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This is the first in a series of short articles about energy.   We take energy for granted 
because, historically, it has been inexpensive and readily available.   Energy is critically 
important because it powers all life, our economy and everything we do.      
 
“The economy is about stuff,” says systems ecology professor, Charlie Hall, who 
teaches at the State University of New York in Syracuse.  We begin with the earth’s 
natural resources such as trees, rocks, water, fossil fuels, etc. and creatively transform 
them using human ingenuity, some labor, machines, and huge amounts of energy into 
usable products that we consume.  Because of its dependence on finite natural 
resources and other “ecosystem services,” the economy is also finite and subject to the 
laws of Thermodynamics among other natural laws. 
 
Below is Charlie’s model how the “biophysical economy” actually works beginning with 
primary energy sources on the left and ending on the right with products and services 
that are consumed.   
 
 

 
 Reprinted with the permission of Dr. Charlie Hall. 
 
 



 
 
Money can be printed, and created with the stroke of a pen…or with a keystroke.    
Money and even gold has little or no intrinsic value.   So, while we use money as a 
marker for economic wealth, a good case can be made that that it is not real economic 
wealth.   In 1926 Nobel Laureate, Fredrick Soddy, wrote the book Wealth, Virtual Wealth 
and Debt, and argued that true economic wealth is the ability to control the flows of 
useful energy and embodied energy.  Examples of these include owning a solar PV 
system that produces useful energy, and owning a car or building that was built using 
energy, now considered embodied energy. 
 
Real US GDP has grown at an average of about 3.75% per year since 1790.    Total US 
energy consumption from all forms since the year 1650 corresponds to a 2.9% annual 
growth rate.  There is a strong correlation between the rate of energy consumption and 
the rate of economic growth.    
 
So, what makes us so economically productive as compared with other countries?   
America’s per capita energy consumption is among the highest in the world.   Each of us 
uses the equivalent of over 100 energy slaves working 24/7 to support our consumptive 
lifestyles.  If you add up all the energy we use, on average, to light and heat our homes, 
transport us, etc. and convert it to human energy equivalents, it's an unimaginable 
opulence by the standards of previous generations.    
 
According to the first law of thermodynamics, we must consume ‘energy’ to do the ‘work’ 
of the economy.   So, if we want to continue living our current lifestyles, even under low 
or no economic growth scenarios, we must continue developing huge new primary 
energy supplies, even as we conserve more and pursue greater energy efficiency. 
 
The price of Brent Crude Oil is currently about $118 per barrel, which is a leading 
indicator that something may be changing in our ability to access cheap energy, 
particularly oil.   We’ll provide some thoughts on why this may be happening in our next 
report.  
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