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Good afternoon! I’m really flattered and honored to be asked to present to this audience at this forum in Silicon Valley on innovation in the energy sector and in oil and gas. I want to thank Sammy Haroon and Rupert Gere and TiE for inviting me to, what I realize is, an inaugural event. So I’ll attempt to meet your expectations. 
 
So I expect this audience is largely entrepreneurs and venture capitalists, people who think very hard about applying science and technology innovation to solve problems that aren’t adequately addressed to create viable businesses. And I think if you look in the title, Innovation and Energy, it wouldn’t surprise me if you look at that title—I wouldn’t be surprised if you didn’t naturally think of oil and gas as pushing the frontiers of technical innovation. In fact, I somewhat expect that you’d be thinking about advances in renewable energy perhaps in solar or in wind or perhaps advances in battery storage which have made electric vehicles possible. So if that’s your perspective I want to change your viewpoint. 
 
So in the next 20 to 25 minutes I’m going to talk a little bit about the last ten years in the oil and gas industry which I think have had a magnitude of technological changes which have led to an impact greater—which we’ve only realized maybe three times in the last 150 years. And my message to you is that as entrepreneurs the choices you make in terms of writing the trends that are unfolding before us are huge. So as you listen to me talk think about this question. In which industry has innovation in the last ten years created the biggest impact on the US economy and the world economy in the last ten years across all industries? And I’m going to make the case to you that oil and gas is a pretty good contender, not withstanding, all the other innovations across all the other industries in which I’m sure you’re more familiar than I am.  So I think entrepreneurs, one of the reasons for your success is that you think very hard about the problems you’re trying to solve. 




Energy: Fundamental to the Global Economy & Quality of Life 
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So let me take a couple of minutes to frame the energy challenges confronting the world. And the key point I want to make is that access to affordable energy is fundamental to enjoying a high material standard of living, and in the developed world we take this for granted. So here’s a map. It’s a map of the world at night. I’m using it as a proxy to illustrate which regions of the world have access to affordable energy and which regions do not. So roughly speaking there are about seven billion people in the world. That number’s going to grow to about nine billion by 2050 or so. Out of that seven billion people between 300 to 350 million people, primarily in the US and parts of the Middle East and in Northern Europe, have access to really cheap, abundant energy. And they also consume more energy than pretty much most of the other people in the developed world, let alone the developing world. So to give you an example the average person in the United States consumes more than twice as much energy as people in Europe, say in the UK, Spain, or France. So that’s 350 million people who have access to really cheap, abundant energy, most of which is fossil fuels, but the renewable are gathering pace for electricity generation. In the rest of the developed world—Europe, Australia, parts of southeast Asia—there’s about another 350 to 450 million people who are living in countries where GDP per head and energy consumption per head is not as high as in the US but people enjoy a good standard of living. So about 800 million people out of seven billion have, shall we say, a standard of living directly correlated with energy consumption that we think is developed.  And at the other end of the scale there are 1.5 billion to two billion people who have little or no access. So these are people who might burn biomass for heat, who have no electricity, who are not able to perform the activities facilitated by cheap energy. They don’t have running water, sanitation, and so on. And the key point for the world and for developing nations is if you want to raise the material standard of living of your populations one necessary condition is access, security of energy supply at affordable prices. And as entrepreneurs that’s the problem you’re going to solve—you’ve got to try and solve whether it’s oil and gas or renewable or anything else. Now the other reason I’m showing this slide is it allows me to talk about the story of how oil and gas got started. The modern petroleum industry got started by being a better technology for lighting. So in the middle of the 19th century the primary fuel for lighting, for lamps, was oil from whales. In fact, the North American whaling industry was a pretty significant industry in the 19th century. Whales were actually being hunted to the point of extinction because of demand of fuel for lamps. And that demand was really driven by the population growth in North America at the time. And so what happened? Well, a Canadian geologist figured out how to produce kerosene from petroleum. Petroleum at the time was thought to be a useless substance, right, and kerosene was a better technology compared with whale oil. Why? Because it doesn’t spoil. You can store it indefinitely and it was cheaper because whales were being hunted to extinction, the price was skyrocketing. So I’m not being facetious when I’m saying the start of the oil and gas industry saved the whales environmentally even if we don’t get credit for it these days. And so the primary demand for oil at the time was as a substitute for fuel for lighting and so what did people do? They began looking for petroleum which was occurring in the ground in natural seeps. And so people began drilling where it seeps.



Yes, We Are Innovative 
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The purpose of this slide is to show the equivalent for the oil and gas industry of the Hewlett Packard moment for Silicon Valley. So in the left is the original garage in which Hewlett Packard patented their audio oscillator. This may not quite be the first oil well, but in the 1850s people began simply drilling for oil near naturally occurring seeps in Pennsylvania. And the key point I want to make here is the act of simply drilling wherever oil seeps were occurring gave the world access to one trillion barrels of oil and gas at economically developable prices at the time that we did not have access to before. And in the subsequent 150 years there have been four events in history were one trillion barrels of oil and gas at economically developable prices have been found. And I’m going to talk through them up until the last ten years. So one trillion barrels of oil and gas equivalent is a 100 trillion dollars at today’s prices.  So I want to also emphasize that this is about entrepreneurs and innovation. So this was a new industry just like Hewlett Packard we’re at the inception of Silicon Valley. So the key points—there are two key points I want to make. One is even though the original use for oil was for producing kerosene very quickly in the subsequent 50 years people found all sorts of other uses for oil and gas as a fuel. So I just want to observe that you would not have the automotive industry, the aerospace industry, a significant part of the power generation industry, without the availability of these hydrocarbons as fuels which people discovered in the subsequent half century. Nor would you have plastics and petrochemicals, right. So they started the entry point with lighting and then they evolved. The other point is the industry was built by entrepreneurs. So the prototypical example is the Rockefellers became rich and the Rockefellers ended up being the genesis of Exxon, Chevron, and other big oil companies today. Not only that, a few famous service names. So Ronald Baker, Earl Halliburton, Howard Hughes, they introduced innovations in drilling technologies and in cementing. And these are big companies today but before they were entrepreneurs like you. 
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“There’s little or no chance of oil being discovered in 
California.” – U.S. Geological Survey, 1885 (in 1891, it said the 

same about Kansas and Texas) 
 

“American oil supplies will last only another 13 years.” – Dept. 
of the Interior, 1939 

 
“The end of U.S. oil is in sight.” – Sec. of the Interior, 1949 

 
“The U.S. has only a 10-year supply of natural gas.” – U.S. 

Geological Survey, 1974 
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So I’m in Silicon Valley. I’m not very familiar with it but I’ve heard a few of the sound bytes that in the 1950s IBM thought that the market for computers was going to be five, that someone prominent in Silicon Valley thought in the 60s ad 70s that there would be no need for a personal computer on every desk or in every household. That AT&T were told in the mid 80s that the market for cell phones in 2000 would be no more than one million when in fact one million subscribers were being signed up every three days in the year 2000. People get these things wrong and, in fact, over the last 150 years people have been predicting a shortage of oil and gas. Probably 15 years ago people were thinking about 250 and 300 dollar a barrel oil now. It’s actually a repetition of earlier fears about the world running out of oil and gas. So I want to talk about the next trillion barrels of oil equivalent. So the first trillion barrels was simply drilling. The next trillion barrels came because people began applying science and engineering to the earth’s subsurface so this is where the disciplines of geology, petro physics, reservoir engineering, all of these disciplines began maturing where people began saying, well, we don’t need to drill randomly. We need to locate where the  hydrocarbons are. And that’s what happened. And in fact, the big giant fields of the Middle East and a lot of other big giant fields were discovered as a result of the invention of these scientific disciplines. Again, it’s about entrepreneurs. So Conrad and Marcel Schlumberger invented the resistivity log at this time in the 1920s. Resistivity is a fundamental measurement to discriminate between hydrocarbons and other fluids. And that is the genesis of Schlumberger the service company today.  So notwithstanding that, I just want to point out that around the end of the—the middle of the last century, the 1940s, people were still predicting the end of oil and gas. So I want to go to the next trillion barrels of oil equivalent and this is where Conoco and Philips went from being entrepreneurial companies to big companies. It was simply the act of going offshore. So Conoco at the time of the 1940s was a land-based company, 50 thousand barrels per day, plateauing, and the CEO made a really good strategic choice. He decided to go offshore and he decided to go international, out of the US. And that grew the company at seven percent per annum for the next 30 years. It went from being a small company to being a big company. I want to tell you another story because a key enabling technology is about seismic and geophysical imaging. And there’s a nice, cute, Silicon Valley twist. I want to talk to you about a company called geophysical services which was a seismic company. And they were fooling around with their business model and they sudden began realizing that the new technology around semiconductors could be a key enabler for seismic acquisition. In fact, many of you may not know it, but oil and gas in the 1940s, 1950s, and 1960s was a primary driver for the requirements in computer memory and computer processing power because oil and gas was very computationally intensive.  So that company had a strategic choice to make. And they decided that they wanted to hedge their bets in semiconductors as well as maintaining a role in seismic acquisition. So they reorganized in the 50s, and they call themselves Texas Instruments. Ever wonder why it’s Texas Instruments? Because the oil and gas is in Texas. And they made a choice to actually go in semiconductors. They sold the seismic to Halliburton in the 80s. 
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Coming back to the offshore, this is a big trend which is unfolding today. I wanted—the reason that this is phenomenal is depths keep getting deeper. The pressures keep getting larger. I want to give you a sense before moving on of the scale here. So the Empire State Building is about 1,250 feet. If you take Magnolia, which is ConocoPhillips’ oldest deep water discovery, which has been operating for over 10 years. They had to drill to the—well, first of all, there’s an ocean depth of about 4,800 feet, right. So that’s about three Empire State buildings. For the first exploration well, they had to drill 17,000 feet below the ocean surface. That’s another 13 Empire State buildings. They had to hit a pay zone 200 feet wide after going 47 — three Empire State buildings and then 13 Empire State building’s afterwards. Think about the technology need to do that. And that’s just typical of what oil and gas operators and service companies have to deal with. 



Source: U.S. Department of Energy, EIA 
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And that leads me to the last fourth trillion barrels of oil equivalent, which I want to emphasize has occurred in the last 10 years. In other words, if you were to go back to the year 2000, investment banks like Goldman Sachs, you will find reports basically saying the world is running out of oil and gas, prices are going to be at 250 to 300 dollars a barrel by this year. And it’s not. What changed? Well, here’s a map of the North American shale plays or unconventional reservoirs. If we’re to look at this map 10 years ago, there was only one place which was active, the Barnett. Everything else has unfolded in the last 10 years. So I want to make a few points here because this is where I think the opportunity for you is very large. And my key point is this added the fourth trillion barrel so for the fourth time in a 150 years. In other words, this has been a revolutionary change not counting the last 50 years in oil and gas. This is truly tremendous. 
 
So the first point I want to make here is this is an entrepreneurial story. Big oil did not find us. Saudi Aramco, the world’s largest oil company, Petrobras had nothing to do with this. The Chevrons even the ConocoPhillips, and so on, were not on the leading edge of this. This was George Mitchell who eventually sold to Devon and a few other small companies finding and proving this because they had no choice and proved a viable market. And frankly, this is land that we knew was lying around for a 150 years and suddenly we discovered that there’s economically developable resource. And what changed? Well, there’s one big change, which is combing hydraulic fracturing, which has been around for about 60 years with horizontal drilling. But this sort of expansion really depends on a host of other changes. It’s understanding where the oil and hydrocarbons lie in all this rock. So I was actually in West Texas earlier this week, and I’ve been going 14 hours a day down different oil rigs. The second point I want to make is the economic impact which I think I cannot emphasize strongly enough. So here are the consequences. The simplest ways to look at the state of Texas and how much it produces five years ago compared to today with the OPEC nations. Five years ago, Texas, just Texas, not even the US, was producing 1.1 million barrels of oil per day. 11 out of 12 OPEC nations produced more than Texas. At the end of this year Texas will produce 3.4 million barrels of oil per day. It will produce more than 11 out of 12 OPEC nations. Saudi Arabia will produce more than Texas. But the US, as a whole, will produce more than Saudi Arabia some time by the end of the year or next year. This is phenomenal. 
 
What are the economic consequences? So the first thing is the jobs are real. In the last five years if you look at the entire value chain, not only the oil and gas, but the fact that because you have cheaper energy, manufacturing makes decisions to locate here. Business is set up to go around you. That’s about 2.2 million jobs in 2012 that were being supported. 75 billion in tax revenues in the US. The US trade deficit has come down. People have not really made the link. The reason it’s come down by about 600 billion dollars is we’re not importing as much oil because we’re producing more. So I think this is phenomenal. And like I said, the jobs are here. And I will say, it happened in the US and not elsewhere even though the best unconventional plays are outside the US. and its really a tribute to an entrepreneurial story here. 

So there a couple of themes that are occurring here. One is understanding which of the big macro trends and making strategic choices seem to be important, right. So for instance, throughout history the companies which bet on the right trend in oil and gas, you have the Rockefellers going off like a rocket. You had Schlumberger becoming a very big company. Conoco and Philips in deepwater making choices which grew the company for like 30 years, making the right strategic bets and following through on the innovation is a very, very big key success factor. The other part that I will say is that it’s primarily about taking risk, intelligent risk, which sometimes big companies are not always geared to do. They’re geared to sustain and grow their ongoing businesses. 






A Bold Approach 

 

 

 

“You have to take your own bold approach, and if you do you 
will be rewarded with success. Or calamitous failure. That can 

happen too.” - Steven Moffat, writer and producer 

 

"Now that we have met with paradox we have some hope of 
making progress." – Niels Bohr, physicist 
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And so this is where I want to close. I want to talk a little bit about how we’re approaching innovation. As we reflect, we ConocoPhillips have made two big strategic choices. We’re betting very big on deepwater, which may mean that we’re ending up spending about 10 billion a year in deepwater developments over the next five years, and we’re betting very big in shale. We intend to lead in shale. And in fact, some of the third party reports say that we do lead in terms of cost of supply and lifting costs. But one of the things that I think we’ve realized is this is not really about big internal R&D innovation. This is really about creating the right incentives to get the right entrepreneurs to participate and create the value. So one of the things we’ve done is we have a venture capital, a small venture capital investing activity. Our intent is not to compete with the energy ventures or any of the venture firms who are really, I would say, full-time devoted into equity investing. A real incentive here is to make small investments to steer companies to relevant market implementation. So one of the things I’ve required is before there’s an investment decision I want to know what the field trial is that’s coupled with it to develop the market case and commercialize it. 



We’re not Google – But We Seek Innovation & Entrepreneurs 

 

 

 

 

“That’s how we’re going to stay innovative. We’re going to 
continue to attract entrepreneurs who say, ‘I found an idea, and 
I can go to Google and have a demo in a month and be launched 

in six.’” — Marissa Mayer, Yahoo CEO, formerly of Google 
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And I’m going to close with talking about a few of the challenges that we have in oil and gas noting the background of the audience here. So I understand that technology in oil and gas has a very broad footprint. In fact, its one of the reasons I am in oil and gas. Its an amazing breadth of scientific disciplines—physics, chemistry, mathematics, engineering in all its flavors—has to be brought to bear in order to successfully provide oil and gas to the world. But I will tell you this, and I’m sort of informed by a previous experience in my career. In the 80s the oil and gas industry tried to develop fiber optic telemetry as a high bandwidth telemetry for oil field logging. And we couldn’t do it in the 80s. But after the telecom industry invented billions in it the incremental investment for us to adapt to it was actually pretty quick. So one of the things that I think we are missing the boat a little bit, the big oil and gas approach about instrumenting the oil field and sort of—the oil field has talked a lot about networking all the assets and gathering all the data to optimally steer and control the reservoir. We’re probably too accustom. I think the Silicon Valley approach where you focus on cost and mass easy modularity and customization may actually give us a more cost-effective path to it. I think the approaches you have to analytics may trump the two or three decades’ efforts we have had to develop the right models to understand what’s going on. I don't know but I think there’s a useful conversation to be having.  We certainly engage with a few—one of our investments is a small startup based in Houston, which is looking at aggregating data. You can think of it as a Google for drilling oil fields. Basically it’s helping people get data from geographically disbursed assets so they can prioritize in which order they go. It’s a very simple application, really the thin end of the iceberg. But it’s amazing how quick the uptake has been compared with us trying to imagine and develop an application by ourselves.  I want to talk about a few other challenges. We’re quite preoccupied with carbon emissions. So we don’t think that simply injecting carbon dioxide into the ground is the only viable solution. We’re quite interested in creative ways of making money from carbon dioxide emissions. So we’ve invested in a startup called Skyonic, which basically takes carbon emissions from flue gases and tries to make money by converting them into commercial products. And in fact, the real application won’t be in oil and gas, it’ll be for coal fired power plants, or natural gas power plants where the carbon emissions are the biggest.  A couple of other things, you’ve probably heard a lot about hydraulic fracturing, and you’ve heard a lot about probably the sustainability of hydraulic fracturing in the amount of water it uses. But one thing I would emphasize is if you’re thinking about water usage in the United States, hydraulic fracturing is less than one percent of water usage, agriculture uses far more. But one thing we are preoccupied with is ways of not using water because we’re not likely to be able to do it elsewhere in the world. I’ll point out that water is a commodity, costs more per unit volume than the equivalent amount of oil. So one way we are quite interested is is there a different physics of breaking rock, electromagnetic means, for instance, that doesn’t need to use water? We’d be quite interested in ideas from this crowd on that. You’re certainly in the right academic class too. Well, I hope this has provoked your interest and thank you very much. And I hope this is sufficiently interesting to be a regular highlight of TiE in the future. Thank you. 
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