




















not well understood or routinely used in energy analy-
ses by government or industry, despite the insights it
can provide. Because of the enormous investment in
resources and energy that any alternative energy path-
way will require, it is important that we look beyond
simple financial payback, particularly in a future of ris-
ing energy prices, declining fossil-fuel resources, and
increasing danger of climate catastrophe.

How Will Society Evolve
in a Post-Carbon World?

Alternative energy forms are crucial for a global tran-
sition away from fossil fuels, despite the myriad chal-
lenges of their development, scaling, and integration.
In face of the peaking of global oil production—to be
followed by peaks in natural gas and coal extraction—
and of the need to reverse trajectory in carbon emis-
sions, alternative energy sources will need to form the
backbone of a future energy system.

That system, however, will not be a facsimile of the sys-
tem we have today based on continuous uninterrupted
supply growing to meet whatever demand is placed on
it. As we move away from the energy bounty provided
by fossil fuels, we will become increasingly reliant on
tapping the current flow of energy from the sun (wind,
solar) and on new energy manufacturing processes that
will require ever larger consumption of resources (biofu-
els, other manufactured liquids, batteries). What kind
of society we can build on this foundation is unclear,
but it will most likely require us to pay more attention
to controls on energy demand to accommodate the
limitations of our future energy supply. Moreover, the
modern focus on centralized production and distribu-
tion may be hard to maintain, since local conditions
will become increasingly important in determining the
feasibility of alternative energy production.

11

NINE CHALLENGES OF ALTERNATIVE ENERGY

THE POST CARBON READER SERIES



Endnotes

NINE CHALLENGES OF ALTERNATIVE ENERGY

Photo Credits

1

10

11

12

Canadian Association of Petroleum Producers, Crude Oil:
Forecast, Markets & Pipeline Expansions, June 2009, http://
www.capp.ca/.

International Energy Association, World Energy Outlook
2008, http://www.worldenergyoutlook.org/.

Bengt Soderberg et al., “A Crash Program Scenario for the
Canadian Oil Sands Industry,” Energy Policy 35, no. 3 (March
2007),1931-1947.

U.S. Energy Information Administration, Annual Energy
Outlook 2008 (First Release), DOE/EIA-0383(2008),
January 2008. Note that subsequent revisions of Annual
Energy Outlook 2008 changed the cited figures for gasoline
demand.

Robert L. Hirsch, Roger Bezdek, and Robert Wendling,
Peaking of World Oil Production: Impacts, Mitigation, & Risk
Management, U.S. Department of Energy report, February
2005, http://www.netl.doe.gov/publications/others/pdf/
oil_peaking_netl.pdf.

John Whims, “Pipeline Considerations for Ethanol,”
Agricultural Marketing Resource Center, http://www.agmrc.
org/media/cms/ksupipelineethl_8BA5CDF1FD179.pdf.

David Cohen, “Earth’s Natural Wealth: An Audit,” New
Scientist 23 (May 2007), 34-41.

A megajoule equals 239 food calories; a typical adult male
requires 10 MJ of food energy per day.

As coined by user HelsSoFly, comment on “Drumbeat,”
The Oil Drum, March 7, 2007, http://www.theoildrum.com/
node/2344.

For a more in-depth discussion of energy return on
investment, see Richard Heinberg, Searching for a Miracle:
“Net Energy” Limits & the Fate of Industrial Society (San
Francisco: Post Carbon Institute/International Forum on
Globalization, 2009). Note that EROIl is sometimes also
referred to as “energy returned on energy invested” (EROEI).

Charles A. S. Hall, Robert Powers, and William Schoenberg,
“Peak Qil, EROI, Investments and the Economy in an
Uncertain Future,” in David Pimentel, ed., Biofuels, Solar and
Wind as Renewable Energy Systems: Benefits and Risks (New
York: Springer, 2008), 109-132.

The often-cited 8:1 return on Brazilian ethanol and the

high return estimated for cellulosic ethanol are not energy
calculations; in these studies, the energy provided from
biomass combustion is ignored. See, for example, Suani
Teixeira Coelho et al., “Brazilian Sugarcane Ethanol: Lessons
Learned,” Energy for Sustainable Development 10, no. 2
(June 2006), 26-39.

12

Page 2, Syncrude oil sands mining operations © Pembina
Institute, David Dodge, oilsandswatch.org.

Page 4, 2009 Solar Decathalon, ®®® U.S. Department of
Energy, Stefano Paltera.

Images marked ® are under a Creative Commons license.
See http://creativecommons.org.

Acknowledgments

Cover art by Mike King. Design by Sean McGuire. Layout by
Clare Rhinelander.

THE POST CARBON READER SERIES






