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Introduction 

We  have  known  for  a  long  time  that  our  use  of  oil  is  irresponsible  and 

unsustainable. Today, for the first time, we seem to be reaching the point 

where a critical mass of people seem to be willing to do something about it. 

More of us are voting for leaders who promote renewable energy produc-

tion,  and  who  vow  to  reshape  environmental  laws  and  regulations.  The 

pressure  is  on,  and  it  is  working.  Support  for  environmental  policies  is 

crucial for access to public office. In 2012, the construction of the Keystone 

XL pipeline, meant to carry oil from the province of Alberta, Canada, to the 

Gulf Coast of the U.S., became an issue that many analysts said could make 

or break President Barack Obama’s chances for re-election. 

While  there  is  reason  to  be  excited  about  the  prospects  for  environ-

mental protection and with climate change finally getting the attention it 

deserves, not only in the public sphere but also in the political world, we 

still need a plan to reduce and eventually eliminate our use of oil. Unfor-

tunately, this cannot be done today, and we are going to have to use oil 

for a while longer—perhaps a few decades more. This may well sound like 

the words of St. Augustine: “Lord, grant me chastity and continence, but 

not  yet.”  But  the  reason  why  we  cannot  move  beyond  oil  today  is  not 

because we don’t want to. It is not due to a lack of political will or success-

ful lobbying by oil companies, as some would argue. Unfortunately, it is 

more complicated than that. We simply lack the technology to do it. 

During most of the 20th century, oil reserves were plentiful. As a re-

sult,  it  was  easy  to  extract  and  it  was  cheap.  It  was  also  of  very  good 

quality,  known  in  the  industry  as  “sweet  crude  oil”—pure,  fluid,  and 

smooth, it gushed from young wells under natural pressure and could be 

pumped from the ground with basic machinery. But those days are almost 

gone,  and  most  of  the  oil  available  today  is  thicker,  lies  deeper,  and  is 

more  expensive  to  extract.  Its  extraction  poses  greater  risks  to  the  envi-

ronment  than  ever  before.  We  now  look  to  the  open  ocean  or  into  the 

fragile ecosystems of the Arctic to find new deposits, but still we do not 

find enough. The reserves of sweet crude oil have been in decline for years, 

and although supply is managing to keep up with demand, it won’t do so 

for much longer. 
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In the meantime, global oil consumption is on the rise, driven by rap-

id growth in large developing economies such as China and India. This 

means that unless we are able to increase oil supply, we face a bleak future 

of ever rising oil prices suffocating consumers and companies, and making 

economic recovery and job creation impossible. We need more oil. Now. 

We must then look for alternatives to complement the declining reserves 

of sweet crude oil, and the only viable alternative available today is uncon-

ventional  oil:  biofuels,  synthetic  fuels,  oil  shale,  and  oil  from  oil  sands. 

None of these is perfect, but we have no other choice. 

There  is  a  general  feeling  among  environmentalists  and  the  environ-

mentally-minded that there is no point in discussing which sources of oil 

are  better  or  worse,  for  they  believe  we  should  stop  using  oil  altogether 

rather than struggle to find more. It is often said that our society is “addict-

ed  to  oil,”  and  some  conclude  from  the  drug  metaphor  that  it  would  be 

wise  to  go  cold  turkey,  but  it  is  a  mistake  to  take  the  metaphor  literally. 

Drugs provide a pleasurable experience more or less detached from reality, 

and addiction leads to a sustained conflict between one’s ability to experi-

ence reality and enjoy it. Ultimately, the addict needs to choose between the 

drug and reality. Oil, however, is an integral part of our reality, and we will 

not live better without it, simply because we do not know how to do so. 

There  are  many  alternatives  to  oil  for  energy  production,  from  hy-

droelectric plants to solar power, but the transportation sector still relies 

almost  exclusively  on  combustion  engines  powered  by  fuels  produced 

from oil. Contradictory as it may sound, our clean future needs to be built 

from oil—there is no other way to build it. Recycling bins are made from 

plastic, as are much of the Toyota Prius and even Greenpeace’s flags. This 

is not hypocrisy. It is reality. Whether we like or not, oil continues to be 

one  of  the  foundations  of  our  economy,  and  if  we  are  rebuilding  the 

foundations  of  our  house  while  we  continue  to  live  in  it,  we  must  be 

careful. Whatever we do, we need to make sure that the economy contin-

ues to function while we make any necessary improvements. We cannot 

dismantle the oil economy with a wrecking ball. 

We need a green revolution, but cutting down on new oil produc-

tion is not the place to start. If you feel you are giving into consumerism, 

you buy less. You do not begin by quitting your job. It is problematic to 

use oil, but if enough is available at reasonable prices we can maintain 
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economic growth, without which we sacrifice the quality of our schools 

and healthcare, and even the ability of governments to afford subsidies 

to support renewable sources of energy. Oil must have a future, or we do 

not  have  one,  and  the Canadian  oil  sands  are  the  very  best  unconven-

tional oil available today. 

 The Future of Oil is a clear, concise, and complete guide to the Cana-

dian oil sands industry. It was written to respond to a very clear problem: 

it is difficult to obtain reliable information about the industry anywhere. 

Many or even most newspaper articles on the topic are ripe with exagger-

ated portrayals of the industry’s dangers and benefits, and are written by 

people who know very little about the subject. Even those who work in 

the industry and who are specialists in their field find it hard to grasp the 

big picture—whether energy security is a real issue; the impact of oil sands 

on the global economy; how much water is really used; the effects of water 

use on the environment; the latest technological developments in recover-

ing land used for tailings ponds; or how the most realistic well-to-wheels 

calculations of carbon emissions show that oil sands are far less harmful to 

the environment than is commonly thought. 

This book starts with a discussion about why we need more oil, why 

there is no better alternative than the Canadian oil sands to complement 

conventional oil, and how the industry is prepared to respond to the need 

for  additional  supply.  Later  on,  the  book  focuses  on  issues  raised  by 

environmentalists, how they have been covered by the press, and tells the 

facts straight, both the good and the bad, about greenhouse gas (GHG) 

emissions,  the  impact  of  land  disturbance  on  biodiversity,  water  use, 

tailings ponds, human health concerns, and pipelines. There is also a short 

history of the industry, which helps readers to understand its present state, 

and a chapter on technology, discussing the research underway to improve 

environmental protection. The book ends with a chapter on the polariza-

tion of the oil sands debate and its impact on people’s ability to under-

stand the issues involved. 

After  reading  this  book,  it  should  be  clear  that  we  can  speak  of  a 

meaningful  compromise  between  ensuring  our  future  oil  supply  and 

environmental  protection.  A  transition  to  an  age  of  cleaner  energy  is 

necessary and inevitable, but until then oil has a future, with the Canadian 

oil sands having a major and irreplaceable role to play. 






CHAPTER 1 

Our Energy Needs and the Growing 

Importance of Unconventional Oil 

espite  much  wishful  thinking  to  the  contrary,  the  world’s 

economies  rely  heavily  on  oil  and  will  continue  to  do  so  into 

D the foreseeable future. Although there has been some limited 

progress  in  obtaining  energy  from  new  and  renewable  sources,  we 

continue to consume oil at a rate that has never been higher, and every 

year  the  consumption  rate  grows.  We  find  it  hard  to  produce  enough 

conventional oil, the liquid oil that is pumped from oil fields and off-

shore  platforms.  The  pure  black  oil  that  gushed  under  pressure  from 

young wells is all but gone, and we now need to pump it from deeper 

wells, go further into untapped regions, like the Arctic, and spend more 

money to find new sources. 

But world economies cannot be sustained by conventional sources of 

oil. With tougher sanctions aimed at Iran soon, there is the potential for 

shortfalls in the world oil market. In view of this and other geopolitical 

unrest or natural calamities that we might face, getting a grip on rising oil 

prices is a particularly pressing need, and to do this we need to increase 

the  world’s  oil  supply.  We  must  turn  to  unconventional  oil—biofuels, 

synthetic fuels, and oil sands—to complement our energy needs. Among 

all available sources of unconventional oil, Canada’s oil sands stand out as 

the  most  attractive  solution,  taking  into  account  environmental,  ethical, 

and energy security concerns. 

One consequence of the current tight supply situation is that any minor 

conflict  in  oil-producing  countries  causes  prices  to  spike,  and  the  conse-

quences  of  the  next  spike  could  be  very  serious.  Recovery  from  the  2008 

financial crisis and the European debt crisis was slow and fragile. The world’s 
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developed  economies  increasingly  rely  on  the  fast  growing  economies  of 

China, India, and Brazil to emerge from economic crises. These awakening 

giants are the engines of the world economy, and they run on oil. 

But according to environmental activists, what we need is less oil, not 

more. We cannot rely on oil, they say, because it harms the environment 

and is non-renewable. Unfortunately, the world’s reliance on oil is not just 

an environmental or political problem. It is rooted in deep technological 

difficulties. For example, there is simply no alternative source of power for 

the transportation sector. Batteries, solar, and wind power cannot power 

trucks, ships, and planes, at least based on today’s technology. There is no 

realistic alternative for oil at the present time, and there is no guarantee 

that we will find such an alternative in the next few decades. 

Although the world’s fossil fuel reserves are finite and will eventually 

be exhausted, this will not happen suddenly or soon. The most pessimistic 

forecasts for depleting world oil reserves have ignored the contribution of 

unconventional sources of oil. According to the latest estimates, there are 

about 1,000 billion barrels of conventional crude oil left, but an addition-

al over 10,000 billion barrels of unconventional oil.1 Unconventional oil 

reserves are more than ample enough to supplement the global supply of 

conventional oil, thus meeting the world’s energy needs in the next few 

decades. This will allow a smooth transition to other fuels that are hope-

fully cleaner and renewable. 

At first glance it may seem strange that oil consumption is increasing. 

After all, as of March 2012, Toyota sold 1.1 million of its most popular 

hybrid car, the Prius, in the U.S., and 2.5 million worldwide.2 Many of us 

are  starting  to  use  low-consumption  light  bulbs,  TVs,  and  computers. 

Other  household  appliances  are  becoming  more  efficient,  investment  in 

insulating  homes  and  offices  is  increasing,  and  industries  are  becoming 

more  energy  efficient,  too.  In  fact,  energy  consumption  per  capita  is 

beginning  to  decline  in  many  mature  western  economies.  However,  the 

boom  in  energy  consumption  in  high-growth  developing  economies 

outweighs these advances. In these economies, economic growth typically 

goes hand in hand with high energy consumption. 

Unconventional crude oil is already beginning to supplement conven-

tional oil supply. In Brazil, growing numbers of vehicles run on ethanol 

and other biofuels, with consumption now rivalling that of gasoline, and 
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almost all gasoline in the U.S. now includes a percentage of ethanol. The 

benefits of this shift are starting to be felt. Since unconventional crude oil 

is produced around the world, it is helping to free economies from the 

price-controlling strategies of oil-producing Arab countries. But there are 

also drawbacks specific to each type of oil. Ethanol is produced primarily 

from sugar cane in Brazil and from corn in the U.S., and the use of these 

and other crops for fuel is driving a steep increase in food prices, affecting 

the world’s poorest populations. 

Other types and sources of unconventional oil face additional prob-

lems. South Africa produces synthetic fuel from coal, but the production 

volume is still tiny in global terms, and the vast heavy oil resources of the 

Orinoco oil sand belt are located in politically unstable Venezuela. Ade-

quate government support, consistent environmental policies, and major 

research and investment are needed for unconventional oil to have a more 

central role in the world’s energy mix. 

Canadian oil sands offer production conditions that, in some ways, 

make it superior even to conventional oil. According to the latest esti-

mates, 177 billion barrels of oil can be recovered with current technology 

from the Canadian oil sands alone.3  In addition to Canada’s massive 

reserves, which are comparable to Venezuela’s, and the proven ability of 

oil companies to sustain large capacity commercial production in Canada, 

the country offers unparalleled economic and political stability, which is 

crucial to energy security. Canada has also demonstrated the willingness 

and ability to establish and enforce environmental protection, although 

some consider this protection to be insufficient. 

Campaigns by environmentalists have succeeded in associating oil 

with the darkest aspects of  capitalism, and these negative emotional 

connotations have made it difficult to objectively evaluate the role of oil in 

our lives. Perhaps we should not hate that which we cannot live without 

and which has improved our lives dramatically in the last hundred years. 

From the very beginning of its history, oil was used to solve problems. In 

ancient times, it was used for lighting and heating. It was a common 

building material—the walls of Babylon were built using pitch, a natural 

form of asphalt that can serve as mortar. 

Oil  became  associated  with  economic  development  only  late  in  the 

19th  century,  when  internal  combustion  engines  began  to  outperform 
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steam and electric engines. The power-to-weight ratio of the new engines 

made it possible for the Wright brothers to build their first airplane. The 

high  energy  content  of  gas  allowed  for  extended  autonomy,  making  it 

practical for use in automobiles. Oil companies quickly became sponsors 

and promoters of automobile and airplane sporting events, in an attempt 

to stimulate the market. 

By 1920 oil was fuelling manufacturing and power plants, and diesel 

was powering trains. Since then the world’s economies have been running 

on oil. Its flow has determined international relations, and wars have been 

fought over it. Today a phenomenal variety of products are made from oil, 

sometimes  by  machinery  that  runs  on  oil,  and  these  products  are  trans-

ported by trains, trucks, and ships powered by oil derivatives. Without a 

plentiful  and  cheap  supply  of  oil,  the  life  we  enjoy  today  would  not  be 

possible, and, to date, we have not found a comparable replacement for it. 

Although it is a productive force, oil has also become a destructive one 

as well. Gas and diesel engines pollute the air, and emissions contribute to 

the greenhouse effect and climate change. As more offshore platforms are 

built, in increasingly sensitive locations, such as the Arctic, the potential 

for environmental disaster increases. In 2003, 4,000 years after Babylon 

was founded, U.S. forces were criticized for building Camp Alpha on its 

ruins following the invasion of Iraq—a war many thought was fought in 

the name of oil. 

Should we say, ‘no’ to oil? It is meaningless to say that we should, if 

we cannot—not now, at least. The need for more oil is sometimes ques-

tioned by challenging the need for economic growth, which is described 

by some as capitalism’s obsession. This obsession, if we want to call it that, 

is  reasonable  in  the  face  of  past  experience.  Whenever  we  do  not  have 

growth we suffer from the effects of recession, and the poorest suffer the 

most. So grow we must. 

In this chapter we will examine our current and future energy needs, 

discuss  why  oil  prices  are  likely  to  continue  rising  unless  something  is 

done, and focus on the special role of unconventional oil. It will become 

clear that unconventional oil has an important role to play in the future of 

energy production, and that Canadian oil sands are the world’s best bet 

for reducing the inherent risks of relying on conventional crude oil, while 

we work to find a better alternative. 
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We Need Oil Now, and We Will Need More in the Future 

We lived with cheap oil for so many years and grew so accustomed to it that 

it’s hard to believe those days are gone. But life beyond oil has not arrived 

and we will have to make do with it a little longer, while we wait for the 

development of alternative fuels and new engine technologies. 

We stil  have a choice, but the choice is not between using and not 

using oil, or between using oil and renewable fuels. Rather, we can choose 

between relying on conventional oil, which wil  become increasingly 

scarce and expensive, or increasing our fuel supply with unconventional 

oil from its safest and most reliable sources, like Canada’s oil sands. 

The era of high oil prices started around the beginning of the 21st cen-

tury. For many decades previously, oil prices hovered between U.S. $10 

and  U.S.  $30  per  barrel,  but  then  things  started  to  change  quickly.  Oil 

prices  rose  from  an  annual  average  of  U.S.  $26  in  2002,  to  an  all-time 

annual average high of nearly U.S. $100 in 2008 (Figure 1.1). Although 

prices have fluctuated somewhat since then, they have not dropped under 

U.S. $60 per barrel, if we consider yearly averages, and we can expect that 

they will never return to pre-2002 levels. 
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Figure 1.1.  WTI Crude Oil Price 

(SOURCE: BLOOMBERG, U.S. ENERGY INFORMATION ADMINISTRATION) 
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Before we consider the reasons for high oil prices and how those prices 

require us to increase the production of unconventional oil, let’s consider 

three  popular  alternative  views  on  what  we  should  expect  the  future  to 

look like: 1) the apocalyptic view of the energy doomsayer who believes all 

will be terrible regardless of what we do, 2) an optimistic view in which 

we convert to renewables soon, and 3) the super optimistic view of some-

one who believes all will be okay if we do nothing and just wait. 

How would the apocalyptic scenario unfold? Consider the life of Jack, 

who used to drive 40 minutes to go to work. It was a long commute, but he 

actually enjoyed the drive on most mornings in his comfortable SUV, 

listening to his iPod. When gas prices hit $3 per litre, Jack swapped the 

SUV for a subcompact; when they hit $ 5 per litre, he started taking the 

bus. He still enjoyed the trip and listening to his music for a while, but then 

the buses got too crowded and ticket prices went up. It was still cheaper 

than owning a car, but food was getting very expensive as diesel prices kept 

climbing and the cost of transporting food rose. Jack started biking to local 

farms to buy cheaper food. This was actually healthier and tastier food, but 

as demand grew prices went up, and Jack could no longer afford this 

option. He was lucky, nevertheless, because his father had a farm way up 

north, so Jack quit his job and moved there. He worked at the farm and ate 

well, defending it from thieves who stole vegetables, killed sheep, and cut 

down his father’s trees for firewood. He couldn’t get new music for his iPod 

since they shut down the Internet, but he didn’t care much for new music 

anyway. He charged the device with the farm’s solar panels, until thieves 

stole them. He was sad, but didn’t have much time to worry about it. There 

was no more wood and winter was coming and he was cold. 

This apocalyptic scenario would be realistic if we had no alternative to 

conventional oil. If we didn’t have oil sands, biofuels, or synthetic fuels, 

and  conventional  oil  production  was  peaking  or  already  in  decline,  per-

haps it would be time to stock up on ammo and head for the hills. Alt-

hough we can say goodbye to fairly clean and really cheap conventional 

oil, the future we can expect is a lot less gloomy than Jack’s. We’ll need to 

accept  the  costs  and  environmental  impact  associated  with  increased 

unconventional oil production, because at this point there is no cleaner or 

cheaper  option.  But  economies  will  continue  to  function,  and  we  will 

eventually be able to move entirely to greener fuels. 
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According to a growing group of energy optimists, however, we can-

not afford to wait for this green future, and we do not have to. They say 

we can have a clean alternative to oil immediately. Over the years, the 

disadvantages of having a world economy based on oil have grown and 

become more obvious. The evidence continues to mount—environmental 

pollution, higher prices, dwindling supplies, and political instability in oil 

producing nations. The optimists say we must stop using oil and convert 

to renewables, and we must do so within the next few years. 

Renewables Cannot Replace Oil 

Since we will run out of fossil fuels, it seems clear that any long-term solution 

will require major investment in cleaner, renewable sources of energy. Unfor-

tunately, this future will not come soon enough to solve our current oil 

problem. Renewable energy is, for now, substantially more expensive than oil, 

and there is currently no realistic alternative to oil for transportation. We 

should invest more in renewable energy, but we need to accept the fact that 

more oil will be necessary in both the short and medium term. 

Wind and sunshine may seem like free and plentiful sources of energy, 

but the costs of wind and solar energy continue to be higher than coal, oil, 

and nuclear. Most estimates put the cost of wind energy at 50 per cent 

greater than the cost of energy from coal.4  According to one study by 

Black & Veatch, a Kansas-based company that builds coal, gas, and wind 

plants, wind power costs more than 12 cents per kilowatt-hour, while 

energy from coal plants costs about  7.8 cents per kilowatt-hour. Solar 

power is even more expensive, costing 20 to 40 cents per kilowatt-hour.5 

Environmental groups and independent journalists argue that energy 

from renewable sources is expensive because oil companies benefit from 

massive subsidies not available to renewables. While this was true in the 

past, it has not been the case for years. Let’s consider the U.S. case. 

Federal support for research and development (R&D) in renewable energy 

has grown rapidly in the last decade. From 2001-2010, the U.S. federal 

government spent about 17 per cent of funds available for energy-related 

R&D on renewable.6 In addition to R&D funding, there have been other 

subsidies supporting renewables. In 2010, the U.S. government provided 

U.S. $14.67 bil ion in energy-specific subsidies and other direct financial 

support to wind, solar, and other renewables, a 186 per cent increase from 
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U.S. $5.12 bil ion in 2007, according to the U.S. Department of Energy 

report released in July 2011.7  The total amount of money spent by the 

U.S. federal government on financial interventions and subsidies in energy 

markets doubled between 2007 and 2010, growing from U.S. $17.9 to 

$37.2 bil ion.8 

Although the case could be made that renewables are underfunded be-

cause they still receive less total funding than all conventional sources of 

energy put together, the argument would be disingenuous, because 

renewables receive a very large percentage of subsidies in proportion to 

their contribution to electricity production. In 2010, wind received 42 per 

cent of all federal subsidies for electricity production, although it only 

produced 2.3 per cent of all electricity generated. Coal received 10 per 

cent of the subsidies, and produced 44.9 per cent. Natural gas and oil 

received 3.6 per cent of the subsidies, and produced 25 per cent. Nuclear 

received 19.8 per cent of the subsidies, and produced 19.6 per cent.9 

Renewables  receive  a  greater  share  of  federal  dollars  than  any  other 

single source of energy, and their share of total energy funding, which is 

close to 40 per cent, is considerable, if we keep in mind that they provide 

8 per cent of the total power. If we consider subsidies per megawatt/hour 

of wind and solar power, it becomes clear how the real cost of this “free 

power” is hidden by subsidies. According to 2010 figures from the U.S. 

Department of Energy, wind gets subsidized at the rate of U.S. $52.48 per 

megawatt  and  solar  U.S.  $968,  while  subsidies  for  nuclear  energy,  coal, 

and natural gas and other petroleum liquids are U.S. $3.10, U.S. $0.64, 

and U.S. $0.63 per megawatt, respectively. In 2010, a total of U.S. $7.6 

billion was spent in subsidies for biofuels.10 

Europe, too, has struggled for decades to increase the share of power 

produced by renewable power sources, and progress has been slow. The 

European  Union  (EU)  has  set  the  goal  of  renewables  producing  20  per 

cent of all power by 2020, but in 2010, they produced only 12 per cent of 

total energy.11 Although the costs of renewables are coming down accord-

ing to a report released by the European Commission in 2011, the 20 per 

cent target could be difficult to meet without an investment in R&D for 

advanced  renewable  energy  technologies.  The  EU  needs  to  continue  to 

bring down the costs of offshore wind; photovoltaic power; electric cars; 

and second generation biofuels.12 
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Political mandates can force an increase in the renewable share of the 

energy mix, but they do not have the power to make them cheap, at least 

not  in  the  short  and  medium  term.  The  more  modest  (and  realistic) 

renewable  goals  will  have  virtually  no  impact  on  oil  demand,  and  the 

more ambitious projects are very likely to either fail or negatively impact 

the already difficult post-recession economic recovery. If California is to 

reach its goal of getting 33 per cent of its energy mix from renewables by 

2020, it will come at a huge cost to the state, raising energy costs at a time 

when California’s electricity (all sectors combined) is already 25 per cent 

more expensive than in the rest of the country.13 

One of the reasons why wind and solar power are so costly and find-

ing  it  so  hard  to  become  mainstream  is  because  they  are  intermittent 

sources of power. When the sun is not shining and the wind is not blow-

ing, the world still needs it 16,552,511,415 BTU per second.14 In order to 

ensure continued supply during the down times of wind and solar plants, 

expensive  backup  solutions  must  be  in  place  to  complement  them.  A 

hydroelectric  plant  with  sufficient  reserves  of  water  must  be  available 

nearby, or a natural gas plant may have to be built. Partly because these 

intermittent sources cannot easily replace non-intermittent ones, such as 

oil, coal and nuclear, the most recent World Energy Outlook (2011) by 

the International Energy Agency (IEA) predicts that by 2035 fossil fuels 

will still produce 75 per cent of world energy. 

Even if an unlimited amount of funding was available, and we could 

build enough wind turbines and solar panels to counter the intermittence 

issue.15 wind and solar would not be able to replace oil in powering the 

transportation  sector.  Transportation  is  currently  77  per  cent  reliant  on 

petroleum and petroleum products, and there is no clean viable alternative 

to these liquids.16 Although ethanol can be mixed with gasoline, conven-

tional  engines  cannot  run  on  gasoline  mixes  with  high  percentages  of 

ethanol, and as we will see in the section on unconventional crude oil in 

this chapter, ethanol is neither as clean nor as cheap as once believed. 

All  vehicles  need  an  engine  and  a  way  of  storing  energy  in  order  to 

function.  Although  engine  technology  is  very  advanced,  energy  storage 

technology lags behind. A vehicle will have either an internal combustion 

engine,  which  can  run  on  gasoline  or  other  liquid  fuels,  or  an  electric 

engine. 
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Figure 1.2.  Many Possible Energy Options to Power Vehicles 

The latter will require a battery to provide electricity directly, or a fuel 

cell, which produces electricity from a liquid fuel, such as hydrogen. 

Although it is possible to produce clean electric power from renewable 

energy sources, batteries and fuel cells either offer very limited autonomy 

or are too expensive to be commercially viable. As you can see in Figure 

1.2, there are many possible ways to power our vehicles but gasoline and 

diesel are by far the cheapest options, and barring any major break-

through, this will continue to be the case for decades to come. 

Cheap transportation is essential for the continued growth (or recov-

ery) of economies and according to IEA, road transportation is responsible 

for about 75 per cent of global oil demand by 2035. China and India wil  

need more oil to power trucks and ships, and with the increased purchas-

ing power of their growing middle class populations, private vehicle 

ownership is rising. An optimist may try to extrapolate from the recent 

decrease in car ownership in the U.S. and believe that car ownership 
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worldwide is peaking. In 2009, car ownership in the U.S. fel  from 250 

million to 246 million, the first time the size of the U.S. car fleet has 

shrunk since recordkeeping started in the 1960s.17 It seems likely, howev-

er, that the need to downsize was inevitable, simply because there were 

just too many cars in the U.S.—117 per 100 licensed drivers.18 While the 

U.S.  market may have reached a saturation point, there is no reason to 

think the developing world will follow. In China, total passenger car sales 

rose from just over 2 million units in 2001 to roughly 18 million units in 

201119 and there is plenty of room for growth until the Chinese market 

reaches the saturation point of the U.S. market. 

We will eventually have renewables produce much of our energy, but 

not yet. Even with more funding than the world can now afford, they 

have a lot of catching up to do. Take wind power, for instance. By 2010, 

wind turbines in the U.S. were producing 95 billion kilowatt-hours of 

energy. Robert Bryce, author of  Gusher of Lies, puts that number in 

perspective by pointing out that in 2006, U.S. consumer electronics alone 

consumed 147 billion kilowatt-hours of electricity.20 Or consider that the 

nation’s coal-fired plants generate about 2,000 billion kilowatt-hours of 

power a year.21 

Historically,  we  have  found  that  without  economic  growth,  we  face 

recession. If we must have growth, then we must have energy to fuel this 

growth. Each country has its own unique energy requirements, and uses a 

unique combination of various energy sources to satisfy them. Despite a 

lot  of  effort  and  wishful  thinking,  crude  oil  remains  the  most  crucial 

element of world energy consumption. We may not like to use oil, but we 

need it. And we will soon need much more of it. 

A World of High Oil Prices 

Three primary factors ensure that oil prices will  never go back to pre-2002 

levels, but will instead continue to rise in a sustained way unless something is 

done. First, oil demand is growing, due to population growth and fast 

economic growth in large developing economies. Second, supply is getting 

tighter, because as oil reserves get depleted it gets more difficult to extract the 

crude, and this in turn raises the cost of extraction. The increased demand 

and strained supply amplify the effects of a third factor—the continued 

geopolitical instability associated with the major oil producers. We will look 
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at each of these in some detail, before considering the available solutions. The 

discussion of these three factors will hopefully serve as a reply to the super-

optimist, who believes that all will be well even if we do nothing. While there 

are few (if any) individuals actually saying that this is what they believe, there 

are very many who speak as if it were true. They may understand that renew-

ables are not an alternative to oil, and yet aggressively oppose increasing the 

production of unconventional oil, such as oil sands. This position is untena-

ble when all the facts are given due consideration. 

Unless we are able to increase oil supply by complementing it with 

unconventional oil from reliable sources, oil prices will continue to rise, 

leading to an extended global oil crisis of a magnitude we have never 

experienced. Although it is impossible to guess the future of oil prices with 

any precision, we can estimate a trend. Multiple factors are known to 

influence oil prices, such as consumer behaviour, industry investment, 

government policy, and the discovery of new technologies, and if we make 

reliable assumptions about what we think will happen in some of these 

areas, we can predict the consequences with a fair degree of certainty. 

The following prediction of higher oil prices is based on very modest 

assumptions. We assume that large developing economies like China and 

India will continue to grow, at least for a while, that the past is useful in 

predicting the future of new oil discoveries, and that the Middle East will 

not suddenly become one of the most politically stable areas of the planet. 

Factor 1: Oil Demand Will Grow at an Increasing Rate 

With  the  advent  of  solar  power,  wind  turbines,  biofuels,  fuel-efficient 

vehicles  like  the  Toyota  Prius  or  the  Chevrolet  Volt,  more  efficient 

lighting,  and  LED-based  TV  screens,  fridges,  and  other  appliances,  it  is 

tempting to think that the world is slowly progressing towards using less 

energy  in  general  and  becoming  less  dependent  on  oil.  Yet,  on  a  global 

scale, the opposite is true. In the last 50 years or so, the global demand for 

oil has increased as much as seven-fold, and, today, the world is consum-

ing  as  much  88  million  barrels  of  oil  including  other  liquid  fuels  each 

day.22 Oil demand not only continues to grow, but there are also reasons 

to believe that it may grow faster in the near future. The continued rise in 

global oil demand can be attributed to two main causes: rapid population 

growth, and increased economic activity in developing economies. In the 
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last 60 years, the world population has grown from 2.5 billion to 7 billion. 

If  oil  consumption  had  merely  grown  in  proportion  with  population 

growth, it would have increased by a factor of 2.8, or 280 per cent, but 

this effect is compounded by economic growth, which will have a particu-

larly acute effect in the near future.23 

Historically, there has always been a tight correlation between the vol-

ume of economic production, measured by gross domestic product 

(GDP), and oil consumption. The more goods and services a particular 

economy has produced, the more oil it has needed in order to produce 

them. More gasoline and diesel fuel is needed to move goods and people, 

and more oil is necessary for the generation of electricity and the produc-

tion of plastics, chemicals, cosmetics, and drugs. The increased consump-

tion of goods and services is also correlated with higher oil consumption. 

This can happen directly, when consumers fill up their tanks with gas or 

fly to other countries on planes using jet fuel, and indirectly, because 

increased consumption motivates increased production. This indirect 

effect can be particularly problematic because it creates a feedback loop of 

growth, which requires more and more oil. This feedback cycle occurs 

because economic growth tends to lower infant  mortality, increase life 

expectancy, and raise incomes, at least in a section of the population. 

With more available income, more people consume more. The extra 

consumption stimulates the economy, as supply is increased to satisfy 

demand. With increased production come more jobs and higher incomes. 

Except during periods of recession, this is the business-as-usual situation 

around the world. This growth, however, is typically faster in developing 

economies on their way to maturity. They have more room for growth 

and can continue to grow at an accelerated pace for several decades. The 

cycle will continue to feed itself, until supply catches up with demand, 

which decreases profits and slows growth. 

At this point in time, we are witnessing the rise to maturity of a num-

ber of developing economies, some of them very large in population and 

GDP, which is associated with oil consumption. The momentum has not 

started in Africa, and we may still have several decades to prepare for it. 

The same is probably true for Russia, and the population of the Middle 

East is too small to have a significant impact worldwide. China’s econo-

my, however, has been growing at a furious pace of about 10 per cent a 
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year since the 1990s, and India’s has reached annual growth of up to 9 per 

cent in the last few years. Over 200 million people have already been lifted 

out of poverty in these two countries, and crossed the threshold where 

consumption begins to steadily climb. Chinese oil demand has tripled in 

the last 30 years.24 

Accelerated growth is one cause for concern, and the maturing of 

growth is another. When economies finally mature, they settle into high 

levels of per-capita oil consumption. Consider, for instance, the mature 

economies of the 34 countries that compose the Organization for  Eco-

nomic Co-Operation and Development (OECD)—the U.S., Canada, the 

nations of western and central Europe, Australia, New Zealand, South 

Korea, and Japan.
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