helped develop more economically 
tight sand reservoirs. The latest round of drill-
ing and completion technology simply acceler-
ated the trend.

Turning to shale gas, it appears to be in a 
similar position to that of tight sands some 20 
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years ago. The recent initial round of technolo-
gy has unlocked some of these resources. Sub-
sequent rounds of technological improvement, 
and widespread adoption, could have a similar 
(or greater) effect on shale gas production and, 
therefore, on total U.S. production. Horizontal 
and directional drilling, along with hydraulic 
fracturing, could also make a significant impact 
on coalbed methane (CBM) production, but 
dewatering costs and modeling reservoir char-
acterization remain significant challenges.

Even with only a few years of production 
data so far, the results from extended lateral 
horizontal drilling technology, coupled with zon-
ally controlled multi-stage fracturing, grab 
mainstream attention. As noted above, the in-
crease in surface area contact with the reservoir 
can be calculated and the impact estimated. 
One way to measure this impact is by looking at 
average IP per well,4 but results like those shown 
in figure 3 (page 33) strain belief. The figure 
compares increases in initial well productivity 
from conventional tight gas reservoirs to  
increases from shale gas reservoirs, over a six-
year period. Normally we would expect to see 

declines in initial well productivity as a basin is 
developed, with the best parts of the basin de-
veloped first and more marginal areas after-
wards. Instead, figure 3 shows increases over 
time in each basin, including the relatively ma-
ture conventional tight sands of East Texas. This 
demonstrates the magnitude of impact on our 
ability to produce more and more as the tech-
nology is applied more extensively. There is a 
natural limit to how far we can push this tech-
nology (e.g., we have gone from two frac jobs per 
well to 20, but we will never reach 200), but we 
have not yet exhausted the use of this technol-
ogy today. Using Fayetteville as an example, 
there are new plays that look to produce eco-
nomically much more than what was possible 
just five years ago. This is exceptional and rein-
forces the idea that the wedge of gas shale pro-
duction shown in figure 2 will continue to grow 
for a long time and defy conventional wisdom.

The potential scale and impact from these 
innovations creates both a communication and 
cognitive challenge for E&P management teams. 
The challenge arises from our ability to explain 
to other industries and governments the magni-
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tude these innovations will have. The outside 
world does not expect step-level technological 
innovation from the E&P industry, perceiving it 
as a stable “low-tech” industry with only small 
incremental improvements. Today, those in and 
outside the industry view this technology set as 
just another good idea that works nicely and 
helps grow production and reserves. Instead, it 
is quite likely the E&P industry has the ability to 
produce domestically 15–30% more gas at cur-
rent $4/MMBtu prices. Just as with LNG re-gas-
ification plants, the expanded domestic supply 
base can/should alter long-term investment de-
cisions for North American industries. There-
fore, E&P management teams will be challenged 
to explain the new market dynamics both inside 
and outside the industry as companies try to 
seize opportunities. 

A Technological Discontinuity  
Like Any Other
At the core, the United States gas market is ex-
periencing a technological discontinuity simi-
lar to those seen in other industries. It fits the 
pattern of a competence-enhancing, process-
based discontinuity .5 There are documented 
instances of similar innovations, in industries 
as diverse as earth moving, glass making, and 
minicomputers. For example, from 1904–1916 
automated glass bottle-making machines 
boosted productivity 15 times, over a series of 
five related innovations. The initial innovation 
was the Owens machine with arms to automate 
bottle production. After the first six-armed 
model came out, the number of arms in a ma-
chine kept increasing eventually up to 15 
arms.6 The contemporary analogy with multi-
stage fracs clearly comes to mind. This earlier 
discontinuity changed not just how bottles 
were made, but who made glass bottles, how 
many glass bottles were needed, and how they 
were used. The same questions apply in the 
case of natural gas production.

The pattern of behavior from this kind  
of technological discontinuity is fairly well  
established. Since it is competence enhancing,  

we expect the main beneficiaries to be compa-
nies already in the business (not all technologi-
cal discontinuities are this way; for example,  
the widespread use of cell phones led to the  
disappearance of conventional phone manufac-
turers7). 

We expect an “era of ferment” after the intro-
duction of the new technology, where trial and 
error leads to a “dominant design” that most ef-
ficiently incorporates the technology.8 Clearly, 
we have witnessed that phenomenon in natural 
gas production over the past few years. We also 
expect to see more incremental, evolutionary 
change after the basic introduction that adds to 
the impact of the discontinuity. For the contem-
porary drilling and completion technology pack-
age, the steady increase in length of horizontal 
sections and number of stages in a frac clearly 
fit this particular model.

Finally, we would expect that the innovation 
does not become mainstream, and its full po-
tential felt, until it captures around 50% of its 
market.9 In this case, figure 1 confirms that di-
rectional and horizontal drilling captured 50% 
market share in September 2008. Now, the term 
“shale gale” is de rigueur. So it is reasonable to 
add natural gas drilling and completion to earth 
moving, glass making, and minicomputers as 
industries where technological discontinuities 
fundamentally changed the landscape.10

The Implications
Technological innovation of this magnitude 
will affect companies on two levels. First, it 
will affect the macro-level supply-demand bal-
ance for gas, with a consequent impact on pric-
ing. While influential, gas pricing is also a func-
tion of several other factors, including LNG 
imports, overall economic growth, and legisla-
tive changes that impact structural demand. In 
fact, focusing too much on the pricing implica-
tions of this technological discontinuity can 
potentially distract from the actions that indi-
vidual firms can take. 

We believe it is more useful to approach this 
challenge from the perspective of the second 
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level — what individual firms can do today.
With that in mind, we see six actions that 

management should consider to take advan-
tage of the current discontinuity:

1Accept that we do not yet understand the 
full impact of the current discontinuity, 

and plan accordingly. The industry developed 
an understanding of the link between activity 
level and output based on the previous gener-
ation of drilling and completion technology. 
However, today’s technological discontinuity 
nullifies that understanding. We are in the ma-
turing phase of the “ferment” period; a period in 
which other industries saw significant waste as 
resources were misapplied.11 Further innova-
tions are likely to be evolutionary until the 
next big wave of innovation arrives (see No. 4, 
page 34). In the meantime, the industry will 
update its understanding of the link between 
activity level and production, leading to a more 
stable activity level over time. Until that stabil-
ity is reached, however, companies should care-
fully review plans and commitments, and modify 

capital and expense-planning processes to op-
erate on a shorter cycle — especially since this 
particular discontinuity involves increased well 
productivity.

2Experiment with and optimize the new 
technology in operations. As opposed to a 

single breakthrough, this technological discon-
tinuity is based on a bundle of innovations that 
have to be customized to local conditions. As 
such, companies will compete locally to get  
the mix right, which in the medium term will 
help determine whether the economics of pur-
chased/leased assets pay out. Getting the mix 
right relies on a combination of observation and 
structured experimentation. The observation 
part includes scouting how others nearby are 
drilling and completing wells, and drawing lon-
ger distance analogies based on comparability 
of reservoir rocks and fluids. This will help with 
initial well designs, which will then have to be 
further optimized via structured experimenta-
tion as development proceeds. Depending on 
the circumstances, it may be best for compa-
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nies to try multiple designs in parallel and then 
choose a best path, or to move sequentially in a 
very patient manner. Factors in this tradeoff 
include the size of the asset, its profitability, the 
quality of scouting and analogies, pipeline and 
infrastructure constraints, and the internal 
technical capabilities of the operator. Over 
time, each area will evolve toward a best prac-
tice, a “dominant design.” It is important for 
companies to not fall behind much in the search 
for the best mix of applied technologies, yet 
they should note that each company will take 
different paths in their search.

3Survey the boundaries of non-commercial 
assets. One of the impacts of this techno-

logical discontinuity is that many previously 
non-productive or marginally commercial as-
sets will become valuable. In natural resources 
businesses like E&P and mining, we expect 
to see a gradual conversion of assets into eco-
nomically viable assets as deeper reservoirs, 
offshore resources and poorer quality rocks 
progressively become more accessible. The dis-
tribution in the quality of these resources tends 
to be exponential, with only a small amount of 
high-quality reservoirs, a much larger amount 
of medium-quality reservoirs, and a very large 
amount of marginal reservoirs. This latest set of 
innovations, especially with shale gas, changes 
the economics and, therefore, invites the po-
tential development of a very large pool of re-
sources. Companies would certainly be wise 
to review their actual and potential holdings 
comprehensively to see which resources may 
move across the line from uninteresting to 
potentially valuable.

4Be on guard for signs of the next techno-
logical discontinuity in gas production. 

The productivity improvement being delivered 
by the current technological discontinuity has 
turned the LNG industry on its head, and has 
implications for long-term supply for North 
America and the rest of the world. Even so, 
there are limitations in current gas develop-

ment practices, most notably in reservoir char-
acterization. The current development pattern 
in resource plays involves a lot of trial and error 
thanks to a lack of inexpensive, reliable charac-
terization technology and high levels of reser-
voir anisotropy. It is possible that the next major 
innovation could come in drilling and comple-
tion, like the recent one — a good example being 
the expansion of real-time fracture monitoring. 
But, equally, it could come in reservoir charac-
terization, which, coupled with the current 
technology, could greatly reduce the unit cost of 
developing these plays. For example, there are 
early stage wellbore seismic technologies that 
have the potential to improve well position and 
productivity. Companies should closely monitor 
the development of these technologies, espe-
cially beyond drilling and completions, where 
their impact could have a dramatic impact on 
the unit cost of production.

5Watch out for outsiders. The current tech-
nological discontinuity is “competence- 

enhancing” in that it builds on earlier genera-
tions of drilling and completion technology.12 
The benefits from this kind of innovation tend 
to flow to existing players in the industry. Nev-
ertheless, outside companies with ambitions to 
take advantage of this technological disconti-
nuity will enter the market. These entering 
companies may simply be oil-centric companies 
wanting to more heavily diversify into gas, espe-
cially after the Deepwater Horizon fallout. For 
existing players this presents both a partnering 
opportunity and a market disruption threat as 
they will not have benefited from consideration 
of Nos. 1–3. Companies need to factor in the 
impact of these potentially large new entrants.

6Promote new uses for natural gas. At one 
level this is an industry issue, rather than  

a company issue. But companies participate in 
industry groups, and individuals will have to 
take the lead either directly or indirectly. The 
current technology innovations have effectively 
multiplied the domestic gas resource base by a 
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growing (and not yet final) factor; best prac-
tices are still evolving, and companies have not 
yet had the time to apply the new technology  
to all existing resources (see No. 3). Even with 
the current multiplication factor, the United 
States gas base can support greater uses than 
just being a fuel source for peak electrical  
power, some residential and commercial heat-
ing, and declining industrial applications. In-
creased use for baseload power generation and 
direct use as a transportation fuel are obvious 
opportunities. The industry so far has viewed 
these as political issues and has just begun to 
expand communications.13 The value will go to 
companies that view this as more than a politi-
cal issue and seize these opportunities in the 
marketplace. For example, if a company be-
lieves abundant gas will mean that gas power 
plants will become more economical than coal, 
then why not own some of those assets and 
change the way they operate? Or, for those oil 
companies that own or have access to large 
branded retail transportation fuel outlets, why 
not strike a deal with auto manufacturers? They 
have already developed the technology to make 
switchable vehicles in other markets like Brazil. 
It seems the E&P industry has discovered some-
thing about resource availability that related 
industries do not yet fully comprehend. What 
would abundant gas across North America at $5 
per MMBtu until at least 2050 mean for indus-
tries like chemicals, electric power generation, 
and transportation?

Rethinking Value
The common theme in the above arguments is 
that those both inside and outside the industry 
generally underestimate this technological dis-
continuity. This is leading to pricing volatility 
and financial distress in some firms. The tech-
nology discontinuity is causing a re-think of 
major capital investments across the LNG value 
chain, from North America to the Middle East. 
And it is creating opportunities for astute man-
agement teams to take advantage of the situa-
tion, whether in agility, internal processes, or 

strategic moves. In fact, given these new mar-
ket conditions, it is reasonable to believe that, 
absent crippling regulations and excluding 
leasing costs, the United States can maintain 
gas production levels at current real costs for 
several decades to come. Communicating this 
new reality to related industries and other 
stakeholders will revolutionize how North Amer- 
ican natural gas is viewed and used. As with 
glass bottle manufacturers 100 years ago, these 
recent innovations will lead to a tremendous 
difference between winners and losers in the 
North American gas industry.  ■

Al Escher (aescher@slb.com) is Director of North and South 
America at SBC’s Houston office, where Kathryn Hite is a 
Consultant. We welcome your comments on this article at: 
energyperspectives@slb.com.  
Copyright © 2011 Schlumberger Business Consulting. All rights reserved.
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Energy Perspectives: What are some of the 
advantages of natural gas for power genera-
tion over alternative options?

Jonathan Stern: Natural gas has a competitive 
advantage over renewable energy and nuclear 
power in almost every country because it does 
not require subsidies. Versus coal, the 

argument is more complicated and relates to 
how you value other types of environmental 
emissions such as sulfur oxides (SOx) and 
nitrogen oxides (NOx), as well as carbon 
dioxide (CO2). A great advantage of gas is that 
you can build gas-fired power plants in a 
modular fashion, adding almost any amount of 
capacity you want.

The world seems awash with natural gas. In the U.S., technological advances have unlocked 
enormous shale gas resources once thought to be unextractable. The breakthrough has trans-
formed North American gas markets and has shown big potential internationally in countries such 
as China, Poland, and Argentina. Furthermore, LNG export capacity from countries such as Qatar 
and Australia is expected to ramp up over the coming years, and robust exploration activity in 
areas such as West Africa and the Caspian region promises to unlock even more gas. And if you 
factor in traditional gas powerhouses such as Russia and Iran, the global abundance of natural gas 
becomes even more apparent. Forecasting agencies predict a bright future for natural gas because 
of its abundance, low-carbon qualities, and relatively low cost when compared with alternatives. 
Some have gone as far as predicting a “golden age for gas” emerging. But is the hype worth it? Jona-
than Stern, Director of Gas Research at the Oxford Institute for Energy Studies, recently discussed 
the global implications of natural gas with SBC Asia Director Panos E. Cavoulacos in London.

Natural Gas: the  
Fuel of the Future
An interview with Jonathan Stern of 
the Oxford Institute for Energy Studies

By Panos E. Cavoulacos
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EP: Given recent large discoveries of  
unconventional gas, are we in for an 
extended period of low gas prices versus 
competing fuels?

JS: In terms of gas versus coal prices, in Asia 
coal prices have risen dramatically and I 
think we are looking at a new pricing 
dynamic between the two fuels that we don’t 
yet understand. In most countries in Europe 
it is almost impossible to build a new coal 
plant unless you incorporate carbon capture 
and storage (CCS), and nobody at this point 
has the appetite to do so beyond the demon-
stration plants. In terms of gas versus oil 
prices, in Asia we are not going to see low gas 
prices versus oil, with the current linkage to 
crude oil prices likely to persist. However, if 
volumes of unconventional gas production in 
Asia are sufficiently large in 10 years’ time, 
there may be the potential for gas prices to 
de-link from oil. Although unconventional gas 

resources in Asia are large, we won’t get a 
sense of the impact on the market until the 
cost of production and delivery is fully 
understood. If, for example, China produces 
30 Bcm/year of shale gas in 10 years, this will 
be a useful contribution but not a game-
changer. If, on the other hand, China can 
produce 100 Bcm/year of shale gas within 10 
years, that’s a game-changer for the market 
in that country and will reduce China’s need 
to import additional LNG and pipeline gas. In 
North America, it is safe to say that oil and 
gas prices have diverged, with no imminent 
signs of re-linkage. In Europe, there is a 
significant disconnect between oil and gas 
prices in Northwest European countries, 
while Southeast European countries will 
likely see lower gas prices than traditional 
prices in oil-linked contracts, but not to the 
extent of Northwest Europe.

EP: What potential do you see for Australian 

Jonathan Stern  
Director of Gas Research at the Oxford Institute  
for Energy Studies

“ If the energy industry wants to 
see natural gas as a transition 
fuel and even a destination fuel,  
a decarbonization road map for 
natural gas has to be articulated 
to policy makers.”
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unconventional gas-based LNG to behave as 
an equalizer in Asia? In other words, if 
unconventional gas in China and India does 
not live up to expectations, can Australia pick 
up the slack?

JS: The difficulty for Australian CBM-based 
LNG is cost competitiveness. The breakeven 
cost at Tokyo Bay for those projects is around 
$9/Mcf, which is expensive. Those costs could 
come down but could just as easily go up, 
depending on raw material cost inflation. But 
Australia has shown the world that LNG 
projects based on unconventional gas are 
technically feasible, which is an incredibly 
valuable step. Now they need to find a way to 
implement these projects more cheaply.

EP: What role do you see for gas as a medium-
term solution or “transition” fuel in the new 
carbon economy?

JS: If the energy industry wants to see natural 
gas as a transition fuel and even a destination 
fuel, a decarbonization road map for natural 
gas has to be articulated to policy makers. 
Unless the low-carbon qualities of natural gas 
can be convincingly articulated, it will at best 
be seen as a stopgap fuel for 2020 in the 
minds of policy makers. The energy industry 
needs to understand that simply saying to the 
environmental community and policy makers 
that large-scale use of renewables is expen-
sive and unrealistic will not cut it. The view 
that gas will ultimately win out is fine — that 
is a position the industry can take — but it is 
not a position that will persuade people, even 
though it may ultimately prove to be a correct 
judgment over the next two decades. To 
persuade people, you have to show them that 
natural gas has strong benefits for decarbon-
ization. Also, we have a huge and growing 
problem of the environmental acceptability of 
shale gas. If shale gas production falters, 
there won’t be enough gas to produce 
gas-fired electricity in regions such as the U.S. 
Every week there seems to be another scare 

story about the environmental impact of shale 
gas, especially relating to hydraulic fractur-
ing. Until the environmental obstacles are 
resolved, the future of gas in the U.S. is 
uncertain.

EP: What can the industry do to better 
overcome this hurdle and convince regulators 
and the public that operations are environ-
mentally sustainable?

JS: The unconventional gas industry needs to 
reinvent its business model. The North 
American model was one of drilling hundreds, 
if not thousands, of wells involving huge 
quantities of fresh water. This will not be 
possible outside North America. It may not be 
possible even in North America for much 
longer. The industry is convinced that there is 
a different business model where many wells 
can be drilled from one pad, employing 
environmentally sustainable techniques such 
as closed water systems and safe disposal of 
toxic material, including waste water. Given 
this, I am not sure unconventional gas will be 
cheap. It will not necessarily be more 
expensive than the most expensive conven-
tional gas we typically see, but this new 
business model will not lead to $4/Mcf gas 
prices. But even if the prices rise to $6–8/Mcf, 
that is not such a bad deal given that we live 
with $8/Mcf conventional gas in Europe today.

EP: What potential does gas have as a 
longer-term solution or “destination” fuel 
when coupled with carbon capture and 
storage?

JS: I think gas can be a destination fuel in 
developing countries. Furthermore, as 
conventional and unconventional gas resourc-
es are developed, we will begin to see much 
more substantial natural gas demand growth in 
new regions like Latin America. Gas can also 
be a destination fuel in Asia, particularly if 
unconventional gas can be developed at a 
reasonable cost. In OECD countries, especially, 
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Europe, a destination fuel story has to come 
with a decarbonization story. The story is  
there, but the industry has yet to articulate  
it as such.

EP: How can the industry best communicate 
the story of natural gas to energy policy 
makers at such a critical juncture?

JS: The story the industry should tell is simple: 
decarbonization can be achieved by a mixture 
of natural gas with carbon capture and storage, 
and although we don’t know the ultimate cost 
of CCS with gas, it is likely to be cheaper than 
CCS with coal. Also, natural gas is the best 
option for backing up intermittent renewable 
energy. A combination of these elements 
constitutes a robust decarbonization story, but 
it needs to be told carefully, especially in 
Europe where the story has to come with 
commitments attached to it and not just 
aspirations. The story does not have to be as 
carefully phrased outside Europe.

EP: What impact will the earthquake in Japan 
and the subsequent nuclear crisis have on the 
development of natural gas globally now that 
several countries have scaled back their 
nuclear ambitions?

JS: We still haven’t fully understood what the 
post-Fukushima effect in Japan will be. In 
Asia, countries like Japan and neighboring 
countries like South Korea face the issue of 
securing reasonably priced gas given that they 
don’t have indigenous conventional or 
unconventional gas resources. Japan will 
likely reduce the contribution from nuclear 
power, at least for a while. It will be extremely 
difficult to keep some of the existing nuclear 
plants open, let alone build new ones. In 
terms of incremental LNG demand, the 
impact of the earthquake will likely shut 
down about 15 Mtpa of LNG equivalent 
nuclear capacity (reactors at Fukushima and 
Hamaoka) — a large burden for one country 
to deal with. The nuclear story in Japan is 

pretty dire and, at the moment, the only quick 
stopgap, unless they use crude oil, will be 
LNG. Therefore, in the next few years we will 
likely see significant additional LNG demand 
from Japan. For other countries, the nuclear 
issue will depend on how those countries 
analyze their earthquake risk, especially in 
South Korea, Taiwan, and China.

EP: How do you view China’s aspirations with 
respect to environmental issues?

JS: China is exactly where Japan was in the 
early ’70s and where Europe was a little 
earlier than that. China has got to clean up 
local SOx and NOx emissions. It will be 
unacceptable for the Chinese government and 
Chinese people for the air quality in a lot of 
their cities to remain so poor. And we know 
from historical cases such as Europe that a 
great way to improve air quality is to put more 
gas into the energy system by phasing out coal 
and oil. In terms of China’s nuclear power 
sector, it is big in absolute terms, but in 
relation to the size of its overall power sector, 
it is not very significant. They have plans for 
some 40 GW, which would obviously be huge 
in any OECD country, but in China is much 
less significant.

EP: Why will gas be such an important part  
of the global energy mix going forward?

JS: I see a really good future for gas, but  
the industry needs to be careful about not 
overhyping gas, especially when talking  
about gas as a cheap fuel. I don’t think the 
fuel will be cheap, but it will definitely  
be abundant and cheaper than oil and, 
possibly, coal.  ■

Panos E. Cavoulacos (pcavoulacos@slb.com) is Director of 
the Asia Area at SBC’s Singapore office. Jonathan Stern is 
Director of the Gas Program at the Oxford Institute for Energy 
Studies in Oxford England. For a full version of this interview, 
please visit: www.sbc.slb.com. We welcome your comments 
on this article at: energyperspectives@slb.com. 
Copyright © 2011 Schlumberger Business Consulting. All rights reserved.
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he introduction of operational 
flexibility to the factory approach 
applied to unconventional gas- 
drilling programs can help opera-

tors lower the risk of inefficient use of capital, 
which some have encountered with costly re-
sults. To achieve such flexibility, operators can 
establish internal and external triggers, which 
allow them to adjust to unforeseen changes in 
markets, geology, availability of supply, and 
other operational challenges. While the indus-
try has made significant progress to reduce de-
velopment costs and compress cycle time by 
standardizing processes and technical design, 
the dramatic collapse of prices in 2008 and the 
subsequent liquidity crisis have forced compa-
nies to re-examine the development of many 
assets. The picture is not rosy: uneconomic land 
positions and partially finished wells plague the 
balance sheets of highly leveraged companies.  

In addition, subsurface characterization 
still poses challenges to the productivity of 
wells both in terms of initial production and 
ultimate recovery. The time is right for the 
industry to implement strategies to deal with 
uncertain conditions driven by geological char- 
acteristics, market evolution, or even supply 
constraints. This article describes how an orga-
nization can detect variations to alter the eco-
nomics of plays early enough and continuously 
improve performance.

This new approach represents a departure 
from considering unconventional plays as 
purely statistical. It requires a tight integra-
tion between various functions throughout 
the life cycle of a play so that the right deci-
sion is made in quasi real time. This issue is 
highly relevant for North American operators 
that are moving into some relatively new ar-
eas, such as the Marcellus and Haynesville 

The Flexible  
Unconventional  
Gas Factory
Enhancing the operational flexibility of unconventional gas  
drilling programs can help reduce capital inefficiencies.  
To achieve such flexibility, operators must establish internal  
and external triggers, which allow them to adjust to unforeseen  
changes in markets, geology, and resources.

By Brian Forbes and  

Herve Wilczynski
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shales. Improving cost and production perfor-
mance is an imperative in the highly volatile 
North American gas market. For operators con-
sidering entering the unconventional gas busi-
ness overseas, experience gained in North 
America represents a big opportunity to lever-
age the lessons that have been learned and ap-
ply them internationally.

Unconventional Gas:  
The Lessons Learned
Production of unconventional gas is now a 
major part of the energy supply in North 
America. It is also attracting a lot of atten-
tion (and investment) in other parts of the 
world. This success story is the result of the 
huge progress the industry has made over the 
past 10 years to unlock the commercial po-
tential of unconventional gas reserves. Drill-
ing techniques, fracturing technology, and 

improved understanding of subsurface is-
sues have helped companies overcome the 
challenges associated with low porosity and 
heterogeneous formations. The industry has 
adopted new business processes capable of 
handling large numbers of wells, and the  
application of factory-like models are now 
becoming the industry norm to speed up 
both surface and drilling activities of multi-
year development programs.  

Leading companies have been able to re-
duce development costs by up to 40% and ac-
celerate time to production by 30%. These 
improvements are largely the result of the 
standardization of development processes 
and technical design. Accelerated permitting, 
elimination of crew downtime, parallel pro-
cessing of pad construction and drilling ac-
tivities, higher rig utilization, and seamless 
completion and tie-in are all examples of near-il
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term benefits companies have been able to cap-
ture. However, the positive results mask a 
number of negative side effects. As prices 
collapsed, easy capital dried up and liquidity 
constraints highlighted some inefficiencies. 
In the rush to acquire land and launch large 
development programs, some companies ac-
quired large inventories of uneconomical 
leases, left many wells uncompleted, or de-
veloped underperforming assets due to poor-
ly understood geology.  

Also, uncertainty over the production decline 
rate and recovery of unconventional reserves 
cast some doubt about the future profitability of 
these positions. Unconventional developments 
require an investment commitment over a long 
period of time and over large geographical areas. 
This exposes companies to volatility, both in the 
market and in terms of geology, potentially lead-
ing to the inefficient use of capital, a risky propo-
sition. Some U.S.-based independents learned 
the lesson the hard way: looking back at some of 
their assets, some companies realized that a 
number of wells where actually destroying value 
(mostly due to unseen geological changes), 
clearly making the point that unconventional 
plays are not just a statistical game, where the 
objective is to drill as many wells as possible, as 
cheaply as possible (see figure 1, below).

In summary, while unconventional gas is ap-
pealing (there is a large supply of it and the  
industry is getting much better at drilling for it 
economically), it can be a tricky proposition as 
subsurface uncertainty and shifting market con-
ditions challenge companies to adjust their de-
velopment plans to avoid making investments 
that result in value losses.

The Need for a Flexible Approach
As unconventional plays gained in importance, 
many companies realized that a new operating 
model was necessary to effectively execute de-
velopment campaigns of hundreds, if not thou-
sands, of wells. As a result, companies deployed 
capabilities to enable cross-functional coordi-
nation, allowing for a continuous, efficient flow 
of activity throughout the end-to-end develop-
ment process. What’s more, well design was 
standardized to avoid spending unnecessary 
engineering hours and streamline the interface 
with suppliers. Typically, the approach was to 
set a pace based on external constraints such 
as rig availability and deployment of infrastruc-
ture (e.g., gathering capacity). This factory ap-
proach represented a significant departure from 
conventional development practices as it forced 
companies to think in terms of groups of wells 
and execute the development in a factory-like 

environment (see figure 2, 
opposite page).

The geographic extent of 
most unconventional plays 
helps ensure, to some degree, 
that any location within the 
core area will be productive. 
This has led many operators 
to believe that they can gen-
erate a limited number of 
well designs and simply re-
apply those designs across 
the field. Operators further 
convince themselves of the 
merits of this approach by 
choosing not to fully char-
acterize the reservoir and 

Value 
Destruction

Over
investment

CAPEX

Cumulative 
NPV

Each box 
represents the 
total CAPEX 
and expected 
lifetime NPV 
for a group of 
wells over a 
2-year period 

FigurE 1: ProjECT NPV DESTruCTioN

SOURCE: SCHLUMBERGER BUSINESS CONSULTING
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optimize the performance of each individual 
well, assuming that the efficiencies provided 
by standardization exceed the costs of analysis 
and customization.  

The major drawback to this approach is its 
inherent rigidity. When the initial field develop-
ment plan is created and the investment is  
approved based on pilot results, the name of 
the game is speed and cost of execution. Sup-
plier commitments are made, permits are  
secured, and the factory model produces com-
pleted wells quite efficiently. By the time 
deviations in production profiles against the 
initial type curves are noticed, the system is full 
of wells partially completed, leading to the val-
ue destruction shown in figure 1.  

What is the alternative? Revert to the con-
ventional approach where each well is optimized 
to ensure the location is thoroughly analyzed 
and the design of the well is adjusted to the loca-
tion? This would bring development activity to 
a crawl and increase costs. Clearly, the solution 
lies between these two extremes. Industry lead-
ers are now gradually deploying continuous im-

provement capabilities to adjust, when needed, 
the efficient but rigid factory model. In short, 
unconventional plays call for a “flexible factory” 
model, capable of sustaining low unit develop-
ment costs and rapid cycle time while making 
course corrections (e.g., change of well design, 
spacing, pace, etc.) when geology or market 
conditions change.

The flexible factory has three building 
blocks: (1) definition of triggers for course cor-
rections, (2) deploying continuous design im-
provement capabilities, and (3) operating with 
a rolling planning horizon.

Definition of Triggers  
for Course Corrections
The multi-year development time needed to de-
velop unconventional assets makes it almost 
certain that the factors supporting the initial 
investment decision will change during the de-
velopment. In that context, operators need to 
build an awareness of triggers that prompt 
changes in design, drilling plans, or capital de-
ployment strategy. These triggers are a combi-

FigurE 2: ConvEnTional vS. unConvEnTional aSSETS

Project Phase conventional Unconventional

exploration •  Risk management is focused on 
reducing the probability of the  
biggest risks

•  Extensive modeling and analysis is 
conducted prior to project sanction

•  Clear hand-over to development 
team post sanction

•  Risk management is focused on  
a reasonable certainty of some 
return on investment

•  Analysis is usually limited to less 
sophisticated sub-surface testing 

•  Drilling of test wells and replication 
of production results (IP, decline 
rate, etc.)

Development •  Usually the design is customized  
to meet reservoir-specific needs

•  Development team is focused on 
the coordination of very complex 
activities

•  Clear hand-over to production  
team after commissioning

•  Development team is focused on 
speed and cost via standardized  
and efficient processes

•  Deep design standardization
•  Development team overlaps with 

the long-term production team

Production •  Production team’s focus is  
on maximizing production

•  Maintenance activity is  
concentrated and complex as  
the asset ages

•  Production team’s focus is on 
maintaining production while 
minimizing lifting costs

•  Maintenance activity is routine  
and constant

•  Comparisons across the asset  
to identify infill opportunities

SOURCE: SCHLUMBERGER BUSINESS CONSULTING
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nation of internal and external factors. Internal 
triggers may include: changes to the pace of 
project execution, empirical data that supports 
use of a different type of completion, well pro-
duction data that supports an increased density 
of infill wells, or the interpretation of data that 
supports additional stages of fracturing. Exter-
nal triggers may include: changes in rig or 
contractor availability, material shortages, 
long-term contracts or other changes in the 
supply chain, or market conditions. Not all ex-
ternal and internal factors have the same im-
pact on the performance of an unconventional 
play. Similarly, different plays will have differ- 
ent types of uncertainty and, therefore, different 
triggers. To that end, it is critical to understand 
the key factors impacting the economics of a 
given asset in order to define a set of fit-for-pur-
pose triggers (see figure 3, below).

It is also critical to understand the sensitivi-
ties of each parameter and how they change 
over time. The ranges chosen in the sensitivity 
analysis for the operator and analogous opera-
tors in the area should be linked to the histori-
cal ranges within the type of asset.  Once this is 
done in the initial phases of the development 
process it should be updated periodically. In do-
ing so, the operator is better positioned to an-
ticipate impactful events that require a shift in 
development strategy. Monitoring these key  
parameters requires various approaches de-

pending on the availability of information. For 
example, the parameters related to reserve esti-
mation and actual production volume typically 
require a blend of modeling to understand sub-
surface characteristics and on-going empirical 
data, such as seismic, logging, and production 
volume, to calibrate the model and integrate 
new information. Supply chain cost evolution 
will demand regular monitoring of market pric-
ing to test the competitiveness of current con-
tracts. Market indicators are typically easier to 
monitor because spot pricing and futures are in 
the public domain.  

Deploying Continuous Design  
Improvement Capabilities
The response to a trigger is typically cross func-
tional. A severe deviation in initial production 
or observed decline rates should trigger a geol-
ogy review as a natural fracture or unseen for-
mation characteristic can challenge the original 
production prediction (both up and down). Does 
it mean that the frac design needs to be opti-
mized? Is the well spacing adequate? Is this a 
zone worth developing? Clearly, some input 
from various functions is needed: reservoir en-
gineering to update models; development team 
for well design; supply chain for impacts on lo-
gistics and activity forecast; business planning 
for cash flow considerations; and operations for 
production volumes. Too often, these decisions 

NPV ($MM)

Planned NPV

• Market pricing
• Subsurface uncertainty
• Project execution 
performance

• Supplier performance
• Facility uptime

-3 -2 -1 0 +1 +2 +3 +4

±50% Price

±15% Reserves

±10% CAPEX

±10% Lifting Cost

±10 Days Time to Production
Assumptions*
CAPEX: $5MM
Recovered Gas: 2 MMcf
Price: $5/Mcf
Discount rate: 11%

Categories of Triggers
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are made in silos, with minimal understanding 
of the implications to other parts of the organi-
zation (e.g., change in well spacing requires a 
re-work in pad design; a change in activity im-
pacts supply chain forecasts). Other typical 
pitfalls include the lack of a structured process 
(it is done ad-hoc or differently every time), 
lack of follow-through (having the meeting but 
not using the information), and an inability to 
identify trends (no way to look back on previous 
after-action review results).  

An effective management of the triggers re-
quires a set of continuous design improvement 
capabilities. First, organizations need to estab-
lish a structured process to break functional 
silos and routinize the process by which the or-
ganization looks at trends and identifies ac-
tions. Second, to be effective, the continuous 
improvement process needs to ensure proper 
follow through takes place. This might involve 
rewarding people on the basis of an asset’s over-
all performance and moving away from pure 
individual performance as some of the actions 
might hurt some parts of the business for the 
greater good (e.g., change the well design to 
maximize production to the detriment of the 

surface facility group, which will have to re-
work some of the locations). 

Another solution might be naming a single 
point person to track actions and measure  
impact. Also, the information necessary to 
monitor trends needs to be available in the 
proper format. This can be addressed through 
the deployment of either dedicated manpower 
or technology, though the many examples of 
failed knowledge management programs sug-
gest that relying solely on technology is risky. 
Better solutions will utilize some kind of tech-
nology platform to capture standard outputs 
and make them searchable. This can range 
from simple filing systems that are managed by 
someone who maintains a level of knowledge 
over time to sophisticated systems that utilize 
a search engine.  

Operating with a Rolling  
Planning Horizon
The positive gains from continuous design im-
provement will be muted if operators adopt a 
rigid development-planning approach as it pre-
vents organizations from making the necessary 
course corrections detected by trigger events. 

Campaign Design Feedback Loops 
for Positive 
Adjustment

Phase 1

Campaign
Phases

Phase 2

Phase 3

Phase 4

Build = drill, complete 
             and connect to 
             infrastructure

Stim
Des Stim

Des Stim
Des Stim

Stim
Des Stim

Des Stim
Des Stim

Stim
Des Stim

Des Stim
Des Stim

Stim
Des Stim

Des Stim
Des

Build
Build

Build
Build

Build
Build

Build
Build

Build
Build

Build
Build

Build
Build

Build
Build

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce Stim

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Produce
Produce

Time

FiguRE 4: PHaSEd and StaCkEd CamPaign dEvElOPmEnt

SOURCE: SCHLUMBERGER BUSINESS CONSULTING



46   SBC Energy Perspectives   |   Summer 2011

Flexible Factory

 sbc.slb.com   |   SBC Energy Perspectives   47

Segmenting the field development plan into 
various phases creates natural points where de-
sign changes can be introduced based on the 
learning from previous phases. A number of 
factors drive the definition of the optimum du-
ration of one segment, including the level of 
subsurface homogeneity (or lack thereof) of a 
section of the play, the accuracy of the initial 
production estimates versus actual results, 
commodity pricing trends, and the lead time 
required to properly plan for the supply logis-
tics. Figure 4 (previous page) illustrates how 
the various phases of a completed field develop-
ment stack up over time.

This phased approach has a number of sig-
nificant benefits. First, it naturally prevents 
design flaws from propagating throughout the 
field and levels load work among various func-
tional groups, making resource planning and 
allocation easier. It also accommodates varia-
tions (e.g., being subsurface, market or supply 
driven) and provides transparency of the im-
pact of late changes in plans or designs. In ad-
dition, when continuous design improvement 
becomes a business objective, professionals 
come up with very creative ideas (e.g., modular 
and mobile separation capacity that better 

matches real decline curves). The result will be 
a better understanding of the subsurface, an 
optimized design of wells and facility equip-
ment, lower overall development cost, and an 
optimum rate of drilling.

The combination of these important build-
ing blocks creates an integrated system. To 
optimize the overall performance of the sys-
tem, the pace of the flexible factory and the 
technical design can be adjusted via a feed-
back loop (see figure 5, above). 

The flexible factory should be construed as 
reactive (i.e., act only when a trigger is  
activated). With a good trigger-monitoring  
approach and the capabilities to execute it in 
place, a strategy to continually reduce uncer-
tainty and the sensitivity of the factors under 
the control of an operator (e.g., subsurface 
uncertainty, cost) should be implemented. 
This strategy requires a constant monitoring 
of performance to identify areas where the op-
erator can impact the parameters over which 
it has some measure of influence.

The Implementation Challenges
The flexible factory approach challenges well-
entrenched norms, mostly inherited from the 
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traditional oil exploration and production 
mindset. Projects are handled via a stage-gate 
process in which the reduction of project un-
certainty below a given acceptable level trig-
gers a commitment to capital and initiates 
large-scale construction activity. In contrast, 
the execution of an unconventional play re-
quires constant adjustment to the initial as-
sumptions and course corrections in both 
technical decisions and capital allocations. As 
a result, continuous cross-functional collabo-
ration (i.e., subsurface, development, opera-
tions, regulatory, supply chain, finance, and 
commercial) is a must. This requires a differ-
ent set of decision-making processes.  

For example, an unconventional player real-
ized that the budgeting process, historically 
based on an annual cycle was not adequate any-
more. A quarterly cycle, was more appropriate 
to enable the flexibility to adjust the deploy-
ment of capital and minimize the investment 
risks. Similarly, the flexible factory model  
requires a constant feedback loop from the op-
eration to the subsurface and development func-
tions. To make the system work, cross-functional 
coordination and performance target setting 
need to be linked with the performance of the 
asset (both in terms of production and cost). In 
some cases, operators adopt organizational mod-
els that align functions with a given asset and 
implement common KPIs to incentivize the 
cross-functional cooperation.  

Other implementation hurdles that typical-
ly challenge companies throughout the imple-
mentation of a flexible factory include: making 
investment decisions under uncertain condi-
tions; balancing use of empirical data with  
scientific subsurface investigative techniques; 
and ensuring material and manpower are avail-
able at the right time and the right place with 
minimum wastes, from permitting to well tie-in. 
Fundamentally, work practices need to change, 
including how long-term bets are made, how 
people interact with each other, and the tools 
they use to make real-time decisions. This is 
achieved via a journey where the benefits of 

the new model become apparent, first on a 
small scale (e.g., pilot for a given asset) and 
then scaled up across multiple assets. The 
good news is that the model has proven to be 
very effective in multiple cases. Companies 
considering implementing a flexible factory 
model can clearly benefit from the experience 
from their peers who have already undertaken 
the journey.

Flexibility Generates Value
As projects progress, operators can expect that 
wells will improve over time, both in terms of 
cost and production profile until they stabilize 
at a optimized level. Through careful applica-
tion of flexible factory principles, operators can 
reach that baseline much more quickly, gener-
ating significant value for the project. For ex-
ample, in most development programs where an 
effort is made to continuously improve a reduc-
tion of between 20% and 50%, a break-even 
price has been observed. When going into newer 
areas such as the Haynesville or the Marcellus, 
capturing the learning curve quickly will be a 
key competitive advantage. 

As discussed in a recent Schlumberger Busi-
ness Consulting publication, being a low-cost 
natural gas producer is the hallmark of leading 
unconventional operators in North America. In 
that context, adopting a flexible factory model 
is the natural next step for unconventional play-
ers. This approach to unconventional plays has 
significant implications for North American pro- 
ducers as well as for the companies entering 
the fray overseas. In North America, it is a mat-
ter of being able to manage extreme market 
volatility in a cash constrained environment. 
Globally, it is an opportunity to fully leverage 
the industry lessons learned so as to avoid the 
same pitfalls.  ■

Herve Wilczynski (hwilczynski@slb.com) is Vice President and 
Head of North America at SBC’s Houston office, where Brian 
Forbes (bforbes@slb.com) is a Vice President. We welcome your 
comments on this article at: energyperspectives@slb.com. 

Copyright © 2011 Schlumberger Business Consulting. All rights reserved.
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he oil & gas industry, after a brief 
post-recession dip, is again in the 
midst of accelerated global 
growth. This resurgence reignites 

a debate that is often lost during economic re-
cessions: the importance of technical talent on 
production growth. Since 2004, Schlumberger 
Business Consulting (SBC) has studied the 
global supply and demand of petrotechnical 
professionals to highlight human resource best 
practices and gain insights into an often-misun-
derstood element of the global oil and gas equa-
tion — talent needs. The annual survey of 
petrotechnical professionals (PTPs, covering 
geosciences and petroleum engineering) has 
become a reference point for E&P executives 
seeking to understand industry trends and learn 
practical talent management strategies. Since 
its inception, the survey has uncovered several 
important realities: the global economic down-
turn in the late-2000s prompted IOCs to de-
crease recruitment targets more aggressively 

than NOCs; the industry has begun to address 
the challenge of an aging workforce; and coach-
ing has the potential to materially reduce PTP 
time-to-autonomy and, therefore, the potential 
to accelerate competency development. This 
year’s survey reveals two hard truths: (1) tech-
nical talent plays a strategically important role 
in the oil and gas business, and (2) a large de-
mographical shift will materially reduce the 
number of petrotechnical professionals.

The Strategic Importance of Talent
One of the biggest risks facing the industry is  
a potential future lack of qualified technical 
talent. Oil and gas companies have long felt the 
impact of a lack of technical talent, yet few 
have recognized the issue as a strategic one 
that impacts corporate growth. Few tangible, 
quantifiable facts have supported this notion. 
The relationship between the industry’s techni-
cal talent and future production growth has 
never been well understood. To address this un-

The Strategic  
Importance of Talent
An SBC survey of the oil and gas industry uncovers a strong link  
between petrotechnical talent and production growth and  
forecasts a large mid-decade loss of experienced  
petrotechnical professionals.

By Antoine Rostand  

and Olivier Soupa
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certainty, the 2010 SBC O&G HR Benchmark 
(“2010 Benchmark”) developed the concept of 
PTP Intensity, which enables a better quantifi-
cation of the impact of technical talent on the 
industry. The 2010 Benchmark reveals a strong 
correlation between PTP Intensity and operated 
production growth (see fig-
ure 1, right). Faster-grow-
ing companies have higher 
PTP Intensities than do 
other companies — high 
PTP Intensities indicate 
that a company employs 
more PTPs per barrel of oil 
produced than do other 
companies with lower PTP 
Intensities. Furthermore, 
the 2010 Benchmark seg-
ments companies into 
three peer groups — West-
ern independents, majors, 
and NOCs — and high-

lights a striking similarity in the PTP Intensities 
of companies within these peer groups (see fig-
ure 2, page 50). Majors and Western indepen-
dents have the highest total PTP Intensity,  
although their experienced PTP Intensity is pro-
jected to decline over the next five years. Con-

Production 
Growth
(’05–’10)

R-squared = 0.7

PTP Intensity

0%

FigurE 1: PTP inTEnSiTy vErSuS  
ProduCTion growTh

note: based on sample of 11 ioCs and independents for 2005–2010
Source: 2010 SBc o&G Hr BencHmark
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versely, NOCs have the lowest PTP Intensity but 
will experience the fastest PTP Intensity growth. 
The PTP Intensity analysis reveals that man-
agement of PTPs is not merely an organization-
al issue — it is a strategically important issue 
that impacts corporate growth. Also, the analy-
sis highlights real talent management chal-
lenges for Western independents and majors, 
which face declining PTP Intensities, and 
NOCs, which must sustainably manage rapid 
PTP Intensity growth.
 
The Looming Talent Shortage
Oil price spikes of years past and the price col-
lapses that followed have created a demographi-
cal gap in the oil and gas workforce. While rising 
prices initially attracted ambitious PTP students 
to study the profession, price collapses, coupled 
with subsequent industry downsizing, eventually 
diverted university talent to other professions. 
As a result, there is broad consensus in the in-
dustry that a large part of the workforce will re-
tire over the next five to 10 years, necessitating 

a “big crew change” in industry personnel. Oil 
and gas company employees generally retire be-
tween the ages of 55 and 60; the average age of 
current employees falls in the late-40s to early-
50s range. The 2010 Benchmark shows that the 
big crew change is real — and it’s happening 
right now (see figure 3, opposite page). This 
shift will lead to a loss of 5,000 experienced 
PTPs by 2014. 

Given that energy scenarios by most agencies 
(e.g., EIA) predict oil and gas to still be a big 
part of the energy equation in 20 years, this big 
crew change should signal alarm bells to indus-
try decision makers. This complication is fur-
ther compounded by the strategic importance 
we now know PTPs represent to the industry.  
Oil and gas supply is expected to grow from cur-
rent levels to meet the needs of fast-growing 
emerging markets like China. The industry will 
have to ensure that the hand over from retiring 
PTPs to the new generation occurs as effectively 
and smoothly as possible so as to not disrupt 
production growth.

FigurE 2: PTP inTEnSiTy By ComPany PEEr grouP

Evolution of PTP Intensity from 2010 to 2015 reveals different stories for Western independents/Majors and 
NOCs. While Western independents/Majors will have higher PTP Intensities, NOCs will experience rapid PTP 
Intensity growth vs. a general decline for Western independents/Majors. Experienced PTPs refer to autono-
mous PTPs able to make original technical decisions. All PTPs also includes young PTPs who have not yet 
reached autonomy. 
Source: 2010 SBc o&G Hr BencHmark
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Positive Signposts Emerge
Despite the imminent talent shortage, positive 
signposts are arising. First, demand for gradu-
ates is recovering and outpacing the pessimistic 
forecasts of a year ago. PTP recruitment targets 
in 2011 are 15% higher than levels planned in 
2009. Second, universities contain a previously 
untapped talent resource: females. Female PTP 
numbers at companies have increased since 
2006: at NOCs female ratios rose to 27% from 
19% (geosciences), and to 17% from 15% (petro-
leum engineering); similar increases have been 
observed at independents. Last, mid-career PTP 
demand is soaring, primarily driven by the need 
for unconventional oil and gas (IOCs) and en-
hanced oil recovery (NOCs) expertise. These 
events signal that the industry is taking action, 
but a new landscape is emerging.

A New Landscape, a New Mindset
The market for experienced PTPs will tighten, 
resulting in staff poaching, salary escalation, 
and higher attrition. These issues will have  

serious consequences on projects and produc-
tion capacity. Respondents from the 2010 
Benchmark reported that staffing issues will 
delay projects and may drive increased risk  
appetite. Mitigation approaches vary: indepen-
dents rely on technology to boost PTP produc-
tivity, Majors standardize projects, and NOCs 
outsource non-core competencies. Compound-
ing the looming shortage of PTP talent is a 
secular shift toward more complex reservoirs 
and a more stringent regulatory environment 
post-Macondo. In this context, companies need 
to adapt quickly to manage their talent or risk 
losing their competitive advantage. Companies 
also need to elevate talent management from 
merely an organizational issue to a strategic 
one, which can have major implications on cor-
porate growth.  ■

Antoine Rostand (arostand@slb.com) is Global Managing 
Director of SBC based in Paris, where Olivier Soupa  
(osoupa@slb.com) is a Manager. We welcome your comments 
on this article at: energyperspectives@slb.com.  
Copyright © 2011 Schlumberger Business Consulting. All rights reserved.
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The “big crew change” or large turnover of retiring industry personnel to a younger workforce is currently 
happening.  Graph displays the percentage of PTPs per age category on a global basis. The retirement rate is 
at 20% for 55–59 year-olds, 90% for 60–64 year-olds, and 100% for 65+ year-olds. The attrition rate is at 
1.4% and is defined as the people leaving the E&P industry. 
Source: 2010 SBc o&G Hr BencHmark
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Executive Summaries
Unconventional Gas 2.0
Muqsit Ashraf and Hermes Alvarez, Schlumberger Business Consulting;  
Francois Dubost, Christopher Hopkins, and Cyrille Levesque, Schlumberger   |   pp. 4-11 

Unconventional gas has been the biggest breakthrough in the oil and gas industry over the 
past decade, with the potential to materially reduce global carbon emissions. Found in 
geopolitically stable countries, unconventional gas is an abundant and global resource. 
Companies have embarked on a global land grab for prospective exploration acreage — from 

Argentina to Poland to China — in an attempt to replicate the success in North America. However, the next 
phase of unconventional gas development is fraught with new challenges. The “statistical” E&P model adopted 
in North America will not be practical overseas due to economic and environmental considerations. Operators 
will need a different modus operandi, one that optimizes drilling and completions, ensures environmental 
sustainability, and adopts an integrated, flexible, and inclusive business model. A key determinant of success 
will be the implementation of a sustainable development approach that manages water optimally, ensures well 
integrity, and employs eco-friendly stimulation chemicals. Success will also hinge on the ability of operators to 
maintain operational flexibility and cross-functionality, drive continuous improvement, and manage stakeholders 
inclusively. The global model will be distinct from the one employed in North America. Operators need to adopt 
a new mindset that balances technology, environment, and economics.

Shale Gas: a Risk Worth Taking
By Herve Wilczynski, Muqsit Ashraf, and Mohammed Saadat   |   pp. 18-21 

Nearly 75% of shale gas resources lie outside of North America. Companies enticed to go 
global will need to adopt alternative approaches to dramatically alter the risk profile of the 
investment. An operator can achieve this goal by embracing a multifaceted exploration 
process, utilizing an entry strategy for risk syndication, keeping investment options open 

throughout the asset life cycle, becoming a more flexible producer, leveraging new technology, and adapting 
commercial strategies to regional conditions. Entry into the unconventional gas sector is not about committing 
billions of dollars over several years with high uncertainty over success. It is about having flexibility to keep 
options open and running a gradual investment profile based on relevant factors throughout the asset’s life 
cycle, such as market conditions, subsurface profile, technology innovation, and policy framework. Investors 
need to consider different risk guidelines and financing structures by market and participate in local lobbying 
groups and industry consortiums engaged in policy issues. Managing the inherent uncertainty this way has 
far-reaching implications on a company’s entry strategy and execution in vital areas such as asset valuation, 
ownership structure, capital deployment, field operations, and organization. In short, success hinges on 
challenging established aspects of the operating model to de-risk what may otherwise be an unattractive bet.

Digging Value Out of Discontinuity
By Al Escher and Kathryn Hite   |   pp. 28-35

Despite the drop in drilling activity in 2009, domestic production of natural gas continues to 
grow thanks to horizontal drilling, hydraulic fracturing, and other innovations in recovery 
technology. Subsequent rounds of technological improvement, and widespread adoption, could 
have a similar effect on shale gas production in the U.S. However, the change-out from old to 

new technology is causing a re-think of major capital investments across the LNG value chain, from North 
America to the Middle East. To take advantage of the current technological discontinuity, management teams 
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should consider modifying capital- and expense-planning processes to operate on a shorter cycle; experimenting 
with, and optimizing, the new technology in operations; surveying the boundaries of non-commercial assets; 
looking for signs of the next technological discontinuity in gas production; watching out for large new players; 
and promoting new uses for natural gas. Absent crippling regulations and excluding leasing costs, it is 
reasonable to believe that the U.S. can maintain gas production levels at current real costs for several decades 
to come. Communicating this new reality to related industries and other stakeholders will revolutionize how 
North American natural gas is viewed and used.

The Flexible Unconventional Gas Factory
By Brian Forbes and Herve Wilczynski   |   pp. 40-47

Over the past 10 years, as unconventional plays gained in importance, the industry has 
adopted new business processes capable of handling large numbers of wells, and application 
of factory-like models are now becoming the industry norm to speed up both surface and 
drilling activities of multi-year development programs. The “flexible factory” approach is 

capable of sustaining low unit development costs and rapid cycle time while making course corrections when 
geology or market conditions change. Operators need to build an awareness of the triggers that prompt 
changes in design, drilling plans, or capital deployment strategy. That requires a structured process to break 
functional silos and routinize the process by which the organization looks at trends and identifies actions. In 
addition, segmenting the field development plan into various phases prevents design flaws from propagating 
throughout the field and levels load work among various functional groups, making resource planning and 
allocation easier. When continuous design improvement becomes a business objective, the result will be a 
better understanding of the subsurface, an optimized design of wells and facility equipment, lower overall 
development cost, and an optimum rate of drilling. Through careful application of flexible factory principles, 
operators can expect that wells will improve over time, both in terms of cost and production profile, generating 
significant value for the project. 

The Strategic Importance of Talent
By Antoine Rostand and Olivier Soupa   |   pp. 48-51

SBC’s latest Oil & Gas HR Benchmark survey finds that the industry will see a serious 
shortfall of experienced petrotechnical professionals (PTPs) from natural attrition in the 
coming five years, making it difficult for exploration and production (E&P) companies to 
maintain current operations or drive material growth. E&P companies should have transfer 

provisions in place to ensure that the transition between veteran PTPs and less experienced PTPs does not 
result in a huge loss of industry knowledge and experience. Other challenges facing the industry include 
finding, recruiting, and developing a growing number of young PTPs to address the need for producing more 
complex hydrocarbons. Helping educational systems channel the best engineers towards the oil sector should 
be one of today’s top priorities. There are some positive signposts from this year’s survey: graduate recruit-
ment targets are rising, and the global supply of graduates in both geosciences and petroleum engineering 
exceeds the total demand from companies. As the past few years have shown, focused development programs 
supported by a combination of blended learning and structured coaching techniques can cut by half the time 
needed to bring a new graduate to autonomy. For this to happen, the “supply chain of talent” must be elevated 
from tactical to strategic on management’s agenda, and technical talents have to be recognized as equally 
important as managerial or functional ones.
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