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Thank You Letter 

MIT Energy Conference Community,  

On behalf of the 85 MIT students who organized the 2010 MIT Energy Conference, we would 

ƭƛƪŜ ǘƻ ǘƘŀƴƪ ƻǳǊ ǎǇƻƴǎƻǊǎΣ ǇŀƴŜƭƛǎǘǎΣ ŀƴŘ ŀǘǘŜƴŘŜŜǎ ŦƻǊ ƳŀƪƛƴƎ ǘƘƛǎ ȅŜŀǊΩǎ ŎƻƴŦŜǊŜƴŎŜ ŀ ƎǊŜŀǘ 

success. This report offers key insights from the conference for those who were unable to make 

it, and also for future reference.  

Our objective in organizing the MIT Energy Conference is to bring together influential 

technology, policy, and business leaders to create a shared vision of our energy future. The goal 

is to create an engaging environment that fosters conversations and relationships that we 

believe are critical to capture the tremendous social and economic opportunities associated 

with the changing ways that we produce and consume energy. 

We believe that the greatest strength of the MIT energy community, exemplified by this 

Conference, is the ability to work across disciplines to address the technical, economic, and 

ǇƻƭƛŎȅ ŀǎǇŜŎǘǎ ƻŦ ǘƻŘŀȅΩǎ Ƴƻǎǘ ǇǊŜǎǎƛƴƎ ŜƴŜǊƎȅ ŎƘŀƭƭŜƴƎŜǎΦ 

This year marks the 5th annual Conference.   Over the last five years, countless student 

organizer hours have gone into creating the MIT Energy Conference into one of the premier 

energy events in the country.  We hope that this report will also serve as a building block for 

future organizing teams as they continue to build on the impact and community surrounding 

the MIT Energy Conference.  

See you at the 2011 MIT Energy Conference! 

Sincerely,  

Paul Murphy 

Managing Director 

2010 MIT Energy Conference 
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Introduction to Conference Report 

This MIT Energy Conference Insight Report provides a comprehensive summary of the key 

trends, opportunities, expert opinions and innovations presented at the 2010 MIT Energy 

Conference. This report is comprised of ten executive summaries that present the key 

information from each conference session. With this report, attendees can review all of the key 

concepts discussed at the day-long conference, in a single, integrated location. 

This report can be used to draw new conclusions and gain insights into trends that are woven 

through separate sessions. Attendees who use this report will be able to enhance their 

experience of the 2010 MIT Energy Conference by: 

¶ Reading through the knowledge presented at the 2010 MIT Energy Conference in one 

sitting 

¶ Exploring knowledge presented at sessions they did not attend 

¶ Using the report as a reference guide to the 2010 MIT Energy Conference 

If you like this report and are interested in purchasing other Conference Insight Reports in the 

future, please contact Neuron Global Inc at info@neuronglobal.com. 
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Keynote Speaker 

John Rowe 

CEO, Exelon 

 

John W. Rowe is the Chairman and Chief Executive Officer of Exelon 

Corporation, a utility holding company headquartered in Chicago. Exelon has 

the largest market capitalization in electric utility industry. Its retail affiliates 

serve 5.4 million customers in Illinois and Pennsylvania, and its generation affiliate operates the 

largest fleet of nuclear power plants in the nation. 

Rowe is the senior CEO in the utility industry, having served in such positions since 1984. Rowe 

had led Exelon since its formation in 2000. Rowe previously held CEO positions at the New 

England Electric System and Central Maine Power Company, served as general counsel of 

Consolidated Rail Corporation, and was a partner in the law firm of Isham, Lincoln, and Beale. 

Rowe is the past chairman of the Nuclear Energy Institute and the Edison Electric Institute. He is 

the co-chairman of the National Commission on Energy Policy, an industry and environmental 

organization dealing with climate change. He is a member of the boards of directors of Sunoco, 

the Northern Trust Company, and UChicago Argonne LLC, the governing body of Argonne 

National Laboratory. In both 2008 and 2009, Institutional Investor names Rowe the best electric 

utilities CEO in America. 
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Keynote Speaker: John Rowe, CEO, Exelon 

 

John Rowe:  

9ȄŜƭƻƴ ƛǎΣ ōȅ ǎŜǾŜǊŀƭ ƳŜŀǎǳǊŜǎΣ ǘƘŜ ƭŀǊƎŜǎǘ ǳǘƛƭƛǘȅ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΦ ²Ŝ ŀǊŜ άǘƘŜ ƴǳŎƭŜŀǊ ŎƻƳǇŀƴȅέΣ ǎƻ ƛǘΩǎ 

easy for me to be pro-climate legislation. So I probably beat the drum a little more loudly and a little 

more often because it is in my economic interest to do so. On the other hand, I started advocating that 

we deal with this problem when I was CEO of New England Electric System, a company that was mostly 

coal.  

I did it then and I do it now in part, at least, because I believe this nation must try to solve its 

environmental and energy security challenges in the lowest-cost way possible. The dangers are not that 

we will fail to deal with these challenges of environment, climate and energy security at all, because we 

are dealing with them every day, but that we will continue to deal with them in ways that are 

haphazard, expensive and ineffective. That calls us to advocate and stand for principles that have at 

least a chance of being comprehensive, effective and efficient.  

At Exelon, we try to live this challenge both in our advocacy, which is why I am here, and in the work 

that we do. Over the past 12 years we have sold or closed most of our old coal-fired plants. We have 

invested billions in our fleet of 17 low-carbon-emission nuclear plants; indeed, we have increased the 

capacity of that fleet by more than the equivalent of another unit. We have, in our delivery companies, 

ŀƳƻƴƎ ǘƘŜ ƴŀǘƛƻƴΩǎ ōŜǘǘŜǊ ǳǘƛƭƛǘȅ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ǇǊƻƎǊŀƳǎΦ .ǳǘ ǿƘŀǘ L ŀƳ Ƴƻǎǘ ǇǊƻǳŘ ƻŦ ƛǎ ŀ ŘƻŎǳƳŜnt 

ǘƘŀǘ ȅƻǳ Ŏŀƴ ŦƛƴŘ ƻƴ ƻǳǊ ǿŜōǎƛǘŜ ŎŀƭƭŜŘ ά9ȄŜƭƻƴ нлнлΣέ ǿƘƛŎƘ ƛǎ ŀ Ǉƭŀƴ ǘƻ ǊŜŘǳŎŜΣ ƻŦŦǎŜǘΣ ƻǊ ŘƛǎǇƭŀŎŜ ƻǳǊ 

entire 15 million-metric-ton greenhouse gas emission footprint by 2020. Of course, we can only do it 

because we are a nuclear company, but it is still a very unique goal. And we can do it economically and 

we have already done one third of the task.  

CHAOS IN WASHINGTON HAS SLOWED ACTION TOWARD A NATIONAL ENERGY POLICY 

Eighteen months ago, it looked, in those halcyon days of $10 gas, when presidential candidates were 

reported to agree on climate change, that we had some of these problems solved. But as is often the 

Overview 

A veteran of the nuclear power industry and a thoughtful, articulate advocate of policies and 

programs to cope with climate change and carbon emissions, John Rowe, CEO of Exelon, takes the 

audience through the arguments and evidence for a prudent, practical, comprehensive and decisive 

policy for dealing with carbon and climatŜ ŎƘŀƴƎŜ ŀƴŘ ƳŜŜǘƛƴƎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ŜƴŜǊƎȅ ŎƘŀƭƭŜƴƎŜǎΦ 

Among the topics discussed: 

¶ Comprehensive action at the federal levelτnot likely any time soon 

¶ What is the state of existing policy and regulation? 

¶ Creating a measure for energy efficiency 

¶ Renewable energy requires putting a cost to carbon through cap and trade or a tax 
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case in Washington, reality caught up with the plan. Cap and trade legislation, which had been endorsed 

by both presidential candidates, is ƴƻǿ ŀƴ ƛƴǘŜƴǎŜƭȅ ǇŀǊǘƛǎŀƴ ƛǎǎǳŜΦ ¢ƘŜ hōŀƳŀ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ ŜŦŦƻǊǘǎ 

are somewhat deferred, if not weakened, by the level of controversy over the healthcare plan. The 

Waxman-Markey Bill passed the house last year by a margin of only seven votes and now appears dead 

in the Senate. The only hope for comprehensive energy and climate legislation is work that is being done 

by Senator Kerry of Massachusetts, Senator Graham of South Carolina, a conservative Republican, and 

Senator Lieberman of Connecticut. And then, of course, when they produce something, the first person 

ǘƘŜȅΩƭƭ ƘŀǾŜ ǘƻ ǘŀƭƪ ǘƻ ƛǎ {ŜƴŀǘƻǊ WŜŦŦ .ƛƴƎŀƳŀƴΣ ǿƘƻ Ƙŀǎ ŎƻƴǎƛǎǘŜƴǘƭȅ ōŜŜƴ ƻƴŜ ƻŦ ǘƘŜ ǿƛǎŜǎǘΣ Ƴƻǎǘ 

practical, most honest, and most thoughtful people in the Senate.  

Now, in this chaos, what do we really know? We know we need cleaner energy. We know we need 

lower-carbon energy, but we disagree about what kind of energy is best to get those things. We know 

we need energy security, but again, we disagree on how. We need an energy supply we can afford. We 

can argue about whether or not the energy industry should be responsible for job creation. But I think 

that when one puts it that way, one is already on the road to 

making a mistake, because most of the jƻōǎ ȅƻǳ ŎǊŜŀǘŜ ŦƻǊ άƧƻō 

ŎǊŜŀǘƛƻƴέ Řƻ ƴƻǘ ƭŀǎǘΦ .ǳǘ ǿŜ ƪƴƻǿ ǘƘŀǘ ƘŀǾƛƴƎ ŀƴ ŜƴŜǊƎȅ ƛƴŘǳǎǘǊȅ 

that meets our needs in an efficient way is very important to jobs 

that are durable and sustainable.  

When it comes to carbon, that most pervasive pollutant, the 

pollutant that we all emit every day, there really are only two 

ŜŦŦƛŎƛŜƴǘ ǿŀȅǎ ǘƘŀǘ L ƘŀǾŜ ƘŜŀǊŘ ƻŦ ǘƻ άƎŜǘ ŀǘ ƛǘέΦ hƴŜ ƛǎ ŀ ŎŀǇ ŀƴŘ 

trade system, the other is a carbon tax. Some of you may be, or 

may have been, Star Trek fans. Do you all remember the movie 

where the rogue satellite wanders the universe, wiping out the 

inefficient, impure carbon-ōŀǎŜŘ ƻǊƎŀƴƛǎƳǎΚ ¢ƘŀǘΩǎ ǳǎΦ {ƻΣ ŀǎ ȅƻǳ ǘŀƭƪ ŀōƻǳǘ ŘŜŀƭƛƴƎ ǿƛǘƘ ǘƘŜ ŎŀǊōƻƴ 

problem, remember that we are carbon-based organisms and our economy is a carbon-based economy. 

This requires time, it requires decisiveness, it requires comprehensiveness, and it requires patience.  

I believe there still is a consensus in the scientific community, both that the climate is changing and that 

human and industrial activity is a significant contributor to that. Now we have learned, over the last few 

ƳƻƴǘƘǎ ǘƘŀǘ ǎŎƛŜƴǘƛǎǘǎ Ŏŀƴ ōŜ Ƨǳǎǘ ŀǎ ǇƻƭƛǘƛŎŀƭ ŀǎ ŀƴȅōƻŘȅ ŜƭǎŜΦ !ƴŘ ǿŜΩǾŜ ƭŜŀǊƴŜŘ ǘƘŀǘ ŀǊǊƻƎŀƴŎŜ Ŏŀƴ 

ǿŀƭƪ ƛƴ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ Ƙŀƭƭǎ ŀǎ ƳǳŎƘ ŀǎ ǘƘŜ ǳǘƛƭƛǘȅ ƘŀƭƭǎΦ .ǳǘ ƛǘΩǎ ƴƻǘ ƻƴƭȅ ǘƘŜ LƴǘŜǊƴŀtional Panel on Climate 

Change that has said that humankind was a big part of climate. It is the National Academy of Sciences, 

and so far, I have not seen their work impugned. And, at least till today, the NAS is still quite unequivocal 

in its views.  

We ought to keep testing the science, but we should not ignore what we know today: that we ought to 

have, in this country and others, a prudent, practical, comprehensive, and decisive policy for dealing 

with carbon and climate change. The only way we can get that is by harnessing the marketτnot 

because the market is always wise, but because the market corrects its own foolishness faster than the 

The dangers are not that we will 

fail to deal with these challenges of 

environment, climate and energy 

security at all, because we are 

dealing with them every day, but 

that we will continue to deal with 

them in ways that are haphazard, 

expensive and ineffective.  

 - John Rowe 

Session Quote 
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rest of us do. We need a market that is constrained and directed by sound public policy, but we need 

the market. That means we need either cap and trade or tax and trade.  

²ƘŜƴ L ǘŀƭƪ ŀōƻǳǘ ŎŀǇ ŀƴŘ ǘǊŀŘŜΣ ƛǘΩǎ ƴƻǘ ǘƘŀǘ L ŘƻƴΩǘ ƪƴƻǿ ǘƘŀǘ ǿŜ ŎƻǳƭŘ ǇƻǘŜƴǘƛŀƭƭȅ ŀŎƘƛŜǾŜ ǘƘŜ ǎŀƳŜ 

ōŜƴŜŦƛǘ ǿƛǘƘ ǘŀȄΣ ƛǘΩǎ ǘƘŀǘ L ōŜƭƛŜǾŜ ŎŀǇ ŀƴŘ ǘǊŀŘŜ ƛǎ ǘƘŜ Ƴƻǎǘ ŀǾŀƛƭŀōƭŜ ƳŜŀƴǎ ƻŦ ŘŜŀƭƛƴƎ ǿƛǘh climate. 

What I think Kerry, Graham, and Lieberman are working on is to rely on tailpipe standards for the 

automobile and refining industries, try cap and trade for the utility industry and put off other industry 

and commercial activities for a while. Since my industry is something like 40% of carbon emissions and 

transportation is about 30% that is a cumbersome approach, but perhaps not a bad one.  

One needs not just to rely on cap and trade in the market, but to help frame that market. And in that 

conteȄǘΣ Ƴȅ ŎƻƳǇŀƴȅ Ƙŀǎ ǎǳǇǇƻǊǘŜŘ {ŜƴŀǘƻǊ WŜŦŦ .ƛƴƎŀƳŀƴΩǎ ǿƻǊƪ ƻƴ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎǘŀƴŘŀǊŘǎΣ ŘǳŜ 

in large part to the fact that the senator has been reasonable about how far he is willing to go. Because 

whether it is the liberal enthusiasm for renewable energy standards or the conservative enthusiasm for 

more nuclear and coal with carbon sequestration, we run real risks when we make carbon policy by 

mercantilism. We simply are not very good at picking clean technologies in Congress. When we pick, we 

are not very good at correcting mistakes when we make them. We need a combination of a cap and 

trade system, with a relatively firm cap on what it can cost in the early years, to protect the economy. 

This should also provide support, to a modest degree, for new nuclear, coal with carbon sequestration, 

wind, solar, and energy conservation. You need to do it both ways, but you ought to keep your bets on 

the particular technologies relatively modest.  

REGULATION IS IN PLACEτAT STATE LEVELS AND VIA EPA 

And while we are engaging in inaction on a comprehensive policy level, we are in fact doing a lot that 

deals with this. Twenty-nine states and the District of Columbia mandate that utilities buy some portion 

of their energy from renewable sources. Many states have energy efficiency requirements for utilities. 

The federal government is providing tax credits for wind and solar. It is supporting new nuclear through 

loan guarantees. We are not doing nothing, but what we are doing neither adds up to enough, nor is it 

efficient.  

Meanwhile, the Environmental Protection Agency is proposing, under a Supreme Court decision called 

Massachusetts PEPA, to regulate carbon. In addition, the EPA has clear mandates under the law to 

regulate coal ash, impose new regulations on sulfur dioxide and nitrous oxide, impose new regulations 

on mercury, and bring litigation under what is called new source performance standards. What this 

means is that coal-burning plants will have to go through a labyrinth over the next decade: ozone socks, 

knocks, mercury, water, coal ash, particulatesτit is very clear that there is going to be just an endless 

series of hammer blows on the economics of the existing coal fleet.  

hƴŜ ƻŦ 9t!Ωǎ ƎǊŜŀǘ ŦǊǳǎǘǊŀǘƛƻƴǎ ƛǎ ƛǘ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ƛƴ ƛǘǎ ƳƛƴŘΣ ǘƻ Ŧǳƭƭȅ ǎȅƴŎhronize these 

regulations. It will not surprise you that EPA would like to come up with a system that would make it 

economical for utilities to shut down the oldest, smallest, dirtiest, least efficient coal plants and to get 

some benefit from doing that in how much they have to do with the newer, cleaner, and more efficient 

plants. But the existing labyrinth of laws does not give EPA the authority to be that economically 

 



 

Neuron Global Inc - 10 - Conference Insight Report 

 
MIT ENERGY CONFERENCE Opportunities, Pathways, and Solutions  

 

rational. So, on one front, as EPA administers honestly and carefully its existing set of statutory 

requirements, it is going to create an expensive mess that will, to some extent, reduce the carbon 

ƻǳǘǇǳǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǳǘƛƭƛǘȅ ǎŜŎǘƻǊΣ ōǳǘ ǿƛƭƭ Řƻ ƛǘ ƴŜƛǘƘŜǊ ŜŦŦŜŎǘƛǾŜƭȅ ƴƻǊ ŜŦŦƛŎƛŜƴǘƭȅΦ  

CREATING A MEASURE FOR ENERGY EFFICIENCY 

The other front is doing this all by renewables. We at Exelon have spent a great deal of time trying to 

price different technologies in terms of what it costs per ton of carbon to use that technology to reduce 

carbon emissions while meeting our energy needs. This is an Exelon-specific supply chart but it would 

not be all that different for the nation as a whole. Every number in this chart can be argued about, but 

they are all pretty sound directionally.  

2
Coming EPA Regulation of the Utility Sector

EPA has the authority to regulate seven pollutants 

from carbon -intensive electricity sources, in addition 

to CO2 

 

The key driver of change is not the cost of any one technology but, rather, is the cost of natural gas. 

When we changed this in 2009 from 2008, for the first time wind became as cheap as new nuclear, and 

the reason for that was not that wind became cheaper, or that nuclear became more expensive, it was 

that the gas used to back up the wind became cheaper.  

On the far left of the chart, we assert that some quantum of energy efficiency is better than free. We 

know that to be true. We simply cannot do a real supply curve because in the end, it is not really a 

supply resource, it is a demand activity. And we know that there are lots of things that customers could 

Řƻ ǘƻ ǎŀǾŜ ƳƻƴŜȅΣ ōǳǘ ǿŜ ŘƻƴΩǘ ƪƴƻǿ Ŧǳƭƭȅ ǿƘȅ ǘƘŜȅ ŘƻƴΩǘΦ /ǳǎǘƻƳŜǊǎ ŀǊŜ ǾŜǊȅ ŎƻƳǇƭƛŎŀǘŜŘΤ ǘƘŜȅ ƘŀǾŜ 

different present value analȅǎŜǎΣ ŘƛŦŦŜǊŜƴǘ ǳǘƛƭƛǘȅ ŎǳǊǾŜǎΣ ŀƴŘ ŘƛŦŦŜǊŜƴǘ ƻōƧŜŎǘƛǾŜǎΦ {ƻΣ ƭŜǘΩǎ ǎŀȅ ǘƘŀǘ ǘƘŜǊŜ 

is some significant quantum of the problem that can be solved by efficiency, and very cheaply, we just 
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do not know how much. We, at Exelon, know that some other slugs of our problem can be solved by 

upgrading our nuclear plants. We can take those 17 and we can get the equivalent of yet another 

nuclear plant out of them for about half the price of a new nuclear plant. Those will be good 

investments.  

After that, the next thing that is cheap for us is natural gas-fired plants. Using a new, efficient natural 

gas-fired plant to replace either an old inefficient one or an inefficient coal-ōǳǊƴƛƴƎ ŎŀǇŀŎƛǘȅΣ ŀǘ ǘƻŘŀȅΩǎ 

gas prices and those we project for the future, is much cheaper than the sexier things we would rather 

do.  

Now after that, you get to wind, which is somewhere between $45 to $80 per metric tonτand that is 

after the federal subsidies. You get new nuclear, which in our numbers is something like $75 a metric 

ton. We estimate clean coal at something more than $150 a ton. And solar, which is the only place 

where the technology is changing relatively fast, is still more than 

$300 a ton with the Federal Government incentives, and over 

$700 before the incentives. It is still very expensive. That is partly 

because you have to back it up, just like you have to back up the 

wind.  

Now, as a crude rule of thumb, every $10 a ton is an incremental 

penny a kilowatt hour in electricity. And if we are talking about a 

whole fleet, as the saying goes, that runs into money. At Exelon 

think we can meet our Exelon 2020 standards while staying with 

investments that are under $20 or $30 dollars a ton, under 2¢ or 3¢ a kilowatt hour of incremental 

impact. But if we set out to do it all with new nuclear, which we would love, or if we set out to do it all 

with solar or wind, we are talking 5¢ to 10¢ incremental impact. And these are in rates in Chicago that 

ŀǊŜ мм ǊƛƎƘǘ ƴƻǿΣ ǎƻ ǿŜΩǊŜ ǘŀƭƪƛƴƎ ŀōƻǳǘ ŀ рл҈ ƛƴŎǊŜŀǎŜΦ ²Ŝ Řƻ ƴƻǘ ƪƴƻǿ Ƙƻǿ ǘƻ ŎƻƭƭŜŎǘ рл҈ ƛƴŎǊŜŀǎŜǎ-

ƛǘΩǎ ǊŜŀƭ ƳƻƴŜȅΦ  

This gets me back to the fundamental conundrum of climate policy. The public is willing to believe the 

problem is real. Two years ago, a Resources for the Future poll said nearly everybody thought the 

problem was real. Now you would get a smaller number, partly because of the recent debate over the 

IPCC, but more realistically because of the economy. People are just more worried about other things 

right now. Most people polled did not like a carbon tax because they knew it would cost them money. 

Most people polled did not like a cap and trade system because they rightly thought it would cost them 

money. Most people polled loved clean energy standards because they thought they were free. Beware 

the free lunch!  

RENEWABLE ENERGYτNOT IN MERCHANT MARKETS WITHOUT A COST FOR CARBON 

Our work says you can do some things with renewable energy standards. You can jumpstart a 

technology. In the case of nuclear, you can help recreate a technology. But you do not want to bet the 

whole economy on your picks. Exelon is in a particularly confusing situation in this regard. We believe in 

nuclear, but we operate in merchant markets. We cannot, at this time, make sense out of building a new 

Our work says you can do some 

things with renewable energy 

standards. You can jumpstart a 

technology. In the case of nuclear, 

you can help recreate a technology. 

But you do not want to bet the 

whole economy on your picks.  

 - John Rowe 

Session Quote 
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nuclear plant with $5 gas. Merchant nuclear can only work with something like $8 gas and something 

like $25 carbon in your forecast. We cannot forecast that. So you do not see us at the front of the 

nuclear industry for building new, although we can give you the equivalent of a plant at our existing 

units. We are even more appalled by the cost of coal with carbon sequestration. It would be a little 

different if we were in a rate-based jurisdiction where you can sort of afford make a longer-term bet, 

but I am well aware that rate-based only gives you a certain measure of protection if you guess wrong.  

The point I am trying to make we simply have to use the market. And that means cap and trade or a 

carbon tax. We have to do it in a way that does not threaten people over the economy too much. That 

means some kind of a price cap in the early years. It can be a cap, it can be a collar, it should probably a 

collar of something like $10ς$20 a ton. It needs a real escalator, so people know the number will be a lot 

higher in a decade. If there are free allowances, they should go back to the customer, much as I would 

like to have them for my generating company. You put all of these 

things together and I think you get an efficient package. You put 

ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ {ŜƴŀǘƻǊ .ƛƴƎŀƳŀƴΩǎ ǊŜƴŜǿŀōƭŜ ǎǘŀƴŘŀǊŘǎ ǘƻƎŜǘƘŜǊ 

with something similar for nuclear, and then you have a cap and 

trade system with a cap on how much it costs, and you get started 

on incorporating the costs of climate into the market.  

Then you put those wondrously powerful feedback systems in the 

market to work, and over 10 years you will be surprised at how 

much carbon you get, how fast. I believe that over 10 years you 

will find that more and more people can come up with a curve, like the Exelon curve, and can do a whole 

lot for $20 and $30 a ton. But if you tried doing it by picking my favorite technology, nuclear, you will 

ǎǇŜƴŘ ϷтрΦ !ƴŘ ƛŦ ȅƻǳ ǘǊȅ ŘƻƛƴƎ ƛǘ ōȅ ǇƛŎƪƛƴƎ ŀƭƭ ƻŦ ǎƻƳŜƻƴŜ ŜƭǎŜΩǎ ŦŀǾƻǊƛǘŜ ǘŜŎƘƴƻƭƻƎȅΣ ǎƻƭŀǊΣ ȅƻǳ ǿƛƭƭ 

spend several hundred dollars.  

And it does make a difference. We have all been reminded in the last year and a half that the economy 

makes a very big difference. But the economy is not a reason for passivity, it is a very powerful reason 

for rationality.  

Audience Q&A: 

Q1: Your figure of $8 gas and $25 carbon to make nuclear payτwhat does that assume in terms of the cost 

of a plant? 

A: Four thousand dollars a kilowatt. 

Q2: So, is that an old-style plant, a custom-build, everything from the ground up, 10 years of permitting, a 

slow NRC? Or is that a standardized 250-megawatt plant that has a streamlined regulatory process and can 

be replicated several times? 

A: Admiral Rickover said that there are two kinds of reactors: real ones that cost a lot and paper ones 

that are free. The one you described is still a paper reactor. I will believe it when I see it. What I 

We have all been reminded in the 

last year and a half that the 

economy makes a very big 

difference. But the economy is not 

a reason for passivity, it is a very 

powerful reason for rationality. 

 - John Rowe 

Session Quote 
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described was a so-called new style plant, but still a 1,500 Mwe light-water reactor with a lot of safety 

trains. We looked first at the GE technology, which is more passive. We think that has the potential to 

be a breakthrough, but it was not yet fully licensable. What I am talking about is the Toshiba or Hitachi 

or Westinghouse, either BWR or PWR, on a large scale. While there are a fair number of uncertainties in 

that number, just remember, $4,000 a kilowatt sounds simple. That is $6 billion for two of them to make 

an efficient two-reactor site. The big problem I see with the 250s is, first, they are not built yet; second, 

you are going to have to build 10 of them at a time to be economic; and, third, they still have all the 

waste disposal issues that the present generation does. But if the issue is whether I am for 

standardization, yes, I am.  

Q3: Unlike many industries, we really depend on the buy-in from the American people to site new projects, to 

activate their representatives, to be energy efficient, etc. How do you activate your customers and the 

American people, in general, to help us out as an industry? 

A: The only way I know for sure to activate my customers is to raise their rates. While it is infallible at 

activating them, it does not always get consequences that I like. You need to start with the proposition 

that customers are, more or less, as smart as you are, that they have real needs, real desires, real 

interests. There are three ways to get customers to cope. You have to use all three, but respectfully.  

1. One is, in fact, price increases. Customers respond to perceptions about price. They do not 

respond so much to what the price is now or the delta next week, but to their own sense of the 

direction of prices. That is equally true for the MBA with the present value analysis as is for the 

homemaker.  

2. Customers respond to mandates, pure and simple. When you are dealing with efficiency, often 

the best way to get it is to require it.  

3. Incentivize it.  

Meanwhile, you work on that ever so soft thing of building culture. The problem with building culture is 

that everybody wants a greener, more secure energy supply, but they have very limited ideas of what is 

involved in getting to that. There is something in human nature that gives us this infinite belief that the 

ŦǊŜŜ ƭǳƴŎƘ ƛǎ ǊƛƎƘǘ ŀǊƻǳƴŘ ǘƘŜ ŎƻǊƴŜǊΦ Lƴ ŜƴŜǊƎȅΣ ƛǘ ƛǎƴΩǘΦ ¢ƘŜǎŜ ƛǎǎǳŜǎ ŀǊŜ ǎƛƳǇƭŜ ŎƻƳǇŀǊŜŘ ǘƻ ƘŜŀlthcare 

and urban education. Those issues are hard. Energy we could do if we just make a few basic trade-offs.  

Q4: What kind of federal regulations does the nuclear industry need to prevent another Shoreham or another 

Zebra? 

A: You have to have a very strong consensus to build nuclear. You cannot build nuclear 51 to 49. You 

cannot even do it 60-40. You have to have 80% of the people thinking this is really a sound technology 

that we need for real reasons that relate to our energy security and our climate and our environment. 

And when people believe that in large enough numbers, you can work your way through without having 

Shoreham-like problems. Right now, we have a much stronger pro-nuclear consensus than we used to. 

But whether it is strong enough to suppƻǊǘ ŀ ƴǳŎƭŜŀǊ Ǉƭŀƴǘ ƻƴ [ƻƴƎ LǎƭŀƴŘΣ ƻǊ ŀƴȅǿƘŜǊŜ ƴŜŀǊ /ƘƛŎŀƎƻΧ 

Siting industrial things is hard in our society and no federal regulation will make that issue go away.  
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Q5: Could you briefly comment on how Exelon and other groups that are involved in the production of 

nuclear plants can bring innovation to the marketplace, including perhaps working with some of the startups 

that have been appearing in the marketplace to do next-generation nuclear? 

A: A utility is always somewhat slow and obstinate to deal with. We have to keep a lot of moving parts 

together. We have to do things that work, and entrepreneurship and innovation tend to be about large 

baskets of things, of which many do not work, but the one that does makes somebody rich and famous. 

And it is different ways of thinking, the conservator versus the innovator. Both have their role. So we 

cooperate slowly.  

When you get to nuclear, do you want innovation or standardization? They do not naturally come 

together. They are awkward bedfellows. So you work with people to encourage innovation and yet, you 

also want to make what you just committed to, work. For example if we commit ourselves to a two-unit, 

$12 billion nuclear plant, we want the nuclear industry to standardize around something akin to that 

technology. We are in no hurry to have something else innovated next year, or we will be back where 

we were in the 1970s. It is a tough trade-off.  

That is one of the limitations of nuclear. It is big and chunky. One of the advantages of some other kinds 

of technology is that you can move it in smaller clumps and have self-correcting measures more quickly. 

I firmly believe that a cleaner 2050 requires a whole lot of new nuclear plants, but it also requires some 

other things where innovation moves more swiftly. 
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Keynote Speaker 

Nobuo Tanaka 

Executive Director, International Energy Agency 

 

Nobuo Tanaka took over as the Executive Director of the IEA on September 

1st 2007. Prior to that, he had been Director of Science, Technology, and 

Industry at the Paris-based Organisation for Economic Co-operation and 

Development (OECD). 

Mr. Tanaka began his career in 1973 in the Ministry of Economy, Trade, and Industry (METI) in 

Todyo. Mr. Tanaka first joined the OECD in 1989 as Deputy Director of the Directorate for 

Science, Technology, and Industry, and was promoted to Director in 1992. In 1995, he returned 

to METI and served in several positions including Director-General, Multilateral Trade System 

Department, Trade Policy Bureau. In this role he led many trade negotiations for the World 

Trade Organization (WTO). 

Mr. Tanaka was responsible for Japan's involvement with the IEA and the G7 Energy Ministers' 

Meeting during the second oil crisis. In the late 1980s, he participated in establishing the 

comprehensive energy policy of Japan and oversaw the implementation of Japan's international 

nuclear energy policy. In 1997 Mr. Tanaka worked on the COP3 negotiations in Kyoto. He was 

Minister for Industry, Trade and Energy at the Embassy of Japan, Washington DC from 1998 - 

2000. 

Mr. Tanaka has a degree in Economics at the University of Tokyo and has an MBA from Case 

Western Reserve University, Cleveland, Ohio. 
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Keynote Speaker: Nobuo Tanaka, Executive Director, IEA 

 

Ernest Moniz, Cecil & Ida Green professor of Physics and Engineering Systems at MIT: 

Introduction 

The International Energy Agency (IEA), an autonomous intergovernmental organization, operates in a 

ŘƛŦŦŜǊŜƴǘ ǿƻǊƭŘ ŦǊƻƳ ǿƘŜƴ ƛǘ ǿŀǎ ŎǊŜŀǘŜŘ ŘǳǊƛƴƎ ǘƘŜ ƻƛƭ ǎƘƻŎƪǎ ƻŦ мфтпΦ ¢ƻŘŀȅΩǎ ƻƛƭ ƳŀǊƪŜǘǎ ŀǊŜ ǾŜǊȅ 

different from those days. The energy environmental challenges are more numerous, and more difficult, 

especially the somewhat conflicting challenges of providing energy services to billions of people from 

the emerging and developing countries and simultaneously minimizing climate change risks. Piled on top 

of this, of course, are the ongoing energy security concerns that drove the establishment of the agency.  

The IEA is now a policy advisor to the OECD [Organization for Economic Co-operation and Development] 

countries and interlocutor with Russia, China, India, and others, focusing on economic development and 

environmental protection, in addition to energy security. It has a very special focus on climate change 

implications and solutions and is promoting alternative energy, rational energy policies, and 

multinational energy technology cooperation. Nobuo is just the right person at the right time in the right 

place for this complicated mandate. He will speak on uncertainty and opportunity in the changing 

energy landscape. 

ENERGY SECURITY TODAY MEANS MEETING DEMAND AS WELL AS SUPPLY CHALLENGES 

Nobuo Tanaka: 

The IEA was created 35 years ago as a result of the first oil shock, to ensure energy security. Most of our 

members are OECD membersτ28 of the 30 of whom are developed countriesτŀƴŘ L9!Ωǎ ǊƻƭŜ ƛǎ ǳǎƛƴƎ 

strategic ǎǘƻŎƪǇƛƭŜǎ ƻŦ ƻƛƭΦ hǳǊ ƳŜƳōŜǊǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ƘŀǾŜ фл ŘŀȅǎΩ ƴŜǘ ƛƳǇƻǊǘǎ ƻŦ ƻƛƭ ǘƻ ōŜ ŀōƭŜ ǘƻ ǳǎŜ 

it collectively in case of emergency. We have had to do this twice: first in the Gulf War in 1991 and 

second, when Hurricanes Katrina and Rita hit the Gulf of Mexico in 2005.  

Overview 

The International Energy Agency probably has the broadest view of all on energy development and 

energy challenges as it interfaces with energy producers and consumers, and both developed and 

developing countries on problems of energy security and sustainability. In his keynote speech, Nobuo 

¢ŀƴŀƪŀΣ ǘƘŜ L9!Ωǎ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊΣ ǎŜǘǎ ƻǳǘ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ǾƛŜǿ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ŀƴŘ ŎƭƛƳŀǘŜ 

change crisis and the steps it is advocating to produce more favorable outcomes by 2050. Among the 

topics discussed: 

¶ 9ƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ǘƻŘŀȅΥ ƴƻǘ Ƨǳǎǘ ǘƘŜ мфтлǎΩ ǎǳǇǇƭȅ ŎƘŀƭƭŜƴƎŜǎ 

¶ 9ǾŜƴ ǿƛǘƘ ǎŜŎǳǊŜ ǎǳǇǇƭƛŜǎΣ ǘƘŜ ŜƴŜǊƎȅ άǊŜŦŜǊŜƴŎŜ ǎŎŜƴŀǊƛƻέ ƛǎ ǳƴǎǳǎǘŀƛƴŀōƭŜ 

¶ Achieving the 450 Scenario will ensure sustainability, reduce CO2 emissions 

¶ Technology, the key to a sustainable future 
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Now we are moving much more into the demand side rather than the supply side. By that I mean energy 

efficiency. We have clean new vehicles everywhere, more efficient electric light bulbs and appliances in 

houses, zero carbon housing is starting. Demand changes are everywhere. The main purpose of our 

work is enhancing energy security by not using fossil fuel. It is very difficultτimpossibleτto achieve 

total energy independence, but we can minimize the risk of depending too much on other countries by 

reducing fuel use, by increasing efficiency, and by investing in renewable energies and nuclear power.  

Market stability, particularly with regard to oil, has received renewed attention in the past two years. 

Clearly, high price volatility is detrimental to both consumers and producers, who all share the concern 

for smoothly functioning energy markets. So with the global economy and financial crisis having affected 

both demand and supply, what is the midterm outlook, and when and how will demand grow?  

²ƘŜƴ ǿŜ ƭƻƻƪ ŀǘ ǘƘŜ ǿƻǊƭŘΩǎ ƻƛƭ ǎǳǇǇƭȅ ŎŀǇŀŎƛǘȅΣ ŜȄǇŀƴŘƛƴƎ ǘƘŜ ǎǳǇǇƭȅ ōŀǎŜ ƛǎ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ 

difficult and costly and involves longer lead time. With the decline in mature oil fuels costing global 

capacity more than 3 million barrels per day each year, and above-ground constraints limiting how much 

new production can be brought onstream, global oil supply additions may struggle to exceed 1 million 

barrels per day each year over the next five years. The shape of oil market fundamentals will clearly 

depend on expected levels of economic growth through mid-decade, under an assumption of global 

economic growth reverting to the historical trend of about 4% annually. Average annual demand growth 

of oil could come close to 1.2 million barrels per day, suggesting a narrowing margin of OPEC spare 

capacity, tightening markets, and a potential for renewed price volatility.  

Alternatively, if economic growth follows a lower annual trend at 3% instead of 4%ς5%, global demand 

growth could be below 500,000 barrels per day. That suggests a healthier margin of spare capacity and 

enhanced ability of the market to absorb supply side shocks, and thus a tendency for less volatile prices. 

Of course we could also see a preferred combination of higher economic growth, and higher spare 

capacity, but only if oil use efficiency improvements were to average closer to 3% annually than the 

2.4% assumed here. Unfortunately, increasing efficiency slightly or reducing oil intensity is very tough 

for governments. Consumers and governments need to think and act on these efficiency trends even for 

the short and medium term, starting now.  

During a recent price formation workshop we 

hosted in Tokyo highlighted the multifaceted 

nature of oil markets and price formation. A 

complex interrelationship of current and 

expected future physical fundamentals, 

geopolitical risks and macro- and micro-financial 

drivers influences oil prices. Clearly, speculative 

activity plays some role, but the extent of its 

impact remains unclear.  
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So, how do we make markets function better? Increasing oversight and transparency in financial 

markets will certainly help reduce uncertainty about the causes of price changes, but on its own, it will 

not be enough, nor can we ever completely eliminate price volatility. Price signals are after all vital to 

help bring oil supply and demand back into balance. We need better data on reserves, production, 

inventory, and demand, particularly from the 50% of the market covered by emerging economies. In the 

IEA, the partners will continue efforts in this regard.  

CƛƴŀƭƭȅΣ ǇƻƭƛŎȅ ƳŀƪŜǊǎ ƴŜŜŘ ǘƻ άǎǘŜǇ ǳǇ ǘƻ ǘƘŜ ǇƭŀǘŜΦέ ¦ƴŎŜǊǘŀƛƴǘȅ ŀōƻǳǘ ǘƘŜ ŦǳǘǳǊŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƻƛƭ 

market can be lessened with clearer internationally agreed upon policies that ensure plentiful supplies 

of economic, sustainable, secure energy. Opening access to energy reserves and encouraging 

investment would help remove concerns about future supply. A commitment to gradually move toward 

market pricing, and to set clear environmental and efficiency goals, would help producers plan for the 

future.  

Energy security and sustainability are another two central challenges that we face in both the near and 

longer term. While global energy use fell in 2009 for the first time since 1981, we cannot afford to be 

complacent. Once economic recovery is under way, 

energy use will quickly resume its long-term upward 

ǘǊŜƴŘ ǳƴŘŜǊ ǘƘŜ ά.ǳǎƛƴŜǎǎ-as-¦ǎǳŀƭέ ǎŎŜƴŀǊƛƻ ƻŦ ǘƘŜ 

L9!Ωǎ Dƭƻōŀƭ 9ƴŜǊƎȅ hǳǘƭƻƻƪ ƻŦ нллфΦ  

Demand increases by 40% between now and 2030, 

reaching 16.8 billion tons of oil equivalents in 2030. 

OECD countries account for 93% of the increase in 

demand to 2030 as their share of global primary energy 

demand rises from 52% to 63 %. 

EVEN WITH SECURE SUPPLIES, THE ENERGY SITUATION IS UNSUSTAINABLE 

This creates several key challenges. Not only must we address the unsustainable nature of that 

trajectory, we must also enhance and widen our efforts to ensure our energy security. As this graph 

shows, over the next two decades, China, India, and the 

ASEAN [Association of Southeast Asian Nations] region 

are likely to see the largest increase in their gas and oil 

import burden 

The number on the top of the bar chart shows clearly 

that for these countries, the difference between gross 

domestic product (GDP) growth and fuel imports will be 

3%, 6%, 4%. In 1974, during the second, most severe oil 

shock, the number was 3.2%; in 2008, when oil prices 

went up to $147, the number was 2.3%. So 3%, 6% 

means a creeping energy crisis for these countries.  
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This increased dependence does not mean that other countries, like the OECD, are somehow less 

vulnerable to the effects of surprise disruption. The fact that we rely on a single global oil market means 

that a problem in Asia or other consuming regions may have knock-on effects elsewhere. This has clear 

implications for the ways we try to reduce supply risks. The IEA and non-member countries have to work 

together if they are to safeguard their energy security. This is something that your own Secretary of 

State Clinton has recognized.  

Indeed our very notion of energy security is widening, not only geographically but also in terms of 

energy sources. The gas supply disruption of the last few years underlined the growing importance of 

gas security, particularly for European markets. There are also issues in electricity markets, as the parts 

of the U.S. will appreciate. The implications of increasing the share of renewable energy resources while 

continuing to ensure a reliable and stable electricity market. This again, points to the need for enhanced 

cooperation across countries and regions, and even the US states.  

The IEA is responding to this challenge by widening its efforts in energy security. We are extending our 

work on electricity and gas security, and we are developing effective energy security indicators. Our 

ministers asked us to move to a comprehensive energy security plan covering all of these areas.  

The business-as-usual path is unsustainable. IEA analysis shows that total energy-related CO2 emissions 

increased 138% between 1990 and 2007; they will continue to grow about 40% toward 2030. That is 40 

gigatons of CO2 emissions. The major contributor to these CO2 emissions is non-OECD countries burning 

coal. Coal in China is a typical case. How we reduce CO2 emissions from coal in China is a most 

important challenge.  

 

We must turn this challenge into an opportunity by taking advantage of the fact that due to the 

economic crisis, global emissions are now projected to be 35 gigatons lower by 2030 than previously. 
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We can use this window of opportunity of slowdown of CO2 emissions, achieving certain agreement in 

the Climate Change Conference (COP15) framework  

THE 450 SCENARIO, IE!Ω{ t[!b Chw w95¦/LbG CO2 EMISSIONS 

L!9Ωǎ ²ƻǊƭŘ 9ƴŜǊƎȅ hǳǘƭƻƻƪ нллф ŎƭŜŀǊƭȅ ǎƘƻǿǎ Ƙƻǿ ǘƻ ǊŜŘǳŎŜ /hн ŜƳƛǎǎƛƻƴǎΣ ǿƘŀǘ ƪƛƴŘ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ƛǎ 

needed, and where this technology should be implemented to achieve a trajectory of the 450 ppm 

stabilization, meaning a 2° Centigrade increase in the atmospheric temperature to the end of the 

century or a 50% reductions in CO2 emissions toward 2050. Two thirds of this reduction must happen in 

non-OECD countries like China and India.  

Of course, who pays for that is another story. We have to mobilize all possible technologies. Energy 

efficiency is most important: a 60% CO2 reduction from the business-as-usual line could come from 

energy efficiency. It is the most cost-effective way to enhance climate change mitigation as well as 

energy security. We also have to use renewable energy (23%), nuclear power (10%), and carbon capture 

and storage (10%). 

The World Energy Outlook predicts that if the 450 Scenario happens, demand for fossil fuel peaks in 

2020. In fact, demand should peak before supply does. So climate mitigation provides us opportunity to 

enhance energy security dramatically to consuming countries. Nonetheless, fossil fuel dependence is still 

68% of primary energy demand. We still will be in a fossil fuel world.  

The 450 Scenario posits revolutionary changes in energy supply by 2030. The use of coal should change, 

even if we have to close down existing plants. Gas is a very important bridge source to the lower-carbon 

society, and the US nonconventional gas discoveries dramatically change the global gas supply scene.  

 

Nuclear, hydro, wind, and biomass should expand dramatically. To give you an idea of the magnitude of 

infrastructure investment necessary to make this happen, every year from now to 2030, we have to 

build  
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¶ 18 nuclear power reactors; 

¶ 17,000 wind turbines; 

¶ two Three Gorges dam sites, huge hydropower dams; and 

¶ 94 solar concentration power plants. 

Can we do that? This is the reality check - without these investments, we cannot achieve the 450 

Scenario, it becomes simply Scientific Fiction.  

What about the price of oil if the 450 Scenario is achieved? In the reference Scenario, the oil price 

moves up to $200 per barrel; if 450 happens, the price would be much lower, $150, because demand is 

lower. But to make 450 possible, we have to set a carbon price, either by cap and trade or a carbon tax. 

In 2030 the price of carbon in our model is $110 per ton of CO2, 

about $45 per barrel if converted to the oil price. So on top of 

$150, we have to levy a price of $50 so the consumer price of the 

oil is the same. In the 450 scenario consumers would certainly 

bear the very high oil prices, but who takes the rent of the 

difference in the producer and consumer price? The choice for 

the consumer countries is obvious: by taking this rent and 

investing it in renewable energy, efficiency, nuclear - that is 

where we can create jobs. This strategic choice is there and 

climate change provides us the opportunity.  

Achieving the 450 Scenario will require us to invest about $10 

trillion between now and 2030 as an additional cost, but fuel savings toward 2030 would be about $8.6 

trillion. Over a longer period, about $16 trillion can be saved by this investment. How to finance these 

savings into investment is the thing, and we seriously wish that Copenhagen could have sent a message 

to the private investors to do this.  

NEW TECHNOLOGIES AND THE INVESTMENTS AND FRAMEWORK TO MAKE THEM HAPPEN 

How can we get to a brighter future? Technology is the key issue, so IEA is identifying low-carbon 

technologies and developing roadmaps for CCS, electrical vehicles (EVs), wind, solar photovoltaic (PV), 

nuclear, smart grid, bio fuels, everything. What are the necessary investments, the necessary 

international collaborations, and the necessary national framework to make this technological change 

happen?  

In one sample road maps, we expect that the conventional vehicle will disappear totally by 2050, 

replaced by either hybrid, electric or fuel cell vehicles. Unless this happens, we cannot achieve the 450 

Scenario. In CCS, the US is leading, but the necessary investment in projects to make CCS successful is 

100 projects in 2020, 800 projects in 2030 and 3,400 projects by 2050. And 65% of the CCS must happen 

in developing countries. The roadmap for solar PV shows that with lots of government incentives it will 

have about 11% of power generation toward 2050. New technologies, new investments or a new R&D 

With the decline in mature oil fuels 

costing global capacity more than 3 

million barrels per day each year, 

and above-ground constraints 

limiting how much new production 

can be brought onstream, global oil 

supply additions may struggle to 

exceed 1 million barrels per day 

each year over the next five years.  

- Nobuo Tanaka 

Session Quote 
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effort is necessary, but we expect that some very sunny country with higher electricity prices may 

achieve grid parity for consumers even in 2020. This technology is very promising and important.  

In conclusion, we may in fact be witnessing the beginning of the transition to our energy revolution. 

High oil prices and the global financial crisis may have changed the demand structure for energy and we 

may indeed see an oil-less recovery in the OECD countries, but we still have formidable challenges 

before us: tackling climate change and enhancing energy security 

require a massive decarbonization of the energy system. We need 

to break the historic link between CO2 emissions and economic 

output.  

The US is set to change and China is too, is placing greater 

emphasis on energy efficiency and EVs, for example, among other 

low-carbon growth measures. Domestic programs in these two 

countries alone have huge potential. These efforts also require 

truly global cooperation. We, at the IEA, acutely recognize this 

ŎƘŀƭƭŜƴƎŜΦ hǳǊ ƳŜƳōŜǊ ǎǘŀǘŜǎ ƴƻǿ ǊŜǇǊŜǎŜƴǘ ŀ ŘŜŎǊŜŀǎƛƴƎ ǎƘŀǊŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŜƴŜǊƎȅ ŘŜƳŀƴŘΣ 

production, and CO2 emissions. Thus, the IEA and its members must create even stronger ties with key 

non-member countries such as China and India.  

²Ŝ ƴŜŜŘ aL¢Ωǎ ŜȄǇŜǊǘƛǎŜ ƛƴ ƛƴƴƻǾŀǘƛƻƴ ǘƻ ƳŜŜǘ ǘƘŜ Ǝƭƻōŀƭ ŜƴŜǊƎȅ ŎƘŀƭƭŜƴƎŜǎ ǿŜ ƴƻǿ ŦŀŎŜΦ 9ŀŎƘ ȅŜŀǊ ƻŦ 

delay or inaction adds $500 billion to mitigation costs, not to mention the impact on energy security and 

the climate. So ƭŜǘΩǎ ǘŀŎƪƭŜ ǘƘŜ ŎƘŀƭƭŜƴƎŜ ƴƻǿ ǘƻ ŜƴǎǳǊŜ ŀ ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ ǎŜŎǳǊŜ ŜƴŜǊƎȅ ŦǳǘǳǊŜΦ [ŜǘΩǎ 

make that revolutionary future a reality together.  

Audience Q&A: 

Q1: In CCS, there is a huge gap between the optimistic estimates and the enormous challenges. What are the 

IEA and OECD doing to bridge the gap between the estimates and the CCS reality?  

A: CCS is probably the most difficult technology we have introduced because simply, it is not 

commercially viable; it adds to costs and is inefficient. Without a carbon priceτwe assume $50 a ton in 

2020 and $110 by 2030τit does not happen.  

Even with that, how we can convince China to introduce this technology when they have plenty of coal 

ŀƭƳƻǎǘ ŦƻǊ ŦǊŜŜΚ ¢ƘŜǊŜ ƛǎ !ǳǎǘǊŀƭƛŀΩǎ Dƭƻōŀƭ //{ LƴǎǘƛǘǳǘŜ ƛƴƛǘƛŀǘƛǾŜΣ ǘƘŜ ¦{ /ŀǊōƻƴ Sequestration 

Leadership Forum initiative and many international collaborations to discuss this. CCS has still not been 

ŀǇǇǊƻǾŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŀǘ DǊŜŜƴ 5ŜǾŜƭƻǇƳŜƴǘ aŜŎƘŀƴƛǎƳΣ ǘƘŜ ƭƛǘƳǳǎ ǘŜǎǘ ƻŦ ƴŜƎƻǘƛŀǘƻǊǎΩ ǎŜǊƛƻǳǎƴŜǎǎ ƛƴ 

climate change. If this is not given certain role, the 450 Scenarios is Scientific Fiction. 

Q2: Japan has the most energy-efficient industrial economy in the world, but on the US East Coast 

particularly, there is very little understanding of what Japan has done to improve energy efficiency. What can 

the Japanese government and corporations do to better promote the competencies and know-how around 

A 60% CO2 reduction from the 

business-as-usual line could come 

from energy efficiency. It is the 

most cost-effective way to enhance 

climate change mitigation as well 

as energy security.  

 - Nobuo Tanaka 
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creating high-efficient materials, energy-efficiency transportation systems, and business processes that 

sustain Japanese industrial machinery?  

A: Japan has been very successful in developing a very energy-efficient economic model. This lesson is 

important for those countries facing the oil shock or energy crisis now: China, India, and other countries 

that need to change to a more efficient domestic systemτ

otherwise 450 Scenario is impossible. Japan's contribution to the 

climate change negotiation is not reducing its CO2 by itself 

because it is so small, but to provide certain actions in energy 

efficiency and other areas that should happen in other countries 

and providing a financial or technological framework, including 

best practices, to make it happen. 

Q3: You presented a very optimistic curve for curbing emissions 

through technological revolution. What kind of political action is 

required to achieve this? What time framework? What would be the 

reduction targets for developed and developing countries?  

A: The mechanism that we proposed to the COP15 meeting is the 450 Scenario. How can different 

countries contribute to CO2 reduction? We categorized three groups of countries. OECD plus; ADA 

[Association of Developing Agencies] economies like China, Brazil, Russia, Mexico, South Africa, and the 

Middle East; and other countries, which include India because its per capita gross national product will 

still be very low in 2030. IEA proposals for the three categories of countries include: 

¶ Domestic voluntary policies and measures; already many countries have committed to do that. 

In China, domestic measures add up to 1 gigaton of the needed reduction by 2020, which is 

about one quarter of the necessary amount. 

¶ Assumed agreements or crediting in industrial sectors like cement, steel and iron, or 

transportation fuel efficiency standards, moving toward the most efficient models or targeting 

toward 2030. If that happens, another gigaton of the reduction is achieved.  

¶ Assumed cap and trade. We need another 1.8 gigatƻƴǎΩ ǊŜŘǳŎǘƛƻƴ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ прл {ŎŜƴŀǊƛƻ ƛƴ 

2020, so we assume cap and trade happens soon in the OECD countries, giving us a price of $50 

per ton of CO2. After 2020, China, Mexico, Russia, Brazil, South Africa and the Middle East 

countries will join cap and trade, so after the peak of CO2 emissions in 2020, a dramatic 

reduction will happen.  

This was the big issue in Copenhagen: China is very reluctant to agree on the peaking of CO2 emissions 

in the foreseeable future because it is clearly linked to economic growth. In our assumptions for the 450 

{ŎŜƴŀǊƛƻΣ ǘƘŜ Ƴƻǎǘ ŘƛŦŦƛŎǳƭǘ ǳƴŎŜǊǘŀƛƴǘȅ ƛǎ ǿƘŜƴ /ƘƛƴŀΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǿƛƭƭ ǎƭƻǿ ŘƻǿƴΣ Ƨǳǎǘ ŀǎ WŀǇŀƴΩǎ 

ŀƴŘ YƻǊŜŀΩǎ ŘƛŘΦ 5ǳŜ ǘƻ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΣ ƻǊ ǇƻƭƭǳǘƛƻƴΣ ƻǊ ƭŀōƻǊ ǎƘƻǊǘŀƎŜǎΣ ƻǊ ǘǊŀŘŜ ŦǊƛŎǘƛƻƴΣ /Ƙƛƴŀ ǿƛƭƭ 

face a serious slowdown, whether it agrees to CO2 reduction or not. Their commitment to programs or 

actions for CO2 reduction has huge potential, so China should agree to them, then the Chinese 

contribution could be enormous, and that is the way forward, beyond the COP15. 

It is very difficultτimpossibleτto 

achieve total energy independence, 

but we can minimize the risk of 

depending too much on other 

countries by reducing fuel use, by 

increasing efficiency, and by 

investing in renewable energies 

and nuclear power.  

 - Nobuo Tanaka 
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Keynote Speaker 

The Honorable Jeff Bingaman 

United States Senator, New Mexico 

 

Jeff Bingaman grew up in Silver City in a family with deep New Mexico small 

town roots. His father was a science professor at Western New Mexico 

University, and his mother taught in the public schools. He graduated from 

high school in Silver City. After graduating from Harvard University, he earned a law degree at 

Stanford. There he met fellow law student Anne Kovacovich. After graduation, they married 

and returned to New Mexico, where they both practiced law, and their son, John, was born. 

Jeff was elected New Mexico Attorney General in 1978. In 1982, he won election to the United 

States Senate, and in 2006, was re-elected to serve a fifth term. 

Senator Bingaman is a Chairman of the Energy and Natural Resources Committee, which has 

jurisdiction over national energy policy and the public lands of the nation. He is also a member 

of the Finance Committee, with jurisdiction over Medicare, Medicaid, Social Security, tax policy, 

trade policy, and other key domestic issues. He is the Chairman of the Finance Committee's on 

Energy, Natural Resources, and Infrastructure. Senator Bingaman also serves on the Health, 

Education, Labor, and Pensions Committee, and is the Senior Member of the Joint Economic 

Committee, which incorporates members from both houses on congress, and studies issues 

affecting the U.S. economy. 
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Keynote Speaker: Senator Jeff Bingaman 

 

Moderator: 

²ƘŜƴ ǿŜ ŎƻƴǾŜƴŜŘ ŦƻǊ ƭŀǎǘ ȅŜŀǊΩǎ ŜƴŜǊƎȅ ŎƻƴŦŜǊŜƴŎŜΣ ǘƘŜ ǿƘƻƭŜ ŎƻǳƴǘǊȅ ǎŜŜƳŜŘ ǘƻ ōŜ ŦƻŎǳǎŜŘ ƻƴ 

energy, with the arrival of the new administration in Washington. I am sorry to say that the county has 

to some extent lost this focus, but I want to assure you that MIT has redoubled its efforts and increased 

our momentum in the intervening year. Last year, the student-led the Energy Club had some 1,250 

members; this year, there are a thousand more. Last year, MIT did not have an Energy Minor; this year 

we launched one that includes 10 specialized courses, seven of them entirely new. We have not lost our 

ŦƻŎǳǎ ƻƴ ŎƘŀƴƎƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ŜƴŜǊƎȅ ǎȅǎǘŜƳΣ ōŜŎŀǳǎŜ ǿŜ ŀǊŜ ŎƻƴǾƛƴŎŜŘ ǘƘŀǘ ǘƘƛǎ ǿƻǊƪ ǿƛƭƭ ōŜ 

indispensable to creating a sustainable society.  

If, at MIT, we have not lost our focus, that is equally true of our speaker, Senator Jeff Bingaman. He has 

ǎŜǊǾŜŘ ŀǎ bŜǿ aŜȄƛŎƻΩǎ ǎǘŀǘŜΩǎ ¦{ ǎŜƴŀǘƻǊ ǎƛƴŎŜ мфунΣ ŎƻƴǎƛǎǘŜƴǘƭȅ ǘŀƪƛƴƎ ǘƘŜ ƭƻƴƎ ǾƛŜǿΣ ǎǇŜŀƪƛƴƎ ƻǳǘ 

not only for people of his state, but tackling the broadest questions of our national interest with an open 

mind and a steady moral compass. In the Senate, he has built a reputation for calm, persistent, 

bipartisan leadership on three subjects near and dear to the MIT community:  

¶ He has advanced legislation to improve American competitiveness,  

¶ His voice has sounded long and loudly on the importance of science and math education, and  

¶ He has advanced critically important energy policy with a deep understanding of the challenges 

and opportunities of clean energy 

Climate change may be unique in the history of the world. It is a challenge to what is often called the 

άƎƭƻōŀƭ ŎƻƳƳƻƴǎΣέ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ƛǘ ƛǎ ōŜȅƻƴŘ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴ ǎǘŀǘŜΦ ¢ƘŜǊŜ ƛǎ ƴƻ ƎǳŀǊŀƴǘŜŜ ǘƘŀǘ 

the United States will lead the energy technology revolution; in fact, I have some concern that we may 

ŀƭǊŜŀŘȅ ōŜ ōŀŘƭȅ ōŜƘƛƴŘΦ {ŜƴΦ .ƛƴƎŀƳŀƴΩǎ ƭŜŀŘŜǊǎƘƛǇ ƛƴ ǘƘŜ {ŜƴŀǘŜ Ƙŀǎ ōŜŜƴ ŀƴŘ ŎƻƴǘƛƴǳŜǎ ǘƻ ōŜ ǇƛǾƻǘŀƭ 

for our ability to meet our energy security and climate challenges and to stay in the forefront of the next 

Introduction: Susan Hockfield, President of MIT 

Overview 

Senator Jeff Bingaman of New Mexico, a tireless Congressional advocate of a better focused, 

ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀǇǇǊƻŀŎƘ ǘƻ ƳŜŜǘƛƴƎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ŜƴŜǊƎȅ ŎƘŀƭƭŜƴƎŜǎΣ ǊŜǾƛŜǿǎ ǘƘŜ ǊŀǘƘŜǊ ǎƻǊǊȅ 

ǎǘŀǘŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƭŜŀƴǘŜŎƘ wϧ5Σ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ ƴŀǘƛƻƴŀƭ ǇƻƭƛŎȅΦ IŜ ŘŜǎŎǊƛōŜǎ ǘƘǊŜŜ 

suggested pillars for a national strategy to reclaim world leadership in the development and 

manufacture of clean energy technologies. Among the topics discussed: 

¶ Is the US losing the global leadership in cleantech development and deployment? 

¶ Where manufacturing goes, research and development now tend to follow 

¶ Three pillars for cleantech leadership 

¶  
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wave of the innovation economy through the development and distribution of sustainable energy 

technologies.  

Sen. Bingaman understands perhaps better than any other government leader what it takes to promote 

innovation, especially in the realm of clean energy. Just as important, he understands how to turn 

theory into policy, practice and lawτagainst the odds. On some of the most complex problems that face 

us as a nation, he is leading the country to thoughtful, creative, and far-sighted solutions. I would say 

probably everyone in this room stands ready to help move those solutions forward to legislation.  

Senator Jeff Bingaman:  

When I came to the MIT campus a couple of years ago, I spoke about the need for a comprehensive US 

strategy to overcome our energy and climate challenges. That strategy included not only putting a price 

on carbon, but also increased emphasis on energy research, development, deployment, and a plan for 

focusing on a new generation of clean technologies. Since then, the Administration and Congress have 

taken some first steps toward addressing these energy and climate challenges, through significant 

commitments to clean energy R&D and the beginning of efforts to reduce greenhouse gases. But the 

policies enacted clearly are not sufficient to position United States as the global leader in cleantech; 

some might argue that we need to do more even to be a global leader in cleantech. Ninety percent of 

today's market and corresponding production capacity for new clean energy technologies is outside the 

US; of the top 30 companies in solar, wind, and advanced battery technologies, American companies 

hold only six spots.  

What would constitute a strategy for building a clean energy technology base in the United States? 

Investment in the clean energy industries is being driven by three forces:  

1. Increased energy demand; 

2. Growing global concerns about volatile energy crises, the impacts of climate change and other 

environmental issues; and 

3. Significant recent scientific and technical innovations related to energy.   

These forces will continue to expand the clean energy marketplace and create significant business 

opportunities in the years and decades ahead. 

In 2008, global investment and renewable power generation capacity exceeded investment in fossil fuel 

generation for the first time. Between 2004 and 2008, total annual investments worldwide in cleantech 

companies and projects increased more than fourfold, from about $35 billion to $155 billion; by 2030, 

annual investments in renewable energy could reach $400ς$600 billion globally.   

Given the enormous potential market for clean energy technologies and the substantial gains to be had 

from a first mover advantage, our international technological competitors are taking the development 

and the deployment of clean energy technologies very seriously. China is moving ahead very 

aggressively with development of clean energy manufacturing and deployment, and this kind of 

aggressive effort is also occurring in Japan, in Korea, the European Union and India. 
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THE US IS NOT KEEPING PACE WITH THE GROWTH IN WORLD CLEANTECH MANUFACTURING 

VOLUME 

Chart 1 shows what has happened to world production of photovoltaic cells and the corresponding US 

market share since 1990: the US share of world manufacturing here has dropped precipitously in the last 

decade, while production in other countries has soared. The US photovoltaic industry has not kept pace 

with global growth, counting for only 5.6% of global production in 2008, down from 30% in 1999. 

Chinese production, on the other hand, has gone from nonexistent in 1999 to 32% of the global total 

today.  

Worldwide Shipments of Solar Cells (MW)

 

Chart 2 looks at planned solar capacity additions. While the US does show increased growth, that 

growth accounts for only about 15% of total capacity additions worldwide. It is outstripped again by 

China and by Europe.  
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Chart 3 looks at lithium ion battery manufacturing, with the US accounting for only 1% of global 

manufacturing volume. Most of these batteries are for consumer electronics, not for vehicles, but 

because Japan and China and South Korea are so dominant in this area, they have a natural and 

substantial advantage in manufacturing lithium ion batteries for electric vehicles and grid applications.  

Lithium-ion Battery Manufacturing Volumes in 2009

(million of cells/year) 

 

When General Motors was evaluating battery suppliers for the Chevy Volt, the fact that LG already had 

extensive manufacturing capacity and experience was a significant factor in its winning the contract over 

A123. Because Japan and South Korea had established a national policy several years ago to support 

lithium ion battery development, a technology originally developed in the US, they gained a first mover 

advantage in supplying batteries for electric vehicles. A similar story can be told for wind turbine 

industry: of the top 10 manufacturers, only one is American, while European manufacturers account for 

more than 85% of the global wind component market. All of these examples demonstrate the 

comparatively weak state of the American cleantech industrial base compared with that of Asia and 

Europe.  

We have made some progress, however. Installed US wind capacity has grown over 900% since 2000. 

Solar installations have kept up a similar pace, but the lack of US manufacturing capacity in these 

technologies demonstrates that we have not had the comprehensive approach needed to build the 

domestic cleantech industrial base. 

άhCC{IhwLbDέ hC w9{9ARCH AND DEVELOPMENT FOLLOWS ON OFFSHORING OF 

MANUFACTURING  

A deeper issue is highlighted by the widening cleantech gap. The US has traditionally enjoyed a 

significant competitive advantage in research, development, and innovation, and we have treated our 

research leadership as equally dominant in the related technologies, as evidenced by the PV, battery, 

and nuclear industries, each of which is a technology invented and developed in the United States. This 

model no longer holds. In their 1990 book, The Breakthrough Illusion, Professors Florida and Kenny 

 




