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The Most Difficult System Ever Built

ÅDeveloped over more than 100 years
ÅThousands of central-station power plants
ÅHundreds of thousands of miles of transmission lines
ÅDistribution system serving hundreds of millions of people

“Electricians are proud of their business. They should be. God is the Great Electrician” 
From Edison to Enron, Quoting Elbert Hubbard
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Diverse skills Needed in Early 
Electricity Industry 

Å Servicing system with multiple company wires on the same poles

Å Dealing with multiple city councils rather than one state agency

Å Brooklyn consumers had to be able to dodge trollies to avoid electric shock on the 
way to baseball games

“no competition means no invention”
Thomas Edison

Benefits of Independent Action Costs of Independent Action
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Benefits of Large Scale Coordination 
Decentralized Management -> Vertically Integrated Monopoly

Å Eliminate duplicate transmission and distribution wires of multiple independent 
firms

Å Utilize more efficient large power plants

Å Regional power pools reduce the amount of large power plants needed

Å Factories could get out of the electricity generation business
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Source:  Morgan, M. G., J. Apt and L.B. Lave, 2005. The U.S. Electric Power Sector and Climate Change
Mitigation, Pew Center for Global Climate Change

Source: Library of Congress Prints and Photographs Division Washington, D.C. 20540 USA

Fisk Street Electrical Generating Station,
1111 West Cermak Avenue, Chicago, IL
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Trade off Between Complexity and Scale
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The Most Difficult Machine is
Becoming The Most Complicated

Å Technological/business model  innovation (1) -> optimal solutions are more 
complex 

Å More complex solutions -> more complex problems ->

Å Energy workforce capable of solving complex problems
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(1) History shows that the regulation of the power sector has responded primarily to innovation in technologies and business models that created
significant structural changes in the sector’s cost and organizational structure.  Corneli, S. and Kihm, S, 2015. “Electric Industry Structure and Regulatory Responses 
in a High  Distributed Energy Resource Future” 



Definition of Complexity
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COMPLEXDIFFICULT



Managing the Energy Workforce 
in a More Complex Industry 
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Energy Workforce of the Future

ÅMatching job responsibilities with complexity of objective

ÅTeams solving problems no one individual can understand

ÅCentral structure enabling a productive independent 
workforce

ÅWorkforce development as an evolutionary process
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