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1. Introduction  

The society within which we live is built on fossil fuels, particularly oil and its by-

products. Oil provides fuels (petrol, diesel and kerosene) for moving people around on 

land, sea and air. These fuels also underpin the movement of goods both nationally and 

internationally. Oil is used to produce and distribute food (fuel for machines and 

transport, and to create fertilisers). Oil is indispensible in the home (where we use 

plastics, man-made fibres, medicines, detergents, food additives etc.). It was with good 

reason that George W Bush said in 2006 that "America [and by implication the western 

world] is addicted to oil." Oil is a finite and non-renewable resource which must 

eventually begin to run out. This document seeks to explore likely scenarios when the 

global demand for oil can no longer be met by global production and estimates when 

this is likely to occur or to have occurred. 

 

2. The nature of oil and oil production  

Oil is a product of the very slow ‘cooking’ over millions of years of organic matter in 

sedimentary rocks deep within the Earth. When plants and animals (algae and 

zooplankton), that live near the surface of the sea, die their remains sink to the sea bed. 

If the bottom water lacks oxygen (anoxic conditions) then the organic carbon in their 

once-living matter is preserved and buried in the sediments. As sediments pile up so the 

temperature within the buried sediments rises because the Earth’s temperature 

increases with depth. Given enough time (millions of years), and sufficient temperature 

and pressure, oil (and natural gas) will form from the organic carbon. 

 

Oil is less dense than water. Therefore it will tend to migrate up dip (upwards along 

sloping bedding planes) from the source rocks. It either escapes at the surface or else is 

trapped in suitable structures, such as an arch (or anticline) in a reservoir rock. To trap 
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the oil there must be a cap or seal of impermeable rock. Gas in such structures can 

often be located from a seismic survey and could indicate the presence of oil too. The 

trap doesn’t actually contain a pool of oil but the oil fills the spaces (pores) between the 

solid grains in the rock. The pores may occupy only 20% or less of the total volume. 

When a hole is drilled into an oil reservoir the amount of oil that can be recovered partly 

depends on the permeability (interconnectedness of pore spaces) of the rock. 

 

It is never possible to extract all the oil from a reservoir. In fact rarely is more than 50% 

of the oil in the rock actually recovered and the recovery factor, as it is called, varies 

between oil fields. Sometimes techniques are employed to extract more oil; they include 

injecting chemicals to reduce the viscosity of the oil and pumping gas or water to 

displace or ‘push out’ the oil. This is known as enhanced oil recovery.   

 

All the major oil and gas fields so far discovered are associated with thick sedimentary 

deposits. These lie on land or, if under the sea, close to the continents where the 

geology is still ‘continental’. The oceans, which cover some two-thirds of the Earth’s 

surface, are not expected to host reservoirs of oil. Most of the oceans are too young for 

the organic carbon in their sediments to have matured into oil. The oldest ocean crust, in 

the West Pacific, is 180 million years old, but most of the ocean crust and overlying 

sediments are less than half that age. The sediments are generally too thin, except 

where they are close to the continents, so they do not experience high enough 

temperatures and pressures to create oil. Finally, except close to continents, ocean 

sediments often contain too little organic carbon to be useful source rocks and they 

usually lack suitable structures to trap any oil. Therefore today the search for oil tends to 

be focused on ever deeper prospects or in deeper waters at the limits of continental 

geology. Both approaches imply increased risks and costs, and technological difficulty. 

 

3. How much oil is there? 

The presence of oil can be detected directly by drilling a well into a reservoir. 

Alternatively, it can be inferred from knowledge of nearby wells and seismic records that 

show gas is present, or it can be deduced from regional considerations, for example the 

geology of a sedimentary basin. The actual amount of oil that lies underground is 
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expressed in a number of ways. It is important to understand the subtle differences 

between reserves and resources. These terms are not always used consistently.   

 

The term ‘resource’ is used for the total quantity of hydrocarbons estimated to exist in a 

region. This includes the contents of known fields, whether or not it is considered 

economically feasible to extract them, as well as those believed to exist in undiscovered 

fields. The term ‘reserves’ is used for a subset of the resource: reserves are those 

quantities of oil in known fields which it is considered to be technically possible and 

economically feasible to extract under defined conditions. The estimated size of a 

reserve is often expressed with different levels of confidence. For example, the term 

‘proven reserves’ is used for the quantity of oil in known fields which is considered to 

have a high probability (usually greater than 90%) of being economically recovered1. It 

will be clear from this that stated reserve figures can change in line with technological 

and economic circumstances.   

 

In 2009 the world’s proven oil reserves, including tar sands, were estimated by various 

agencies to be at most 1342 billion barrels* although independent authors reported an 

average of only 903 billion barrels2. At the same time the annual global consumption of 

conventional oil was around 27 billion barrels.  

 

4. Unconventional oil  

The previous sections have addressed what may be called ‘conventional’ oil. This is oil 

which is produced by drilling into a subsurface reservoir from which oil rises to the 

surface either under its own pressure or is pumped, often with the assistance of water 

pumped into the reservoir. Historically this has been the means of virtually all oil 

production. However today, as economic conventional sources are becoming depleted, 

other, ‘unconventional’ oil sources are growing in importance.  

 

The most important unconventional sources are: (i) oil shale; (ii) oil sands (often called 

tar sands) and heavy oil; and (iii) oil produced synthetically from coal and natural gas; 

and (iv) lease condensates and natural gas liquids. Lease condensate is recovered as a 

                                                 
*
 The ‘barrel’ is the volumetric unit used in the oil industry as the measure of field production, and in international 

markets where oil is traded. It equals 42 US gallons (35 Imperial gallons, or about 159 litres).  
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liquid bi-product of natural gas extraction at the well (or lease). This is in contrast to 

natural gas plant liquids which are recovered downstream at natural gas processing 

plants. In addition, biomass-based liquids are becoming increasingly important. These 

include: bioethanol (ethanol made by fermentation of plant material such as maize and 

sugar cane) used on its own or added to petrol as a transport fuel;  palm oil used directly 

to fuel power stations; and biodiesel made by reacting plant oils (mainly palm oil and 

soyabean oil) or animal fats with an alcohol. Other biomass-derived fuels may have 

some future potential, such as liquid fuels derived from algae or fungi.   

 

4.1 Oil shale  

Shale is a sedimentary rock, which is fine grained, meaning that it has very low 

permeability. Oil shale is a shale that contains hydrocarbons in the form of a waxy solid 

known as kerogen. In order to produce oil, the oil shale is ‘retorted’, which means that it 

is subjected to a high temperature (up to 500oC) either in a closed vessel or in the shale 

underground. This process releases the oil and gas from the kerogen, which then 

requires further refining. 

 

The retorting process requires substantial quantities of energy compared with most 

methods used to produce conventional oil. This greatly contributes to the carbon dioxide 

(CO2) emissions from the production of oil from oil shale. It is estimated that between 3.3 

and 9.9 times as much CO2 is emitted during the production of petrol from oil shale as is 

emitted when producing petrol by conventional means. Total emissions, including those 

due to final combustion of the fuel produced, are 130-230% higher than when using 

conventional sources3. As well as energy, substantial amounts of water are required for 

the process. 

 

Oil shale is found in many parts of the world, but some 75% of the known resource is in 

the USA. It is estimated that the total world resource of oil available from oil shale is 

2,826 billion barrels of oil4. However, the amount actually available and classifiable as 

reserves is likely to be far lower than this and will depend on the economics of 

production at the time as well as many other factors, particularly environmental 

constraints regarding water usage, greenhouse gas emissions and pollution, in 

particular pollution of groundwater.  
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4.2 Oil sands and heavy oil 

Heavy oils are those with high viscosities meaning that they do not flow easily. However, 

the literature refers to heavy, very heavy and extra heavy oil, and there appears to be no 

consistency of usage of these terms. The most common source of heavy oils is oil sands 

(or tar sands), which contain heavy oil (or bitumen) in a matrix of sand. Bitumen occurs 

in a semi-solid or solid form, and is familiar as the substance that is mixed with crushed 

stone to construct roads. As with oil shale, heat is required to extract the oil from the 

sands but in this case the temperature needed is no more than 80oC. The resulting oil is 

then either mixed with conventional oil or with hydrogen (produced from natural gas) to 

create a substance similar to conventional crude oil, which then requires refining. 

 

It is estimated that between 2.7 and 3.8 times as much CO2 is emitted during the 

production of petrol from oil sands as is emitted when producing petrol by conventional 

means. Total emissions, including those due to final combustion of the fuel produced, 

are 14-50% higher than when using conventional sources3.  

 

About 73% of oil sand resources in the world have been found in northern Canada. 

About 20% of these are extracted by open cast mining methods, which are cheaper than 

deep mining but have more significant and deleterious environmental impacts. It is 

estimated that the total world resource of oil available from oil sands is 3,272 billion 

barrels of oil. However, the amount that can actually be economically extracted, and so 

classifiable as reserves, is likely to be far lower than this and was estimated in 2007 to 

be 246 billion barrels4. This estimate is likely to increase with time, assuming that the 

price of oil increases. As with oil shale, there are substantial negative environmental 

impacts caused by the process, which are likely to constrain the amount of oil that can 

be extracted. 

 

Extra heavy oils (with even higher viscosities) are found almost exclusively in 

Venezuela. The oil is extracted in a similar way as for oil sands, but because of its 

higher viscosity an even lower proportion of the estimated resource is likely to be 

recoverable. The total resource is estimated to be 2,484 billion barrels, of which 60 
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billion barrels were estimated in 2007 to be economic to extract and classifiable as 

reserves4. 

 

4.3 Oil from coal and natural gas 

A number of industrial processes can produce oil from coal. In normal times they have 

never been considered economic. However oil was produced in this way in Germany 

during the Second World War and also in South Africa during the apartheid era, when oil 

sanctions were in place. In South Africa, which is rich in coal, research is still being done 

on processes for producing oil from coal, and some oil is being produced in this way. 

China is also now producing some oil from coal. 

 

It is estimated that between 4.7 and 6.1 times as much CO2 is emitted during the 

production of oil from coal as is emitted when producing petrol by conventional means. 

Total emissions, including those due to final combustion of the fuel produced, are 63-

90% higher than when using conventional sources3. 

 

Oil can also be produced chemically from natural gas, and there are a number of plants 

in the world doing this on a relatively small scale. CO2 emissions from oil produced in 

this way are calculated to be 20–70% higher than those for the production of petrol by 

conventional means3. However, economic considerations are always likely to govern 

whether oil is produced in this way. The price of natural gas has tended to track that of 

oil but at a considerably lower level per barrel of oil equivalent. However, in the future 

the switch to natural gas is likely to produce greater parity in the price of these two fuels. 

This and the high additional cost of producing oil from natural gas make it unlikely that 

significant quantities of oil will be produced in this way. 

 

5. Energy Return on Energy Invested (EROEI or EROI) 

Considering market forces, the economic benefit from producing oil from a given source 

depends on how much higher the sale price is than the total cost of producing the oil. 

Similarly, the amount of usable energy available from oil produced from a given source 

depends on the difference between the energy content of the oil and the energy input 

required to produce that oil. The energy inputs for producing oil include, for example, 

that required for exploration, drilling, extracting the oil from the ground, bringing water to 
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the rig and transporting and refining the oil and for manufacturing and maintaining all the 

equipment used for exploration and extraction, and for maintaining the workers at the 

production site and bringing them to it.  

 

The EROEI of an energy source is the ratio of usable energy output (in this case in the 

form of barrels of usable oil) to total energy input (expressed as barrels of oil 

equivalent). For example, an EROEI of 4:1 means that four usable units of energy are 

obtained from the input of one unit or, put more simply in the case of oil, for every four 

barrels that are produced one barrel equivalent is consumed in production leaving a net 

production of three barrels of energy for use by society. For simplicity EROEI’s are 

usually written as a number for example 12 rather than the ratio 12:1 

 

This concept of EROEI is becoming increasingly important as the EROEI of oil declines. 

For many years, when oil was obtained by drilling a simple vertical well on land, and 

then installing a pipe and a pump, the EROEI was estimated to be about 100 – one 

hundred barrels produced using the energy of one barrel. In the 1970s it was about 30, 

and now it is thought that the overall EROEI for conventional oil is between 11 and 185. 

However, this figure includes many old ‘simple’ wells of EROEI 30 or greater, and so it 

follows that many modern wells must have EROEIs significantly less than 18.  

 

It is notoriously difficult to calculate the EROEI of a complex process such as oil 

production, and widely varied results are found in the literature. However there is some 

agreement that the EROEI for the production of oil from oil sands is of the order of 36 to 

67. Reported EROEIs for oil produced from oil shale are generally in the range of 1.5 to 

47, while Royal Dutch Shell has reported an EROEI of 3 to 4 for extracting the oil directly 

from the sand while it is still in the ground (in situ retorting) rather than extracting it by 

open cast mining first (above-ground retorting)8. In the United States the production of 

ethanol from maize (corn) as a substitute for petrol, is reported to have an EROEI of 

between 0.8 and 1.69. The lower bound of 0.8 is worse than break even making it 

uneconomic in terms of energy while even the upper bound is considerably less than 

310, considered by some to be the minimum EROEI required for economically 

sustainable production. 
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Oil, like other resources, has been extracted on the basis of ‘easiest first’ whereafter 

production shifts to sources more difficult to extract and hence with successively smaller 

EROEIs. Thus most recently exploited sources of unconventional oil have far lower 

EROEIs than the earliest oil wells. As depletion continues it is possible that some 

sources could be producing oil or oil substitute with EROEIs less than one. However, 

such production would require a net energy subsidy and would therefore not be 

rational except possibly in emergencies for producing a premium transport fuel. This 

may already apply to ethanol produced from maize. Thus the decrease in EROEI as 

liquid fuel production moves to increasingly difficult sources raises profound questions 

about which sources can be exploited in an economically realistic fashion. A further 

highly important implication of this is that the rate at which oil can be supplied to 

consumers (rate of net oil production) is likely to decline after peak oil has been reached 

with increasing rapidity relative to gross global oil production. 

 

6. Peak Oil 

Peak Oil is the term used to express the idea that the global rate of production of oil, a 

finite commodity, cannot increase indefinitely, but will at some point reach a maximum 

and then decline. It is important to understand that it refers to the rate at which oil can be 

produced rather than to the total size of the remaining reserves or the point at which the 

world will run out of oil. Huge reserves of unconventional oil which may only be 

produced at a low rate may not provide a complete substitute for conventional oil which 

can be produced at a much higher rate.  

 

The first discussion of the concept of peak oil, if not the first use of the term, is ascribed 

to the American petroleum geologist M. King Hubbert who correctly predicted in 1956, 

based on an estimate of total United States oil reserves, that US oil production would 

peak in 197011. A similar peak in national production has since been observed in many 

other countries.  

 

Perhaps surprisingly, the concept of the inevitable peaking of production of a finite 

resource such as oil has not been accepted universally. One way that is used for 

expressing available reserves of a commodity such as oil is as the ratio of known 

reserves to annual production, known as the R/P ratio, which gives a figure for the 
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number of years a reserve will last at current rates of production. Recent BP statistics 

have quoted a global oil R/P ratio of 41 years. This can give false reassurance, and 

presupposes that current rates of production can be maintained for the whole of this 

period. In fact, analysis shows how physical and economic effects combine to produce a 

peaking of global oil production followed by a decline.  

 

When successful wells are first drilled, oil production rises rapidly, often as oil is forced 

out by the high pressures which exist in the reservoir rock. Over time, pressure in the 

reservoir falls, and so oil flow from wells also decreases. More wells may be drilled to 

keep up production rates. Water may be pumped in to force out more oil. The net result 

is a production profile for an oil field which rises rapidly to a peak with a long, slow 

decline, as seen for example in the Forties field in the North Sea.  

 

In any oil producing region, the few large fields which have the lowest production costs 

are exploited first, followed by more numerous, smaller fields as the large fields are 

depleted. The additive effect of the production from individual oil fields tends to produce 

a roughly symmetrical production curve for an oil producing region, with annual 

production rising to a peak and then declining12.  

 

An obvious point is that oil can only be produced once it has been discovered. Hubbert 

observed that oil discovery in the United States had peaked in the nineteen thirties and 

had since been in decline. A peak of oil discovery followed by a decline, which precedes 

by some decades a peak of oil production, is another feature common to oil producing 

regions.  

 

As oil discovery and production peak in individual countries, so also must global oil 

discovery and production peak. Global oil discovery reached a peak in the mid-1960s, 

and has been generally in decline since then, although some substantial new oil 

provinces such as the North Sea have been discovered. Annual global oil production 

began to outstrip average annual oil discovery in the 1980s. The gap has steadily 

increased, and now annual oil production is between three and four times annual oil 

discovery.  
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Of the top 48 oil producing countries, at least 33 have seen oil production peak and 

begin to decline13. It is therefore inevitable that total global oil production will also peak, 

or may have already peaked, and decline in the future. In fact, global oil production per 

person has not increased since 197914. In addition the International Energy Agency now 

assert, that conventional oil production peaked in 2006 (see below). 

 

7. Are we near the peak of global oil production? 

Peak oil usually refers to a peak in the production of conventional crude oil, as 

discussed above. The term may also be used more broadly to apply to the combination 

of both conventional and unconventional oil (see section 4 above), which is sometimes 

referred  to as  total liquid fuels.   

 

Four uncertainties are involved in assessing whether Peak Oil has happened and 

predicting when it will occur. 

 

First, we can only be certain that Peak Oil has occurred once we are well past it. That is 

because some time has to have elapsed to quantify that the rate of global oil extraction 

has peaked and production has continued to fall despite the best efforts of the oil 

producing nations to pump oil as fast as they can.  

 

Second, a great many above-ground factors in addition to depletion of reserves can 

cause oil production to fall temporarily or even permanently. For example, recession or 

long term economic decline would reduce demand, depressing oil prices. This could 

make it uneconomic to extract oil from expensive sources and would lead to reduced 

investment in oil exploration and developing new wells and oil fields. Reduced 

speculation in oil triggered by uncertainty about the economic future could also reduce 

oil prices with a knock on effect on oil production. In addition reduced production could 

result from war or political unrest in oil producing countries, or from a decision by the 

Organisation of Petroleum Exporting Countries (OPEC) or individual countries to hold 

down production to maximise long term profits or to preserve their reserves. Thus a fall 

in production, even a long term one, does not necessarily imply that global oil production 

has finally peaked. 
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Third, it has in the past been politically expedient for OPEC members and oil companies 

to overstate the size of their reserves. For example, Saudi Arabia overstated its reserves 

by as much as 40% as revealed by WikiLeaks15. Moreover, Owen et al.16 have shown 

that this problem is rife. They show that failure to report oil production according to 

guidelines set out by the Society of Petroleum Engineers and the World Petroleum 

Council, together with intentional false reporting, could go a long way to explain the 

polarised views on the status of conventional oil reserves discussed below. 

 

Fourth, it is difficult to estimate accurately the future supply of oil, future depletion rates, 

how and when supply/demand imbalances will occur, how these will affect oil prices, 

and how this in turn will feedback on supply.  

 

It is therefore hardly surprising that there is disagreement on how much oil will be 

available to meet future demands. One view is that enhanced oil recovery from 

conventional wells, and the development of unconventional sources, will maintain high 

oil production rates, even increasing production rates, for many years to come. Another 

view is that total production of liquid fuels will peak and go into irreversible decline 

before 2020, with catastrophic effects on our societies and economies. A further view is 

that factors such as lack of investment, high cost, and political factors will limit 

production before reserve depletion results in Peak Oil.  

 

It is also hardly surprising that the numerous views on the timing of Peak Oil do not all 

agree. Some suggest that peak total oil has passed or that the peak or plateau will occur 

within the next three years (2012-2014), while others maintain it is either not imminent or 

is impossible to predict. 

 

A useful and fairly up-to-date review of predictions can be seen in the Wikipedia entry 

“Predicting the timing of peak oil”17. In addition, a comprehensive two-year study by the 

UK Energy Research Centre (UKERC) in August 2009111 found that a peak in 

conventional oil production before 2030 appeared likely, and there was a significant risk 

of a peak before 2020. However this now sounds overoptimistic to many oil analysts 

who consider that a peak in total liquid fuels production before 2020 is likely. Even 

representatives of major companies, including Stagecoach, Virgin, Arup, B&Q, Buro 
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Happold, Solarcentury and SSE, are concerned about the imminence of Peak Oil: they 

have founded the Peak Oil UK Industry Taskforce on Peak Oil and Energy Security 

(ITPOES) to lobby the government to take urgent steps to prepare for this. In its second 

report ITPOES finds that oil shortages, insecurity of supply and price volatility will 

destabilise economic, political and social activity potentially by 201518. On 12 July 2011 

Chris Huhne MP, Secretary of State for Energy and Climate Change, announced that 

the DECC and ITPOES would work together to assess the threat of peak oil and prepare 

an 'Oil Shock Response Plan'. 

 

Although disagreements exist about the date of peak total liquid fuels it is now widely 

considered that conventional (crude) oil output peaked at 70 million barrels/day in 2006. 

This was acknowledged by the International Energy Agency (IEA) in “World Energy 

Outlook 2010”19 published in December 2010 after a long history of denying the urgency 

of Peak Oil. In April 2011 Fatih Birol, IEA’s chief economist stated that “The existing 

fields are declining so sharply that in order to stay where we are in terms of production 

levels in the next 25 years, we have to find and develop four new Saudi Arabias. It is a 

huge, huge challenge .… the age of cheap oil is over.”20 This frank admission goes 

beyond the view expressed in the IEA World Energy Outlook 2010. The latter considers 

that the decline in crude oil production from existing wells will be more than 

compensated for by increased production of crude from reserves yet to be exploited and 

reserves yet to be discovered, together with increases in natural gas liquids and other 

types of unconventional oil. The Outlook considers that total oil production will steadily 

rise and reach some 95 million barrels per day in 2035. 

 

However the highly respected oil forecasters, Richard Miller of the Oil Depletion Analysis 

Centre21, Prof Kjell Alekklett of Global Energy Systems Research, Uppsala University22 

and Steve Sorrell et al. of UKERC1 independently consider that there are serious flaws 

in the IEA’s supply forecasting methodology. They point out that the IEA appears to 

count every field that has been discovered but which lacks development plans as 

economically viable when it is likely that perhaps 25–50% can never be exploited at an 

affordable price. They also point out that the required rate of production from these and 

the yet-to-be-found fields is implausibly high when considered against the industry’s past 

performance. The IEA’s assumption of 16% per year for the rate at which oil production 
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can be increased in these fields is far faster than the highest rate achieved to date, 

which was 7% for North Sea Oil, relatively easy to exploit rapidly compared with 

deepwater oil. Together these criticisms appear to invalidate the IEA’s view of a deferred 

peak total oil beyond 2035 pointing instead to a peak within a few years from now. The 

UKERC calculated that just to maintain current production levels would require finding a 

new Saudi Arabia every three years rather than the six years or so suggested by Fatih 

Birol. But the situation may be worse than the UKERC calculation. As giant fields pass 

peak production and the prospect of finding new giants decreases there is a shift to 

smaller fields, which are usually more difficult to produce and that deplete faster. 

 

8. Oil demand-supply imbalance in 2011 

The peaking of global oil supply would not be an economic or social problem if global 

supply matched global demand. However, recent events suggest that demand may 

already be outstripping supply. 

 

Libya’s output of 1.6-1.8 million barrels a day (2% of world output) has been greatly 

reduced by the civil war which started in February 2011. Estimates in August 2011 of the 

size of the cut in production ranged from 75% of the pre-war output to near total 

cessation. This cut exacerbated pre-existing global supply problems that it is likely were 

caused by the peaking of conventional oil.  

 

In June 2011, tension between OPEC and the IEA, which represents the consumer 

nations, increased after OPEC failed to reach a deal on a Saudi-led proposal to increase 

output.  

 

In July 2011, the IEA’s most recent forecast showed accelerating growth in world oil 

demand in 2012, adding to concerns about a supply/demand imbalance. In addition, the 

chief executive of Royal Dutch Shell warned of a longer-term “shock” where "supply 

cannot meet demand".  

 

In response to the prospect of a worsening supply/demand situation, the IEA decided in 

early July 2011 to release approximately 60 million barrels from their emergency 

strategic oil reserves to help mitigate the impact of sustained high oil prices on the 
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economies of the net importing countries. The IEA were also concerned that Saudi 

Arabia's exports of crude oil could be eroded by their growing domestic need for oil for 

transport, power generation and desalination. The desperation of the IEA’s position was 

emphasized by the fact that this is only the third time that such an injection has been 

made since the IEA’s foundation in 1974. 

 

However, oil prices fell only slightly for a short while after the IEA’s first release, and by 

mid-July 2011 the price of the benchmark Brent crude had rapidly risen again to 

US$117, a higher price than that before the release. This indicates that the demand-

supply balance was still seen as a problem, even though the IEA had trimmed its latest 

estimate for the growth in global demand in 2011, relative to 2010, by 70,000 barrels per 

day.  

 

To date (October 2011) the price of Brent crude has remained above $100 since the end 

of the first week in February 2011. This suggests that demand may still exceed supply. 

This is despite signs that the global economy is slowing down, thereby reducing 

demand, and despite Saudi Arabia’s increase in oil production of 1 million barrels a day 

to compensate in part for Libya’s reduction in output.  

 

9. The impact of peak oil on the global economy: three scenarios 

The complex nature of the links and feedbacks between oil supply and the global 

economy make it difficult to separate cause and effect in this relationship.  However, 10 

out of the last 11 US recessions were preceded by a sharp rise in oil prices23  and it has 

been suggested that oil price rises helped to trigger the 2008 global recession.  Several 

widely different scenarios have been proposed for the impact of peak oil on the global 

economy.  Here we briefly consider three of these:  

 

1.   Sustained high oil prices bring about a rapid increase in the production of 

unconventional oil maintaining economic growth19.  

 

2. High oil prices trigger a switch to alternative energy sources and reduced energy 

consumption24.  
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3.  A series of oil spikes (unstable oscillations of oil prices) help to trigger an irreversible 

economic decline in an already vulnerable global economy25.   

 

However, various uncertainties make it difficult to decide which of these, if any, is the 

most likely. These uncertainties include: whether, and the rate at which, net oil 

production will grow or decline; whether, and the rate at which, energy demand will grow 

or decline; and the resilience of the global economy and its sensitivity to oil and other 

commodity price spikes.  

 

With regard to the first scenario we have argued above that production of oil or oil 

substitutes from unconventional sources, in addition to its environmental costs, is 

inefficient in energy terms. In some cases the energy return on energy invested is too 

low to be economically sustainable on a large scale. Moreover, there are doubts about 

the feasibility of this scenario. A very rapid increase in the production of unconventional 

oil would be required to compensate for both the rapid decline in conventional oil 

production and the increase in demand caused by economic growth. This would require 

relatively constant and high oil prices, together with a continuing supply of cheap credit 

and inward investment to increase production. In the case of shale oil and tar sands, a 

plentiful supply of water would be needed as well.  It is far from clear that all of these 

requirements can be met.  

 

Crucially, the oil price used by oil companies to justify approval of new oil development 

projects has risen and is currently US$87 a barrel according to a recent survey of 

operators. By unhappy coincidence (according to one source) this is the maximum oil 

price that the US and probably European economies can tolerate without being driven 

into recession25.  A further problem is that it is difficult to see how unconventional oil, or 

electricity, generated by whatever means, could fully replace the 70-75% of global oil 

production currently used for transportation. Substitution with biofuels creates a huge 

“food or fuel dilemma” in a world in which demand for food already exceeds supply. 

 

In the second scenario, there is a switch to alternative non-oil energy sources, with large 

scale adoption of electricity to power land transportation. This entails a big expansion in 

electricity generation from primary sources including gas, coal, nuclear power, and 
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renewable sources. All these have problems and limitations, which would constrain any 

rapid, large-scale expansion of alternative energy sources.  

 

Some countries, such as Germany, Denmark and France, have made considerable 

progress in switching to alternative energy sources, but many, including the US and the 

UK, are much further behind in this. This means that, for these latter countries, 

prodigious quantities of capital, energy and mineral resources would be required for the 

large-scale, and preferably rapid, transition to alternatives. Energy inputs to underpin a 

rapid switch would be required in advance of the resulting increased gross energy 

production, which would for some time exacerbate energy supply problems. In practice, 

a restricted supply of capital rather than energy may be more important in constraining a 

rapid switch to alternatives. This appears to have happened in the last recession.  

 

In the third scenario, a succession of oil price spikes combine with supply/demand 

imbalances for other commodities, including food, water and minerals, and the problems 

of debt-fuelled growth in consumerism.  This combination triggers periods of recession 

in the global economy leading to irreversible collapse, eventually precipitating a situation 

similar to that described by Joseph Tainter in “The Collapse of Complex Societies” 

(1990) or foreseen by Donella Meadows in “Limits to Growth” (1972)26. 

 

An economic crisis produced by peak oil would mean less investment in new production 

of conventional oil and unconventional oil. Oil production, already declining as a result of 

diminution in EROEI, will decline more steeply.  A restriction of investment capital would 

also hit the expansion of low-carbon electricity generation technologies which must 

occur if climate change is to be mitigated.  Although irreversible global economic 

collapse would have appalling social consequences, it would drastically reduce 

greenhouse gas emissions and reduce the threat of global warming. 

 

10. Conclusions 

Oil plays a vital role in the present global economy, and global economic growth over 

the last century has been closely linked to increasing consumption of oil. Any restriction 

of supply that prevents it meeting demand is therefore likely to have serious economic, 

and therefore social, effects. The evidence appears to suggest that the global production 
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of conventional oil is at or near a peak, and may soon start to decline. Because of the 

close link between oil supply and the global economy, it may not be clear whether oil 

supply contraction is causing economic problems, or whether an economic recession is 

lessening demand for oil and so also causing a decline in oil production.  

 

One effect of the peaking of conventional oil production may be an increase in the 

production of oil from unconventional sources. This will incur the negative effects, 

outlined above, of relative energy inefficiency and environmental damage, and 

potentially involve the increased production of the greenhouse gas carbon dioxide 

which, without the use of efficient carbon sequestration technology, has obvious 

implications for climate change.  

 

It may be, however, that an economic crisis produced by peak oil will mean less 

available investment capital, leading to fewer new conventional oil and unconventional 

oil projects, and a steeper decline of oil production. This might also limit the expansion 

of the low-carbon electricity generation technologies which must occur if climate change 

is to be mitigated.  

 

There are large uncertainties concerning the timing and effects of peak oil, but it is 

probable that we will shortly experience those effects, whether or not we recognise their 

causes. 
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