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The 5th Dewhurst Lecture

am very grateful to the President of the
World Petroleum Congress for the great
honour you have bestowed on Schlumberger
and myself by inviting me to present this lecture
in memory of Thomas Dewhurst. As the President
of the Institution of Petroleum Technologists¹,
Thomas Dewhurst was instrumental in getting
the idea of a World Petroleum Congress off the
ground and he presided at the first Congress in
London in July 1933.
At the first conference Conrad and Marcel
Schlumberger, who had founded their company
only six years earlier in 1927, presented the results
they had obtained in Romania using their new
electrical well logging techniques. The early 1930s
were depressed times for the oil industry as the
brothers reported and I quote: “Difficult economic
conditions have prevailed in Romania during the
last two years and the oil companies have been
obliged to cut down all ‘luxury expenses’. Under
such circumstances, electrical coring has had to be
conducted in view of its strict immediate financial
return.” In other words, oil companies were only
interested in new technology if it improved their
bottom line. It seems to us in the service sector
that some things never change!
The story of the Schlumberger brothers is
typical of an industry that has prospered by a
commitment to progress through technical
innovation. The oil industry is a wonderful
example of what the American economist Julian
Simon had in mind when he said, “resources come
out of peoples’ minds more than out of the air or
the ground”.

I

● New technology

I would like to give you my perspective on the
evolution of our industry and describe the
tremendous opportunities new technology is
bringing to improve our overall performance and
enhance our contribution to society. This review is
necessarily personal and incomplete and I
apologise in advance to those who will feel that I
have not done justice to the full range of our
industry’s achievements.

By Euan Baird

1 Later the Institute of
Petroleum, which merged
with the Institute of Energy
to form the Energy Institute
in 2003.

្
Euan Baird: the industry has
prospered by a commitment
to progress through technical
innovation.

First, I would like to take a quick look
backwards to understand our present situation.
After being a key factor in winning the Second
World War, the oil industry literally powered the
development of Western economies. Oil companies were considered modern, clean, innovative,
and above all, reliable suppliers of products which
were essential to improving living standards and
the environment. During the 1970s, the industry
lost some of this image by failing to meet the
expectations of consumers and shareholders. The
Club of Rome, in its 1972 report Limits to Growth
stated that the total remaining global oil reserves
were only 550 billion barrels, while Jimmy Carter²
predicted that oil reserves would be substantially
used up by the end of the 1980s.
Concern that political and reserve constraints
would limit oil supply caused prices to escalate.
Higher prices slowed economic growth and by the
end of the decade oil demand started to drop for
the first time in the history of the industry. In
response to these higher prices and concerns about
supply, the industry launched a massive worldwide programme of exploration and development

2 US President January 1977January 1981.
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៑
Increasingly sophisticated
technology has enabled the
industry to find and exploit
new reserves and extract
more oil from existing fields.
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using increasingly sophisticated technology. High
definition 3D seismic, geosteered drilling, deepwater techniques and advanced computer technologies, to name only a few, enabled the industry
to find and exploit new reserves and extract more
oil from existing fields. In addition, the opening of
the major oil provinces in the former Soviet Union
has further broadened the global supply base and
intensified competition amongst producers.
In January 1981 the US Geological Survey
reported that the world would ultimately produce
about 1,700 billion barrels, of which 450 billion
had already been consumed. Only 15 years later in
1996, the same report estimated that the world
would be capable of producing almost twice this
amount, or 3,350 billion barrels, of which nearly
900 billion had been produced. Significantly, the
oil price projections needed to support this huge
increase in the reserve base were well below those

of the 1970s. As a
result, public
confidence in supply
was restored and the
demand for oil and gas
has grown in line with
overall energy demand
over the last 17 years.
Today oil and gas
account for around 62
per cent of the total
world primary energy
consumption.
Our industry has not
been kind to those who
have dared to make
predictions about the
future. We are not
alone in this respect.
My favourite example
of this inability to
predict how new
technology will affect
our future comes from
a book about the
Internet by Professor
Gordon Graham. He relates that in 1898 a group
of establishment worthies – the sort of people who
might be asked to give the Dewhurst Lecture for
example – each contributed a chapter to a book
that tried to identify the major trends of the 20th
century. Almost all of them correctly predicted
weapons of mass destruction, the social consequences of the communist movement of the 19th
century, the impact of technology on public
health, and so on, but nobody mentioned the huge
social changes which would result from the
personal mobility provided by the motor car. Yet
all the ingredients for the car were already in
place. Oil had been discovered in commercial
quantities in 1859, the motorcar in its most basic
form had been around for 20 years and Karl Benz
had filed all the relevant patents for the internal
combustion engine in 1886. It is therefore with
due humility that I ask you to look forward and
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examine the huge opportunities which lie
before us.
The age of fossil fuels, and particularly oil, has
brought unparalleled prosperity and personal
freedom to many. Today, however, as much as one
third of the world’s 6 billion people are suffering
from energy poverty. The benefits to the rich
nations of cheap energy are obvious, and it should
be equally obvious that developing nations can
only improve their living standards if they also
have access to cheap, high quality energy. Access
to education and cheap energy are the two critical
factors in creating a sustainable world. Fossil fuels
are the way the earth has stored a small part of the

energy it has received from the sun during the last
several hundred million years and are the most
cost effective and convenient source of energy that
we have at our disposal. The reserves are finite but
they have the potential to supply the major
component of the world’s increasing energy needs
until other sources become commercial later in
this century.
Given the importance of our industry in meeting the energy challenge, it is hardly surprising
that many people have established organisations
to scrutinise our performance and monitor our
progress. We have always had our share of criticism and false prophets who have consistently
្
The opening of the major oil
provinces in the former Soviet
Union has further broadened
the global supply base and
intensified competition
amongst producers.
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underestimated our ability to adapt to new
challenges. My tutor at Cambridge, who was a
geologist and should perhaps have known better,
advised me not to join Schlumberger because oil
would only last another 20 years. Ten years later,
The Club of Rome predicted more or less the
same thing. The conventional wisdom of the
1970s foresaw $100 [per barrel] oil by the end of
the century. Only three years ago, with the end of
the century at hand, industry leaders and
observers, armed with forecasts of plentiful
supplies of oil at $5 per barrel for the next 20
years, were declaring that the ability of the
industry to create shareholder value had been
permanently destroyed.
Today, the enormous publicity being given to
climate change makes it possible for our critics to
misrepresent us as “sunset industry”, whose role
in satisfying future energy needs must be severely
curtailed. In this important debate about energy
and the environment we must be careful not to
appear to accept this image of an industry in
decline. We should remember that the dire
predictions about supply in the 1970s pushed
some oil companies to invest in other forms of
energy supply. In so doing they confirmed the
gravity of the oil crisis in the minds of the general
public and further undermined confidence in our
industry and products. In face of today’s
environmental challenges we should be careful
not to convey a similar lack of confidence in the
ability of our industry to adapt to consumer
needs. After all, if we do not believe in our
products and energy solutions, who will?
● Addressing concerns

The 5th Dewhurst Lecture

For oil and gas to play its crucial role in meeting
part of the world’s vast needs for clean, affordable
energy over the next 100 years, we need to
reposition ourselves as a long-term partner. This
means investing heavily in new technology to
address the two main concerns our customers
have about energy solutions involving oil and gas.
First, [there is] the security of supply at an
affordable price. The industry has already

demonstrated its ability to lower costs and extend
available reserves. Non-OPEC finding and
development costs dropped from $22 per barrel in
1981, to $6 per barrel in 2001 in constant dollar
terms. Much of the fall was due to the
investments that were made in new technology.
As we further increase oil recovery rates, develop
ever more demanding geological prospects and
tap unconventional sources of hydrocarbons
including methane hydrates, there will be plenty
of scope for new technologies to do more.
The digital age offers the opportunity to
improve our performance through better
management of data, information and
knowledge. Oil and gas can be shipped long
distances and stored anywhere along the supply
chain. IT and the Internet allow markets to
overcome physical distances and complexity and
provide producers and consumers with
transparent, timely date about supply and
demand. IT will help build confidence in the
workings of these marketplaces so that both
producers and consumers can benefit from better
trading decisions. On the supply side, the ability
of IT networks and computers to present realtime knowledge about the producing reservoir in
a format that permits operators to optimise oil
production and prevent reservoir problems
developing, is one of the keys to boosting
recovery rates of oil. The development of realtime reservoir management systems is rapidly
becoming best practice in the industry. This
technology has the potential to prolong the life
of the reservoir and boost recovery rates above
60 per cent.
Second, [there is] the issue of environmental
acceptability. Managing the environment wisely
may be one of the largest issues the world faces
over the next 100 years. Everyone has an interest
in looking after the environment. The disagreements only arise when we talk about priorities
and choices. In the short to medium term our
industry needs to continue to do what it has done
so successfully throughout the last century.
Namely, to improve the energy efficiency of our
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products and to reduce the environmental cost of
finding them and using them.
The industry has achieved huge
improvements in its environmental performance
through minimising the environmental footprint
during exploration and development, reducing
routine oil discharges offshore, removing lead
from gasoline and many other initiatives. The
gradual “decarbonisation” of our products is
leading the consumer to hydrogen-based, fuel cell
technologies, an energy form, which like
electricity, produces no adverse environmental
effects at the point of use. This new technology is
expected to find particularly important
applications in the transport sector for improving
the quality of life in large towns.
However, the new environmental challenges
that are emerging are often of a very different
nature. In some ways they have little to do with
the environment but are more a philosophical
debate about how we should live our lives. As one
of the conclusions to his book Earth in the Balance
Al Gore states that: “Modern industrial civilisation as presently organised is colliding with our
planet’s ecological system.” In short, the
industrial model on which Western civilisation is
built, is selfishly destroying the world which our
children will inherit, and that the developing
world should not attempt to copy it even though
the material advantages it confers on its citizens
are very obvious to any unbiased observer.
His guilt-laden approach contains many of the
emotions that I, brought up as a protestant, hair
shirt wearing, Scot, can immediately recognise.
We need guilt, doomsdays and sacrifice, to feel
comfortable. And yet as Björn Lomborg points
out in his book The Sceptical Environmentalist
(the title is itself a reflection of the nature of the
environmental debate since “The Factual Environmentalist” might have been a more
appropriate title for the book) the facts simply do
not support the doomsday appreciation of what is
happening to our world. He says in the introduction for example: “We are not running out of
energy or natural resources. There will be more

and more food per head of the world’s population.
Fewer and fewer people are starving. In 1900 we
lived for an average of 30 years; today we live for
67. According to the UN we have reduced poverty
more in the last 50 years than we did in the preceding 500 and it has been reduced in practically
every country.”
This does not mean that because things are
getting better that everything is good enough, but
the positive side of the environmental debate is
convinced that harnessing new technology to
improve economic performance is the key to a
better environment not a worse one. Indeed, the
countries where poverty has not been reduced are
those which have not been able to access new
technology. It is only the rich countries that have
the resources and skills to be able to look after
their environment and deal with new threats as
they arise. Raising the living standards of the
developing nations must have priority over many
other environmental aims. Indeed, the developing
nations may need a period of unsustainable
development, such as the UK experienced in the
19th century, to have a chance of catching up.
● Climate change debate

Nowhere are these conflicting approaches to
environmental solutions more evident than in the
debate about global climate change. Helped by
outrageous media coverage it seems to many that
all the dire predictions about a truly global
disaster are coming true. The Times of London
introduces a report about flooding in Bangladesh
with a headline all across one page “500 people
die from Global Warming”. Meanwhile, another
paper has found the culprit. “We are all guilty!
It’s official, people are to blame for global
warming”. It is that simple, you and I, because we
burn fossil fuels to obtain energy, are responsible
for the deaths of 500 people in Bangladesh and
our collective punishment will be the Dante’s
Inferno version of the world in 2100 as portrayed
by the media.
And even if we accept that progress is being
made, we Scots also believe that good times cannot
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concentration of carbon
dioxide in the atmosphere is
increasing and that burning
of fossil fuels is probably a
major factor in this increase.
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last so that the future will get worse. As the United
Nations, Inter-governmental Panel on Climate
Change concluded: “it will be necessary to make
people understand that the performance of things
cannot keep improving, for the sake of the environment.” In short, to avoid doomsday we have to
make sacrifices. Character building stuff,
perhaps, but not a good basis for sound public
policy. Doomsday predictions are as old as mankind itself, they seem to fulfil an emotional need,
and yet they have almost always been wrong for
the same reason. They totally underestimate

human ingenuity and the power of new
technology.
But more dangerously for the future stability of
the world, the very people who are prepared to
pay any economic price to protect the environment have already been well served with the
benefits of a performing economy and show an
astonishing lack of sensitivity towards those who
have not. We need to take a more holistic view of
environmental problems and do what is necessary
so that all countries can develop the resources and
skills needed to make balanced environmental
choices. This means accepting the fact that the
main sources of human suffering and pressure on
the environment and resources come from
population growth, overcrowding and poverty.
Improving living standards through access to
education and cheap energy for everyone is the
only lasting way to alleviate these pressures.
Modern man is perhaps the only species that
reacts to improved living standards by voluntarily
reducing procreation. This surprising fact should
be the cornerstone of our decisions regarding the
environment.
The need for cheap energy for everyone puts
our industry right at the centre of the
environmental debate. Fossil fuels are the only
credible candidate for cheap, clean energy, in the
required quantities, over the next 50 years. This
will buy valuable time for the world to move cost
effectively to alternative energies as they become
competitive and as the cost of exploiting depleting
reserves of oil and gas increases. The one question
we should ask ourselves is whether concerns about
global climate change threaten the ability of our
industry to deliver cheap energy to everyone.
So what are the basic facts about carbon
dioxide and our climate and what questions do we
need to investigate more thoroughly? We know
that the concentration of carbon dioxide in the
atmosphere is increasing and that burning of fossil
fuels is probably a major factor in this increase.
We also know that carbon dioxide in the atmosphere plays an important role in the greenhouse
effect. From that point on we need to intensify our
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៑
The ocean reservoir of
dissolved carbon dioxide is 50
times larger than either the
atmosphere or biosphere and
can easily absorb much more.

research into the workings of our climate to find
answers to some basic questions so that sensible
economic decisions can be made. Such as how
much effect does carbon dioxide in the atmosphere have on temperature? Are there other
causes behind the increasing temperature? What
are the consequences of any possible temperature
increase? What are the costs of curbing temperature trends versus not curbing and dealing with
the costs of higher temperatures? None of these
questions have been satisfactorily resolved. Global
and regional climate trends are poorly understood
and the biological, social and economic consequences of possible climate changes are largely in
the realm of speculation. However, as we wait for
answers we do not have the right to ignore the
risks posed by climate change and do nothing.
● Carbon dioxide sequestration

The 5th Dewhurst Lecture

If carbon dioxide build-up in the atmosphere
needs to be dealt with, it is by no means an
intractable problem. Carbon dioxide is not the sort
of radioactive or chemical pollutant that concerns
regulators when present at the part per billion

levels. It is a natural part of our environment.
Without carbon dioxide plants would not grow
and our planet would be a more extreme and
inhospitable place. Thus we only need to guard
against having too much of a good thing in our
atmosphere.
Carbon dioxide released by the combustion of
fossil fuel is most conveniently vented to the
atmosphere. Unfortunately, the atmosphere is a
relatively small reservoir of carbon, and appears to
be particularly sensitive to the addition of more.
The biosphere is also a small carbon reservoir that
releases carbon dioxide back to the atmosphere as
readily as it absorbs it. In contrast, the ocean
reservoir of dissolved carbon dioxide is 50 times
larger than either the atmosphere or biosphere
and can easily absorb much more. In addition,
carbon dioxide dissolved in the oceans will precipitate to create carbonate formations and sub-sea
sediments that sequester huge quantities of carbon
for hundreds of millions of years. However, the
natural transfer of gas to the ocean is slow with
respect to atmospheric ventilation due to the long
deep-ocean circulation times of about 550 years. It
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would make a lot of sense, therefore, to bypass the
atmosphere and store the carbon where it is
destined to wind up anyway – in the oceans and
inside the earth. The US DoE estimates that 200
years of carbon emissions from burning fossil fuels
at current rates can be absorbed, or sequestered, by
two sources alone – the oceans and depleted oil
and gas fields.
Our operational solutions must be deliberately
incremental, so that no one action carries too great
a risk. Sequestering carbon in the deep ocean and
in deep geologic formations is just that kind of
incremental solution. The target reservoirs are
huge, and already contain vast quantities of
oxidised carbon. The injection of carbon dioxide
can be continuously monitored to detect any
deviations from our predictions and the operations
can be stopped for evaluation at any time. Bypassing the atmosphere to accelerate the normal
carbon dioxide sequestration cycle has been the
subject of much debate. Research programmes
have been designed to make sure that all the
consequences of this solution are properly understood. We need to make sure that we do not solve
one environmental problem by creating others.
Not only do we need to ensure that industrially
sequestered carbon dioxide does not harm people,
we also have to check that it has no important
negative impacts on any part of our natural world.
Probably the most straightforward proposal is
to sequester carbon dioxide in depleted oil and gas
reservoirs. In fact, the industry already does this,
when it uses carbon dioxide floods to enhance the
tertiary oil recovery process. These reservoirs have
a good track record for stability, having trapped
hydrocarbons in the subsurface for millions of
years. However, this is not a guarantee of future
stability. Does the cap rock or the reservoir rock
itself degrade as a result of pressure cycling or
from being in contact with the slightly acidic
solutions produced when carbon dioxide dissolves
in water? These are questions which need answers.
Another attractive option is to bury carbon at
sea. Shallow injection is futile, as the gas will
quickly rise to the sea surface and re-enter the

atmosphere. However, carbon dioxide is considerably more compressible than water even in its
liquid state. At pressure about 300 atmospheres,
corresponding to depths below 3,000 metres,
liquid carbon dioxide is denser than seawater.
Injected at this depth, the carbon dioxide will fall
to the seafloor, dissolve rapidly to form bicarbonate ions and eventually precipitate as carbonate.
Ocean sequestration involves the considerable cost
of compressing gas to 4,500 psi and piping it miles
offshore. But there are other possible ways to
achieve the same effect that need to be investigated, such as taking advantage of the fact that
carbon dioxide forms a dense solid hydrate at
modest depths within the ocean. While work
proceeds on the feasibility of oceanic sequestration
it is important to address the environmental issues
associated with the process.
First, can the oceans absorb the necessary
amount of carbon dioxide and how would its
acidity be affected? Even though it already
contains 140 trillion tonnes of dissolved carbon the
ocean is grossly under saturated in carbon dioxide.
The oceans can easily absorb the 35 trillion tonnes
that would result from burning all the world’s
remaining proven reserves of coal, oil and natural
gas. The addition of 35 trillion tonnes of carbon
would decrease the pH of the oceans by 0.3, which
is within the natural range of variability of seawater at various depths and in different parts of
the world.
Second, as carbon dioxide slowly dissolves it
creates local plumes of acidity. Are these plumes
detrimental to fish or other life at the sea floor?
Scientists at Monterey Bay Aquarium Research
Institute in California have undertaken smallscale tests by discharging liquid carbon dioxide
onto the seafloor and then watching the behaviour
of the marine life. Fish swim up to the liquid blob,
investigate it, and then calmly swim away,
apparently with no ill effects. Current research is
now focused on immobile and microscopic
invertebrates found at, and under, the sea floor.
If one theme runs through the thinking about
carbon dioxide sequestration whether in the ocean
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or in geological formations, it is that more
research is needed. However, bypassing the atmosphere by sequestering carbon dioxide directly in
the oceans has the makings of a very elegant solution to controlling “man-made” carbon dioxide
emissions to the atmosphere.
I have covered this particular approach to
carbon dioxide sequestration in some detail not
because it is necessarily the best or the only
possible solution, but because it is typical of the
high responsible and rigorous research work that
is being undertaken by universities, institutes and

oil companies to find cost effective ways to mitigate the environmental cost of using fossil fuels.
There is a growing understanding in our industry
that a carbon-sensitive world offers us opportunities as well as threats. If the accumulation of
“man-made” carbon dioxide in the atmosphere is
a global problem, the separation, compression,
transport and storage of it elsewhere will become
huge businesses. Who else has the technical
expertise, financial strength and global management skills to help stabilise the composition of the
earth’s atmosphere? The petroleum industry has

៑
Scientists at Monterey Bay
Aquarium Research Institute
(www.mbari.org) have
undertaken tests on the
reaction of marine life to
discharging liquid carbon
dioxide onto the seafloor.
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the unique capabilities and the motivation to
solve the carbon problem. Let me mention some
of the initiatives, which have been started
recently to address the carbon issue.
BP, ChevronTexaco, Shell, ENI, and several
other oil companies are collaborating on a project
to reduce the cost of carbon dioxide separation
from stack gas.
Offshore Norway, Statoil, responded to the
concerns about hydrocarbon emissions by
developing a system capable of separating a
million tonnes of carbon dioxide per year from
natural gas coming from the Sleipner reservoir
and re-injecting it into the shallower Utsira
formation. The process is being monitored using
time-lapse 3D seismic surveys – an interesting
adaptation of technology that was designed to
monitor producing reservoirs.³
Princeton University, BP and the Ford Motor
Company have joined to find “credible methods
of capturing and sequestering a large fraction of
carbon emissions from fossil fuels”. Together the
two companies will spend $2 million a year for
the next 10 years to support this project.
Stanford University is in the process of
forming a consortium of leading technology
companies with a variety of complementary skills.
The objective is to accelerate the development of
commercially viable technology that mitigates
the long-term, uncertain, serious global risk
presented by climate change. Schlumberger has
already agreed to be part of this important
initiative.
● Meeting the challenge

During the 1970s the future of our industry was
threatened by concern over the supply of oil. Our
response was to harness the creativity of our
people and invest heavily in new exploration and
development technologies. The results are
impressive. Today, the remaining proven oil
reserves are estimated to be 2,450 billion barrels,
almost five times higher than the estimate of 550
billion barrels made by the Club of Rome in 1972.
The price of oil has been stabilised at a low level

Sleipner A
Sleipner T

CO2 Injection Well
CO2

Utsira Formation

Sleipner Øst
Production and Injection Wells
Helmdel Formation

and consumer confidence in supply restored so
that oil demand has grown robustly for the last 17
years.
Consumer concerns about the environmental
costs of burning fossil fuels present a similar
threat to the future of the oil and gas industry. The
challenge for our industry is to develop environmentally acceptable energy solutions that will
allow the world to continue to benefit for as long
as possible from the convenience and cost effectiveness of oil and gas and prevent any premature
move to more expensive energy sources. These
solutions will come through ongoing partnerships
between the best academic institutions and industry to accelerate the development of commercially
viable technology.
Given this growing industry commitment to
tackle the environmental costs associated with the
use of our products, I am convinced that once
again we will surprise our customers, critics, and
perhaps even ourselves, by our ability to adapt to
changing customer needs and that oil and gas will
continue to be the best source of energy solutions
for most of this century.
The 5th Dewhurst Lecture was given by Euan
Baird, then Chairman and Chief Executive Officer
of Schlumberger Limited, to the 17th World
Petroleum Congress on 3 September 2002. Mr Baird
retired on 1 February 2003.

។
Statoil has developed a
system capable of separating
a million tonnes of carbon
dioxide per year from natural
gas coming from the Sleipner
reservoir and re-injecting it
into the shallower Utsira
formation.
3 The Statoil project was
the subject of an article in
the first WPC Handbook
(Carbon Sequestration: A
Case Study, by Tore A. Torp,
pages 156-158.)
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