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Past Rates of Crude Oil Production and Predictions of Future Rates

Petroleum (crude oil) is found in porous stratigraphic reservoirs where lithology and/or structure have served to trap the relatively light, complex hydrocarbons that have formed from diagenesis of ancient plant and animal matter.  Over human time scales (decades to centuries) crude oil is a non-renewable resource due to the geologic rates of biomass accumulation and subsequent burial/diagenesis, thus, the total amount of resource (we will denote this as Rt) is fixed to us.  Since the mid to late 19th century and the advent of the first commercial oil wells of Edwin Drake (1859) and others, crude oil has been mined ever more extensively.  This is because refined crude oil (where hydrocarbon chains have been broken and shortened) possesses a high chemical energy content.  Much of the industrial and agricultural boom of the 20th and early 21st centuries has been literally fueled by refined crude oil.

Rising demand coupled with rapid technological advances in locating oil and extracting it have facilitated an ever increasing rate of global oil production into the early 21st century.  Most petroleum has been produced from sources that are, relatively speaking, more straightforward to locate and readily yield suitable varieties of crude oil that can be extracted and refined using available and economical technology.  In general, the petroleum that has been "easier" and cheaper to produce has been the first to be produced in a given region after exploration has begun.  National and global oil production also appears to generally follow this basic trend.  

Nearly all of the more readily accessed oil comes from so-called "conventional sources."  Conventional sources are defined by the USGS as "discrete fields or pools localized in structural or stratigraphic traps by the buoyancy of oil or gas in water" (USGS, 2005).  This definition is also often extended to include such sources that are extracted via conventional methods.  Unconventional sources are generally heavy hydrocarbons such as the kerogen-rich oil shales and bitumen oil sands, which may require different methods of extraction and are difficult and energetically-intensive to refine into desired petroleum products.  For instance, the Athabasca oil sands of Alberta are essentially 'strip-mined' and sent directly into a refining process that begins with large amounts of water to float the bitumen which is then distilled into lighter petroleum and then products such as gasoline and diesel fuel.

Beginning with M. King Hubbert in the 1950's, a number of geologists, economists, and others who have analyzed conventional crude oil reserves have forecast that global production rates have recently peaked or will peak within several years and shortly thereafter begin to decline (Bentley, 2002; Campbell and Laherrere, 1998; Deffeyes, 2005; Hubbert, 1971; Simmons, 2005).  Even the more optimistic scenarios set forth by the U.S. Energy Information Administration (EIA) predict a peak in conventional crude oil production occurring before mid-century.   The issue of future oil production rates has proven contentious, particularly as certain political and economic considerations are added to the debate.  

To investigate past and future oil production rates, there are two exercises using the best data available from EIA and one other source on U.S. and global oil production and production rates.  We will  investigate modelling past and future oil production and discuss the strengths and weaknesses of the model and what considerations are significant when attempting to predict future conventional and total oil production rates.   

The Energy Information Administration (EIA) of the United States government seeks to compile data regarding, among other things, the amount of oil produced in the United States and every other country of the world.  Currently, EIA data for US oil production extends all the way back to the year 1900, while the murkier global production numbers extend to the year 1960.
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