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The purpose of this essay is to show by three examples, price of food, airplanes and oceangoing freighters, that when oil is no longer available to humanity, civilization will collapse and billions will die.

Since the earth is finite in size, at some point in time oil will be exhausted and no longer available to humanity. That statement cannot be disputed or refuted. There are many ways oil exhaustion can be defined. However, for the purpose of this essay, I will use the definition most likely to occur at the earliest time. Oil will be exhausted and no longer available to humanity at that point in time when it takes more energy to find oil, refine it and deliver it to the place at which it will be used than the energy produced when it is used. In simple terms, oil will be exhausted when the energy return on energy invested becomes negative--- ten units of energy are used to find, produce and deliver a gallon of oil to the location where it will be used and when it is used it only produces eight units of energy-- net loss two units of energy --- humanity is out of oil. 

According to Wikipedia and the New World Encyclopedia oil will last 43 and 45 years, respectively, based upon years of production left in the ground with the most optimistic proven reserve estimates, These estimates are based upon physical exhaustion and not based upon energy return on energy invested becoming negative. For the sake of this essay I will assume that the estimates above are wrong and that physical exhaustion under the most optimistic proven reserve estimates will not happen until the year 2100, 87 years from now.  87 years is a very short period of time. Many children born today will survive until the year 2100, unless a major catastrophe intervenes. However, oil will be exhausted under the energy return on energy invested standard described above much earlier than 2100. 
"It has been estimated that there are over 861 billion tonnes of proven coal reserves worldwide. This means that there is enough coal to last us around 112 years at the current rates of production. In contrast, proven oil and gas reserves are equivalent to around 46 and 54 years at current production levels." Source-- BP Statistical Review of World Energy 2011. The BP estimate of 46 years for oil is in almost exact agreement with the estimates of Wikipedia, 43 years, and the New World Encyclopedia,45 years. See the addendum below for a detailed analysis of BP's Statistical Review of World Energy June 2013, an updated version of the 2011 edition referred to above.
The effect of the exhaustion of oil will be felt many years prior to year 2100, due to the law of supply and demand. Since the amount of oil the planet can provide is not only finite but decreasing daily due to daily usage, and since the demand for oil is increasing daily due to the increasing population and the increasing standard of living of many countries (more planes, cars, ships, houses to heat, food to grow and ship, roads to build, power plants to produce electricity, etc.), and since oil is becoming more expensive to find and produce, the price of oil must increase in the future. Of course, there may be short-term decreases in oil price, but the trend line must be up. Not only must the trend line of the price of oil be up, but it will get steeper in the upward direction as time proceeds forward toward the year 2100.
Initially, the increase in the price of oil will be felt by the poorest people living on the planet. Since about two- three billion people live on two dollars per day or less, they will be the first to be destroyed by the increasing price of oil causing increasing food prices. There is a direct correlation between the price of oil and the price of food, as the price of oil increases the price of food also will increase. Almost all the money earned by those living on two-three dollars per day is spent on food and when the price of food increases they will be subject to starvation and disease as they will not be able to afford the increased food prices. A substantial portion of this group will suffer horrible deaths substantially before the year 2100.
When oil is no longer available, all aviation will cease. Oil is the only source of energy that can permit planes to fly. Some time ago a publicity stunt was done to show that a plane could fly with a combination of oil and a liquid fuel created from plant material. However, this stunt does not change the fact that when oil is no longer available aviation will cease. No plane has ever flown powered solely by a liquid fuel created from plant material. Even if a plane could fly solely powered by a liquid fuel created from plant material, not enough fuel could be created which would permit the necessary level of aviation needed to maintain civilization without causing massive starvation.
No explanation is needed to show that all those employed directly or indirectly in the oil industry itself will lose their jobs when oil is no longer available. Millions will forever lose their jobs
The cessation of aviation would have a disastrous affect on a large number of industries which presently rely upon aviation to function. These industries include tourism in all its aspects, airplane construction including subcontractors, all those that rely upon air freight throughout the world, Fed-Ex, UPS, Postal Service, etc. Tourism includes hotels, people working at airports,  car rentals, sightseeing, entertainment, pilots, restaurants, gambling, cruise, etc. Millions will forever lose their jobs.
At present all oceangoing freighters are powered by oil. While theoretically coal and nuclear could replace oil as the energy source to power oceangoing freighters, in reality they will not be substitutes for oil. Oceangoing freighters could not be powered by wind, electric batteries or compressed natural gas. 
Since coal is finite, if it were used to power oceangoing freighters it would run out at some point in time. However, more importantly if coal were used the pollution would be horrible and would acidify the oceans of the world causing untold damage and probably would destroy the ocean food chain. In addition, the cost of converting all of the freighters to coal and or constructing new freighters that use coal would be tremendous. Also the cost of constructing rail lines to deliver coal to all the ports of the world would be huge. Many of the ports of the world are not situated in areas where coal is easily available.  The energy required to transport the coal from the coal fields to the ports of the world would be huge. The entire continent of South America has very little coal-- Columbia has 0.8%, Brazil has 0.5%  and Argentina has 0.1% of the world's recoverable coal reserves.  The only area in the continent of Africa which has coal reserves is South Africa and that has 3.5% of the world's recoverable coal reserves. Due to the location of coal on both these continents, these continents could not be serviced by coal powered oceangoing freighters. To summarize this paragraph, coal powered oceangoing freighters will not replace oil powered oceangoing freighters when oil is no longer available.
To date approximately 38 nuclear powered surface ships have been built by all the nations of the world. Of those 38 only three or four are civilian ships. The rest are military or Russian icebreakers. To convert the thousands of freighters which presently ply the oceans to nuclear power is an impossible task. The cost of such conversion would be monumental. To build a large number of nuclear powered freighters is not an option. Many countries will not permit nuclear powered ships in their ports. There is probably not enough uranium available to fuel thousands of nuclear powered oceangoing freighters. To train the crews necessary to operate thousands of nuclear powered freighters is a monumental task and would not and could not be achieved. The risk of radiation, terrorism and explosion, real or otherwise, will prevent conversion of oceangoing freighters to nuclear propulsion. To summarize this paragraph, nuclear power will not replace oil as the means of propulsion of oceangoing freighters.

Once oil is no longer available to humanity, ocean going international trade will essentially cease to exist. Without oceangoing international trade modern industrialized civilization will collapse and starvation will occur on a massive scale. Food could not be transported from those countries that had surpluses, if any had surpluses, to those countries in need of food. Massive starvation must follow as many countries presently important large quantities of food transported by oceangoing freighters. Almost every industrialized country imports raw materials not available in that country from other countries by the means of oceangoing freighters. When oceangoing freighters no longer operate raw materials cannot be exported/imported and industrialized civilization will cease. For example the United States imports 76% of the manufactured abrasives it uses, 24% of aluminum, 93%  of antimony, 100% of arsenic, 100% of asbestos, 80% of barite, 17% of beryllium, 94% of bismuth, 12% of bromine, 11% of cement, 100% of cesium, 68% of chromium, 81% of cobalt, 31% of copper, a substantial portion of industrial diamonds, 32% of feldspar, 100% of fluorspar, 98% of gallium, 37% of industrial garnet, 90% of germanium, 100% of natural graphite, 24% of gypsum, 8% of hafnium. 100% of indium, 72% of iodine, 13% of steel, 16% of lead, 1% of lime, more than 50% of lithium, 54% of magnesium compounds, 50% of magnesium metal, 100% of manganese, 18% of natural  mica, 100% of sheet mica, 34% of nickel, 100% of niobium, 42% of nitrogen, 57% of peat, 26% of perlite, 4% of phosphate rock, 89% of platinum group metals, 84% of potash, 6% of pumice, 100% of industrial quartz crystal, 100% of rare earth minerals, 85% of rhenium, 21% of salt, 52% of ferrosilicon, 67%  of silver, 87% of dimension stone, 100% of strontium, 26% of sulfur, 100% of tantalum, about 40% of tellurium, 100% of thallium, 100% of thorium, 80% of tin, 78% of titanium mineral concentrations, 71% of titanium metal, 60% of tungsten, 65% of uranium, 100% of vanadium, 40% of vermiculite, and 71% of zinc. 

The above listing of imported resources by the United States was not done to bore the reader. Rather it was done to show that without international oceanic trade industrialized civilization will collapse. A large portion of the current population of 7.2 billion depends upon industrialized civilization for survival and when industrialized civilization collapses death must follow.

To summarize this essay, when oil is no longer available to humanity which must happen sometime prior to the year 2100, massive death and destruction will follow. 

Addendum-- Analysis of BP's Statistical Review of World Energy June 2013
1. "World primary energy consumption grew by 1.8% in 2012, well below the 10-year average of 2.6%."  Page 2. World primary energy consumption grew from 9597.8 million tonnes oil equivalent in 2002 to 12476.6 million tonnes oil equivalent in 2012 (page 40) an increase of 30%, not compounded, over a 10 year. If world primary energy consumption were to grow at the compound rate of 1.8% per year, energy consumption would double about every 40 years.-- in 2053  energy consumption would be twice as large as it is today and in 2093 it would be four times as large, The earth cannot and will not supply humanity with twice as much energy as humanity uses today in 40 years, let alone supply four times as much energy by the year 2093. World primary energy consumption cannot continue to grow at 1.8% year and in fact cannot and will not grow at any percentage growth rate for even a short period of time.
2. "Global oil consumption grew by 890,000 barrels of oil per day, or 0.9%". Page 3.
This equals an annual increase of 324,850,000 barrels annually.

3. "World natural gas consumption grew by 2.2%".  Page 4.  

4. "Coal consumption grew by 2.5% in 2012".  Page 5.

5. "Global nuclear output fell by 6.9%"., Page 5. The increases or decrease set forth in items 2-5 are those which compared 2012 with 2011.
6. "Proven reserves of oil-- Generally taken to be those quantities that geological and     engineering information indicates with reasonable certainty can be removed in the future from known reservoirs under existing economic and operating conditions'". Page 6.

7. "Reserves- to-- production (R/P) ratio-- If the reserves remaining at the end of any year are divided by the production that year, the result is the length of time that those remaining reserves would last if production were to continue at that rate". Page 6.
8. "World proved oil reserves at the end of 2012 reached1,668.9 billion barrels, sufficient to meet 52.9 years of global production".  Page 7.

9. Daily consumption of oil in thousands of barrels in the year 2012---89774. Page 9
10. Daily consumption of oil in thousands of barrels in the year 2002--78470. Page 9 
11. Increase in daily consumption of oil from 2002 to 2012 in thousands of barrels, 89774 minus 78470 = 11,304 (or daily increase in consumption 11,304,000).  Annual increase in consumption of oil, 11,304,000 times 365 =  4,125,960,000 (or 4 billion 125 million 960 thousand) barrels of oil.  Percentage increase from 2002 to 2012, 89774 divided by 78470= 114.40%  or 14.40% over the 10 year period or 1.44%  average per year (not compounded). This works out to over 1% per year compounded. If the growth rate of 1% per year, compounded, were to continue for just 70 years the consumption of oil would double. That cannot and will not happen. No action taken by humanity and no technology developed by humanity will permit the increase in oil production necessary to permit consumption to double by 2072. Calculations based on items 9 and 10 above. 
12. Average spot price per barrel of oil in 1976 was $12.38. Average spot price of oil in 2012 was$107.27--in current currency, not inflation adjusted. Page 15.
13. Increase in spot price $94.89 from 1976 to 2012. Percent increase in spot price from 1976 to 2012=866.8% or almost nine  times. Annual percent increase 24.08% not compounded, or about 6% per year compounded for a doubling time of about 12 years. If that rate of increase were to continue the price of oil would reach about $190 per barrel in 2024 and $380 per barrel in 2036.  Calculations based on item 12 above.
14. The definitions of proven reserves and reserve to production ratio for natural gas are the same as those for oil. Page 20

15. "World proven natural gas reserves at the end--2012 stood at 187.3 trillion metres, sufficient to meet 55.7 years of global production". Page 21 The time of 55.7 years is based upon current production  and does not take into account future increases in production.  Production increased from 2523.9 billion cubic metres in 2002 to 3363.9 billion metres in 2012 (Page 22) an increase of  over 33% in 10 years or over 3.3% per year, not compounded.  During the same period consumption increased from 2522.1 billion cubic metres  to  3314.4 billion cubic metres (Page 23) an increase of over  31%.  Since this essay is about oil,  natural gas will not be discussed in detail.  However, this information was provided to show that natural gas cannot and will not be the solution to the problem of running out of oil.  
16. "World proven reserves of coal in 2012 were sufficient to meet 109 years of global production****." Page 31. Again, the 109 years is based upon current production and does not take into account future increases in production/consumption. Coal production increased from 2401.9 million tonnes oil equivalent in 2002 to 3845.3 million tonnes oil equivalent in 2012. Page 32. This represents over a 60% increase in 10 years. If increases in production continue, world proven reserves of coal will last substantially less than 109 years. Since this essay is about oil, coal will not be discussed in detail. However, this information was provided to show that coal cannot and will not be the solution to the problem of running out of oil.
17. World primary energy consumption grew from 9597.8  in 2002 to 12476.6 in 2012 million tonnes oil equivalent, (Page 40) or about an increase of 33% over 10 years or about 3.3% per year, not compounded. If world primary energy consumption were to grow at 1.8% per year, compounded, it would double about every 40 years. That means by 2052 world energy consumption would be twice as large as it was in 2012 and by 2092 it would be four times as large as it was in 2012. That growth is impossible. The earth will not supply humanity with either twice the amount of energy we use today or four times the amount of energy we use today no matter the intelligence of humankind or the technological advances made by humanity. Even if the compound growth rate were reduced to 1.0% per year, that would mean that the earth would required to provide  twice the amount of energy we use today by the year 2082 and four times the amount of energy we use today by the year 2152. That likewise cannot occur.
18. In 2012 oil provided 33.1%, natural gas 23.9%, coal 29.9%, nuclear energy 4.5%, hydroelectricity 6.7% and renewables 1.9% of the world's energy (Page 41). Based on the figures above, it is almost certain that both oil and natural gas will no longer be available to humanity by the year 2100 and it is highly likely that coal also will be no longer available humanity by that year.

At this point it is essential to consider the definitions set forth in items 6 and 7 above to make a realistic estimate as to when oil will no longer be available to humanity. The definition of "Proven reserves of oil" is based upon the reserves that are known today and, theoretically, such reserves can be increased by new finds of oil. However, the oil companies have already examined almost every inch of the planet's land area and it is highly unlikely, or almost certain, that no new major finds of oil will be found on the land. Rather, if any such new finds of oil are made they will almost certainly be made under the waters/oceans of the planet. The oil companies have already examined a substantial portion of the shallower portions of the oceans of the world. Therefore, if any such finds are made they most likely will be made in the deeper parts of the oceans. To locate and develop finds of oil miles below the ocean and then miles below the ocean floor will be extremely expensive, difficult and dangerous. While no one knows what finds will be made, if any and how large they will be, humanity cannot afford to gamble its existence on making such finds miles below the ocean floor. In simple terms, humanity must assume that proven reserves of oil will not substantially increase in the future and must plan based upon the proven oil reserves of today. 
The "reserves to production ratio" is based upon the current years production and does not take into account the fact that production and consumption will substantially increase in the future. At present the population is approximately 7.2 billion and is expected to increase to 9.6 billion by the year 2050. That represents an increase of 2.4 billion human beings or one third of the current population. Just to maintain the current energy production/consumption per capita would require a one third increase in production by 2050. That fact alone shows that the length of time during which oil will be available to humanity must be substantially below the 52.9 years calculated by BP--see item 8 above. The population of the United States is expected to increase from about the current 306 million to about 430 million, an increase of about 124 million by 2050. Americans, on a per capita basis, use substantially more oil than any other people on the planet. An increase of 124 million Americans will require a dramatic increase in production due to a dramatic increase in consumption reducing the time oil is available to humanity.

In addition to the increases in population mentioned in the previous paragraph, oil production/consumption will dramatically increase in the future due to the increasing standard of living and economic activity of China, India, United States and the other nations of the world. According to the Fung Global Institute of Hong Kong (www.fungglobalinstitute.org), China is projected to have GDP growth of 8.7% per year for the years 2012-2015 and 7.3% per year for the years 2016-2020 and India is projected to have GDP growth of 7.6% per year for the years 2012-2016 and 7.2% for the years 2017- 2021. That organization is also projecting that China's GDP per capita would reach 21% of the US level by 2020 and 31% by 2030. If the Fung's projections are reasonably correct, those two countries will require dramatic increases in all resources and dramatic increases in the energy they use. A substantial portion of those energy increases will be provided by fossil fuels, especially oil.  

While no one can predict with 100% accuracy what effect the increase in population combined with the increase in economic activity will have on the use of oil,  a strong argument can be made that the consumption of oil per year will attempt to increase by at least 50% by the year 2050. Any increase in the consumption of oil above the consumption level of 2012 will shorten the time estimated by BP for oil to remain available to humanity of 52.9 years--see item 8 above.  

If the analysis set forth above is close to being correct, oil will no longer be available to humanity many years before the 52.9 years estimated by BP. The main reasons for BP's time being incorrect is that they used the wrong standard, physical exhaustion and not energy exhaustion,  and they did not take into account the increase of population of 2.4 billion by 2050 and the very large increases in economic activity the nations of the world are attempting to achieve. Once oil is no longer available to humanity billions will die for the three reasons I have set forth at the beginning of this essay--price increases in food, no aviation, and no international trade. These three reason cannot be disputed. There are many other things which I have chosen not to discuss which will cause civilization to collapse and billions to die.   

BP's analysis is one of the most respected, if not the most respected, of energy uses and future uses produced on the planet. It is used by experts and almost all the nations of the world. It should not and cannot be ignored. Even if BP were wrong and oil does not run out until the year 2100, or 87 years from now, humanity has a major problem that it must start to solve today. Let us look at the best possible situation---BP is wrong and all fossil fuels are not exhausted for 150 years or until 2163. 150 years is far in excess of the 52.9 years estimated for oil, 55.7 years estimated for natural gas and the 109 years estimated for coal. Fossil fuels today provide 86.9%  and all other sources provide only 13.1% of the world's energy (Page 41).  It will be impossible to replace the energy and all other things provided to humanity by fossil fuels by the year 2163. Anyone reading this essay is challenged to provide a scientifically supported case that all fossil fuels will not be exhausted and no longer available to humanity by the year 2163 and/or to show that other sources of energy and other things presently known or foreseeable in the future can replace fossil fuels in all its uses. Every aspect of society must change before 2163, and most likely substantially before 2163, as the exhaustion of all fossil fuels require that change. Without fossil fuels the current population of 7.2 billion cannot exist on the planet, let alone the estimated 9.6 billion which will be reached by the year 2050. Anyone reading this essay is challenged to show that 7.2 billion of our species can exist on the planet without fossil fuels. 
There are two and only two ways that population can be substantially reduced below the current 7.2 billion--1) By war, starvation, disease and other horrors, or by 2) The intelligence of humanity. Since humanity has not even discussed the problem in an intelligent manner, let alone investigated ways to solve it, humanity is doomed. Why is humanity doomed?  It is doomed due to the incompetence and cowardice of its leadership and due to the clerics of every religion opposed to modern methods of birth control and/or abortion.  
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