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E-The great energy enrichment

limate policies, now institutionalized, to eliminate human use of hydrocarbons risk loss of prodigious gains in human

welfare achieved over the last 150 years. These unprecedented improvements in the physical parameters of human life
were achieved through theoretical and practical/engineering advances in the geosciences. As a necessary condition of the
Industrial Revolution, fossil fuels have vastly improved living conditions across the world. Energy is often an elusive concept to
the average person and to the physicist. Nobel Laureate Richard Feynman: “It is very, very difficult to get energy right”. Natural
energy system is now intertwined with man-made energy system. Rate of economic growth rose in lockstep with increasing
consumption of fossil fuels throughout the 20th Century. Basic energy realities challenge assumed role of renewables (wind,
solar and biomass) to supplant hydrocarbons within a few decades. Measures of energy density and power density reveal the
contrast of energy systems based on diffusing massive store of versatile, reliable hydrocarbons versus concentrating diffused
and variable renewable energy sources. The hallmark of hydrocarbon energy enrichment was a radical, rapid, and then
sustained expansion of the productive powers of economy. For the first time, income gains accrued to the poorest and average
worker rather than the already wealthy allowing the emergence of a middle class. Hydrocarbon energy as necessary condition
of the human enrichment: Lifespan is three times higher, average income is ten times higher, natural gas fertilizer increased
agricultural productivity by 40-60%. Fossil fuels provide raw materials for thousands of product. Mankind’s carbon footprint
has shrunk man’s physical footprint on the natural world. Innovative technology dramatically reduced genuine environmental
pollution in prosperous countries.
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