Report on Denis Hayes’ Lecture: Our Energy Future Aquinas College 3-27-07

NOTE: This is my own personal report of a lecture I heard, nothing is quoted verbatim; if there are any misrepresentions of what Mr. Hayes said they are my own responsibility 

Two dawning realities indicate that we can not continue to operate in a business-as-usual mode – the assumption that continuous growth is possible based on the availability of an ever-abundant and inexpensive source of primary energy resources viz., the fossil fuels. 
First, he said, the reality that crude oil production world-wide will soon peak and begin to decrease is slowly making its way into the public consciousness. Second, the reality that human use of fossil fuels is impacting global climate is now virtually assured and most of these impacts are likely to be negative for human and other forms of life. There is some urgency to reduce carbon dioxide emissions to the atmosphere by some 60-80% by 2050 if we are to avoid the worst potential outcomes of impending climate change.
A third reality makes addressing the first two even more challenging – a growing human population, now projected to reach 9-10 billion by 2050. Much of the growth will come in the world’s developing countries, especially China and India. There is an equally urgent need to address the growth of human population. 
How much energy will the world need?

Currently the world uses about 15 terawatts (TW) – one TW = a trillion joules/sec – of power. (Power is the rate of use of energy. A joule is a small unit of energy; with one joule you can warm about 2-3 drops of water 1(C). World power use per capita is  about 2.3 kilowatts (kW) – one kW = 1000 joules/sec, although about 1.5 billion people (25%) of the world’s people have no access or very limited access to modern energy sources.
For comparison, in the US we use a total of about 3.5 TW of power; about 12.2 kW per person - that’s over 5 times the world average; for reference an average human uses energy at the rate of about 100 watts (100 joule/sec) to stay alive; so in the US our use of energy resources (85% of it fossil fuels) is equivalent to having about 120 people working for each of us full time 24-7. 
Hayes suggested that we could provide everyone with a reasonable style of living if per capita energy use were about 2.5 TW more or less uniformly distributed. If in 2050 there are 10 billion people ion the planet this means that we would need to generate 25 TW of power. Where would this come from?

Energy Possibilities

Hayes said that to decarbonize our energy system we will need to move to renewable energy sources. He is not optimistic about the possibility of “clean coal” or “carbon capture” technologies – they may play some role but probably not a huge role. Neither is he a proponent of nuclear power – this technology can not be separated from bomb- making capacities, and no country will be able to grow its own nuclear capabilities while denying the same technological possibility to others. 

He suggested (he said that he thought all of these projections were pretty optimistic)

· About 1 TW from hydroelectric (the world already produces 0.8 TW from this source)

· About 5 TW from biomass (this would require that about 25% of the earth’s cultivable land would need to be devoted to energy crops). He is not a proponent of corn- to-ethanol ventures here in the US.
· About 4 TW from wind energy

· About 2 TW from geothermal

This totals 12 TW – where do the other 13 TW come from? There is only one other source that is not limited by supply – the sun. Can we grow solar power?

A Technology Revolution
He used the analogy with the revolution in information technology (IT). He said that in 1980 IBM produced its first computers – they were “dogs” and no one thought computer technology could ever amount to anything. But government policy deliberately was structured to support developments in IT – the federal government, for example, bought all of the original computer chips that companies produced at high prices, even though there was no use for these chips; it also supported development of early versions of the internet – mainly for military purposes. Without a deliberate policy of supporting this technology in its early manifestations, IT likely could not have developed as it did. 
Instead in 25 short years we have this tremendous technology established globally.

In 1980, Hayes was working in the renewable energy. The US was the world’s leader in renewable energy technology at that time. Patents were being filed and virtually all of the renewable technologies now being resurrected were already known then. Renewable energy technologies were also actively supported by the US government (remember Carter’s “war on energy” speech). Hayes said that he was fully expecting a technology revolution to occur, but in energy technology not in information technology. But with the ascendancy of the Reagan administration, government policy shifted – all support for renewable technologies ended in favor of relying on fossil fuels. That change in energy policy in 1980 – which has not been redressed by any administration since - has led us to where we are now. The US is nowhere among the top 10 nations in renewable energy technology. Our university programs barely feature renewable energy technology in their instruction and research agendas. 
Hayes also said that in a sustainable future, the developed world would have to reduce their consumption of primary energy – for example, he thought that, if we are to stay in the 25 TW energy production regime by 2050, the US would have reduce its primary energy use for its current 12.2 kW/person to something like 3 kW/person. That will be more than a little challenging!!

Conclusion

While Hayes was by no means a person who exuded great optimism about our future, he did say that he was confident that we could make the need changes to meet the requirements of a more sustainable future. But it will take the cooperation of all and the full participation of governments – not just the US government but all of the world’s governments. He felt that in many ways the leaders of the cities in America were ahead of those who lead the states and there are many in state leadership who are far ahead of the federal government in addressing the necessity for change. So maybe we are going to go for a bottom-up style of change, which may be the best way to start. 

