Matt Simmons “The Future of Energy:  An Urgent Need to Connect the Right Dots” – Transcript of speech at the MIT Enterprise Forum, January 22, 2003.

[“The Future Of Energy” slide]  It’s a real honor to be here tonight, and in particular, to share the podium with Dr. Smalley.  It is also an honor to have the occasion to speak on a subject for which I have some passion:  the future of energy.  The title of my remarks tonight underscores an urgent need to start connecting all the energy dots, as we prepare for some unbelievable energy challenges.  

Earlier today I was a little bit perplexed as to how I would weave together what I was going to say in thirty minutes so I properly set the stage for Dr. Smalley’s remarks after dinner.  I finally decided to do a “Charles Dickens” view on energy and to present you the ghost of energy past, the ghost of energy present, and the ghost of energy future. Then, after dinner, Dr. Smalley is going to basically show us how we lead our way out of where we are today, so we do not end up as an Ebenezer Scrooge peering at our tombstone.
[“The History of Modern Energy” slide] So let me begin with the ghost of Energy past.  First, I will spend a brief minute on the history of modern energy.  It turns out - and I think any historian knows this - that you really can’t ever understand the present, let alone the future, until you make sure you understand the past.  2,554 years ago, Confucius told us this, when he said “Study the past…to define the future.”

[“20th Century Saw…” slide] The 20th century turns out to be when almost all forms of modern energy were invented.  In the 19th century, we had coal, but it was really the 20th century that brought us to where we are today.  Before that, we were all using “ancient energy,” which has basically been here since time began.  “Ancient energy” turns out to be burning charcoal, burning agricultural residue, and burning animal dung.  Unfortunately, all three are exceedingly toxic, extremely inefficient, and harmful to society and human health.  But in an unbelievable sense, at the end of the 20th century, two billion people on Earth still use ancient energy.  This is the environmental public enemy number one, two, three, four, five, six, seven, eight, nine, ten.  Modern energy was the best boom for the environment.

[“For A Century, King Coal…” slide]  In the 18th century, what we thought of as the beginning of modern energy was coal, King Coal.  Coal spurred the Industrial Revolution; it fueled the British Empire’s peak power.  By the turn of the century, few ever thought coal would be replaced. Colonel Drake’s oil discovery had gone on for forty years by the time we entered the 20th century, but it was just a tiny by-product of energy.  The invention of the internal combustion engine was just beginning to open the door to the age of oil, and it happened here in Texas.

[“The Real Age of Oil…” slide]  In 1901, Spindletop became the first giant oil field in the world.  Before Spindletop, Texas’ Corsicana Field was probably number two, and its wells were small.  We never could have developed energy as we know it today without Spindletop.  It propelled oil to lead the world in modern energy.  It made Texas the world’s primary oil producer, and it made Houston the world’s energy capital.

[“What a Difference Three Years Made” slide]  What a difference three years made!  1901 was the gusher called Spindletop.  In 1903, that same derrick was somewhere buried in that picture.  It also turns out that Spindletop was the beginning of an unbelievable lesson about oil and gas: if you don’t properly manage reservoir performance, it goes real fast.  Spindletop was dry within five years.  100,000 barrel per day wells, that were primarily lost running into streams. 
[“Oil Became 20th Century’s…” slide]  The 20th century was a marvelous century for invention and growth.  Think of computers, telephones and so forth.  But perhaps there was no single bigger growth industry than oil.  Oil grew from probably around 2 million (M) barrels/day production at the end of World War I to 7M barrels/day after World War II, to 50M barrels/day by 1970, to almost 80M barrels/day of peak use as we enter the 21st century.  If you looked at that phenomenal graph, you’d think that basically it has a real smooth, steady future.  But in fact, oil - throughout the 20th century - was grossly misunderstood.  Most people, after World War I, thought we’d run out of oil.  After the East Texas discoveries in 1930, we had what was thought to be a permanent glut.  The Texas Railroad Commission - with their pistols - became the OPEC.  They kept the oil industry alive from 1930 to 1970 and did a first rate job.  
Thirty years ago, the best experts in the world thought that if the price of oil got up to $3, was too expensive, and it would probably wreck the economy.  By the end of 1973, we really found out what expensive oil was all about.  Two energy shocks in the 70s became “Energy World War I,” the first energy wakeup call.  After that, we had two awful decades of low energy prices, leading to widespread oil and energy complacency.

[“U.S. Natural Gas” slide] Natural gas had, strangely, an even sadder century.  It turns out that natural gas is the world’s most precious energy source.  The United States’ supply was prolific, but for almost a third of the last century we flared it as a waste product.  Even in the 60s, natural gas was essentially given away.  Then we had two big winters, in 1977 and 1978.  We basically made the worst possible mistake ever: we thought natural gas was going away, so we banned its use.  Then, falling demand stymied any serious analysis for future gains.  The 1990s finally saw natural gas rise into a prominence, and we bet the future of the United States on a premise that we had a reliable and plentiful abundance of natural gas.  Just as natural gas got fully appreciated, it peaked; just like oil did thirty years ago.

[“Global Natural Gas Picture…” slide]  The global natural gas picture is far more complicated and really confusing.  The world’s two largest natural gas producers, virtually tied with each other, are Russia and the U.S.  Russia is basically still an exporter, while the U.S. doesn’t even have enough.  And now in both countries, production is entering serious decline - this may be irreversible.  The world’s number three and four producers - UK and Canada - are also in decline.  They pale in comparison in size.  LNG had a promising start in 1967-1975, but it petered out, until 2001, when we realized it was almost too late to jump start it.  Most stranded gas around the world has never seen a drill bit; we just think it’s there.

[“Coal Still Wears An Energy Crown” slide]   By the time we ended the great 20th century, coal still wore its energy crown.  Despite its unpopularity, coal is still a dominant energy source.  But, it’s dirty.  And it’s extremely inefficient; it takes an enormous amount of energy to turn coal from an inert fossil fuel into usable energy.  Coal’s greatest asset, though, is its abundance; as far as we know, we have a lot of it.

[“Nuclear Became Only…” slide]  In 1901, we had every form of energy we have today, with the exception of one.  The only energy native to the 20th century was the atom.  In a century of technical miracles, this was the only thing we found to be new.  It took decades to create the atom into an energy source in a bomb, and it took decades to then commercialize the atom.  In the late 80s, the commercial use of nuclear power came of age.  In March 1979, Three Mile Island closed the energy door and Chernobyl was nuclear’s “nail in the coffin.”  These recent Ohio and Tokyo problems merely added to nuclear woes.  So the only thing we did new, we basically screwed up.  

[“Energy History Profoundly…” slide]  Thirty-four years ago, in January, 1969, Santa Barbara had an oil spill.  This created the environmental movement.  Since then, oil exploration and production spills have virtually ended.  In fact, we’ve hardly had one since then.  Natural gas doesn’t even spill, but the environmental movement grew its hatred of modern energy and basically shut down most frontier drilling areas.  So maritime energy transportation and tanker spills rose exponentially.  The war that environmentalists waged on modern energy was savage.  It lasted thirty years and hurt the energy business badly.


[“Alternate Energy Is…” slide]  Alternative energy is primarily hydroelectricity, and most of the dam sites are now gone.  Geothermal actually isn’t renewable for a million years.  The balance of alternate energy sources all have technical challenges and are so tiny that they barely count.

[“Did Anyone Fully Appreciate Energy…” slide]  So, as we end the 20th century story of energy, I end with a question: “Does anyone fully appreciate energy’s role as we move into the new millennium?”  Modern energy fuels every single miracle of the 20th century.  With the exception of a handful of years, modern energy was affordable and reliable for a hundred years.  But, its woes grew, and its users wanted only one thing: for energy prices to fall.  As we moved into a new millennium, we believed we had a new economy where energy was deemed to be irrelevant.  So, the question I ask is, “Why are so many great things taken for granted and not appreciated until they are gone?”


[“U.S. Oil: Gracefully…” slide]  In 1970, the U.S. was the largest oil producer on Earth.  Only 16 years before that, someone said, “You know what, the U.S. is going to peak.”  Permian Basin was producing about as much oil in 1970 as Saudi Arabia.  Well, here’s Permian Basin today.  The biggest junkyard, oilfield cemetery is ten miles west of Odessa.  We literally sunk the U.S. into a sunset industry. 


[“Some of the World’s…” slide]  After the U.S. peaked, we did a litany of really expensive, big, glossy modern energy projects: the Alaskan Pipeline, the Siberian Pipeline, the Giant North Sea Oil Fields, Mexico’s Cantarell Fields, Alaska’s Prudhoe Bay, Columbia’s Cusiana - the largest field in North America since Prudhoe Bay.  The only thing these fields have in common is that not only are they not new anymore, but they are all in decline, and they’re rusting away.


[“Global Oil and Gas Infrastructure Is Old” slide]  Our global oil and gas infrastructure is exceptionally old.  The average pipeline system in the United States is 40 to 60 years old.  Some of our tank farms in Oklahoma go back almost a hundred years.  Ninety percent of our offshore/land drilling fleet is over 20 years old.  Our global tanker fleet is old.  Our employee base is graying and retiring.  No one on earth is yet to figure out how much money it will cost to keep our current energy infrastructure intact over the next ten years.  I suspect the cost of this task will just be mind-boggling.  And yet, the analytical work to calculate the cost of this task hasn’t even begun.   


[“What Was Once ‘Energy Safety...’” slide]  In a giddy sense of going to “just in time” efficiency, over the last 50 years, we took our day’s supply in the United States and reduced it down:  what was once 100 days is today less than 40; leaving us no error for any sort of emergency.  In frivolous glee, we consumed our whole energy cushion and called it glut as we gobbled it up.  

[“Energy in 2003” slide]  That was the ghost of energy past.  Let me tell you about the ghost of energy today, in January 2003.  


[“Energy’s Value To The World…” slide] It turns out that energy’s value to the world today has never been so immense.  The world now uses about 205 million barrels of oil equivalent energy each day.  Modern energy creates the ability to supply the world with a few simple basic needs: water, food, health, and modern living standards.  Without energy, none of it would work.  In 2003, energy is still the world’s equivalent of oxygen to the human body.  It’s the only thing the human body basically has to have:  without oxygen, it doesn’t need anything else after about three minutes.


[“Relative Size of Key Industries” slide]  Energy is also the world’s biggest industry.  I basically just priced out 205 million barrels per day times $40 dollars per barrel equivalent:  it’s $3 trillion a year.  We spend $720 billion a year in defense.  According to the World Bank, we spend $1.6 billion in agricultural “value added” and $476 billion in tourism.  So there’s nothing that basically comes to being the same size as energy.  But many hardly think of energy as an important business.

[“Despite Growth, Energy Demand…” slide]  Despite all this growth, energy demand is, ironically, still in its infancy.  Only 12% of the world’s population uses 54% of all of our energy.  A third of the world still has no access at all to modern energy, and uses ancient energy: animal dung, waste, residue, and charcoal.  The other 45% of the world uses one-fourth of the energy consumed by the 12% - that’s us.  Even in the “us,” you vary from the United States - using 65 barrels of energy per person to Japan, UK, and Germany - using 30-32.


[“Why U.S. Uses So Much Energy” slide]  That raises another interesting question: “Why does the U.S. use so much energy, and shouldn’t we merely tighten our belt like Europe and Japan do?”  Well, let me tell you why we do use so much: It is the size of the U.S., it’s the lower 48 states, and the fact that that created a massive use of automobiles.  We also decided, for one reason or another, that we couldn’t tackle mass transportation, which is a key reason Europe and Japan use less energy than the U.S.  Traffic congestion turns out to be our biggest gas guzzler.  After World War II, we basically decided, for one reason or another, that we wanted to move to the suburbs.  We had footprints of houses that were larger than the norm, and we also had ceiling heights that were larger - that just used a lot more energy.  Our affluence is what drives U.S. energy use.  The U.S. is 31% of the global GDP, and we’re 17% of world total energy use.  So, we are actually a very efficient user of energy.  There is a suspicion that we all share, that it is the SUV that makes us such a great energy user.  Let me just tell you the numbers - I am a numbers person.  We have 72 million SUVs and light trucks on the road.  They use about 4.5 gallons per miles less than the average passenger car.  If these SUV’s and light trucks suddenly converted to passenger car energy-efficiency, it would save about 650,000 barrels per day.  But it will take a total turnover of their fleet and this takes over 3 decades to implement.  It is the affluence and size of the U.S. that led us to where we are.


[“World Demographics…” slide]  The disparity we have between people and things is, in a nutshell, the problem:  we have 6 billion people on Earth; we have 1 billion TV sets, 600 million cars, 480 million mobile phones, and 350 million computers.  The problem with all this is that we created CNN and global communication:  all 6 billion people see us and say:  “We want to be like that, we want more things.”  Where will the energy come from if we ever closed this rich/poor gap?
[“Houston’s Role as Energy Capital in 2003” slide]  Houston has an interesting role.  It became the energy capital of the world a hundred years ago.  In 2003, we are still the global energy capital.  We have phenomenal prominence in upstream GDP, in oil services, petroleum equipment, in engineering, design and downstream activity.  But our capital today is only focused on oil and gas.  Luckily for Houston, there is no other capital for any other energy source.  But this vacuum, in my opinion, is unlikely to be permanent.  At some point, some city, somewhere, is going to say, “I’m going to be the capital of at least the other sources of energy.”  And since U.S. oil and gas production is now in decline, the oil and gas capital city, Houston, is not an automatic potential guarantee.  


[“The Future of Energy” slide]  That’s the ghost of energy present.  Let me now tell you the ghost of energy future.  This ghost has some scary things to share with you.
[“IEA’s Long-Term Energy Forecast” slide]  The International Energy Agency last fall produced a long-term energy forecast for 2003.  If you take all these numbers and do them in barrels of oil equivalent, they assume that we’re going to basically grow from 196 million barrels per day in 2000 to 326 million barrels per day in 2030. [“September 2003 Was…” slide]    Adding 130 million barrels per day of incremental energy is 22% more energy than the entire world consumed in 1970.

[“Through 2030…” slide] What is also astonishing about this is their look at 2030 – they predict that the fuel mix just does not change.  Coal goes down from 26% to 24%, oil usage stays the same, and natural gas rises from 23% to 28%.  All other sources - nuclear, hydro, and everything else – represent 11%.

[“The IEA’s Forecast…” slide]  Adding 130 million barrels per day more energy use is an overwhelming number, but what is amazing about these numbers is that they are not just very, very large.  They are also unbelievably conservative.  These staggering numbers are based on an underlying assumption that everything slows down: population growth slows down, GDP per capita slows down, and energy intensity of the global economies slows down.  But there is no scientific support in any of the three statements to basically say, “yes, that is correct.”
[“Why the IEA’s Numbers…” slide]  There are several reasons why the IEA’s number might be low.  Population growth might slow down. China might begin to prosper.  And cold winters could return.  There is a fascinating report that Woods Hole - Oceanographic Institute just released a few weeks ago, saying that we might be headed into an ice age as a result of global warming.  
Last, but not least, two billion people now not using energy might demand their right to begin using modern energy.  Or we might say, it’s basically socially unacceptable for them not to have it.  


[“World Population…” slide]  Let me just talk for a second about population.   Most population estimates assume that somewhere between 2030 and 2050, we’ll get up to 9 to 10 billion people.  That just seems like an awful lot of people; it probably won’t happen.  

[“The Slowdown…” slide]  I think it’s interesting and enlightening to look at the numbers.  In 1890, we had 1.5 billion people. Sixty years later, we’d add a billion.  Thirty years later, we added another 2 billion.  And between 1980 and 2000, we added a further billion and a half.  In just twenty years, we added as many people as were on the globe in 1890.  The reason for this population boom is the miracle of health.  Children basically now don’t die in their first years, and people that used to die at fifty are now called “middle aged” - and that’s many of us in this room. 


[“Narrowing Rich/Poor Gap…” slide]  We also might be forced to start narrowing the rich-poor gap.  But if we do that, look at what that does to energy needs:  if the two billion people today without modern energy have the current consumption of China, add 37 million barrels per day.  If they have the current consumption of Japan, add 174 million barrels a day.  If they have the current consumption of the United States, add 350 million barrels a day of energy use.  These people deserve what we have.


[“How Solid Is Our Energy Future?” slide]   So, how solid is our energy future?  Well, we don’t know a lot about how the next thirty years will hold, but we all know one thing for sure, and that’s what I call Simmons Energy Axiom Number One, which is: “Energy demand cannot ever exceed energy supply.”


[“Taking Off Rose-Colored Glasses…” slide]  If you take the rose-colored glasses off and just take a hard-nosed analytical look, there are chinks in the energy supply armor.   Oil: too many basins have now peaked, key supply sources are very old, and new finds are small.  Natural gas: 55-60% of current supply is in decline.  Coal is abundant, but dirty and inefficient.  Nuclear is highly unpopular, and also “old” even though it’s the newest source we have.  Hydro: most of the sites are gone and silting is a real (problem).


[“Oil and Gas Depletion…” slide]  Here’s the oil crunch:  Fourteen giant oil fields that are on average 55 years old still make up 20% of our global oil supply.   Out of all the oil fields in the world, just 120 of over 5,000 fields create 47% of our oil supply.  It turns out that every oil and gas field, as far as we know, does roll over and begin to decline.  In fact, most of these giant oilfields are either now beginning to roll over, or have already done so.  New oilfield technology created extremely high decline rates. Lack of data made depletion “an enigma wrapped in a mystery.”


[“A Realistic Oil Supply Model” slide]  A realistic supply model for oil should basically assume that we have at least as modest as a 10% growth decline rate.  If you have a 2.1% demand growth just in 2015, we have to add 81 million barrels of oil in 13 years to get there.  That can’t happen.  We don’t have the rigs to have that happen, even if we had the supply.  

[“Creating a Reliable…” slide]  Creating a reliable energy future is the world’s biggest energy challenge.  I’ve probably done more numbers—and they’re not real good numbers, they’re just more numbers, than maybe anyone on earth today—about what it might cost to just get to 2010.  Basically, I can add up expenditures over $5 trillion, and I know I’ve missed some things. Some of these additions defy effort and capital, but without added energy, everything we do comes to a halt.  


[“Can Houston Live Up To…” slide]  Can Houston live up to its energy capital role?  If the world faces a genuine energy crisis, then Houston must play a leading role in the solution.  Fossil fuels have to become the bridge to a new energy future, and this energy bridge has to last 15 to 30 years.  Energy technology, as we go forward, is going to be taxed to its limit.  Growth in energy experts, in “rigs” and “power,” could exceed any other prior global effort.


[“Houston Must Evolve…” slide]  Houston must evolve into a total energy capital, from its current role as the oil and gas energy capital - oil and gas alone are not the future of energy.  Clean energy can become Houston’s gift to the world.   Houston’s energy engineers can become the industry’s, and the world’s, greatest next generation.  But if we fail in this effort, the unforeseen risks are extremely high.


[“Energy Needs…” slide]  For the last decade, we basically made virtually every energy mistake in the book as we ignored energy, we let energy prices get low, and we increased energy volatility through trading.  It just basically left us about as exposed as you could ever get.  Unfortunately, I think that we need an energy wake-up call.  Probably more, in a strange sense, than we needed a terrorist wake-up call on 9/11.  Could a 9/11 wake-up call occur?  Would such a crisis jump-start us into energy’s future?  How would a wake-up call occur?  

I’ll tell you how it might occur.  It’s finding yourselves with the lowest OECD oil stocks on the day’s board ever, and then having the Venezuelan oil system shut down, and having no spare tanker capacity to make this transportation shift.  It turns out depletion was real, U.S. oil and gas supply peaked, and we are about to have an alarm bell go off.  That might be a really painful event  But in a funny sense, we probably need it.  We needed Pearl Harbor to get us into World War II.  Had that not happened, it’s amazing how different the world would be.  So, we needed a wake-up call, I suspect another is on its way.


[“What We Forgot…” slide]  Let me finish by showing you an interesting gift I was given in Maine three summers ago.  It was a book that one of our neighbors gave me that she bought at a used book store and it was a big joke.  She said, “Matt, this will tell you everything you need to know.”  It’s called The Story Book of Oil, and it was written in 1934 by Maud and Miska Petersham.  The world was using 3.5M barrels a day of oil when Maud and Miska Petersham put together this beautiful book about how oil was found and discovered.  It has a wonderful dinosaur on the cover.  I’d like to close tonight by basically reading you the last two paragraphs.  Remember, 3.5M barrels a day of global use; it says, “We use immense quantities of oil here in America and send a great deal to faraway lands.  Oil is sent even to the Eskimos, to Japan, to the Philippines, to the people of India and of the Tropics and to the Chinese.  Oil has become more and more necessary to everyone.  At first it was used for medicine, for lamps, and for lubrication.  Now, if the supply of oil were cut off, out manner of living would change completely until something to take its place was found.”  What did Maud and Miska Petersham know in 1934 that we have forgotten as we enter 2003?  

[add last slide on Dickens’ Scrooge]  The ghost of energy’s future is pointing toward a tombstone.  But this time it doesn’t say Scrooge, it says “Modern Society” as we know it today.  Without energy, it dies.
But as Scrooge asked in Dickens’ book, “Ghost, are these the shadows of things that will be, or are they the shadows of things that may be?”  And the ghost replies, “If the courses are departed from , the ends will change” (Charles Dickens, 1891).

After dinner, Dr. Smalley will tell us how the course must depart from its present drift.  

Thank you for your attention to this serious issue.

END.
