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About MIT Energy Conference 

The confluence of rising environmental and security concerns has created tremendous opportunities for 

fundamental change in the way the world produces and consumes energy. Many have set out to affect 

this change and capitalize on these opportunities. Yet there remains a vast amount of work to be done. 

In the face of a global recession and volatile oil prices, how can we not only maintain the current 

momentum, but accelerate change? 

The 2009 MIT Energy Conference brings together leaders in the fields of technology, policy, industry, 

finance, and entrepreneurship to develop solutions for the energy challenges of today and tomorrow.  

¢ƻŘŀȅΩǎ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ǘƘŜ Ƴƻǎǘ ǇǊƻƳƛǎƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŀŎŎŜƭŜǊŀǘƛƴƎ ŎƘŀƴƎŜǎ ƻƴ ǘƘŜ Ǝƭƻōŀƭ 

energy landscape. 

With panelists and attendees representing a diverse mix of backgrounds, disciplines, and experience, 

the 2009 MIT Energy Conference hosts the necessary stakeholders to develop practical, fact-based 

solutions to our global energy challenges. To this end, we invite you to play a vital role in creating a joint 

vision for the future. We, the student organizers of this conference, are very pleased to have you join us 

and are excited for the discussions, ideas, and collaborations generated today. 
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Opening Remarks 

Susan Hockfield 

President, MIT 

 

Susan Hockfeld has served as the sixteenth president of the Massachusetts 

Institute of Technology since December 2004. A strong advocate of the 

vital role that science, technology, and the research university play in the 

world, she believes that MIT can best advance its historic mission of teaching, research, and 

service by providing robust and sustained support for the ideas and energies of its faculty and 

students. 

A noted neuroscientist whose research has focused on the development of the brain, Dr. 

Hockfeld is the frst life scientist to lead MIT and holds a faculty appointment as professor of 

ƴŜǳǊƻǎŎƛŜƴŎŜ ƛƴ ǘƘŜ LƴǎǘƛǘǳǘŜΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ .Ǌŀƛƴ ŀƴŘ /ƻƎƴƛǘƛǾŜ {ŎƛŜƴŎŜǎΦ 

5ǊΦ IƻŎƪŦŜƭŘ ŜƴŎƻǳǊŀƎŜǎ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǿƻǊƪ ŀƳƻƴƎ aL¢Ωǎ ǎŎƘƻƻƭǎΣ ŘŜǇŀǊǘƳŜƴǘǎΣ ŀƴŘ 

interdisciplinary laboratories and centers to keep the Institute at the forefront of innovation. 

{ƘŜ ōŜƭƛŜǾŜǎ ǘƘŀǘ aL¢Ωǎ ǎǘǊŜƴƎǘƘǎ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǎŎƛŜƴŎŜ ǳƴƛǉǳŜƭȅ Ǉƻǎƛǘƛƻƴ ǘƘŜ LƴǎǘƛǘǳǘŜ ǘƻ 

pioneer newly evolving, interdisciplinary areas and to translate them into practice. Together 

ǿƛǘƘ aL¢Ωǎ ǘǊŀŘƛǘƛƻƴǎ ƻŦ ŜȄŎŜƭƭŜƴŎŜ ƛƴ ŀǊŎhitecture and planning, management, and the 

humanities, arts and social sciences, these strengths will allow the Institute to continue to 

ŘŜǾŜƭƻǇ ǇƻǿŜǊŦǳƭ ǎƻƭǳǘƛƻƴǎ ǘƻ ƻǳǊ ŜǊŀΩǎ ƎǊŜŀǘŜǎǘ ŎƘŀƭƭŜƴƎŜǎΦ 

Under her leadership, MIT has launched a major Institute-wide initiative in energy research. 
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Keynote Speaker 

Lars G. Josefsson 

President and CEO, Vattenfall 

 

Lars G Josefsson became President and CEO of Vattenfall in August 2000. 

Since his appointment, Vattenfall has established itself as a dynamic 

European energy group, with a strong presence in Germany, and Poland as 

well as in Sweden, Denmark, and Finland. Before joining Vattenfall, Josefsson worked for 

Ericsson in a number of executive capacities, including a four-year period in charge of 

operations in Austria. From 1997 he was President and CEO of Celsius, which he led until 2000 

when Celsius became part of the Saab Group.  

 

Josefsson graduated in 1973 with a degree in technical physics from Chalmers Institute of 

Technology. After his National Service in the Signal Corps, he began a career in 1974 as a 

systems engineer at the Defense Electronics Division of what was then LM Ericsson. After a 

number of executive posts, he was appointed President of Chemtronics in 1984, head of the 

Radar Section at Ericsson Radio Systems in 1985, and Vice President and head of the Surface 

Sensor Division in 1987. He was appointed President of Schrack Telecom AG in Vienna, Austria, 

which was later renamed Ericsson Austria. In 1997, Josefsson was recruited as President of 

Celsius AB, in which the Swedish State then held a 25 percent stake. The Celsius Group was 

acquired by the Saab Group, after which Josefsson became President of Vattenfall AB.  

 

In addition to his duties as CEO of Vattenfall, he is a member of the supervisory board of Eskom 

Holdings Ltd, South Africa, and of the World Childhood Foundation. Josefsson is President of 

the German-Swedish Chamber of Commerce and of Eurelectric. In 2006, Chancellor Angela 

Merkel named him as one of her advisors on international climate protection issues during the 

German EU presidency. As of April 2007, Josefsson is a member of the commission for 

sustainable development in the Swedish government. He is the holder of several radar 

technology patents and has been a member of the Royal Swedish Military Academy since 1988 

and the Royal Swedish Society of Naval Sciences since 1998. Lars G Josefsson is married and has 

four children. 
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Keynote Speaker 

The Honorable Jay Inslee 

United States House of Representatives 

 

Raised on the shores of Puget Sound, Jay Inslee comes from a long line of 

²ŀǎƘƛƴƎǘƻƴƛŀƴǎ ŀƴŘ ǿŀƴǘǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǎǘŀǘŜΩǎ ƴŀǘǳǊŀƭ ōŜŀǳǘȅ ŦƻǊ Ƙƛǎ 

three sons and generations to come.  

IŜΩǎ ǿƻǊƪŜŘ ŀǘ ǘƘŜ ŦŜŘŜǊŀƭ ƭŜǾŜƭ ς as representative for the 4th Congressional District from 

1992-1994 and the 1st Congressional District since 1999 ς to protect the environment of 

Washington state and address the problem of global warming. He fought to restore protections 

for roadless areas in national forests and led a successful campaign in the House to keep limits 

on oil-tanker traffic in Puget Sound. Since 2005, Jay has used his seat on the powerful House 

Energy and Commerce Committee to promote his vision for a clean energy future, the New 

Apollo Energy Act, and to advance other legislation that would reduce greenhouse-gas 

emissions. In March 2007, he was appointed to the 15-member Select Committee on Energy 

Independence and Global Warming. 

Beyond advocating sound environmental policies, Jay has used a common-sense approach in 

Congress to help expand tƘŜ ǊŜƎƛƻƴΩǎ ƘƛƎƘ-tech economy, promote privacy protections for 

American consumers and strengthen programs for seniors like Social Security and Medicare. 

Wŀȅ ŀƭǎƻ Ƙŀǎ ǎǳǇǇƻǊǘŜŘ ƛƴŎǊŜŀǎŜŘ ǎǇŜƴŘƛƴƎ ŦƻǊ ǇƻǊǘ ǎŜŎǳǊƛǘȅ ŀƴŘ ǾŜǘŜǊŀƴǎΩ ǎŜǊǾƛŎŜǎΦ IŜ ōŀŎƪŜŘ 

the war in Afghanistan to root out terrorists; but he voted against the war in Iraq and has been 

an outspoken critic of administration policies there. 

Even before his election to the U.S. Congress, Jay was a public servant. He was a state legislator 

and prosecutor in Selah, Wash. 

Wŀȅ ƘƻƭŘǎ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƛƴ ŜŎƻƴƻƳƛŎǎ ŦǊƻƳ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŀǎƘƛƴƎǘƻƴ ŀƴŘ ŜŀǊƴŜŘ Ƙƛǎ 

ƭŀǿ ŘŜƎǊŜŜ ŦǊƻƳ ²ƛƭƭŀƳŜǘǘŜ ¦ƴƛǾŜǊǎƛǘȅΦ IŜΩǎ ōŜŜƴ ƳŀǊǊƛŜŘ ǘƻ Ƙƛǎ ƘƛƎƘ-school sweetheart, Trudi, 

since 1972. The couple has three grown children ς Jack, Connor and Joe ς who all live in 

Washington state. 
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Introduction to Conference Report 

This Neuron Global Conference Insight Report provides a comprehensive summary of the key 

trends, opportunities, expert opinions and innovations presented at the 2009 MIT Energy 

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

information from each conference session. For the first time, attendees can review all of the 

key concepts discussed, in one integrated report. 

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 2009 MIT Energy Conference by: 

¶ Reading through the knowledge presented at the 2009 MIT Energy Conference in one 

sitting 

¶ Exploring knowledge presented at sessions they did not attend 

¶ Using the report as a reference guide to the 2009 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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Opening Remarks by Susan Hockfield 

If I had been addressing this group a year ago, I would have argued that we 

should aggressively pursue innovative energy answers for three central 

reasons, and you all know these quite well: 

1. To respond to the looming energy demand which, as you know, is 
expected to double by 2050 as hundreds of millions of people emerge 
from poverty and naturally seek the energy-intensive advantages of 
modern life. 
2. To improve energy security. We see this frequently, but most 
ǊŜŎŜƴǘƭȅ ƛƴ ŀ ŘǊŀƳŀǘƛŎ ŦƻǊƳ ƛƴ ƭŀǎǘ ȅŜŀǊΩǎ ǎǘǊǳƎƎƭŜ ōŜǘǿŜŜƴ DŜƻǊƎƛŀ ŀƴŘ 
Russia over a critical pipeline. 
3. To battle global climate change, which is accelerating. This 

audience will have an acute awareness that the concentration of atmospheric CO2 of 200 parts per 
million that prevailed for roughly a thousand years has, in the last centuries, soared to a level 
approaching 400 parts per million. This data alone tells us that our current high-carbon lifestyle is clearly 
untenable. 

 

A NEW ARGUMENT FOR ALTERNATIVE ENERGY 

These three reasons provide compelling impetus for us to act and to act quickly, but given the current 

economic global downturn, I have recently added a fourth reason. We need to focus on alternative 

energy because reviving the economies of the world requires a return to fundamental economic growth. 

You may well ask where that growth will come from. I am convinced that the next wave of economic 

growth will rise from the same source that powered the information and biotechnology revolutions: 

innovation. And today, by far the most powerful potential for immediate catalytic innovation is 

alternative energy. 

SOURCES OF ALTERNATIVE ENERGY INNOVATION 

Where will the alternative energy innovation come from? As with previous technology revolutions, 

ƳǳŎƘ ƻŦ ƛǘ ǿƛƭƭ ǎǇǊƛƴƎ ŦǊƻƳ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŜŀŘƛƴƎ ǊŜǎŜŀǊŎƘ ǳƴƛǾŜǊǎƛǘƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ŀƴŘ L ǿƻǳƭŘ ŀǊƎǳŜ 

perhaps especially from MIT. So today I want to talk a bit about how we expect to help accelerate an 

energy technology revolution.  

We launched MITEI, the MIT Energy Initiative, two years ago because we understood that MIT had a 

unique opportunity, and I think a unique responsibility, to make a difference on the critical question of 

our shared energy future. MITEI brings together the best talent from across our campus to tackle the set 

of energy issues, brings people together from basic science, new technologies, new designs for buildings 

and cityscapes, to public policy and economics, to new ways to configure sustainable businesses. 

Importantly, MITEI also links us to industry around the world, through sponsors and partners ranging 

from established energy suppliers to alternative energy firms. 

 

 
Susan Hockfield 

President, MIT 
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Our guiding premise is that no one yet knows the equation for a future of clean and sustainable energy. 

We do not know which technologies will prove successful or fail. That is especially true given the vexing 

challenge of scale: how to make new technologies work at the scale of 1 billion households.  

Yet given the combined pressures of energy demand, energy security, climate change and the economic 

drought, we obviously cannot wait until we know the perfect answer. We cannot let the perfect be the 

enemy of the good. We have to pursue a portfolio of options, both transitional strategies in the near 

term to improve current technologies through innovation, and to buy time for transformational 

technologies that will fundamentally alter the landscape ahead. 

POTENTIAL TRANSITIONAL OPTIONS 

[Ŝǘ ƳŜ ƎƛǾŜ ȅƻǳ ŀ ǎŜƴǎŜ ƻŦ ǿƘŀǘ L ƳŜŀƴΣ ǎǘŀǊǘƛƴƎ ǿƛǘƘ ŀ ǘǊŀƴǎƛǘƛƻƴŀƭ ƛǎǎǳŜΦ [ŜǘΩǎ ǎŀȅ ǿŜ ǿŀƴǘŜŘ ǘƻ ƳŀƪŜ 

electric cars viable on a truly grand scale. They would certainly help reduce our dependence on oil, but 

electric cars will help stabilize the climate only if we can produce the electricity for those cars without 

increasing the production of CO2. 

{ƻ ǿƘŀǘ ŀǊŜ ƻǳǊ ƻǇǘƛƻƴǎΚ [ŜǘΩǎ ƭƻƻƪ ŀǘ ŀ ŦŜǿ ǘǊŀƴǎƛǘƛƻƴŀƭ ƛŘŜŀǎΦ ²Ŝ Ŏŀƴ ǇǳǊǎǳŜ ƴǳŎƭŜŀǊ ǇƻǿŜǊΣ ŀƴŘ L 

believe we must. MIT helped give birth to the field of Nuclear Engineering and we continue to be 

nuclear pioneers, but the challenges of safety, cost, waste disposal and public resistance, particularly in 

the United States, remain daunting. 

Another option is coal. In the United States, half of our electricity comes from burning coal. We 

consume more than 1 billion tons of coal a year. China already burns twice that much and the 

unfortunate truth is that given its sheer abundance, coal will be used, so it is imperative that we find 

ways to mitigate its release of CO2.  

Today, I expect that you are going to hear some interesting observations on carbon capture and 

sequestration. You will hear some interesting observations from our keynote speaker as well. But at the 

moment, the world does not have a solution ready for implementation at scale. 

POTENTIAL TRANSFORMATIONAL CHALLENGES 

Given the scope of the energy challenge, then, we need to work on all of our transitional options and to 

get serious about designing higher efficiency in cars, buildings and transportation, too. But to achieve a 

bright, clean, low-carbon energy future, we will also need bold transformational approaches. At MIT, 

among a range of new technologies, many of our faculty and students have focused their attention on 

the transformational power of solar, simply because that is where the energy is. 

For instance, Mark Baldo has created a breakthrough solar concentrator that increases the power 

obtained from solar cells by several factors, without the need to track the sun. But even as we work on 

more efficient, cost-effective ways to convert solar energy, if we want to make electric cars practical and 

competitive, we have to improve energy storage, and of course that demands new kinds of batteries. 
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For a century, the core weakness of electric cars has been their batteries: too big, too heavy, too 

expensive, too dangerous, and they only carry you 40 or 50 miles. But thanks to groundbreaking 

research and novel materials, before too long a new generation of safe, high-powered, quick-charging 

lithium ion batteries could transform the electric car from a quaint, pricey boutique option to an 

affordable mainstream solution. And with all of us tethered to the world by our cellphones and PDAs, 

the challenge of storing electricity clearly goes well beyond our cars. 

Let me offer just a small sampling of the transformational energy storage strategies under development 

here at MIT. 

- Professor Joel Schindall is exploring carbon nanotube-based ultra capacitors.  
- Professor Angela Belcher is working with benign viruses that self-assemble into extremely light, 

flexible, battery components, while producing no toxic byproducts.  
- Professor Dan Nocera is working on new inexpensive and earth-abundant catalysts that cleave 

water into hydrogen and oxygen for use in fuel cells; and  
- Professor Yet-ming Chiang is continuing to advance his novel, metal oxide-based batteries like 

those produced by his company, A123Systems. 
 

And a great many people at MIT are making sure that innovations like these do not just look promising 

in the lab, but carry through successfully to the marketplace and the policy arena as well. And as I said 

ŜŀǊƭƛŜǊΣ ƴƻ ƻƴŜ Ŏŀƴ ōŜ ǎǳǊŜ ǿƘƛŎƘ ƻŦ ǘƻŘŀȅΩǎ ǊŜǎŜŀǊŎƘ ŜŦŦƻǊǘǎ Ƴŀȅ ȅƛŜƭŘ ǘƘŜ ǎŜŜŘǎ ƻŦ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴŀƭ 

change. But as any MIT engineer can and will tell you, real life requires making hard decisions with 

inadequate information. You make the best judgments you can, adjust your course if necessary, and do 

not let uncertainty slow you down too much. 
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Keynote Address: Lars G. Josefsson, President and CEO, Vattenfall 

 

Lars Josefsson:  

I joined Vattenfall in 2000. At that time, our company was Swedish-based and very clean, because in 

Sweden 100% of our electricity is based on hydropower and nuclear power; Vattenfall is the Swedish 

word for waterfall. When we ventured into Europe on the back of the deregulation of all Europe's 

markets, we acquired companies based on coal power. As a result of that, I personally had to analyze 

that new situation: what was climate change and what type of responsibility were we taking up?  

From that point, I became a very passionate climate activist, because it was clear to me that this 

problem is real and the world is having severe difficulties handling it. I also concluded that business was 

at that time a spectator, not invited to the discussions; it had a very reactive position. I found that thid 

was the missing link. Since that time, a lot of things have happened; this normally very conservative 

industry is now much more forthcoming. 

The meaning of making electricity clean is becoming carbon neutral. Vattenfall is today one of Europe's 

ƭŀǊƎŜǎǘ ǇƻǿŜǊ ǳǘƛƭƛǘƛŜǎΦ ¢Ƙŀǘ ŀƭǎƻ ƳŜŀƴǎ ǘƘŀǘ ǿŜ ŀǊŜ ƻƴŜ ƻŦ 9ǳǊƻǇŜΩǎ ƭŀǊƎŜǎǘ ŜƳƛǘǘŜǊǎΥ ǿŜ ŜƳƛǘ ǎƻƳŜǘƘƛƴƎ 

like 80 million tons of CO2 per year. But we have laid out a plan for becoming carbon neutral by 2050. 

And if we can do it, anyone can do it. I think that is very important. 

TOWARD CARBON NEUTRALITY: IN 41 YEARS, EVERYTHING CAN CHANGE 

Climate change is a fantastically a big problem. One way to size up the problem is by thinking about a 

future per capita equity of emissions. If science today tells us that we will be allowed an emission of 

approximately 1 ton of carbon per year per capita, what does that mean? It means that every day we 

will have a choice: have one meal or buy a T-shirt or drive a car 20 kilometers. That is a very spectacular 

statement, but it tells us that this is not a small correction. It is a total redesign of society and the way it 

is built, a totally new infrastructure. To do that requires time. And that is a big advantage: we have that 

 Overview 

Lars Josefsson, head of one of the largest power utilities in Europe, has 

committed his company to becoming carbon neutral by 2050 through: 

the use of more renewables, nuclear power and mitigating carbon 

emissions from coal. In this address, he argues that we have a 41-year 

ǿƛƴŘƻǿ ƻŦ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ άǊŜŘŜǎƛƎƴ ǎƻŎƛŜǘȅΣέ ŎǊŜŀǘƛƴƎ ŀ ƴŜǿ 

infrastructure of clean energy. If we carry on with business as usual, 

however, that opportunity will pass forever. Among the points discussed: 

¶ Toward Carbon Neutrality: In 41 Years, Everything Can Change 

¶ The Cost? Half of 1% of Global GDP 

¶ Is Electricity Today Too Cheap, Too Expensive or Correctly 

Priced? 

 

 
Lars Josefsson 

President and CEO, 

Vattenfall 
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time and the solution to the problem is managing that time. If we are going to be carbon neutral in 

2050, we have 41 years to go. In 40 years, as a power company, we can change everything, because in 

40 years we can change our total assets. It is just a question then how to do it, in which order, and to 

what. 

aȅ Ǉƭŀƴ ƛǎ ǘƻ ŦƛǊǎǘ ǎŀȅΣ ά²Ƙŀǘ Ŏŀƴ ǿŜ Řƻ ŀƴŘ ǿƘŀǘ ƛǘ ǿƻǳƭŘ ŎƻǎǘΚέ ²Ŝ ƘŀǾŜ ŘƻƴŜ ŀ ƭƻǘ ƻŦ ǿƻǊƪ ǘƻƎŜǘƘŜǊ 

with McKinsey and I am going to share with you some of that. Then I will also say a little more about 

what we are doing at our company and then a little about the 

political scene and the road to the UN negotiations in Copenhagen. 

The work that we have been doing together with McKinsey is to 

produce what we call abatement cost curves. What is being done 

is to make a forecast of world development to 2030, from both an 

economic and a technological point of view, and forecast 

emissions for many sectors, regions and the major countries in the 

ǿƻǊƭŘΦ ¸ƻǳ ƎŜǘ ŀ άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǎŎŜƴŀǊƛƻΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǘǊŜƴŘ 

we are on right now, leading to emissions of about 38 gigatons 

CO2 equivalent per year in 2030. Then we take the total inventory 

of all measures known today to abate or reduce emissions. If you accumulate all the technical measures, 

ŀǘ ǘƘŜ Ŏƻǎǘ ƻŦ ƭŜǎǎ ǘƘŀƴ ϵсл ǇŜǊ ǘƻƴ ƻŦ /hн ŜǉǳƛǾŀƭŜƴǘΣ ǘƘŜǊŜ ƛǎ ŀ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ ǊŜŘǳŎŜ ōȅ оу ƎƛƎŀǘƻƴǎΦ 

If you look at additional measures like behavioral changes and very expensive measures, you can add 

ŀōƻǳǘ ф ƳƻǊŜ ƎƛƎŀǘƻƴǎΦ !ƴŘ ƛŦ ǿŜ ǘƘŜƴ ǎŀȅ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ǎǘŀōƛƭƛȊŜ ǘƘŜ ŀǘƳƻǎǇƘŜǊƛŎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŀǘ 

about 450 parts per million (PPM), then we will have to reduce by roughly 38 gigatons by 2030. If we are 

ready to pay such a price, and I think it is not that high, it will be a solvable equation. But if we carry on 

with business as usual for another 10 years, the equation will have no solutionτit will not be possible. 

We may have a terrific breakthrough or something, but the time 

to act is now, because if we delay we will reach the point of no 

return. 

When you consider the impact of each metric, the first thing that 

strikes you is that there are so many measures with negative costs, 

which means they should be profitable. Many of the profitable 

ones are in the field of energy efficiency. But if there are so many 

ǘƘƛƴƎǎ ǘƘŀǘ ŀǊŜ ǇǊƻŦƛǘŀōƭŜΣ ǿƘȅ ŘƻƴΩǘ ǘƘŜȅ ƘŀǇǇŜƴΚ ¢ƘŜ ǎƛƳǇƭŜ 

answer is that the decision makers are asked as individuals, and 

we are not economically rational as individual human beingsτwe do not spend our evenings calculating 

the net present value of our refrigerator. Then there is a great chunk which has positive costs. These are 

things that cannot happen without a price on carbon, because the market will not deliver.  

If we look at the different sectors of the economy, we can see that the power sector has about 10 

gigatons of CO2 equivalence to compensate for. What will be the key leverage? The renewablesτsolar 

wind, biomassτhave about 40% of the power potential, nuclear half of that, and carbon capture and 

If science today tells us that we will 

be allowed an emission of 

approximately 1 ton of carbon per 

year per capita, what does that 

mean? It means that every day we 

will have a choice: have one meal 

or buy a T-shirt or drive a car 20 

kilometers. 

- Lars Josefsson 

Session Quote 

The key question, for us in industry, 

for you at MIT or for policy 

ƳŀǊƪŜǊǎΣ ƛǎΣ άLŦ ǘƘƛǎ ƛǎ ǘƘŜ ŦǳǘǳǊŜΣ 

how are we going to design our 

strategies, where are we going to 

invest in, in order to be at the right 

spot in 10 or 20 years? 

- Lars Josefsson 
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sequestration (CCS) 1.7%. If you go to the petroleum and gas sector, and to chemicals, you will also find 

CCS there. CCS is key in many parts of the economy. It is also expensive, but it is doable. It is a total 

reengineering of our society; everybody has to chip in, in all countries and all sectors of the economy in 

order to do the task. If we decide to do this, about 14 gigatons are 

projected to be saved from energy efficiency, 12 from low-carbon 

energy supply and 12 from terrestrial carbon. In addition, 5 

gigatons could be saved from technical measures with high costs, 

and 4 from behavioral changes. 

I must caution you, this modeling says this is the potential, it 

ŘƻŜǎƴΩǘ ǎŀȅ ǘƘŀǘ ƛǘ ǿƛƭƭ ƘŀǇǇŜƴΦ ¢ƘŜ ƪŜȅ ǉǳŜǎǘƛƻƴΣ ŦƻǊ ǳǎ ƛƴ 

industry, ŦƻǊ ȅƻǳ ŀǘ aL¢ ƻǊ ŦƻǊ ǇƻƭƛŎȅ ƳŀǊƪŜǊǎΣ ƛǎΣ άLŦ ǘƘƛǎ ƛǎ ǘƘŜ 

future, how are we going to design our strategies, where are we 

going to invest in, in order to be at the right spot in 10 or 20 

ȅŜŀǊǎΚέ wŜǎŜŀǊŎƘŜǊǎ Ŏŀƴ ŀǎƪΣ ά²ƘŜǊŜ ǎƘƻǳƭŘ ǿŜ Ǉǳǘ ƻǳǊ ŜŦŦƻǊǘǎ ƛƴ ƻǊŘŜr to get great leverage for the 

ŦǳǘǳǊŜΚέ tƻƭƛŎȅ ƳŀƪŜǊǎ Ŏŀƴ ǎŀȅΣ άLŦ L ǿŀƴǘ ǘƘƛǎ ǘƻ ƘŀǇǇŜƴΣ Ƙƻǿ ŀƳ L ƎƻƛƴƎ ǘƻ ŘŜǎƛƎƴ Ƴȅ ǇƻƭƛŎƛŜǎΚέ  

How can you, as a policy maker, do that? On the left-hand side of the curve, we human beings are not 

very rational, so we need help with some standards or regulation on energy efficiency. For the major 

part of the curve, you need a stable national system like cap and trade, where you introduce a price on 

emissions, thereby letting the market make profits and delivering sustainability.  

On the right-hand side of the curve, you can also see that the cost of the most expensive measures are 

dependent on technology development. If you can accelerate that, you can lower costs and bring down 

the earnings curve. We totally underestimate the need for this. For example, it is so obvious that CCS is a 

necessary component to solve the problem, yet it is extremely difficult for policy makers to support this 

development standard, despite the fact that the money required is relatively limited.  

Often you hear that industry should do it themselves, but industry, which has shareholders and bodies 

to be responsible to, cannot take such a loss in order to get some gain in 20 years. This is a perfect 

example of where I think public/private partnerships can be extremely effective; things will not happen 

by themselves in the time required if we do not get that match. An analogy is nuclear power: we would 

not have had it if you had relied on market forces to produce it.  

THE COST? HALF OF 1% OF GLOBAL GDP 

²Ƙŀǘ ŘƻŜǎ ƛǘ ŀƭƭ ŎƻǎǘΚ ¢ƘŜ нлол ǇǊƻƧŜŎǘƛƻƴ ǎŀȅǎ ǘƘŀǘ ƛǘ ǿƛƭƭ Ŏƻǎǘ ŀōƻǳǘ ϵолл ōƛƭƭƛƻƴΦ ¢ƘŜ ƎƻƻŘ ƴŜǿǎ ƛǎ ǘƘŀǘ 

in a relatively optimistic case, where we have good policies and companies are aligning their strategies 

accordinglyτthat is only about half of 1% of global GDP. There will be dynamic effects here; as we go 

along we learn more, etc. We will probably lower the cost.  

Lǎ ƘŀƭŦ ŀ ǇŜǊŎŜƴǘΣ ƻǊ ϵолл ōƛƭƭƛƻƴΣ ŀ ƭƻǘ ƻŦ ƳƻƴŜȅ ƻǊ ǊŜƭŀǘƛǾŜƭȅ ƭƛǘǘƭŜ ƳƻƴŜȅΚ hƴŜ ǎǘǊƛƪƛƴƎ ŎƻƳǇŀǊƛǎƻƴ ƛǎ 

that this figure is about the same amount of money as the price of oil moving by $10 a barrel. The world 

is used to oil prices moving, so it is not the question of money. And since this forecast is based on an 

It is so obvious that CCS is a 

necessary component to solve the 

[climate] problem, yet it is 

extremely difficult for policy 

makers to support this 

development standard, despite the 

fact that the money required is 

relatively limited.  

- Lars Josefsson 
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inventory of what we know today, it is also not a question of technology. It is a question of leadership, of 

course. Leadership and policy, those are what is in short supply. We need leadership from the political 

ƭŜǾŜƭΣ ōǳǘ ŀƭǎƻ ŦǊƻƳ ōǳǎƛƴŜǎǎΣ ōŜŎŀǳǎŜ ƛǘ ƛǎ ƛƴ ōǳǎƛƴŜǎǎΩǎ ōŜǎǘ ƛƴǘŜǊŜǎǘ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘƛǎ ŘǊŀƳŀǘƛŎ 

change that is before us is handled in a way that stabilizes world 

markets. If that change does not happen, we will see a lot of 

disruptions and a lot of assets destroyed, and we will not develop 

ƛƴ ŀ ǇŜŀŎŜŦǳƭ ǿŀȅ ǿƘŜǊŜ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎ ƛƳǇǊƻǾŜΦ ¢Ƙƛǎ ƛǎ ǘƘŜ 

background. 

Vattenfall is a large emitter, but we made ourselves a roadmap for 

what we want to do. We are starting to work toward 50% 

reduction of emissions by 2030 and we are going to be climate 

neutral by 2050. In 2030, we still will have a lot of fossil fuels, but 

we will also have CCS. With CCS, we may be able to do a 100% 

reduction of emissions. We have today a pilot plant in operation 

in Germany based on oxy-fuel technology. We can already see that technically it is possible to do 100%. 

The question is if it is economical to do 100%.   

By 2030, the renewables portion will have grown quite a lot. We believe that Vattenfall will have 

expanded quite a lot in the next 20 years. so the 40% renewables is much more than double the 22% 

that we see today and the 20% target for nuclear in 2030 is more than the 31% nuclear that we have 

today. Today, we are massively investing in renewables and much of it is going into wind power. As an 

offshore operator, Vattenfall today one of the top two companies in the world. We see a very high rate 

of increase for us there. We are also are one of the biggest users of biomass in Europe and we believe 

that has a great future. We are also in ocean power, wave power, but that is in the early stages. 

We are looking to more efficient fossil fuels, because the world is so dependent on them. The United 

States uses 50% coal-fired power today and with what is happening in India, China and most parts of 

Europe, it is inconceivable that we can handle this situation without a way of using coal but while 

stopping emissions. Carbon capture is an absolute necessity. The first steps will be through storage, and 

that seems relatively straightforward, if crude, but we will see developments in the chemical and 

biological area as time goes on where we can bridge over to other solutions.  

We are going to make electricity clean. If we have that is a prerequisite for redesigning society, then the 

direction should be to use more of it. We are working with the automotive industry, advancing the use 

of electricity in cars. This is a long-term proposition where we have to start very soon and develop over 

time. In the building sector, the use of heat pumps is very energy efficient and it also consumes some 

electricity. But the total equation is entirely positive. 

European energy policy is based on three pillars:  

1. Sustainability 

2. Competitiveness, which is now built through the internal market 

Carbon capture is an absolute 

necessity. The first steps will be 

through storage, and that seems 

relatively straightforward, if crude, 

but we will see developments in 

the chemical and biological area as 

time goes on where we can bridge 

over to other solutions.  

- Lars Josefsson 
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3. External relations over security of supply. For Europe it is always the dependency on energy 

imports and especially gas from Russia. 

On sustainability, Europe has decided that we have 3 X 20 targets for 2030: 20% reduction of emissions, 

20% more energy efficiency, and a 20% share of the energy consumption for renewables. Different 

countries have vastly different positions, but this should be 

averaged over the EU. For instance, Sweden has a commitment to 

have 49% renewable energy by 2020. The Swedish government 

also changed its position on nuclear, saying that we will remain in 

nuclear and will allow the rebuilding of new nuclear plants, among 

other things. 

We are now in a financial crisis- there is doom and gloom 

everyday. On the other hand, now you have a lot of stimulus 

packages and so on. If politicians are wise, they will use a lot of this money to start rebuilding the 

infrastructure in the direction I just spoke about.  

IS ELECTRICITY TODAY TOO CHEAP, TOO EXPENSIVE OR CORRECTLY PRICED? 

Now I have a fundamental question for you. Do you think electricity today is too cheap, too expensive or 

correctly priced for you? Hands up.  [Most responders indicated energy is too cheap.] 

Well, this was very interesting. In a way it shows your expectation. And of course, there will be higher 

ǇǊƛŎŜǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŦƛȄƛƴƎ ǘƘƛǎ ǇǊƻōƭŜƳΦ ²Ŝ ǘŀƭƪŜŘ ŀōƻǳǘ ϵплςϵрл ǇŜǊ ǘƻƴ ƻŦ /лн ŀōŀǘŜŘΦ Lƴ ǘƘŜ 

European energȅ ǎȅǎǘŜƳΣ ǘƘŀǘ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴΣ ǎŀȅΣ ϵнр ǇŜǊ ƳŜƎŀǿŀǘǘ ƘƻǳǊ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ŜƭŜŎǘǊƛŎƛǘȅΦ 

That is what we will have to pay for it. If you then compare that to the absolute cost, it is on the order of 

10% to 15% in most European countries. Most people, when thŜȅ ǘƘƛƴƪ ƛǘ ǘƘǊƻǳƎƘΣ ǿƛƭƭ ǎŀȅΣ ά¢ƘƛǎΣ ŎƭŜŀǊƭȅ 

ǿƛƭƭ ŘƻΦέ ²Ŝ ƘŀǾŜ ŀƭƭ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ōȅ ŀǇǇƭȅƛƴƎ ǘƘŜ ǊƛƎƘǘ ǎǘǊŀǘŜƎƛŜǎΣ ǘƘŜ ǊƛƎƘǘ ǇƻƭƛǘƛŎŀƭ ǇƻƭƛŎƛŜǎ ŀƴŘΣ ƻŦ 

course, by investing in R&D to lower that bill quickly. At an electricity summit last October in Atlanta, the 

real breakthrough was that nearly all of the attendees agreed that we can reach a 60%ς80% reduction in 

emissions by 2050. I was very optimistic leaving that summit. 

Audience Q&A: 

Q1: Am I right that the nuclear issue, as far as waste is concerned, still seems to be at the same stage it was 

15 years ago? What is your view on nuclear waste? 

A: You are probably correct for the United States, but not for Sweden or Finland. In Sweden, for 

example, there will be a proposal this year from the company in charge of nuclear waste for site 

selection, and two municipalities are competing to get it. It will take another four years before we have 

the final decision and 10 before you will see it in operation, according to schedule. If nothing is 

happening in the US, it is probably because you have time; normally when political systems have difficult 

problems and do not have to decide, they do not do anything.  

If nothing is happening in the US, it 

is probably because you have time; 

normally when political systems 

have difficult problems and do not 

have to decide, they do not do 

anything.   

- Lars Josefsson 
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Q2: You commented that in the 2030 scenario baseload generation, the nuclear fleet would be increased, 

although by a lower percentage. Do you see Vattenfall introducing new nuclear plants in Germany? Where in 

your current geography do you see those plants coming online by 2030?  

A: We are going to build nuclear plants, first in Sweden. As I said, the Swedish government has now 

changed its position. The German government is still committed to shut down nuclear. At Vattenfall, we 

are looking at the nuclear new build program in Britain. Poland and Lithuania want to build; we are 

discussing it with them. In a number of places in this timeframe, new build is coming. 

Q3: Earlier in your talk you indicated that if we continue down the current path of carbon emissions for about 

10 years, the pattern will become irreversible. Would you say some more about that? How confident are you 

of that number in that pattern?  And do you think, with China and India and so on, the world is on the path to 

meet that target? 

A: What I said was that in order to stabilize the concentration at 450 PPM, you need to do that. The real 

question is, of course, will 450 be good enough? Some people say we have to go to 350 and maybe 450 

will have dramatic negative consequences as well. The most important thing is to break with business as 

usual; we need to change direction. We have to do as well as we can. How bad it will be? We will know 

when we get there. But 350, 450 or 550 PPMτit is very theoretical. Whatever we choose is going to be 

difficult. And if we delay 10 years, we will not be able to do 450, 

and I would say that even if we start today, we will not make 350. 

I believe China and India are both very responsible nations; they 

will be ready to join in a concerted effort to do this, but they will 

not take the first step. They are waiting for the United States to 

take the first step. And in the first period they will certainly not do 

as much as the US or make as stringent a commitment as the US 

or Europe will do. But that does not matter; we have to change 

the direction. If we can get them to take on commitments, we will 

also be able to trade. When you are able to trade, you can then optimize the economic outcome of the 

abatement process and level the playing field, which I think is necessary from employment and industry 

point of view. 

Q4: You are in the business of selling electricity, but one of the largest opportunities your cost curve identified 

was energy efficiency. How is Vattenfall approaching that opportunity and what do you see as the best 

market structure to accelerate the adoption of energy efficiency? 

A: To make money on energy efficiency, we have to deal with things like promoting electric vehicles or 

heat pumps in buildings. As we have competitive prices and not regulated prices, we cannot earn more 

money by selling less, but we can earn more money by selling more. We are promoting, but we are 

giving a lot of know-how to our customers, how to save energy. We are advising industry how to be 

more energy efficient. 

When you are able to trade, you 

can then optimize the economic 

outcome of the abatement process 

and level the playing field, which I 

think is necessary from 

employment and industry point of 

view.   

- Lars Josefsson 
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Q5: What do you think about venture capital firms investing in next generation nuclear power technologies, 

and what do you think about a company like Vattenfall helping those companies along, to get from the 

venture stage to a subsequent stage on the way to commercial reality. 

A: If you are a venture capitalist investing in next-generation nuclear, you will have to have a lot of 

staying power, because it will take a long time. For that reason Vattenfall is not investing in the 

technology for the long term. It is not our mission to do that. 
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Advancing Bioenergy: A Crop-to-Tank Perspective 

 

Moderator:  

A phenomenon ǘƘŀǘ LΩǾŜ ǎŜŜƴ ǘƘǊƻǳƎƘƻǳǘ Ƴȅ ŎŀǊŜŜǊ ƛǎ ǘƘŀǘ ǘƘŜ ŎƻǳƴǘǊȅ ƎŜǘǎ ǾŜǊȅ ŜȄŎƛǘŜŘ ŀōƻǳǘ ŀƴ 

energy option for a couple of years; then we begin to be a little bit less excited about it and it sort of 

fades off the front pagŜΦ .ǳǘ ƛǘ ŘƻŜǎƴΩǘ ƳŜŀƴ ƛǘ ŦŀŘŜǎ ƻŦŦ ƛƴ ǘŜǊƳǎ ƻŦ ǎƛƎƴƛŦƛŎŀƴŎŜ ŀƴŘ ƛƳǇƻǊǘŀƴŎŜΦ 

In the Energy Independence and Security Act the US adopted a national standard of 36 billion gallons of 

biofuel by 2022, 16 billion gallons from cellulosic materials. Europe adopted a standard of 10% of its 

motor fuel from biofuels, but the real figure is now closer to 6%.  

Between 2004 and 2008, we saw a surge of new biofuel, particularly ethanol, with facilities using corn as 

a feedstock - to the point of overproduction. This was then countered as people began to raise concerns 

about the environment and net carbon emissions, about biodiversity, about net energy, and this 

dampened the interest in biofuels. All of a sudden we became more concerned with certification 

processes and low-carbon fuel standards than we did with biofuels itself. But it also simultaneously 

spawned an enormous interest in the next generation of biofuels, which people hope will have a much 

lower environmental footprint, require less energy and be a significant improvement and a way out of 

those problems. 

So let me, without any further ado, turn to our panel. 

 

Panel 

William Jorgenson, Managing Principal, SJH & Company 

Eric Larson, Research Engineer, Princeton University 

Blake Simmons, Manager, Biomass Science and Conversion Technology, Sandia National Labs 

Moderator:  Henry Lee, Professor, Harvard Kennedy School 

Overview 

While the US tends to get excited about new energy technologies in three-year cycles, biofuels are 

ǘƻƳƻǊǊƻǿΩǎ alternative energy source at this moment. The panel discusses the near- and farther-

term biofuels feedstocks, touches on the huge amounts of research being done on practical 

technologies, takes up the complicated issue of the economics of biofuels, and laments the lack of a 

national energy policy, including a carbon fuel standard, to monetize costs and benefits. Among the 

topics discussed: 

¶ Getting Beyond Ethanol: The Next Generation(s) of Biofuels  

¶ Making Biofuels Make Money 

¶ Creating a Marketτand a National Policyτfor Biofuels  

¶ A Global Biofuels System?  
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GETTING BEYOND ETHANOL: THE NEXT GENERATION(S) OF BIOFUELS 

Blake Simmons of Sandia National Labs:   

Ligno-cellulosic biofuels are one of the clear short-term alternatives for achieving low-carbon liquid 

transportation fuels. This is due, in part, to the fact that the list of available technologies that can meet 

the targets we have mandated and supplant gasoline and diesel is very short. 

The Joint Bioenergy Institute (JBEI) was created by the Department of Energy. It is one of three 

bioenergy research centers the DOE funded 18 months ago. Unlike the other two, JBEI took all the 

researchers from the partner institutions and put them under one roof. We feel that the co-location and 

the germination of thought under one roof are important and have paid dividends, even in a very short 

time. 

And unlike the other two bioenergy centers, we are looking at things beyond ethanol. We are not 

looking at ethanol from cellulose; we are looking primarily at biochemical conversion of biomass into 

drop-in surrogates for gasoline and diesel. This is an interesting take on the biomass-to-biofuel problem 

and one that is definitely longer-term. Having a longer-term vision around a long-term problem is one of 

the critical aspects that need to addressed. 

JBEI is also a great example of public-private partnerships. We have a very aggressive proactive industry 

partnership program that is trying to commercialize what we realize at the bench to things at the pump. 

We are a taxpayer-based institution so we do want a return on that investment by the taxpayer, and the 

core of our belief system is science with the application in mind.  

Eric Larson of Princeton University:   

What I do at Princeton is energy systems analysis, trying to understand what kinds of specific 

technologies might make a difference in helping to solve environmental challenges in a 10- to 20-year 

timeframe, looking both at fossil fuels and renewable fuels. An area that I have been heavily involved in 

for a couple of decades is biomass energy. We do a lot of detailed 

engineering design work and look at the economics of different 

ǎȅǎǘŜƳǎ ŀƴŘ Řƻ άǿƘŀǘ ƛŦέ ŎŀƭŎǳƭŀǘƛƻƴǎΥ ǿƛƭƭ ŎŜǊǘŀƛƴ ōǊŜŀƪǘƘǊƻǳƎƘǎ 

technologies make a difference in the long run. This helps define 

where policy might go. 

Biomass is our only renewable carbon source; that makes it 

valuable in many ways. Photosynthesis is not very efficient at 

converting sun energy into carbon stored in a plant; it is a land-

limited resource and relatively costly. To have a significant impact 

on energy problems, we have to figure out how to use it efficiently 

use and not too expensively. Electricity can come from a lot of different sources, both renewable and 

fossil, so it may be important to save the biomass carbon for liquid transportation fuels.  

Photosynthesis is not very efficient 

at converting sun energy into 

carbon stored in a plant; it is a 

land-limited resource and relatively 

costly. To have a significant impact 

on energy problems, we have to 

figure out how to use it efficiently 

use and not too expensively. 

- Eric Larson 
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Estimates of available biomass in the US range widely; 500 million dry tons of biomass per year is one. If 

you could convert all of that into liquid fuel at, say, 100 gallons of liquid fuel per ton of biomass, that 

translates into about 3 million barrels a day. Today the transportation sector uses about 14 million 

barrels a day. There are some near-term opportunities for low-cost biomass cellulosic sources that 

people can take advantage of, but in the longer term, I think technologies have to be able to deal with 

relatively high cost biomass in the order of $50, $150 of dried ton delivered. So biomass is not going to 

solve our whole transportation problem, thus we have to be really smart about how we do it. 

William Jorgenson of SJH & Company:   

My background is really in the renewable areas and we will stick to that. Probably 17 years ago when I 

formed my company, among our clients were six corn farmers in a barn and we got into ethanol; about 

1 billion gallons of the 7 ½ς 8 billion gallons that are out there today run on business plans that we 

helped people put together. 

We have done work in cellulosic. We consult particularly in the area of feedstocks and the use of those 

feedstocks for two out of the six DOE recipient. We also have now 

gotten very big into turning poop into energy and then getting it 

insured at the same time. We happen to believe in agriculture 

because the biomass is there, but I also get very amused when 

people come to us and ǎŀȅΣ άIŜǊŜ ƛǎ ŀ ƭƛǎǘ ƻŦ мн ǘƘƛƴƎǎ ǘƘŀǘ ǿŜ Ŏŀƴ 

ƴƻǿ ƳŀƪŜ ƛƴǘƻ ŦǳŜƭΦέ IŀƭŦ ƻŦ ǘƘŜƳ ŀǊŜ ƛƭƭŜƎŀƭΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜȅ 

are invasive species and you cannot grow them in some areas; 

ǘƘǊŜŜ ƻŦ ǘƘŜƳ ƘŀǇǇŜƴ ǘƻ ōŜ ǘƻȄƛŎΦ !ǘ ǘƘŜ ŜƴŘ ƻŦ ƛǘΣ ȅƻǳ ǎŀȅΣ ά²ŜƭƭΣ 

what are going tƻ Řƻ ǿƛǘƘ ǘƘƛǎΚέ 

What we have learned is that in order to make biomass profitable, 

50% of your revenue has to come from energy and the other 50% 

from the co-products. If you do not have the co-products figured out, you are not going to make any 

money. The cost of money for a tax-exempt bond for 25 years issued by the Commonwealth of 

Massachusetts on Thursday was 12%. At a 12% cost of tax-exempt money, even with a 30% ITC 

(investment tax credit), you really have to pump iron to figure out how to make money. 

MAKING BIOFUELS MAKE MONEY 

Moderator:   

.ƛƭƭΩǎ ǊŜƳŀǊƪǎ ƭŜŀŘ ƛƴǘƻ ŀ ǾŜǊȅ ƛƴǘŜǊŜǎǘƛƴƎ ƛǎǎǳŜΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǊŜƭŀǘƛǾŜ ŜŎƻƴƻƳƛŎǎ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜǎ ƎƻƛƴƎ 

forward. Every day there is another alternative and each one is going to be the answer for about three 

months until another one takes its place: cellulosic material from straw grass, from algae, from corn 

silver. Tell us what you think are the most promising of these options and address some of the economic 

concerns that Bill just raised. 

 

What we have learned is that in 

order to make biomass profitable, 

50% of your revenue has to come 

from energy and the other 50% 

from the co-products. If you do not 

have the co-products figured out, 

you are not going to make any 

money. 

- William Jorgenson 
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Blake Simmons of Sandia National Labs:  

L ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜǊŜ ƛǎ ȅŜǘ ŀ ǾŜǊȅ Ǌƻōǳǎǘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǿƘŀǘΩǎ ƎƻƛƴƎ ǘƻ ōŜ ŀ ǎƘƻǊǘ-term winner in the 

conversion process. I think it is going to take a diversified approach to the conversion schemes. In 

addition to biochemical approaches, therma-chemical approaches offer a lot of process advantages 

relative to biochemistry and need to be looked at. Being part of the JBEI, I am a firm believer that 

biochemistry and biochemical conversion have role to play in the 

conversion of biomass to biofuels but as in most efforts that have 

gotten attention, there is some overselling of the technologies. 

We have to be stalwart in our approaches to mitigate that effect 

because if you have some dramatic failures and you have an effort 

that cannot tolerate any failures, you could be in a bad position. 

This is not going to be a short-term process. I think corn ethanol is 

going to be around for a very long time, 15 billion gallon targets 

are going to be there. On the economics, if corn ethanol cannot 

turn a profit, you will have a very hard time saying why cellulosic 

ethanol can turn a profit. From the conversion technology standpoint, biomass feedstock is much more 

complex than some starch-based approaches. The cost of the feedstock is going to be one of the single 

biggest drivers in the success of the entire enterprise: if you get up to $150 bucks a dry ton, no 

conversion technology that will work at a break-even point. 

Public policy in incentivizing farmers and incentivizing industry to go out and put the steel down in the 

ground is going to be one of the biggest drivers as well. Hopefully, with Steve Chu at the helm of DOE, 

this administration has that in mind.  

Moderator:  

Eric, you mentioned the issue of whether to make liquids or burn the biomass directly. The Europeans 

have now decided that you can meet 40% of renewable fuel standards by making electricity out of 

biomass, as opposed to producing liquid fuels. Further, certain critics have argued that the liquid fuel 

program is flawed, because the efficiency of making electricity out of biomass is a lot better than using it 

to make liquids to drive a car. Can you comment on this trade-off between using biomass to make 

electricity as opposed to making it into liquids? 

Eric Larson of Princeton University:   

It is a lot easier to make biomass into electricity today. The technologies are already there. The issue is 

going to be cost, but with things like renewable portfolio standards in place that let the power 

ŎƻƳǇŀƴƛŜǎ ōŀǎƛŎŀƭƭȅ ǊŜŎƻǾŜǊ ǘƘŜƛǊ ŎƻǎǘΣ ƛǘΩǎ ƳƻǊŜ viable economically in the short run. On the other hand, 

biomass is a really valuable carbon resource. If we are going to rely on carbon-based liquid fuels for the 

next couple of decades, it is important to figure out how to use biomass in that way. Energy security, 

which is such a big issue in this country, plays into the value of the biomass as well. It is hard to 

monetize that directly unless there is policy in place that allows it to be monetized. It is certainly 

Every day there is another 

alternative and each one is going to 

be the answer for about three 

months until another one takes its 

place: cellulosic material from 

straw grass, from algae, from corn 

silver.  

- Henry Lee 
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important to calculate the efficiency of the fuel cycle for driving a car on electricity versus a liquid fuel, 

ōǳǘ ǘƘŜ ŜŎƻƴƻƳƛŎǎ ǳƭǘƛƳŀǘŜƭȅ ƛǎ ǿƘŀǘΩǎ ƎƻƛƴƎ ǘƻ ŘǊƛǾŜ ƛǘΦ CǊƻƳ ǘƘŜ ŀƴŀƭȅǎƛǎ ǘƘŀǘ ǎƻƳŜ Ŧƻƭƪǎ ǘƘŀǘ L ǿƻǊƪ 

ǿƛǘƘ ŀǘ tǊƛƴŎŜǘƻƴ ƘŀǾŜ ŘƻƴŜΣ ƛǘΩǎ ǘƻǳƎƘ ǘƻ ǎŜŜ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǊƻǳǘŜ ŎƻƳǇŜǘƛƴƎ ŀs well with the liquid fuel 

route in the next two decades. 

Moderator:  

.ƛƭƭΣ ǿŜΩǊŜ ƛƴ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊǎǘ ŜŎƻƴƻƳƛŎ ǊŜŎŜǎǎƛƻƴǎ ǎƛƴŎŜ ǘƘŜ DǊŜŀǘ 5ŜǇǊŜǎǎƛƻƴ ŀƴŘ ǿŜΩǊŜ ŀƭǎƻ ƛƴ ŀ ǿƻǊƭŘ 

characterized by highly volatile oil prices. If biofuels are to compete against regular gasoline or oil-based 

motor fuels, you are competing against a price that is changing by a factor of two every three or four 

years. Would you say a little bit about, A) the market that biofuels are going to be facing, and, B) a little 

about biofuel projects in this economic environment? 

William Jorgenson of SJH & Company:   

The last two clients that we helped in biofuels went bankrupt. We told them that they probably would 

and they stopped paying usτtwo years before they went bankrupt. To understand how an investment 

in biofuels is going to make any sense, in good times or bad, you have to look carefully at a risk 

mitigation strategy based upon what you are going to use as the feedstock. You choose one and in most 

cases, that one already has a use, so if you use if for something else, then you have disrupted some 

market someplace: livestock, corn, the price of food. We used to pay to have glycerin hauled away, now 

it is worth $200 a ton. You have to understand where the 

feedstock went to, how you are going to get it now, what the cost 

is of gathering it. Nobody has figured out how you gather all this 

stuff in a manner that is going to make sense economically.  

Environmentally, you happen to need cornstalks to replenish the 

soil and if you take too much of that away, you have a problem. It 

will be very hard to finance these investments until the 

government decides that it is going to create a rational market to 

support them. In ethanol, we have seen that price will follow 

gasoline up and down. If the mandate stays at 10%τunless and until it goes up to 20τwe will not even 

take up the capacity that is already in the ground, most of which is mothballed. The only way you are 

going to create the market is policy. Look at that Danish example or the Brazilian example, they were 

ŎǊŜŀǘŜŘ ōȅ ŀ ǇƻƭƛŎȅ ǘƘŀǘ ǎŀƛŘΣ ά²Ŝ ǿƛƭƭ Řƻ ǘƘŜǎŜ ǘƘƛƴƎǎΣ ǿŜ ǿƛƭƭ ŎǊŜŀǘŜ ǘƘŜǎŜ ǇǊƛŎŜ ƭŜǾŜƭǎ ǘƻ Řƻ ƛǘΦέ  

You have 4,000 anaerobic digesters in Germany because energy costs 25 cents a kilowatt and has for the 

last 20 years. What has energy cost in this country on an average per kilowatt basis over the last 25 

years? A lot less than 25 cents. We built this country on cheap energy. In Nebraska, energy costs 6 cents. 

¢ƘŜ ǇƻǿŜǊ ŎƻƳǇŀƴȅ ŎŀƭƭŜŘ ǳǎ ǘƘŜ ƻǘƘŜǊ Řŀȅ ŀƴŘ ǎŀƛŘΣ ά.ƛƭƭΣ ŎƻƳŜ ǘŀƭƪ ǘƻ ǳǎ ŀōƻǳt creating renewable 

ŜƴŜǊƎȅΦέ L ǎŀƛŘΣ ά!ǘ с ŎŜƴǘǎΣ ȅƻǳ ŎŀƴΩǘΦέ ¢ƘŜȅ ǿŜǊŜ ǾŜǊȅ ƻŦŦŜƴŘŜŘΣ ŀƴŘ L ŘƛŘ ƴƻǘ ƎƻΣ ōǳǘ ƛŦ ȅƻǳ ŀǊŜ ƎƻƛƴƎ ǘƻ 

ōŜ ŀōƭŜ ǘƻ ƘŀǾŜ ŀ ƎƻƻŘ ƛƴǾŜǎǘƳŜƴǘΣ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƘŀǾŜ ǘƻ ǎŀȅ ǘƘŀǘ ǘƘŜ ŜƴŜǊƎȅ ƛǎ ƎƻƛƴƎ ǘƻ Ŏƻǎǘ ƳƻǊŜΦ  

 

The cost of the feedstock is going 

to be one of the single biggest 

drivers in the success of the entire 

enterprise: if you get up to $150 

bucks a dry ton, no conversion 

technology that will work at a 

break-even point.  
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Moderator:   

The government has repeatedly said its intent is to create a market. They are very focused on liquid 

fuels for energy security reasons. The US auto industry is in a shambles. If we do not have cars that can 

take a higher ethanol blend than 10%, it is hard to envision the market outlay laid out in the legislation. 

If you are the Obama Administration, how do you create a rational market for liquid biofuels? 

CREATING A MARKETτAND A NATIONAL POLICYτFOR BIOFUELS 

Blake Simmons of Sandia National Labs:   

In California, for example, a low-carbon fuel standard has been proposed. That is a way of basically 

forcing in a greater amount of low-carbon liquid fuel. Then it is a question of certifying that the fuel you 

are putting in is low carbon. A less positive example is our 45-cent a gallon ethanol subsidy, which is 

costing the taxpayer a lot of money. The California example would not cost the taxpayer as much 

money, because it would be distributed over all the fuel users and in the state.  

Another interesting step would be some kind of a floor on the oil price, which would give an investment 

environment for businesses. They can know that if the oil price falls below a certain level in world 

markets, it will be maintained through government measures at a floor. 

Moderator:   

If you are going to a low carbon fuel standard and you do not have automobiles that can use low carbon 

fuel, is that going to be a large obstacle? And how do you do a variable tax on energy when energy 

prices are now so low? When you are looking at $35 to $40 oil it becomes a lot bigger political challenge. 

Eric Larson of Princeton University:   

A lot of people are working on ways of making hydrocarbon fuels, particularly thermochemical 

conversion routes, where you can make a diesel or a gasoline that drops right into the petroleum 

infrastructure. That is one way to deal with it; the other of course is to just get car makers to figure out 

Ƙƻǿ ǘƻ Ǉǳǘ ƳƻǊŜ ŜǘƘŀƴƻƭ ƛƴΦ ¢ƘŜ .ǊŀȊƛƭƛŀƴǎ Ǉǳǘ нр҈ ŜǘƘŀƴƻƭ ƛƴ ǘƘŜƛǊ ƎŀǎƻƭƛƴŜ ǊƻǳǘƛƴŜƭȅΧ 

Blake Simmons of Sandia National Labs:   

There are engine technologies that can handle E10 and E85; the 

Flex-Fuel vehicles are out on the road. There is going to be a 

certification process and a warranty process for mid-blend (ph) 

fuels that has to be expedited into the system. Coming up with a 

national understanding and national enforcement policy about 

what acceptance levels biofuels need to meet in order to be 

distributed is a critical component. 

This country still does not have a real clear, concise national 

The only way you are going to 

create the market is policy. Look at 

that Danish example or the 

Brazilian example, they were 

ŎǊŜŀǘŜŘ ōȅ ŀ ǇƻƭƛŎȅ ǘƘŀǘ ǎŀƛŘΣ ά²Ŝ 

will do these things, we will create 

ǘƘŜǎŜ ǇǊƛŎŜ ƭŜǾŜƭǎ ǘƻ Řƻ ƛǘΦέ 

- William Jorgenson 
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energy policy. The administration that is in place today has the opportunity to create that. If we do it 

right and then we couple that to our carbon tax, maybe setting a floor or a ceiling or energy prices, 

incentivizing the right type of investment and research to development to commercialization, I think we 

can create our own self-fulfilling prophecy. We talk about the fluctuations in oil prices, but energy 

demand is only going to go up. If you look at liquid transportation fuels, the mandate is there. We have 

to start now to develop that national energy policy around low carbon transportation fuels. It has to be 

part of an overall grid system or a systems approach that encompasses engine efficiency, vehicle 

electrification, alternative transportation fuels and an awareness of the interdependencies of all these 

systems. We have to have an informed policy, not a knee-jerk reactionary policy and I think the low- 

carbon fuel standards or the elements of it are a great place to start.  

William Jorgenson of SJH & Company:   

It needs an overall plan. Eighty percent of gas goes into making electricity. If you could substitute 

garbage, waste, animal waste or human waste for gas and then turn around and have a car that runs on 

compressed natural gas, you all of a sudden have an ability to replace everything and use something 

that we have in considerable abundanceτ garbageτthat is a whole lot cheaper than trying to figure out 

how to grow certain energy crops. 

A GLOBAL BIOFUELS SYSTEM? 

Moderator:   

The growth in energy use, even in liquids is not going to be in the OECD countries. IEA projections up to 

2030 show a reduction in US gasoline use, mainly anticipating that cars are will be more efficient and 

that oil prices over that 20-year period are going to be quite high. Where you are going to see this 

development is in the developing world, in Africa, in Asia. Do you see the evolution of a global market 

for biofuels in which countries in Africa and in Latin America, in Southeast Asia, become more involved 

in producing feedstocks and developing their own biofuel companies? Is this a feasible option? It is 

certainly being discussed at the United Nations and the World Bank.  

William Jorgenson of SJH & Company:   

Ukraine and Brazil, for example, have huge potential to grow things relatively economically. If we look at 

some of the best fertilizer strategies coming out and then combine that with more drought-resistant 

ǎŜŜŘǎΣ ǿƘƛŎƘ ŀǊŜ ǘƘŜ ƴŜȄǘ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ƛǘΩǎ Ƨǳǎǘ ŀōƻǳǘ ǊŜŀŘȅ ǘƻ ƎƻΣ ȅƻǳ ŎƻǳƭŘ ƭƻƻƪ ŀǘ ŀ ƭƻǘ ƻŦ ŀǊŜŀǎ ƻŦ 

the world where we have not been able to plant crops before. If we can recover water from a lot of the 

waste streamsτand we are very close to being able to get that on a very low basis and low scaleτwe 

could irrigate crops. We could open up whole areas of the world that we have not looked at before. 

From just the agricultural standpoint, I do not think those things are out of the realm of possibility at all. 
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Eric Larson of Princeton University:   

We already have a global biofuels system in place. In China they are accessing various oil seed producers 

to produce the fuels that they will put in for their low-carbon fuel sector. The ethanol market is already 

global. The question is, are we doing things in a responsible and correct mannerτis it sustainable? Are 

we really decreasing the carbon and nitrogen footprint with these activities? It is not a question of, can 

we do it, but how we do it and where we do it and I do not think we are at that level yet. Most assuredly 

we are going to have a biofuel sector that is global. It is going to have a more reasonable cost basis in 

other locations, based on a variety of socioeconomic factors. The question is, can we provide the 

technology to make it as clean as possible? 

Audience Q&A: 

Q1:  I was at an energy conference in Berkeley where the whole discussion around biofuel degraded into an 

argument about how you assess land use changes. How do you move forward politically with doing 

something like a low-carbon fuel standard nationally? 

Eric Larson of Princeton University:   

Indirect land use is a really tough issue. I do not see any other way than to just get everybody who has 

different view points on it talking about it to understand each other. 

William Jorgenson of SJH & Company:   

¢ƘŜǊŜ ŀǊŜ ƳǳƭǘƛǇƭŜ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǘƘƛǎ ŀƴŘ L Řƻ ƴƻǘ ǘƘƛƴƪ ǘƘŜǊŜΩǎ ŀ ŎƻƴǎŜƴǎus opinion. Some of the 

problems associated with the low carbon fuel standard and indirect land use changes is that the 

California Resources Board is only applying indirect land use changes to the impact on biofuels. They are 

not applying it across all the alternative fuel candidates for all the transportation fields that would be 

considered.  

The models that are out there right now for the indirect land use change impacts lack robustness and 

consensus. Only one model looks at the assumptions, and even the authors of the papers that are the 

ǎƻǳǊŎŜ ƻŦ ƛǘ ƘŀǾŜ ŘƛǎŀƎǊŜŜƳŜƴǘǎ ƻƴ ǿƘŀǘ ŀǎǎǳƳǇǘƛƻƴǎ ŀǊŜ ǾŀƭƛŘΦ !ƴŘ ƛǘΩǎ ƴƻǘ Ƨǳǎǘ /ŀƭƛŦƻǊƴƛŀΣ мм ǎǘŀǘŜǎ 

have a letter of intent with the State of California to adopt the low carbon fuels standard that the 

California Resources Board produces. Although a carbon fuel standard is essential, there are a lot of 

unanswered questions and a lot of contention around indirect land use changes. 

Eric Larson of Princeton University:   

The 500 million tons of biomass I mentioned as being available in the US is biomass that would not have 

indirect land use impacts. So one could just push the issue aside for awhile, as politicians do, and there is 

still lots to be done with biofuels. 
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Q2:  I have two questions, one is technological one and the other one is an economic one. The technology 

ǉǳŜǎǘƛƻƴ ƛǎΣ ǿƘŀǘ ŀǊŜ ǘƘŜ ǇǊƻǎǇŜŎǘǎ ŦƻǊ ōƛƻŦǳŜƭǎ ŦƻǊ ƧŜǘ ŦǳŜƭΚ tŜƻǇƭŜ ǘŀƭƪ ŀōƻǳǘ ŎŀǊǎ ŀ ƭƻǘΦ ¢ƘŜǊŜΩǎ ƴƻǘ ŀ ƭƻǘ ƻŦ 

conversation about air transport; you know, in the 10-, 20-year horizon. 

The economic question concerns cap and trade versus carbon tax and on the carbon tax side, producer side 

versus consumer side. I would like your thoughts on, first, the political viability of those alternatives; and 

second, their actual beneficial impact. 

Eric Larson of Princeton University:   

The jet fuel question because is one I happen to be working on. One near-term option that is getting a 

lot of attention from the Air Force is Fisher Tropes fuels, which are synthetic diesel or kerosene or jet 

fuel that can be made from coal, but if you make it from a mix of 

coal and biomass, you get carbon benefits. If you add carbon 

capture and storage, which is still a few years away at least, you 

can get a carbon-neutral fuel from a mix of coal and biomass, 

because the biomass provides a negative carbon contribution to 

offset the coal positive contribution. 

Blake Simmons of Sandia National Labs:   

It also depends on what sector within aviation you are talking 

about, military or commercial. The price points for some military 

fuels are a little higher than the commercial fuels, so you can gain 

some leverage there by selling technologies that do that.  

Algae has a lot of promise, both in terms of direct production of 

alkenes and kerosene and also in extracting lipids from the algae 

themselves and converting those into a jet fuel. DARPA (Defense 

Advanced Research Projects Agency) funded a project looking at production of JP8: one element of that 

was from algae and that is still an ongoing program. I think you will see a revitalization of algae as a 

national alternative to all fuels, JP8 or ethanol. 

Eric Larson of Princeton University:   

So on the carbon tax versus cap and trade, just from the agricultural perspective a great deal of 

greenhouse gas comes from fertilizer and agricultural things. Pepsi just did a recent study on the 

greenhouse gas emissions from Tropicana orange juice and the number one thing was fertilizer applied 

to the land and farming practices. We need to be careful about how cap and trade affects your 

feedstocks for all your biofuels. If you start to apply a carbon tax or even some of the cap and trade 

provisions too steadfastly to agriculture, all the biomass is going to go up in price significantly. That 

could really distort the question and then throw bankers into a real tiȊȊȅ ōŜŎŀǳǎŜ ǘƘŜƴ ǘƘŜȅΩǊŜ 

undetermined as to what that cost will be. 

Eighty percent of gas goes into 

making electricity. If you could 

substitute garbage, waste, animal 

waste or human waste for gas and 

then turn around and have a car 

that runs on compressed natural 

gas, you all of a sudden have an 

ability to replace everything and 

use something that we have in 

considerable abundanceτ 

garbageτthat is a whole lot 

cheaper than trying to figure out 

how to grow certain energy crops.  

- William Jorgenson 
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Q3:  I just came from a conference with T. Boone Pickens and others and they reinforced my belief that we 

need a rational energy policy. How close do you think we are to developing a science technology-based 

ǎǘǊŀǘŜƎȅΚ 9ǊƛŎΣ L ƪƴƻǿ ȅƻǳΩǾŜ ōŜŜƴ ŘƻƛƴƎ ŀ ƭƻǘ ƻŦ ƎǊŜŀǘ ǿƻǊƪΣ ƭƛŦŜ ŎȅŎƭŜ ŀƴŀƭȅǎƛǎΣ ǎȅǎǘŜƳǎ ƳƻŘŜƭƛƴƎτis it 

ready? Can it realistically be input to the development of a coherent strategy, or are we going with politically 

driven solutions? 

Eric Larson of Princeton University:   

We are not going to get a perfect solution the first time, but we can sure do a lot better than where we 

are today. There is a lot of knowledge out there and it is a matter of getting some leadership to pull it all 

together and create a policy. 

Blake Simmons of Sandia National Labs:   

In the life cycle analysis tools that Eric has developed there is a 

wealth of analysis around biofuels from argon. Sandia just 

completed what we call the $90 billion study, a systems dynamics 

approach that is not static, but rather a dynamic interpretation of 

interdependencies. We have some tools that that we can start 

using to help describe and define a national energy policy. 

L Řƻ ƴƻǘ ǘƘƛƴƪ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŎƻƳŜ ǳǇ ǿƛǘƘ ŀ ǇŜǊŦŜŎǘ ǎƻƭǳǘƛƻn but 

just something that gets us started by having a conversation and 

looking at what it means to have a national energy policy-

something that is not driven by special interests but by the questions and the problems that face us. It is 

also critical to not go in and pick winners a prioriτto really let the process of discovery and definition 

drive where we end up and not assume that we know the answers before we start. 

Q4:  I want to explore the linkage between liquid biofuels and energy supply security. Yoǳ ƳŜƴǘƛƻƴŜŘ ǘƘŀǘ ƛǘΩǎ 

hard to monetize security, but it appears that anytime we monetize biofuels, it is in the framework of carbon 

footprint and not necessarily supply security. Is the biofuels community making an argument about energy 

supply security? Where might that go in terms of tradeoffs?  

Eric Larson of Princeton University:  

 I do not see the biofuels community addressing that issue in the way you are suggesting. The military is 

looking very hard at a variety of biofuel options for military fuel supply and you could say that is an 

internalization of the security question. 

Blake Simmons of Sandia National Labs:   

I believe DARPA is actually taking up a case study on how to have that kind of analysis conducted on 

biofuels and what does it mean from thŜ ǎǳǇǇƭȅ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ǎƛŘŜ ƻŦ ƛǘΦ {ƻ LΩǾŜ ōŜŜƴ ǘƻ ŀ ƭƻǘ ƻŦ 

biofuels conferences and I have given talks where I point out energy security as a big driver for biofuel 

If you start to apply a carbon tax or 

even some of the cap and trade 

provisions too steadfastly to 

agriculture, all the biomass is going 

to go up in price significantly. That 

could really distort the question 

and then throw bankers into a real 

ǘƛȊȊȅ ōŜŎŀǳǎŜ ǘƘŜƴ ǘƘŜȅΩǊŜ 

undetermined as to what that cost 

will be.  

- Eric Larson 
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development, but in terms of monetizing it and actually defining what that means, I think that is pretty 

much absent from the conversation right now. 

Eric Larson of Princeton University:  

In the stimulus bill, several billion dollars is set aside for the military to develop the very options we are 

talking about. They have a well developed, nearly 10-year-old, group of task forces; every base has 

somebody in charge of biofuels. I think a major driver will come from there. 

Q5:  I am listening to a bunch of people talking about how they are going to cook a rabbit stew and they do 

not know how to cŀǘŎƘ ŀ ǊŀōōƛǘΦ ¢ƘŜ ōŀǎƛŎ ǇǊƻōƭŜƳ ƛǎ ǘƘƛǎΥ ŀƎǊƛŎǳƭǘǳǊŜ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǇƻƭƭǳǘŜǊ ƻŦ ǿŀǘŜǊΦ 

The United States gets 80% of its drinking water from groundwater. Everything that goes on a field, the 

plants take in an average of 75% of the water and about 1% of the salt, and this is responsible for all the 

salty groundwater in the USA. Furthermore, the additional fertilizer that is being used on biofuels is running 

off and has already polluted 7,000 square miles of the Gulf of Mexico. Chesapeake Bay has the same 

problem. It really bothers me to hear this panel without any answers to those questions. 

Blake Simmons of Sandia National Labs:   

The agricultural sector is a source of a lot of the problems that you point out. It is going to take a 

complete transformation of agricultural practices in the US and worldwide to mitigate those concerns. 

The interdependencies between energy and water are manifest and we have to appreciate them but 

they are dedicated into crops. We need biomass resources that do not have those fertilizer 

requirements, and in fact, sequester minerals into the soil if harvested correctly. We need a balanced 

approach and a realization of the direct and indirect impacts of what we are trying to do to make sure 

that we do not end up with an environmental disaster. Nobody in the biofuels arena wants to kill the 

planet. Can we develop a rational approach to farming and agronomy? The USDA has done a lot of great 

work in land management practices to help mitigate exactly what your concerns are. 
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Wind Power Generation: What Will it Take for Sustainable Large-Scale Growth? 

 

Moderator:  

If you think renewables need to be an increasing share of the energy portfolio in different countries or 

every country, whether you are concerned about cost or reliability or security, how are we going to get 

there? And are we going to get there the same way in each country or in very different ways? What has 

to happen on the policy and regulation side? The financial side? The technical and technological side to 

move in the direction that we are talking about?  

Karl Rabago former DAS of the US DOE and Texas Public Utility Commissioner:  

I am going to address this on three levels. First, some overarching 50,000-foot points about policy, then 

some policy priorities or elements of good policy formulation as we go forward, and then finally, some 

quick specific recommendations. 

THE IMPORTANCE OF POLICY, POLICY DESIGN AND REGULATION 

1. The iron triangle of renewable energy development, and wind as the leader of that, is technology, 

markets, and policy. All three of them have to work in concert for new energy technologies, 

especially renewable energy technology, to succeed. Policy is a pretty important thing. The numbers 

put together by U.S. Department of Energy in conjunction with the American Wind Energy 

Association for a study are about 300 gigawatts of installed wind capacity by 2025 or 2030. We have 

about 12 or 14 gigawatts right now. You will understand what that is going to mean in terms of 

Panel 

Gerardo González, Technical Advisor, Red Eléctrica de España 

Michael Metzner, Executive VP and CEP, First Wind 

Karl R. Rabago, Former Deputy Assistant Secretary of the US Department of Energy and Texas Public 

Utility Commissioner 

Moderator:  Larry Susskind, Professor, MIT 

Overview 

Renewable energy development depends on technology, financing and policy. This panel discusses 

these three aspects of the wind power industry, focusing on the need for policy changes to support 

new ventures and the scaling up of wind generation, the difficulties (and some hopeful signs) of 

ŦƛƴŀƴŎƛƴƎ ƛƴ ǘƻŘŀȅΩǎ ǘǊƻǳōƭŜŘ ŎǊŜŘƛǘ ƳŀǊƪŜǘǎΣ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘǎ ǘƘŀǘ Ƴŀȅ ƳŀƪŜ ƭŀǊƎŜ-

scale growth cheaper and more efficient. Among the points discussed: 

¶ The Importance of Policy, Policy Design and Regulation  

¶ Integrating Wind Power in Spain 

¶ Financing Wind Power, with Help From the Stimulus Bill 

¶ Should We Change the Way We Incentivize Renewables? 
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manufacturing, infrastructure, capital formation, and of course, long-term, stable policy. Policy risk, 

the uncertainty associated with what you expect policy to be, becomes a critical factor for the 

successful launch of this industry and this revolution in clean energy. We will not have any kind of 

growth in this sector without some active participation by policymakers and regulators. Nobody is 

talking about getting in there and tweaking policy a bit before we can leave it to the market itself. 

Policy and regulation are part of our new reality. 

We expect this transformation to a clean energy future to accomplish for us some very important 

public purposes. We expect to try to transform the way we get energy, which drives much of the 

rest of our economy, in such a way that the costs of that energy are acceptable. My contention is 

that our US energy policy for almost 100 years has been a cheap energy policyτcheap energy no 

matter what it costs. Unfortunately, we can no longer afford to pay the cost of low-priced energy. 

We can afford to pay more for electricity, but a good solution here says as a society we can afford to 

pay less for our energy services. This transformation also implies an important transformation in the 

way we look at the role of regulators vis-à-vis growing industries. We will be expecting our policy to 

deliver both the public goods benefits of lower social costs and the private goods benefits of 

opportunities to earn returns on investments in order to make the sector continually attractive. 

2.  Let me get into some specifics, points for good policy design. We should give ourselves the freedom 

to pitch a lot of ideas that we used to hold as somewhat sacred when it comes to electricity 

regulation policy and the energy sector in general. 

¶ Our policy needs to be temporally durable and robust. We have to have policy measures that 
will last at least long enough for manufacturing cycles to catch wind of them and for 
infrastructure development cycles to see the value. That is critically important because wind is 
the first large-scale bulk power technology that can be 
built faster than the infrastructure needed to serve it.  

¶ Our policy needs to be geographically and jurisdictionally 
robust and globally informed. Somebody in our session 
ȅŜǎǘŜǊŘŀȅ ƳŀŘŜ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ {ǇŀƛƴΩǎ ƎŜƴŜǊƻǳǎ ǇƻƭƛŎȅ 
toward solar, for example, made it difficult to finance solar 
projects in the United States. We need to understand that 
ƛǘΩǎ ŀ Ǝƭƻōŀƭ ƛƴŘǳǎǘǊȅΣ ŜǎǇŜŎƛŀƭƭȅ ǎƛƴŎŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
economies of scale drive things. 

¶ Our policy needs to figure out how to respond to 
conditions in the real marketplace. Feedback has to be able to work. The way Congress does 
energy bills, we pass this and come back to it in ten years. That is not adequate for an economy 
and a society that is changing as rapidly as ours is. 

¶ Because of the state of the economy, our regulation and policy need to be primarily incentive-
based and designed to phase out or down over time. Direct measures to encourage what you 
want are going to work better than indirect measures: a carbon tax will indirectly support wind 
growth, but direct incentives are much more efficient and have fewer unintended 
consequences. 

 
 

Policy risk, the uncertainty 

associated with what you expect 

policy to be, becomes a critical 

factor for the successful launch of 

this industry and this revolution in 

clean energy.  

- Karl Rabago 
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3. Finally, a short list of very specific recommendations:  

¶ Production tax credits (PTCs) at the federal levelτthe wind industry and everyone else should 
start talking about eliminating it out now, while we have a chance of influencing the time and 
manner.  

¶ Federal renewable portfolio standards (RPSs)τprobably a good idea, a potential substitute for 
the federal PTCs, but not as a replacement for all the state RPSs. I favor the idea of a dual track 
system in which the federal track represents only compliance with the federal RPS obligation.  

¶ Carbonτaddress it at the same time as the RPS. Make sure we understand our national carbon 
budget. 

¶ Voluntary marketsτwe must allow them to continue to exist and encourage them to grow 
because they have a salutary effect. 

¶ Ideas to rationalize infrastructure development, like Competitive Renewable Energy Zones 
(CREZ), in Texas. 

¶ Transmission Construction Work in Progress, to fund our infrastructure in such a way that it can 
get built and the wind can then be built onto it.  

¶ Increasing the scaleτget out of the 100- and 200-megawatt scale and start thinking about how 
we build wind farms in the 3 to 5-gigawatt scale. That is going to require new jurisdictional 
thinking, new collaborative thinking, new financing thinking, a whole bunch of other thinking. 

 

INTEGRATING WIND POWER IN SPAIN 

Gerardo González of Red Eléctrica de España:  

I am going to talk about integration of wind power in Spain, from the point of view of the TSO and Red 

Electrica de España-the company where I work. Red Electrica is a system operator for both the 

peninsular system of Spain and for a group of Spanish islands that has a particular problem with the 

integration of wind power. 

In Spain, the market is organized as follows. First we have the generators, conventionalτwe call them 

the ordinary regimeτand also the special regime, where we aggregate wind generation, solar, 

photovoltaics, etc. Then comes the transmission grid and system 

operator in the middle; and finally at the bottom, we have the 

distribution company, the consumers, and the qualified 

consumers. Because of this the point of view of my company is 

crucial; we are in the middle of the process and we are in charge 

of the security of supply of the whole system. 

In Spain, the total power installed is 87 gigawatts for a peak 

ŘŜƳŀƴŘ ƻŦ прΦ ¸ƻǳ ŀǊŜ ƎƻƛƴƎ ǘƻ ǘƘƛƴƪΣ άhƘΣ ƛǘ ƛǎ ƳƻǊŜ ǘƘŀƴ 

ŜƴƻǳƎƘΦέ .ǳǘ ŀ great part of it is variable and we have an index of 

coverage of 1.5, so we do not have surplus generation.  

We have 16 gigawatts of hydropower. We also have nuclear and coal and a lot of combined cycles, more 

than 21 gigawatts, have been commissioned in the last five years. Those constitute the ordinary regime. 

My contention is that our US 

energy policy for almost 100 years 

has been a cheap energy policyτ

cheap energy no matter what it 

costs. Unfortunately, we can no 

longer afford to pay the cost of 

low-priced energy.  

- Karl Rabago 
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If we look at the special regime, we see that wind power has a contribution of 16 gigawatts up to this 

moment. And in the rest of this special regime, we see that solar energy is becoming much more 

important: last year alone, about 3 gigawatts of photovoltaics was commissioned. 

What has been the evolution of wind power in Spain in the last 10 or 12 years? Ten years ago, we had 

less than 1,000 megawatts; now we have more than 16 gigawatts. And they are well spread all over the 

country. How has it been possible? Because we have had great support from the authorities, due to 

European compromises to achieve 20% renewable energy by 2020. That means 40% of the electricity 

coming from renewables. It is not possible to increase hydropower in Spain, so we need renewables, 

especially for power. 

Every year we have more and more wind power installed. That means more and more energy is coming 

to the system. The [wind energy] profile does not change too much year by year, but if we look at it day 

by day, we see distinct changes. We see days with a production of 11 gigawatts and days with less than 

1 gigawatt. And the percentage of coverage of the demand increases every year about 5%ς10%. It is a 

variable production. We see more production from wind in winter and spring than in summer, more at 

night than during the day. There are variations of nearly 1.5 gigawatts per hour. That is, up to now, not 

too problematic but for the future, it will be. 

Voltage dips have been a problem in recent years because due to voltage dips, while clear in the 

network, we have seen wind generation tripping of more than 1 or 2 gigawatts. That means that we can 

be disconnected from Europe, and that is terrible for us. So we have modified the grid code in order to 

make it obligatory for new wind farms stay connected to the 

system for 500 milliseconds in case of a fault of 0.2 per unit of 

their voltage. We open lines if we see that in that case the security 

of supply is better for the system. 

As to forecast, Red Eléctrica has its own prediction code and for 

many years we have forecast up to 48 hours. Now we are starting 

to forecast ten days, because there are areas of the company that 

have to analyze the security of supply of the network for the 

following week and it takes at least ten days to have an idea what 

the wind production will be. We use this in our evaluation 

networks like ESC to run a flow-based model. We have started to 

introduce uncertainty in the forecast, allowing us to improve the 

level of error in recent years. And, of course, the integration of 

renewables, of wind, has meant that the manageable generation has to be disconnected sometimes and 

then reconnected. For the future, we will need faster turbines that can be easily connected and 

disconnected. 

Voltage control normally is fixed per bonus or penalty related with the power factor. But in some areas, 

we have to create a continuous voltage control, related to the production of seven wind powers. 

We are not getting to a much 

higher rate of penetration of wind 

unless we alter our policies and our 

regulatory framework, not 

incrementally but starting with a 

clean sheet in a rather dramatic 

way. If we say that the goal is to 

get to 20% or whatever percent we 

want, we then have to have a 

bigger shift in policy than we have 

anticipated historically. 

- Larry Susskind 
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It is possible to integrate great amounts of wind energy. But of course, we have to implement some 

improvements, some tools, some controls. So do not be afraid. You mentioned 300 gigawatts. It sounds 

like a lot, but it is possible if you take these measures into account.  

FINANCING WIND POWER, WITH HELP FROM THE STIMULUS BILL 

Michael Metzner of First Wind:  

The 300 gig goal is a worthy goal, but I am really focused on how I get the next 50-megawatt project 

financed in the marketplace. We need to be aware of what we have to deal with now and what we can 

Řƻ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳΦ ¢ƘŜ ŀƴŀƭƻƎȅ ƛǎΣ ƛŦ ȅƻǳ ŀǊŜ ƎƻƛƴƎ ǘƻ ōŀƴƎ ƻƴ ǎƻƳŜōƻŘȅΩǎ ŘƻƻǊ ŦƻǊ ŀ ȅŜŀǊ ŀƴŘ ŀǎƪ 

them to let you inτand I am talking about local communities, permitting, getting land from local 

landowners and that type of thingτand then whŜƴ ǘƘŜȅ Ŧƛƴŀƭƭȅ ƻǇŜƴ ǘƘŜ ŘƻƻǊΣ ȅƻǳ ǎŀȅΣ άL ǿŀǎ ƻƴƭȅ 

ƪƛŘŘƛƴƎΦ L Ŏŀƴƴƻǘ ŎƻƳŜ ƛƴ ŀƴȅǿŀȅ ōŜŎŀǳǎŜ L Řƻ ƴƻǘ ƘŀǾŜ ǘƘŜ ƳƻƴŜȅΣέ ƛǘ ƛǎ ƘŀǊŘ ǘƻ ƎŜǘ ōŀŎƪ ƛƴ ǘƘŜ ƴŜȄǘ 

time. So while we are trying to get to the longer term, ambitious goals, we do need the short term help 

to keep things moving along. 

Here are some facts to set the stage: as you know, the US is the fastest growing wind market globally. 

We installed another 8,300 megawatts in 2008. That was 42% of all the generation installed in 2008. 

¢ƘŀǘΩǎ ŀ ǇƘŜƴƻƳŜƴŀƭ ƴǳmber considering that wind makes up 1%ς2% of installed capacity. That 

represents $17 billion in investment and about 85,000 jobs, enough capacity to serve 2 million homes. 

Current wind capacity in the U.S. is 25,000 megawatts, up from 6,000ς7,000 a few years ago. Our 

planning is based on a little more than doubling that by 2015, which I actually think is modest. 

We have to have policy measures that will last at least long enough for manufacturing cycles to catch 

wind of them and for infrastructure development cycles to see the value. That is critically important 

because wind is the first large-scale bulk power technology that 

can be built faster than the infrastructure needed to serve it. 

As for as financing, wind projects are capital-intensive. There is no 

fuel, lower operating cost and low capacity factors, but there is 

high capital cost, so we call them capital hogs. You need a lot of 

money to invest in this business. If you want to, for example, 

ōǳƛƭŘκƛƴǎǘŀƭƭ плл ƳŜƎŀǿŀǘǘǎ ŀ ȅŜŀǊΣ ǿƘƛŎƘ ƛǎ Ƴȅ ŎƻƳǇŀƴȅΩǎ ǎtated 

goal in the S-1 that we filed, that s $1 billion of capital a year. 

Traditionally, 60%ς80% of that would come from permanent financing, from selling the tax attributes, 

and getting loans for construction, for turbines, and then permanent debt. 

State wt{Ωǎ ƘŜƭǇŜŘΦ CŜŘŜǊŀƭ ǘŀȄ ǎǳǇǇƻǊǘ Ƙŀǎ ƘŜƭǇŜŘΦ t¢/ǎ ŀƴŘ ŀŎŎŜƭŜǊŀǘŜŘ ŘŜǇǊŜŎƛŀǘƛƻƴ ƘŀǾŜ ōŜŜƴ ǘƘŜ 

main ways that the federal government has been able to incentivize wind generation, and wind 

developers then seek to monetize those PTCs with partners who have tax capacity, but most developers 

lack the income to take advantage of tax credits and accelerated depreciation. That is a backwards and 

complicated way to make these projects more economic. Further, the banks that were traditionally 

providing the turbine supply loans and construction loans are just not lending money. They are hoarding 

Being in the wind business means 

being in the transmission business. 

Wind is a resource and to the 

extent it is trapped, it needs to be 

unlocked by being able to get it to 

market.  

- Michael Metzner 

Session Quote 
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their balance sheet and hoarding capital, and the institutions that were monetizing the tax equityτthe 

AIGs, Lehman Brothers, Morgan Stanleys of the worldτare now either gone or they do not have the tax 

capacity. 

Enter the Stimulus Bill, with four key components.  

1. The PTCs were extended for three years, so any project put in service before 2012 qualifies. That 
in itself is a big improvement, but if the traditional providers of capital remain on the sideline, 
that does not help much. With the Stimulus Bill, developers will be allowed to elect an 
investment tax credit similar to solar, where you can take the tax benefit upfront.  

2. The one considerably better thing is the ability to elect a grant instead of the ITC (investment tax 
credit) or PTC and get the Treasury to cut a check.  

3. The loan guarantee program, I think, will come into fruition a few months further down the 
road.  

4. The federal RPS in carbon: carbon cap and trade or a carbon tax has potentially the biggest 
impact on development of not just wind but newer, even more expensive renewable 
technologies. 

 

From a policy standpoint, the long-term goal should be to impose on producers and consumers the full 

cost of burning conventional fuels. While the profit incentive will not take care of everything and we 

need specific policy targeted at transmission integration, etc., that 

full allocation of costτthe energy security cost as well as the 

climate costτwill address a large part of the gap.  

Moderator:  

Let me cull five statements from what we have been saying: 

1. We are not getting to a much higher rate of penetration of 
wind unless we alter our policies and our regulatory 
framework, not incrementally but starting with a clean 
sheet in a rather dramatic way. If we say that the goal is to 
get to 20% or whatever percent we want, we then have to 
have a bigger shift in policy than we have anticipated 
historically. 

2. The only way to take advantage of the investments that happen in wind or in renewables is to 
commit to a very different level of planning and coordinated management, where you have a 
decentralized system and you are trying to make it into one. We are not used to that in the US. 
Are we prepared to go with our goal of a much higher percentage reliance on wind? 

3. While technological improvement undoubtedly will help reduce cost and in a variety of ways 
make projects that are not presently feasible feasible, issues of availability of capital may in fact 
be much more important than further technological advancement. Wind is ready to go. If capital 
is the issue, then the question is, are we prepared to commit to a much more direct system of 
financing, one that says if that is the goal, then this is the upfront capital cost? 

4. I want to say just a couple of words about offshore wind. In many parts of the world, including 
the northeastern US, committing to wind means offshore wind and not terrestrial wind. And 
offshore wind is hard. Will the ultimate success of Cape Wind, which has run a regulatory 

If you are looking to attract capital 

as a development company, you 

are asking investors to accept a 

value proposition that has a bunch 

of projects in your development 

pipeline, but that have not yet 

come to fruition, and the cost of 

equity capital is going to be quite 

expensive relative to more mature 

companies with a lower growth 

rate.  

- Michael Metzner 
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gauntlet you would not wish on anybody and still has more to go, make it any easier for the 
offshore wind projects planned in Delaware or Rhode Island?  

5. If we are going to go through the regulatory gauntlet again, and if offshore wind is part of the 
goal to which we are committed, will there be some preemption through national policy of this 
decentralized system of battling it out when people do not like the aesthetics or something?  

 

Audience Q&A: 

Q1: To what extent does reaching a more ambitious goal of wind production hinge on further technological 

innovation in smart grid? 

Karl Rabago former DAS of the US DOE and Texas Public Utility Commissioner: 

 Just playing the numbers game, if we are at less than 2% right now, and it does not become a critical 

issue until 10% or 15%, we have a little time. However, having to fix voltage sags that would add 

requirements in turbine design so that they do not create voltage problems is a good way of revealing 

the externality cost of relying on an intermittent generating technology. That should rationally lead to 

innovation and smart grid technology down the line.  

Michael Metzner of First Wind: 

We are going to get a transformation of the grid. It is going to come about through a combination of 

policy directives where the market cannot step in, and then putting the right incentives in place for 

market players to do their part. But we always say, being in the wind business means being in the 

transmission business. Wind is a resource and to the extent it is trapped, it needs to be unlocked by 

being able to get it to market. So, we find ourselves focusing on circumstances where we can invest in 

generator-led, short key lines in order to enable the wind development. 

Q2: Wind turbines are going to be built where it is windy and where you can get them built. As this gets built 

out, transmission issues potentially become larger and larger. If we agree that smart grid is needed because 

we do not have gigawatt-hour battery capabilities looped into the cost of these things, then doƴΩǘ ǿŜ ƘŀǾŜ 

the problem that the cost of energy is going to be a lot cheaper on windy days? Have people come up with 

some kind of co-manufacturing, something that could be built alongside wind that could handle using a lot of 

power on windy days and doing something else when it is not windy, while we come up with better storage 

capabilities? 

Karl Rabago former DAS of the US DOE and Texas Public Utility Commissioner:  

If a lot of wind is blowing and we are loading up huge amounts of our energy requirement at relatively 

low cost, on a system average basis, that is probably a good thing. Because if the cost is more for 

ancillary to firm, then the total cost, the bill, is still manageable. And since customers pay bills and not 

rates, an abundance of low-cost power being fed into the grid at 1 cent a kilowatt hour enables an awful 

lot of ancillary technologies to keep the overall bill normal. 
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Q3: There is considerable activity in the entrepreneurial community developing technology for micro wind. 

What do you think the market prospects are for micro wind generation? 

Karl Rabago former DAS of the US DOE and Texas Public Utility Commissioner:  

I put micro wind in the category of all the distributed energy services solutions. The real issue there is 

trying to get energy out of non-laminar flows and constantly shifting wind directions in urban settings 

and stuff like that. I know they are still working on it. Some small machines are being developed for 

special applications. To me, the question is, do our electric utility 

distribution companies truly understand their marginal 

distribution capacity cost? Because that is what distributed energy 

services play against. If they really know it and if we want to get at 

it, we could always, as regulators, put that up for bid and see who 

could provide or solve that capacity cost problem at the lowest 

total cost. We would see an explosion of those types of solutions. 

Q4: Regarding the financing of new wind development, is there a 

difference between the rate of return on investment that investors are 

looking for from wind development, relative to more traditional 

developments like Exxon might have been involved in? And how is that 

impacting the rollout of wind plants across the country? 

Michael Metzner of First Wind:  

There is, and it is because these are growth companies; the rate of 

return that investors are expecting on an existing project will not be in line with a conventional energy 

project. If you are looking to attract capital as a development company, you are asking investors to 

accept a value proposition that has a bunch of projects in your development pipeline, but that have not 

yet come to fruition, and the cost of equity capital is going to be quite expensive relative to more 

mature companies with a lower growth rate. It is more about growth than technology But a well-

conceived wind project where you have the land tied up, it is all permitted, you have an off-take 

agreement, you have contracted for the turbines and such is a pretty high-rated project, because you do 

not have the fuel risk. 

Q5: Señor Gonzalez, looking backward, what would you have wanted Spain to do differently in regard to 

reactive compensation making the transmission grid smarter at that point? And what lesson could the US 

learn from your experience?  

Gerardo González of Red Eléctrica de España:  

My company is trying to make it obligatory for the other wind farms to have continuous voltage control, 

but it is not always so easy, you know? My company will help, but not all that we propose is applied. So 

we still work with fixed control voltage, but we will have the possibility and the security reason to 

modify.  

Anyone who thinks Deepwater is 

not going to have opposition does 

not know the history of facility 

siting. I do not care what the 

facility is. If you do not run the 

process right, you will have 

opponents. And if you do not 

ǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ƻǇǇƻƴŜƴǘΩǎ ǊƛƎƘǘΣ 

the project will come to a halt. We 

better learn the right ways to run 

facility siting processes, or we will 

not make the progress that we 

want. 

- Larry Susskind 
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Our experience is that we would like to have continuous voltage control, but we know sometimes it is 

difficult, because having voltage control of wind farms is not the same as the rest of the generation. So, 

we have talked a lot with the investor and the owner of the wind farm, because at first they saw only 

the possibility of investment. We made them understand that they are participants in a system where 

they are in charge of part of its reliability, so they cannot see it only as a way to earn money and forget 

it. Finally, they understood that and they have, for example, modified the curve to comply with the 

voltage dips. 

Q6: Michael, what is your view on First Wind actually developing offshore wind projects? Why or why not, 

and what might cause you to get into that? 

Michael Metzner of First Wind:  

We are invested in a company called Deepwater Wind that was recently awarded some rights or 

concessions offshore in Rhode Island and New Jersey. We have great hope for Deepwater Wind in the 

three- to five-year timeframe. It is not our focus in the immediate term, which is all onshore. It is 

basically a capacity factor versus capital cost equation. Offshore is 

obviously more expensive to build or maintain, but if you can get a 

50-plus [megawatt] wind resource, that can make up for a lot of 

cost. In addition, the offshore stuff, 20 miles offshore in 200-plus 

feet of water, does not have the local issues, it is out of sight, it is 

not visible, so your permitting should be a lot more 

straightforward.  

Moderator:  

Anyone who thinks Deepwater is not going to have opposition 

does not know the history of facility siting. I do not care what the 

facility is. If you do not run the process right, you will have opponents. And if you do not respond to the 

ƻǇǇƻƴŜƴǘΩǎ ǊƛƎƘǘΣ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ŎƻƳŜ ǘƻ ŀ ƘŀƭǘΦ ²Ŝ ōŜǘǘŜǊ ƭŜŀǊƴ ǘƘŜ ǊƛƎƘǘ ǿŀȅǎ ǘƻ Ǌǳƴ ŦŀŎƛƭƛǘȅ ǎƛǘƛƴƎ 

processes, or we will not make the progress that we want. 

SHOULD WE CHANGE THE WAY WE INCENTIVIZE RENEWABLES? 

Michael Metzner of First Wind:  

By consensus, the main driver in terms of societal objectives for promoting wind and other renewables 

is climate. In the electric sector, 80% of the greenhouse gas emissions come from ŎƻŀƭΦ .ŀǎŜŘ ƻƴ ǘƻŘŀȅΩǎ 

system configuration technologies, if you have 300 gigawatts of wind, you have about 30 gigawatts of 

firm capacity by coal as the primary source of firm capacity on the system. So if you get the 30 

gigawatts, most of which competes with natural gas, then based on current trajectory, you will have 

moved heaven and earth and left the main part of the problem unsolved. Given that current wind and 

other renewable support schemes strictly favor energy and do not recognize the value of firm capacity, 

We probably do not have the right 

kind of regulators if they are 

politically appointed, scared, 

nervous, always questioning their 

own authority to make the tough 

decisions. Maybe it is time to start 

thinking about new kinds of 

regulators. 

- Karl Rabago 

 

Session Quote 



 

Neuron Global Inc - 40 - Conference Insight Report 

 
MIT ENERGY CONFERENCE Accelerating Change in Global Energy  

 

does there need to be a fundamental change in the way we incentivize renewables to place more value 

on firm capacity? How would that affect the pattern and pace of expansion of wind? 

Karl Rabago former DAS of the US DOE and Texas Public Utility Commissioner:  

Critical warning: wind is not the best way to solve the climate problem. This is true for every kind of 

renewable energy technology. If you are going to hitch your wagon to that horse, you will end up on a 

bumpy road. Some other critically important points:  

¶ If we could ever articulate a real policy framework for energy security, we could make some 
progress in this country.  

¶ We have to switch to a low-cost, even if relatively high-priced, set of energy solutions. 

¶ We have to learn to plan, and plan against goals. Our policymakers need to be asked and held 
ŀŎŎƻǳƴǘŀōƭŜ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴΣ ά²Ƙŀǘ Řƻ ȅƻǳ ǿŀƴǘ ǘƘŜ ǿƻǊƭŘ ǘƻ ƭƻƻƪ ƭƛƪŜ ŀŦǘŜǊ ǿŜ Ǝƻ 
ǘƘǊƻǳƎƘ ǘƘƛǎ ǘǊŀƴǎƛǘƛƻƴΚέ ²Ŝ ƴŜŜŘ ǘƻ ƪƴƻǿ ǿƘŀǘ ǿŜ ŀǊŜ ǿƻǊƪƛƴƎ ǘƻΣ ŀƴŘ ǘƘŜƴ ǇƭŀƴƴƛƴƎ ƴŜŜŘǎ ǘƻ 
happen.  

¶ We probably do not have the right kind of regulators if they are politically appointed, scared, 
nervous, always questioning their own authority to make the tough decisions. Maybe it is time 
to start thinking about new kinds of regulators. 

¶ Remember that the only impediment to what we want to do is anything we have done before. 
Everybody builds momentum around the way we did the last thing. Getting out of the 
framework of economic dispatch, of PTC only, of tax appetite as the only way to channel money 
toward new technologies, of linear technological development models as opposed to cybernetic 
ones, we have to give ourselves the tools and practice to allow ourselves to break from what we 
did beforeτor else we are just going to keep doing it the same way, and that does not work. 

 

Michael Metzner of First Wind:  

We have an absolutely huge opportunity. It comes down to the big question of what kind of society, 

what kind of country do we want? If we just have the nerve as a country to begin to recognize the real 

cost of our current energy consumption pattern, if we can do that and take advantage of the situation, 

and do it in a way that also provides for economic growth, we are on our way. If we can seize the 

moment to get carbon legislation passed, that will be a huge step forward for renewables. I really 

cannot think of any one thing that is more important. 
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Back to the Future or Back to Basics: The Coming Decade for Baseload Power 

 

Ian Copeland of Bechtel Power:  

The need for power is tremendous and growing. Between now and 2030, we have to put twice as much 

electricity on the grid as we have since Edison first conceptualized the idea of electric powerτtwice as 

much in 30 years. Most of that growth comes from the non-OECD countries-68%. Furthermore, over 

50% of the growth in electricity use is going to be in three countries: China, India, and the United States.  

What are the drivers for our new baseload power? 

¶ The obvious demand for energy I just mentioned 

¶ Energy policy 

¶ Financial incentives  

¶ Security 

¶ Climate change and carbon policies  

¶ Equipment and material costs: there has been a tremendous run-up in conventional and nuclear 
power costs  

¶ Renewables: the large consensus is that a lot of renewable technologies will be crossing grid 
parity in a 2012ς2014 timeframe; is that going to come true?  

¶ Maturity and scalability: some very interesting technologies are out there, but if they are niche 
and do not scale to the gigawatt level, they probably are not relevant for baseload capacity  
 

 

Panel 

Ian Copeland, President, New Technology, Bechtel Power 

Jake Erhard, Principal, ArcLight Capital Partners 

Robert Shannon, Manager, Technology Strategy, Siemens Energy Technology & Innovation  

Moderator:  Danny Ellerman, Senior Lecturer, MIT 

Overview 

The demand for power is enormous: twice the energy ever created to date has to be put on the grid 

in the next 30 years. The panel discusses the many factors that impact on the decision to bring 

electricity on line, from long waits for permits and construction to policy priorities at all levels of 

government, from questions about the advent of renewables in baseload power production to what 

the ongoing recession will do to the industry and its future plans. Among the topics discussed: 

¶ Coal in the Past, Coal in the Future, but No Coal (Plants) Today 

¶ Change and Uncertainly Dominate the Energy Marketplace 

¶ Reliability, Efficiency, Effectiveness, Regulation 

¶ [ƛŦŜ 9ȄǘŜƴǎƛƻƴ 9ȄǇŀƴŘǎ ǘƘŜ bǳŎƭŜŀǊ άCƭŜŜǘέ 
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COAL IN THE PAST, COAL IN THE FUTURE, BUT NO COAL (PLANTS) TODAY 

The drivers for different kinds of new capacity are quite distinct. Looking at history we see a big swatch 

of nuclear runs through in the middle of the 70s and 80s. There is a little bit of renewable in the middle 

of the 80s and into the 90s. We moved dramatically into coal in the early part of the 60s and then out of 

coal: In fact, there was a 10-year hiatus in coal in the US between 1996 and 2006- the most recent of 

which was primarily pushed through into the gas marketplace. During the big gas bubble, our company 

alone put out probably 22,000 megawatts of gas in one year in the 

United States and the overall market was quite a bit larger than 

that. And now today you see a resurgence of coal, a lot more gas, 

and some renewables.  

bƻǿΣ ƭŜǘΩǎ ǘŀƭƪ ŀōƻǳǘ ǘƘŜ ŦǳǘǳǊŜΦ L9! ώLƴǘŜǊƴŀǘƛƻƴŀƭ 9ƴŜǊƎȅ !ƎŜƴŎȅϐ 

production predictions for 2005 to 2030 show that despite the 

fact that renewables are growing about 92% per annum, the real 

issue is that the baseload already exists, and it is hard to change a 

ōƛƎΣ ƳƻǾƛƴƎ ǎƘƛǇΦ /ƻŀƭ ƛǎ ǘƻŘŀȅΩǎ ƳŀǊƪŜǘΣ ǿƛǘƘ ŀ ƭƻǘ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΣ 

and tomorrow it is coal and a lot of natural gas.  

What are the policy implications of that? IEA puts out two 

incremental capacity additions scenarios: The first is just a 

reference scenario, which is an addition of 17,000 terawatts of 

power; renewables account for about $2 trillion of that marketplace. In their second scenario, 

renewables pick up about a 50% larger share, about $3 trillion. But despite the fact that you have these 

shifts, it is primarily a coal or gas marketplace. 

I think there are really two futures here:  

¶ We have constrained demand, a higher price of electricity, and primarily a gas future.  

¶ Technology innovationτand policyτallow us to produce more nuclear and to create a solution 
for coal with carbon capture and sequestration, so you have a much lower cost of electricity in 
the long run and you meet all the demand. 

 

Policy and relative economics probably are as important as technology, if not more so: that shift in US 

power generation in the last 12 years toward gas and then back toward coal was not driven primarily by 

technology improvements; it was driven primarily by policy and the way gas is priced in this country. 

Climate and other externalities, and by that I mean things like nuclear storage, have not been priced to 

date. If they are reasonably priced, you will see shifts in technology in which will drive baseload capacity. 

Jake Erhard of ArcLight Capital Partners:  

To start bringing new baseload generation into service, you undergo an odyssey of permitting and 

acquiring the requisite property rights that can take up to 10 years to accomplish. And after you have 

IEA [International Energy Agency] 

production predictions for 2005 to 

2030 show that despite the fact 

that renewables are growing about 

92% per annum, the real issue is 

that the baseload already exists, 

and it is hard to change a big, 

ƳƻǾƛƴƎ ǎƘƛǇΦ /ƻŀƭ ƛǎ ǘƻŘŀȅΩǎ 

market, with a lot of natural gas, 

and tomorrow it is coal and a lot of 

natural gas.   

- Ian Copeland 
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done that, you have a very complex task of engineering and actually constructing the power generation 

unit. In the case of baseload generation, four years is the minimum expected construction time period, 

and the dollars we are talking about are measured in billions. 

By nature, baseload generation is not designed to take advantage of short-term trends or volatility. To 

justify the investment of time and resources in capital, baseload generation requires a revenue model 

that has as its cornerstone a long-term, dependable revenue streamτone that needs to be foreseeable 

years before the plan is actually brought into service. 

¢Ƙƛǎ ŀ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǇǊƻǇƻǎƛǘƛƻƴ ǘƻ Ǉǳƭƭ ƻŦŦΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǘƻŘŀȅΩǎ ƳŀǊƪŜǘΣ ǿƘƛŎƘ ōǊƛƴƎǎ ƳŜ ǘƻ ǘƘŜ ƴŜȄǘ 

topic. We need a realistic discussion about the real-time marketplace today. I would characterize that 

marketplace as being imbued with an extremely high degree of uncertainty. And that uncertainty is, in 

many cases, breeding inaction. 

CHANGE AND UNCERTAINLY DOMINATE THE ENERGY MARKETPLACE 

A lot of changes have taken place over the last six to nine months. Many of you are very familiar with 

them. The new administration in Washington has some very admirable goals, in terms of transforming 

our energy economy to one that is more focused on renewables. But I think a lot of people in the 

financial community are uncertain as to what that is really going to mean. Some major questions 

include: 

¶ Are the policies politically implementable?  

¶ What are they going to look like if they are implemented?  

¶ Are they going to be carrots or sticks?  

¶ If they are implemented, will they be lasting?  
 

I think a lot of us remember the ethanol boom not that long ago, where people were stumbling over 

each other to put money into ethanol deals because of the support 

for the concept. But today the ethanol industry is bankrupt. 

Likewise, the economy is in a very difficult state. We have seen the 

collapse of the commodity complex. Commodities, for better or for 

worse, are a barometer of the health of the energy industry. And 

baseload generation, frankly, is dependent upon commodity prices 

to some extent to earn its gross margin. 

We are in a recession, both nationally and globally, that we do not 

yet know the depth of. That has a very direct impact on the future 

of baseload power development. We have a long-term trend of 

very consistent 1% to 2% growth in baseload electric demand; that 

has been the model for quite some time. And given the size of our 

baseload power supply and the amount of capital it requires to bring incremental megawatts into the 

system, that has created a massive amount of capital need in the past. 

Policy and relative economics 

probably are as important as 

technology, if not more so: that 

shift in US power generation in the 

last 12 years toward gas and then 

back toward coal was not driven 

primarily by technology 

improvements; it was driven 

primarily by policy and the way gas 

is priced in this country.   

- Ian Copeland 
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But as of year-to-date 2009, electric generation consumption is down 5%, a trend that is accelerating. 

Nobody really knows how far that is going to fall. A lot of people are scratching their heads and asking:  

¶ How oversupplied are we? 

¶ How long will it take us to work ourselves out of that oversupply position 

¶ Is this the right time to be talking about investing in more capacity in a dramatically demand-
structure environment? 

 

And finally of course the credit market collapse has been the subject of headlines every day. It has been 

followed by the collapse of the equity markets as well. Energy, as we all know, is an incredibly capital-

intensive sector. And without access to capital, the music will stop very quickly. 

The good news is that a lot of capital is standing on the side lines: private equity, infrastructure funds, 

sovereign wealth funds, the US government, and even banks that have a lot of capital. But the 

uncertainties in the marketplace need to be resolved before you are going to see that capital come back 

and to support an overhaul and a transition of our energy 

economy generally and baseload power generation in particular. 

Robert Shannon of Siemens Energy Technology & Innovation:  

My contribution is from the perspective of a very large global 

company, Siemens, I represent Siemens Energy. 

RELIABILITY, EFFICIENCY, EFFECTIVENESS, REGULATION 

What is a good model for cooperation between industry and 

politics? In the electricity industry, there are certain drivers: 

greenhouse gas abatement, as an example, because it is a very strong driver that we all can sink our 

teeth into. On the industry side, there are four drivers for the energy marketτwhat customers are 

looking for, what is needed in this marketplace. What I am going to suggest is that if we get the same 

kind of solutions in policy making and we are all in synch, things will be much more effective:  

1. Reliable electricity, the anticipation of production: What we need from policy then is long-term 
certainties in those regulatory measures. We cannot have annual plans for something that takes 
ten years just to site and build, let alone 30- or 40- or 60-year lifecycles on power plants. The 
average power plant in the United States is at least 30 years old. The baseload is getting older by 
one year every year, with no new coal plants coming on line. 

2. Effectiveness, an optimal use of our investment: We need an effective policy that has a very 
strong impact on the economy and on societyτit cannot just be a wish list. 

3. Efficiency, in the sense of greenhouse gas abatement: We want to minimize the lifecycle cost 
per ton of CO2 abatement if everyone wanted to capture and store CO2 tomorrow. There are a 
lot of models about how expensive that would be. Of course we want our electricity to be, you 
know, an equal part of our economy, but nobody wants to double or triple or quadruple their 
energy bill overnight. So cost efficiency is always important.  

To justify the investment of time 

and resources in capital, baseload 

generation requires a revenue 

model that has as its cornerstone a 

long-term, dependable revenue 

streamτone that needs to be 

foreseeable years before the plan is 

actually brought into service.  

- Jake Erhard 
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4. Efficient regulatory measures: If there are market based incentives worked into the policy, that 
would probably be an effective approach. The standards have to be global. If you are talking 
about the global energy system, the fuel supplies, other than coal, are global. And what happens 
to the atmosphere as a result of energy production is a global problem. So we need global 
standards and of course we need a global distribution of the responsibilities for policy. 

 

The easiest way to illustrate how we respond to policy and policy change is to take a look at what we 

have been doing to follow the stimulus bill that was passed a few weeks ago. We were following it very 

closely to see how things were going to play out and to see how it would affect our industry so that we 

can build that into our planning cycles. The stimulus package brings to mind for me three things where 

we should pay attention to what is going to happen, what it is going to mean to the industry: 

1. Energy efficiency and conservation: We are more in the production and distribution (P&D) end 
of the business, so the big player there is the smart grid. Smart anything is really a buzz word, 
but the smart grid means there are a lot of things that need to happen to make the grid more 
tuned to allowing consumers to make some choices and allowing producers to make their 
response to those choices more efficiently.  

2. Increased emphasis, in fact overwhelming emphasis, on renewables: The major renewablesτ
wind energy and solar energyτare intermittent by nature, so there needs to be energy storage 
ŀƴŘ Ǿŀǎǘ ǊŜǎǇƻƴǎŜ ƎŜƴŜǊŀǘƛƻƴΦ ¢ƘŀǘΩǎ a euphemism for, you are going to have to burn more 
natural gas, because those are the kinds of power plants that can respond to a drop in supply if 
the wind quits tomorrow or in the next hour. The transmission grid improvements are going to 
be in the form of more grids, because wind turbines, or solar power, or solar farms are going to 
go in areas where the demand is notτinto remote locations in North America for exampleτand 
we have to get the power from one place to another.  

3. Barriers to the continued use of fossil fuel, in the area of mitigating or evading the carbon 
footprints: Carbon capture and sequestration is a natural way to go there. And we need to 
establish the definitive climate policy.  

 

Moderator:  

I have two questions to pose to Ian. First, we hear a lot about the distributed grid, which in some way 

sounds like it is doing without the baseload and the power plant, the sort of central convention or 

traditional organization of the grid we have known. Would you address what you see as the implications 

of distributed grid for the role of central station power plants? Second, what is the trade-off in the 

trends between new power plant construction at the center and the continuation of what we might call 

life extension or re-powering of existing power stations? 

Ian Copeland of Bechtel Power:  

Obviously, there is a tremendous opportunity for distributed power, whether it is small micro-plants 

using traditional technologies, small gas turbines, even co-generationτsomething that has not been 

talked about here in the energy-efficiency world. There was a huge run-up in the use and management 

of co-generation in the 70s and 80s as a result of the Public Utility Regulatory Policy Act (PURPA). 
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Today, a lot of people are talking about distributed micro-wind, wind itself, or solar. There are 130 

ƎƛƎŀǿŀǘǘǎΩ ǿƻǊǘƘ ƻŦ ŎŀǇŀŎƛǘȅ ǇƻǘŜƴǘƛŀƭ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ƻƴ Ŧƭŀǘ ǊƻƻŦǘƻǇǎ ŀƭƻƴŜΤ ǘƘƻǎŜ ŀǊŜ 

phenomenally smart ideas in terms of distributing generation where the load is. If you price the 

externalities of running transmission lines, the typical cost measure is, for every dollar in central 

generation you have to put out the same amount of money into P&D. If you can avoid that and put the 

generation where the load is, it is a smart idea.  

The question is whether you can drive down the cost of that distributed power to grid parity at a 

centralized plan level. And that takes a lot of doing because, although you might have technology that 

might be nearly as cheap on a single installation basis, the cost of 

installation goes up because you are distributing the cost of that 

over many thousand sites. In addition, generally speaking, the 

bigger the unit is, the more efficient it is. 

[LC9 9·¢9b{Lhb 9·t!b5{ ¢I9 b¦/[9!w άC[99¢έ 

As to life extension, in the nuclear business, plants that were 

designed to have a 30-year operating license are all in the process 

of extending those licenses to 60 years. The US nuclear industry 

over the last 10 years has also made a remarkable change in the 

way it operates: they have moved from availability in the high 70s and 80s at best to very near 95-plusτ

the equivalent of creating about 10 new nuclear power plants, on a baseload fleet of about 104, and 

adding 10% to the capacity in the US nuclear generation marketplace just by better management of the 

fleet. 

Life extension is there. If you really want to solve the climate problem and you are willing to deal with 

the stranded asset cost of a bunch of old power plants that today are 28%, 26%, 25%, 30% nuclear 

fission and you want to go to supercritical or ultra-supercritical coal-fired power plants, you can solve 

the climate problem tomorrow.  

Moderator:  

Jake, how do you see did changes evolving in terms of the types of projects and partners that you will 

look for when we come back to building central station power? You will be doing major finance in this 

area; how will the financing look different from what it has been in the pastτor will it look different? 

Jake Erhard of ArcLight Capital Partners:  

Like the price of oil, the answer to this question is very point-in-time-dependent. The way we finance 

corporations or effect project financing is not going to change. You have a very basic reliance on two 

fundamental sources of capital: debt capital and equity capital. In the case of renewables, you also have 

a significant reliance on what is referred to in the industry as tax equity. The means by which the federal 

government is spurring renewable energy development is through the creation of production tax credits 

and through accelerated tax depreciation. 

Smart anything is really a buzz 

word, but the smart grid means 

there are a lot of things that need 

to happen to make the grid more 

tuned to allowing consumers to 

make some choices and allowing 

producers to make their response 

to those choices more efficiently.   

- Robert Shannon 
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For the most part, the developer of a power plant, or even a small company that is attempting to build a 

fleet of new renewable energy power plants, does not yet have income that it can use as a shield by 

virtue of the use of those production tax credits and those tax depreciation benefits. So a market has 

been created whereby corporate investors, by virtue of lease structures or other partnership structures, 

can come in and provide capital to projects. In exchange, they receive all of the tax benefits from the 

projects and the developer will receive cash that it can use to finance this project. The tax benefits in the 

renewables space are by and large being transferred to the corporate space. 

What has happened in the last couple of months is that as the corporate sector has suffered with the 

rest of the economy generally, the appetite for investing in tax equity has significantly fallen off. Lack of 

access to this source of capital is one of the very significant issues that is affecting renewable energy 

today.  

More generally, I think the basic building blocks of debt and equity capital will continue to exist in the 

marketplace. They will be at different ratios and at different levels. But what people are demanding is a 

different or a more consistent revenue model for the assets themselves. The PURPA model was the 

bane of many utilities that were basically forced to enter into long-term contracts with co-generation 

facilities to facilitate the development of more efficient power plants that use the waste heat to support 

ƛƴŘǳǎǘǊƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎΦ Lƴ ǘƻŘŀȅΩǎ ƳŀǊƪŜǘΣ ǿŜ Ŏŀƴ ǳǎŜ ŀ ǊŜǾŜƴǳŜ-based model that relies not just on tax 

incentives but on regimes set up to create long-term revenue streams that will facilitate financing, bring 

capital back into the marketplace and bǊƛŘƎŜ ǘƻŘŀȅΩǎ ǇŜǊƛƻŘ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅ ǘƻ ŀ ƳƻǊŜ Ǌƻōǳǎǘ 

development cycle. 

Moderator:  

Bob, what about CO2 prices? We have a little laboratory going on. A CO2 price has been set. How is that 

affecting plans for power plant and baseload construction? 

Robert Shannon of Siemens Energy Technology & Innovation:  

Carbon price means having a set of policies or an environment in which we know what the carbon prices 

are based on, and we know how they are going to move forward, so that some reasonable marketing 

models can be projected out in time and planning can go forward with some reliability, based on the 

price of carbon. We are all looking forward to what happens in the US government. There will be strong 

and pointed debate on that in the coming year.  

Audience Q&A: 

Q1: Geothermal has been somewhat conspicuous by its absence this morning. Could the panel talk about the 

limitations to enhanced geothermal systems, that is, the deep systems that give you the 100-megawatt 

plants or 10s-of-megawatt plants? What are the problems that are preventing that from being implemented 

further? 
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Robert Shannon of Siemens Energy Technology & Innovation:  

Anecdotally, the last large prototype plant caused an earth tremor, so they shut it down, maybe not the 

last one, but one recently. And there are technological challenges in geothermal too: it seems like 

ǘƘƻǳƎƘ ȅƻǳϥǊŜ Ƨǳǎǘ ōǊƛƴƎƛƴƎ ǎǘŜŀƳ ƻǳǘ ƻŦ ǘƘŜ ƎǊƻǳƴŘΣ ōǳǘ ƛǘΩǎ ŀ ǇǊŜǘǘȅ ŀƎƎǊŜǎǎƛǾŜ ǎǘŜŀƳΦ 

Ian Copeland of Bechtel Power:  

It is a great technology and it has the lowest set cost of electricity. But it has problems with scalability. 

There are limited locations around the world where you can get to hot steam that is not very, very nasty 

stuff. A lot of the cost of a geothermal power plant is in the pipe that goes down a hole. And just like in 

the oil business, you have a dry hole risk. As to enhanced geothermal, if you think about the difficulties 

that the oil patch has with respect to characterizing and making sure that they are actually managing a 

field, think about putting drill hole down and actually then fractionating ground in a way in which you 

can drive it through. There are significant technical issues that are not above the ground.  

Jake Erhard of ArcLight Capital Partners:  

We at ArcLight own three 80-megawatt geothermal power plants located on the US naval base in China 

Lake, California. Those projects were developed in the late 70s. They were projected, through the 

depletion of the geothermal resource, to be operating at probably half of that capacity today. But 

through life extension that is pretty unique to the geothermal 

industry, by enhancing the resource through water injection and 

developing enhanced geothermal through binary fluid transfer, we 

are operating at those plants at greater capacity today. 

But geothermal is a very limited resource and a very challenging 

one to exploit. Most of the viable geothermal resources in North 

America have been identified and for the most part, exploited. We 

are looking at some new, green field or field expansion 

geothermal within our facilities. Frankly, they are not nearly as 

efficient as they were 20 years ago.  

What it requires from the State of California is a political 

willingness to pay a higher price for that type of power. The 

California Public Utility Commission and the legislature generally has supported that political choice 

whereby they are paying more for geothermal than they would for wind and certainly a lot more than 

for fossil-based fuels. It is that kind of choice that will ultimately drive the development and exploitation 

of more marginal geothermal resources. 

Q2: Do any of you have concerns about seeing too much natural gas used in baseload power?  I point out, 

first, the price volatility, what that can do to the electric sector, and second, the energy security issue: if we 

have a lot of natural gas in our electricity sector, would that mean we are using more and more natural gas 

from foreign sources?  

If you really want to solve the 

climate problem and you are 

willing to deal with the stranded 

asset cost of a bunch of old power 

plants that today are 28%, 26%, 

25%, 30% nuclear fission and you 

want to go to supercritical or ultra-

supercritical coal-fired power 

plants, you can solve the climate 

problem tomorrow. 

- Ian Copeland 
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Robert Shannon of Siemens Energy Technology & Innovation:  

The natural gas market has become a global commodity; not too long ago, it was a set of regional 

markets: a North American market, a Europe market, an Asian market. That has mostly been driven by 

the build-out of liquefied natural gas (LNG) technologies, where there are ports being made and ships 

being built and licenses being granted. If LNG builds out, then it will make it truly a global market. I am 

not really a financial analyst. so I do not know if they kind of balance things out. But it seems to me that 

that would put some balance, some dampening into the system. 

Ian Copeland of Bechtel Power:  

[Ŝǘ ƳŜ ŀŘŘǊŜǎǎ ǘƘŀǘΦ ²Ŝ ōǳƛƭŘ ŀōƻǳǘ рл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ [bD ŎŀǇŀŎƛǘȅΦ ¢ƘŜǊŜ ƛǎ ŀ ǊŜŀƭ ƛǎǎǳŜ ǿƛǘƘ ǊŜǎǇŜŎǘ 

to the volatility of gas in the marketplace. It has, to some extent, decoupled from the oil marketplace, 

but not completely. Certainly it has become a lot more fungible with the LNG capacity around the world.  

I do not think you ever get away from the fact that gas, like a lot of fuels, will have variability in its 

pricing. If you have a lot of your system built on a particular fuel source, you run the risk of having 

displacements. The amount of gas capacity that was put in play in the early 2000s caused a significant 

disruption in the electricity supply marketplace, because it all came on at once and the market 

collapsed. Gas pricing went through the roof, because everybody was trying to get it. And there was too 

much capacity on stream. 

The problem today is those 10-year commitments in terms of building something or getting a permit. 

Today in the United States, getting a permit for a coal plant is next to impossible. 

Jake Erhard of ArcLight Capital Partners:  

Are we going to be, here in the US, a participant in the global LNG market? In the early part of this 

decade, the consensus was yes, and very soon. A tremendous amount of regasification capacity was 

built on our Gulf Coast and along the East Coast here in the United 

States that today is virtually empty, with the exception of a couple 

of legacy contracts, deals that are basically baseloading the energy 

into the Boston market. And a lot that has to do with what was 

mentioned earlier about the domestic supply of natural gas. 

Now the oil and gas companies have figured out how to exploit 

shale, this highly hydrocarbon-intensive reservoir rock, actually a 

resource rock, through a course of drilling and stimulation 

techniques that is yielding incredible amounts of new domestic 

gas supply and has effectively displaced LNG. If you look at what 

the market is saying about how the public debt and equity at some 

of the LNG-focused players is performing, no one is expecting that situation to change anytime soon. 

There is clearly a significant amount of natural gas here in North America. What the market knows is 

Lƴ ǘƻŘŀȅΩǎ ƳŀǊƪŜǘΣ ǿŜ Ŏŀƴ ǳǎŜ ŀ 

revenue-based model that relies 

not just on tax incentives but on 

regimes set up to create long-term 

revenue streams that will facilitate 

financing, bring capital back into 

ǘƘŜ ƳŀǊƪŜǘǇƭŀŎŜ ŀƴŘ ōǊƛŘƎŜ ǘƻŘŀȅΩǎ 

period of uncertainty to a more 

robust development cycle.  

- Jake Erhard 
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that when demand and commodity prices recover, a significant amount of drilling can be done to supply 

and meet that need here. 

Q3: Jake, how would the investment in renewables, and of course baseload, be affected by carbon trade, a 

cap and trade? What would that do to investment models?  

Jake Erhard of ArcLight Capital Partners:  

In theory, the availability of carbon renewable energy credits and the ability to trade them and monetize 

them at the marketplace clearly create some additional incentive to build, own, and operate renewable 

energy plants. 

But the trading markets have some real limitations; they really do not send long-term price signals. You 

can, at best, maybe go forward three or four years into the voluntary carbon markets and the Europe 

carbon exchange. But three or four years is really not sufficient time to make a significant capital 

investment. 

And where you have seen a lot of renewable energy investment in the United States, as in California, 

state renewable portfolio standards have been implemented whereby the utilities are required to 

procure increasing percentages of their power from wind and other renewable resources. And that, 

more than the prospect of trading credits, has fueled the massive amount of renewable energy 

development in the state of California, for example 
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Energy Storage for the Grid: How to Deliver Renewables on Demand 

 

Moderator:  

I was asked to give just a brief introduction. First, electricity is a very convenient form of energy for the 

user, but it has one terribly important peculiarity, at least in the form that we use it on the grid: the 

amount of electricity produced has to exactly match the amount of electricity that is consumed at every 

instant in time. That places major demands on how you run the electricity system.  

Second, demand for electricity is very cyclical throughout the day, the days of the week and the seasons 

of the year. In addition, electricity has an enormous amount of short-term volatility in demand that has 

to do with things like weather. That cyclicality and that short-run volatility in demand, in a system that 

has to be balanced at every instant between demand and supply, places great demands on the system. 

At the moment, our main storage technology, the one that you do not really think of as storage, but 

provides all of the back-up ability to supply power at any point in time, is the construction of excess 

capacity in the form of power plants. Today, however we are going to talk about the forms of storage 

that could substitute for having to have many different kinds of power plants on line at any point in 

time.  

A 2008 graph of wholesale electricity prices in the Boston area shows what the wholesale price of 

ŜƭŜŎǘǊƛŎƛǘȅ ƭƻƻƪǎ ƭƛƪŜΦ ¢ƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘΩǎ ǎŎŀǘǘŜǊŜŘ ǎƻ ǿƛƭŘƭȅ ƛǎ ŀ ǊŜŦƭŜŎǘƛƻƴ ƻŦ ǘƘƛǎ ǇǊƻōƭŜƳ ƻŦ ƳŀǘŎƘƛƴƎ 

supply and demand at every instant. The median price of electricity in the Boston area wholesale is 

about $75 per megawatt hour, but prices often fluctuate to two and three times the median and a few 

Panel 

Gary Colello, CEO, Premium Power 

Matthew Nordan, President, Lux Research 

Ali Nourdai, Manager, Distributed Energy Resources, American Electric Power 

Moderator:  John Parsons, Senior Lecturer, MIT 

 

Overview 

The electricity industry has traditionally solved the problems of cyclicality and volatility of supply and 

demand, exacerbated today by increasing use of renewable energy sources, by building more power 

plants. Storing energy has now become a viable and urgent alternative. This panel discusses their 

approaches to the challenges of energy storage, their achievements to date and their views on what 

will happen next. Among the points discussed: 

ω ά! [ƛǘǘƭŜ tƻǿŜǊΣ CŀǎǘΣέ ǾǎΦ ά! [ƻǘ ƻŦ tƻǿŜǊΣ aƻǊŜ {ƭƻǿƭȅέ 

ω Renewables Threaten the Electricity Industry  

ω Innovation? The Same Old Technologies, Packaged Better  

ω Educating Regulators to Recognize the Market Value of Energy Storage  
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times get up into the area of eight and nine times that price. That is the economic reflection of our 

inability to provide easily stored stocks of electricity to smooth out our delivery across the demand. 

¢ƘŀǘΩǎ ǘƘŜ ƻƭŘ ǎǘƻǊȅ ŀōƻǳǘ ǎǘƻǊŀƎŜΦ !ǘ ǘƘŜ ƳƻƳŜƴǘΣ ǿŜ ƘŀǾŜ ŀ ƴŜǿ 

problem in storage. On top of the very cyclical pattern of demand, 

we are now putting certain forms of electricity generation like 

wind and solar that themselves have cyclicality and volatility. So 

matching demand and supply becomes an even more difficult 

ǇǊƻōƭŜƳΦ ²ƛǘƘ ǘƘŀǘΣ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ǘǳǊƴ ǘƻ ǘƘŜ new ways to supply 

storage so that we can smooth out the production of electricity 

and lower the cost. 

Matthew Nordan of Lux Research: 

[ŜǘΩǎ ǘƘƛƴƪ ŦƻǊ ŀ ƳƛƴǳǘŜ ŀōƻǳǘ ŎƻƳƳƻŘƛǘƛŜǎΣ ŀōƻǳǘ ǘƘƛƴƎǎ ǘƘŀǘ ŀǊŜ ōƻǳƎƘǘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǇǊƛŎŜ ŀƴŘ 

availability; where do we store them? So, where do we store the water? 

Audience 1: 

Tanks, reservoirs. 

Matthew Nordan of Lux Research:  

Where do we store the grain? 

Audience 2:  

Silos. 

Matthew Nordan of Lux Research:  

Where do we store the electrons? 

Audience 3:  

.ƭŀƴƪŜǘǎΧ 

Matt hew Nordan of Lux Research:  

!ƴ ŀǇǇǊƻǇǊƛŀǘŜ ŀƴǎǿŜǊΣ ōŜŎŀǳǎŜ ǿŜ ŘƻƴΩǘΦ Lǘ ƛǎ ǘƘƛǎ ƻŘŘ ŎŀǎŜ ǿƘŜǊŜ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ƛǎ ƛƴŎǊŜŘƛōƭȅ ǾƛǘŀƭΣ 

every bit of commerce and industry, every bit of your life depends on it in one way or the other, and we 

do not have any place of putting it. Imagine that when you had your computer and your computer had 

ǘƻƻ Ƴŀƴȅ ǘƘƛƴƎǎ ǘƻ ŘƻΣ ƛǘ ŘƛŘƴΩǘ ŘŜƭŀȅ ƻƴŜ ǘƘƛƴƎΤ ƛǘ ŘƛŘƴΩǘ ǘŀƪŜ ǎƻƳŜ ƻŦ ǘƘŜ ƳŜƳƻǊȅ ŀƴŘ Ǉǳǘ ƛǘ ƻƴ ŘƛǎƪΦ Lǘ 

asks you to install an additional microprocessor to handle the peak load you had just for a second, 

ƭƛǘŜǊŀƭƭȅΣ Ƨǳǎǘ ŦƻǊ ŀ ǎŜŎƻƴŘΦ ¢ƘŀǘΩǎ ǿƘŀǘ ǿŜ Řƻ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǿƻǊƭŘΦ ²Ŝ ƘŀǾŜ ǘƘŜǎŜ Ǝŀǎ-fired turbines that 

may go once or twice a year but we keep them spinning all the time so we can precisely match supply to 

Why are we interested in storing 

those electrons? One reason we 

might do it is time-shifting wind 

power, being able to TiVo the wind 

and solar to use when the sun is 

not shining or the wind is not 

blowing.  

- Matthew Nordan 
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demand. That seŜƳǎ ǇǊŜǘǘȅ ŎǊŀȊȅ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ƛǘΣ ŀƴŘ ǎƻƭǾƛƴƎ ǘƘŀǘ ǇǊƻōƭŜƳ ƛǎ ǿƘŀǘ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ 

discuss today. 

Why are we interested in storing those electrons? One reason we might do it is time-shifting wind 

power, being able to TiVo the wind and solar to use when the sun is not shining or the wind is not 

blowing. [ŜǘΩǎ ŀǎǎǳƳŜ ǘƘŀǘ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ƪŜŜǇ ƎŜǘǘƛƴƎ ŀōƻǳǘ нр҈ 

compound annual growth in installed solar and wind capacity. By 

нлмн ȅƻǳΩŘ ƘŀǾŜ рср ƎƛƎŀǿŀǘǘǎΦ ¢ƘŜƴ ŀǎǎǳƳŜ ǘƘŀǘ ŀǘ м ƻǳǘ ƻŦ нл ƻŦ 

those sites, we are going to install energy storage to buffer them 

so we can level out the load and get the benefit of the power at 

the times when generation is not necessarily at its peak. If there 

ǿŜǊŜ Ϸплл ŀ ƪƛƭƻǿŀǘǘ ŦƻǊ ǘƘŀǘ ǎǘƻǊŀƎŜ ȅƻǳ ǿƻǳƭŘ ŘŜǇƭƻȅΣ ǘƘŀǘΩǎ ŀƴ 

$11.3 billion market. 

That price is much higher than most utilities are interested in paying. That penetration rate is very low 

compared to what you can ultimately achieve. Those numbers do not really matter. The point here is no 

matter how you slice it, even this one application alone is a multi, multi-billion dollar market. When you 

add other things on top of that, it starts to get really interesting. What are those other things?  

ά! [L¢¢[9 th²9wΣ C!{¢Σέ ±{Φ ά! [h¢ hC th²9wΣ ahw9 {[h²[¸έ 

You can think about the tƘƛƴƎǎ ȅƻǳ Ŏŀƴ ǳǎŜ ǎǘƻǊŀƎŜ ŦƻǊ ƻƴ ŀ ƎǊƛŘ ƛƴ ǘŜǊƳǎ ƻŦΣ άIƻǿ ƳǳŎƘ ǇƻǿŜǊ Řƻ ȅƻǳ 

ƴŜŜŘΚέ ŀƴŘ ƛƴ ǘŜǊƳǎ ƻŦΣ ά5ƻŜǎ ƛǘ ƴŜŜŘ ǘƻ ōŜ Ŧŀǎǘ ƻǊ ǎƭƻǿΚέ !ƴŘ ȅƻǳΩƭƭ ŦƛƴŘ ǘƘŀǘ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ŀƭǘƘƻǳƎƘ 

ǘƘŜǊŜ ŀǊŜ ƭƻǘǎ ƻŦ ǘƘŜƳΣ Ŧŀƭƭ ƛƴǘƻ ǘǿƻ ōǳŎƪŜǘǎΦ ¢ƘŜǊŜ ƛǎ άŀ ƭƛǘǘƭŜ ōƛǘ ƻŦ ǇƻǿŜǊΣ ǊŜŀƭƭȅ ŦŀǎǘΦέ ¢Ƙƛǎ ƛǎ ǿƘŀǘ ǿŜ 

refer to as grid support, where you want to inject power very rapidly to do something, such as keep a 

nice constant 60-hertz cycle to overcome a voltage dip. 

¢ƘŜ ƻǘƘŜǊ ōƛƎ ōǳŎƪŜǘ ƛǎ άŀ ǿƘƻƭŜ ƭƻǘ ƻŦ ǇƻǿŜǊΣ ŘƻŜǎƴΩǘ ƴŜŜŘ ǘƻ ōŜ ǊŜŀƭ ŦŀǎǘΦέ ¢Ƙƛǎ ƛǎ ŦƻǊ ǘƘƛƴƎǎ ƭƛƪŜ ǇŜŀƪ 

ǎƘƛŦǘƛƴƎΥ ōŜƛƴƎ ŀōƭŜ ǘƻ ōǳȅ ŜƭŜŎǘǊƛŎƛǘȅ ŘǳǊƛƴƎ ǘƘŜ ƴƛƎƘǘ ǿƘŜƴ ƛǘΩǎ ǊŜŀƭƭȅ ŎƘŜŀǇ ǎƻ ȅƻǳ Ŏŀƴ ǳǎŜ ƛǘ ŘǳǊƛƴƎ ǘƘŜ 

day. This is load leveling, which is what time-ǎƘƛŦǘƛƴƎ ǊŜƴŜǿŀōƭŜ ƛǎΦ LǘΩǎ ¢ϧ5 ώǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ 

distribution] mitigation if you are a utility and you need to build a new transmission line out to a new 

housing development popping up, but regulations are likely to prevent you from doing that. Rather than 

building new distribution, you could just store the stuff at the end of the existing wires at night and then 

deploy that during the day. You do not have to build new T&D infrastructure. So there are lots of 

ǊŜŀǎƻƴǎ ǘƘŀǘ ȅƻǳ ƳƛƎƘǘ ǿŀƴǘ ǘƻ Řƻ ŀ ƭƻǘ ƻŦ ǎǘǳŦŦ ōǳǘ ƛǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǊŜŀƭ ŦŀǎǘΦΦ 

These two market segments end up being really, really different, no matter how you measure them. If 

you look at market size, the grid support segment is under $1 billion, but it is still pretty big. Incumbent 

technology is here to do this, that is, banks of lead acid batteries. But for the most part, people do not 

use any kind of battery, or anything else; they just build gas-fired turbines and turn them on twice a 

year. There are other ways you could do this as well. You could store energy mechanically, you can have 

a flywheel, something that you spin up and the storage comes in the momentum of the things spinning 

around. You can do it with a more advanced form of battery that is faster and has higher energy density, 

Our goal at the end of the day is 

that every single application should 

have multiple values. Otherwise, 

we cannot keep justifying it on the 

net present worth value basis. 

- Ali Nourai 
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like a lithium ion battery. And you can store it in something that does not have any problem with 

running out of charges, like an ultra capacitor. It will basically last forever. 

For the bulk energy storage segmentΣ άŀ ƭƻǘ ƻŦ ǎǘǳŦŦΣ ōǳǘ ǎƭƻǿƭȅΣέ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀǊŜ ŘƛŦŦŜǊŜƴǘΦ ¢Ƙƛǎ ƛǎ ŀ 

tiny market: by our math, about $120 million in 2007, but it is growing a lot faster. The conventional 

ways of doing bulk energy storage are kind of tapped out. The oldest way is pumped hydroelectric, 

ǿƘƛŎƘ ƛǎ ōŀǎƛŎŀƭƭȅ ǇǳƳǇƛƴƎ ǿŀǘŜǊ ǳǇƘƛƭƭ ŀƴŘ ǘƘŜƴ ƭŜǘǘƛƴƎ ƛǘ Ǌǳƴ ŘƻǿƴΦ ¸ƻǳΩǊŜ ǎƻǊǘ of time-shifting via the 

dam. The other is compressed air energy storage: when the wind is blowing, we use that to compress air 

and then we sort of pull the cork on the compressed air and it will whoosh out. We can use that to drive 

the turbine instead.  

To count the progressive energy utilities in the U.S., you need both hands but not your toes. And they 

are very interested in deploying systems like this, to the extent that it allows them to get around the 

cost and environmental regulatory issues of building new plants, building new transmission 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ .ǳǘ ƛƴ ǘƘŜ ƳŀǘƘ ǘƘŀǘ ǿŜ ƘŀǾŜ ŘƻƴŜ ǿƛǘƘ ǘƘŜƳΣ ȅƻǳ ŎŀƴΩǘ ǊŜŀƭƭȅ ƳŀƪŜ ƛǘ ǿƻǊƪ ƻǳǘǎƛŘŜ ƻŦ 

some little niches if you have just one of these applications. You really need to get at least two of them: 

one that can do a lot slowly and one that can do a little bit fast. 

So, how are we going to get around that? In a consulting study that we did looking at a new battery 

technology, looking at just the peak-shaving application, as the math works out, you see this big 

negative number in net benefit per year-all these batteries cost 

ȅƻǳ ƳƻǊŜ ǘƘŀƴ ȅƻǳ ƎŜǘ ōŀŎƪ ŦǊƻƳ Ƨǳǎǘ ǇŜŀƪ ǎƘŀǾƛƴƎΦ {ƻ ȅƻǳΩƭƭ ƘŀǾŜ 

ǘƻ ƘŀǾŜ ǎƻƳŜ ƻǘƘŜǊ ǾŀƭǳŜ ǎǘǊŜŀƳ ƛŦ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƎŜǘ ƛǘ ǘƻ ǿƻǊƪΦ 

What does the future look like? Two radically different ways this 

could go. One of them is the mainframe computer vision, that we 

ƘŀǾŜ ŀ ƎƛƎŀƴǘƛŎ ōƻȄ ŀƴŘ ǿŜ ǎŀȅΣ ά²ƘŜǊŜ ƛǎ ǘƘŜ ǎǘƻǊŀƎŜΚέ ¢ƘŜǊŜ ŀǊŜ 

a lot of people working on this. At the other end, it might look 

very different. It might look like a swarm, more like Kazaa or 

Juiced, where you have a lot of little boxes and you swarm them 

together so that you can reconfigure them to do both 

applications. What is likely not to be in our view, however, is 

having hybrid electric vehicles plugged into the grid as the units that get swarmed. The main reason is 

the cycle life: if you buy one of those carsτand we are just now to battery technology that lets you to 

have enough cycle life to drive for five or ten years without replacing the batteryτƛŦ ȅƻǳΩǊŜ ƴƻǿ ƎƻƛƴƎ ǘƻ 

let the utility just charge it every night, are you going to be okay with that? άCut the lifetime of my car in 

half? No, I want you to pay me.έ So, at least until battery technology changes, we can disabuse ourselves 

of the vision at the bottom. 

Ali Nourai of American Electric Power:  

!ǎ ǳǘƛƭƛǘȅ ƎǳȅǎΣ ǿŜ ŀǊŜ ŎƻƴŎŜƴǘǊŀǘƛƴƎ ŀƴŘ ŦƻŎǳǎƛƴƎ ƻƴΣ ά²Ƙŀǘ ŀƳ L ƎƻƛƴƎ ǘƻ Řƻ ǿƛǘƘ ǘƘƛǎ ōƻȄΚέ ǿƘƛŎƘ 

makes sense. And before even starting, I can say the biggest challenge we have is how to apply it 

LŦ ȅƻǳΩǊŜ ǿƻǊƪƛƴƎ ƻƴ ǘƘŜ ƎǊƛŘΣ ƛǘ 

comes down to how many kilowatt 

hours per dollar. In order to be 

economically viable, you have to 

produce the storage component 

for about $200 per kilowatt hour 

and about $250 per kilowatt, which 

is essentially about half of where 

most chemistries are now. 

- Gary Colello 
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properly such that we can rŜŀƭƛȊŜ ƳǳƭǘƛǇƭŜ ǾŀƭǳŜǎΦ ¢ƘŀǘΩǎ ǘƘŜ ŎƘŀƭƭŜƴƎŜ ƻŦ ǘƘŜ ǳǘƛƭƛǘƛŜǎΣ ǿƘŜǘƘŜǊ ǿŜ 

realize it or not. 

RENEWABLES THREATEN THE ELECTRICITY INDUSTRY 

One of the reasons that we started with energy storage in American Electric Power is that we noticed 

five to seven years ago that our business was being threatened, by something that everybody loves: 

renewable power. The number of people who have been connecting their solar cells and other things to 

our system in the last ten years went from kilowatt to megawatt. And somebody may say, so what? It is 

great. It is renewable. We love it, too, but we have no control over it. Imagine a significant percentage of 

your energy is provided by somebody who may turn it off and on whenever he feels like it. He may not 

maintain it. We cannot detach it. That is a threat to our business.  

¢ƘŜƴ ǿŜ ŀǎƪŜŘΣ ά²Ƙŀǘ ŀǊŜ ǿŜ ƎƻƛƴƎ ǘƻ Řƻ ŀōƻǳǘ ƛǘΚ ¢ƘŜ ŀƴǎǿŜǊ ƛǎΣ ōǳƛƭŘ ŀ ǿŀƭƭΣ ŀ ōǳŦŦŜǊΣ ōŜǘǿŜŜƴ ǳǘƛƭƛǘȅ 

control and nonutility-ƻǿƴŜŘ ƎŜƴŜǊŀǘƛƻƴΦ .ŜŎŀǳǎŜ ǘƘŀǘ ƛǎ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ŦǳǘǳǊŜΤ ǿŜΩǊŜ ƎƻƛƴƎ to 

have that kind of energy whether we like it or not. So, that is why we got started.  

TƘŜ ƪŜȅ ǾŀƭǳŜΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ǘƘŜ ŀƴǎǿŜǊ ǘƻ Ƴŀƴȅ ǉǳŜǎǘƛƻƴǎ ǿŜ ǊŜŎŜƛǾŜ ƛǎΣ άIƻǿ ƛƴ ǘƘŜ ǿƻǊƭŘ ŎƻǳƭŘ ȅƻǳ 

ƧǳǎǘƛŦȅ ǎǳŎƘ ŜȄǇŜƴǎƛǾŜ ǎǘƻǊŀƎŜΚέ .ȅ ǘƘŜ ǎǘǊŀǘŜƎƛŎ ǾŀƭǳŜΥ ǎǳǊǾƛǾŀƭ is at risk here. We have an economics 

model that we use it to find out the least negative present worth 

value, or sometimes the positive, to choose a site. So, with that 

ƪƛƴŘ ƻŦ ŀ ŘǊƛǾŜǊΣ ǘƘŜ ŦƛǊǎǘ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ǿŜ Ǉǳǘ ƛƴ ǿŀǎ ƛƴ нллсΦ LǘΩǎ 

a 1 megawatt, NDY ōǳƛƭǘΣ b!{ ώǎƻŘƛǳƳ ǎǳƭŦǳǊϐ ōŀǘǘŜǊȅΦ LǘΩǎ ōŜŜƴ 

working for three years beautifully. It shaves the peak, allows us to 

defer capital.  

By December 2008, we had put in six more megawatts of the 

same type of technology. Each of the 2 megawatts at each 

different site is the size of a double-decker bus. One of them is for 

dynamic islanding: when the power goes out, those 6 megawatts 

of batteries are put in to feed the neighborhood for hours and hours. It gives the utility plenty of time to 

go and fix the problem or for the power to come back.  

Going forward, we just had a contract with Beacon Power, a Boston area company-they provide 

ŦƭȅǿƘŜŜƭΦ ²ŜΩǊŜ ƎƻƛƴƎ ǘƻ ƘŀǾŜ м ƳŜƎŀǿŀǘǘ ƻŦ ŦƭȅǿƘŜŜƭ ƛƴǎǘŀƭƭŜŘΦ ¢Ƙƛǎ ǘƘƛǊŘ ŀǇǇƭƛŎŀǘƛƻƴ ŀƭƭƻǿǎ ǳǎ ǘƻ 

realize another value: frequency regulation, ancillary service. Our goal at the end of the day is that every 

single application should have multiple values. Otherwise, we cannot keep justifying it on the net 

present worth value basis. We started because of the long-term strategic value, but we have to move 

into making it viable on its own short-ǘŜǊƳ ōŀǎƛǎΦ {ƻΣ ǘƘƛǎ ƛǎ ǘƘŜ ǘƘƛǊŘ ǾŀƭǳŜ ǿŜΩǊŜ ŀŦǘŜǊΦ 

This year we want to try community energy storage, which we believe is a game-changer. This is similar 

to the transformer that some of you may have in your backyard. People are used to it. They do not 

object to it. The battery that goes in it, and it is the one that is going to be used in electric cars. That 

battery has competition that keeps the price down. If we aggregate and control hundreds of them at the 

Battery technology progress is 

measured in decades or in 

centuries, not in years or in 

quarters. The principles of nickel 

chemistry, lithium chemistries go 

way back far before any of us were 

born.  

- Matthew Nordan 
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same time, it effectively does the job of big storage, except that it is closer to the load, it offers better 

service reliability, and because of the competition, a synergy with the car industry, the price is going to 

go down, not up.  

If you notice, there are sets of service values and market values. Unfortunately, because of the 

regulatory challenges, you either have to go this way or that way until regulators realize that we should 

be able to monetize all those values. And I believe this bŀǎƛŎŀƭƭȅ ŎƻƳŜǎ Řƻǿƴ ǘƻΣ ά²Ƙŀǘ ŀǊŜ ǘƘŜ 

ŎƘŀƭƭŜƴƎŜǎΚέ ²ƛǘƘƻǳǘ ƎƻƛƴƎ ƛƴǘƻ ŘŜǘŀƛƭǎΣ ǘƘŜre are economic challenges, which we are trying to meet by 

multiple value strength and by regulatory challenge, where the solution is education.  

Gary Colello of Premium Power:  

LΩƳ ŦǊƻƳ tǊŜƳƛǳƳ tƻǿŜǊ ŀƴŘ ǿŜ Ǉǳǘ ǘƻƎŜǘƘŜǊ ǎȅǎǘŜƳǎ ōŀǎŜŘ ƻƴ ȊƛƴŎ ōǊƻƳƛŘŜ ŎƘŜƳƛǎǘǊȅΦ ¢ƘŜ ǇǊƻŘǳŎǘǎ 

that we make are systems that apply to four categories: standby power, which is generally a UPS 

[uninterruptible power source]; renewable generation peak shifting; demand management, which falls 

under renewables in my mind; and utility infrastructure, which I would categorize as asset deferral. The 

chemistry is very inexpensive to purchase, maintain and dispose of. And at the end of the day, cost will 

fundamentally drive the acceptance of storage on the grid. 

The machine is essentially what I would refer to as a regenerative fuel cell. We have taken hold of an 

inexpensive chemistry to offer turnkey or black box products for utilities to use. We make things from 

Ƨǳǎǘ ŀ ŦŜǿ ƪƛƭƻǿŀǘǘǎΣ ǳǇ ǘƻ ƘŀƭŦ ƳŜƎŀǿŀǘǘΦ bƻǿΣ ƛƴ ŦŀŎǘΣ ǿŜΩǊŜ ƛƴǘǊƻŘǳŎƛƴƎ ŀ ƳŜƎŀǿŀǘǘ ǎǘȅƭŜ ǘǊŀŎǘƻǊ ǘǊŀƛƭŜǊ 

machine. We have bridged the gap from energy arbitrage to 

answer services providers. So, we can in fact provide short bursts 

of power to deal with regulation issues and also have a very large 

supply to feed those sort of long-ǘŜǊƳ ƳŀǊƪŜǘǎΣ ŀŦǘŜǊ ȅƻǳΩǊŜ 

finished supporting the grid. 

I put a couple of economic examples here because I go to these 

conferences every once in a while and everybody asks, άIƻǿ 

Ƴŀƴȅ ƪƛƭƻǿŀǘǘǎ ǇŜǊ ƪƛƭƻƎǊŀƳΚ Iƻǿ Ƴŀƴȅ ƪƛƭƻǿŀǘǘǎ ǇŜǊ ƭƛǘŜǊΚέ LŦ 

ȅƻǳΩǊŜ ǿƻǊƪƛƴƎ ƻƴ ǘƘŜ ƎǊƛŘΣ ƛǘ ŎƻƳŜǎ Řƻǿƴ ǘƻ Ƙƻǿ Ƴŀƴȅ ƪƛƭƻǿŀǘǘ 

hours per dollar. In order to be economically viable, you have to 

produce the storage component for about $200 per kilowatt hour 

and about $250 per kilowatt, which is essentially about half of where most chemistries are now. We, in 

fact, happily shift these costs. Again, not the sexiest chemistry, but certainly when it comes to dollars 

per kilowatt hour, which is the question to ask and get answered, it seems reasonable.  

Moderator:  

Has anything really been changing in storage technology? Are we interested in storage now just because 

we have more demand for it and we are now going after technologies that have always been there? 

Have there been incremental improvements in storage? Or has something changed in the background 

that is giving us some opportunities that we did not have before?  

The key for distributed is not that it 

is cheaper. The key is national 

security. We do not want huge 

storage facilities that can be blown 

up. We would like to have 

thousands and thousands of them 

throughout the system, so no 

matter what happens, deliberate or 

natural, the system can survive.    

- Ali Nourai 
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INNOVATION? THE SAME OLD TECHNOLOGIES, PACKAGED BETTER  

Matthew Nordan of Lux Research:  

We have a bunch of approaches that we can take and then variations on those approaches. There is not 

a lot new under the sun. Battery technology progress is measured in decades or in centuries, not in 

years or in quarters. The principles of nickel chemistry, lithium chemistries go way back far before any of 

us were born.  

²Ƙŀǘ ƛǎ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ƴƻǿ ƛǎ ƴƻǘ ǊŜŀƭƭȅ ŀǘ ǘƘŜ άŀ ƭƻǘ ƻŦ ƛǘΣ ǎƭƻǿƭȅέ ŜƴŘΦ ¢ƘŜǎŜ ŀǊŜ ǇǊŜǘǘȅ ǿŜƭƭ 

understood technologies and they are more about engineering than about science and core principles. 

²Ƙŀǘ ƛǎ ƴŜǿ ƛǎ ŀǘ ǘƘŜ άŀ ƭƛǘǘƭŜ ōƛǘ ƻŦ ƛǘΣ ǊŜŀƭƭȅ Ŧŀǎǘέ ŜƴŘΣ ǿƘŜǊŜ ǘƘŜǊŜ ƘŀŘ ōŜŜƴ ŀŘǾŀƴŎŜǎ ƛƴ ǎǘǊǳŎǘǳǊƛƴƎ ŀƴŘ 

exposing more surface area of electrodes in lithium ion technologies. At the cutting edge, a bunch of 

things that are being worked on are pretty radical ideas. The 

David Bradwell-Donald Sadoway all-liquid magnesium antimony 

battery, which is designed to operate like an aluminum smelting 

plant in reverse, is a totally radical, completely different approach 

that is aiming to satisfy speed, satisfy energy density, and to use 

abundant materials.  

Ali Nourai of American Electric Power:  

None of the highest-impact developments, like the Internet or cell 

phones, have much innovative technology. They are the same old 

technologies, packaged better, I think that was the key word. The 

same applies to energy storage. Sodium sulfur, which we are 

using, was an American invention more than two decades ago. 

The Japanese packaged it a lot better and we started using it. When it comes to packaging, Premium 

Power is one of the best packagers. They put their storage on a trailer. Now instead of spending months 

installing, we can just drive or haul one of those trailers over the course of a matter of half a day.  

The second part of the answer is renewables. That is what is making a lot of people, politicians included, 

wake up to the fact that we have to have a buffer. Storage is the buffer. We cannot just have the energy 

when it is available. We need it when we need it. And storage has been recognized as the solution. 

¢ŜŎƘƴƻƭƻƎȅ ƛǎ ƘŀǇǇŜƴƛƴƎΣ ƛǘΩǎ ƛƳǇǊƻǾƛƴƎ ōǳǘ ƴƻǘ ŀǎ Ŧŀǎǘ ŀǎ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ǊŜŎƻƎƴƛȊŜŘΦ 

Moderator:  

L ŀƳ ŀ ŦƛǊƳ ōŜƭƛŜǾŜǊ ǘƘŀǘ ōƻǘƘ ǇƻƭƛŎȅ ŀƴŘ ōǳǎƛƴŜǎǎ ǎǘǊŀǘŜƎȅ ƘŀǾŜ ǘƻ ōŜ ǘŀƛƭƻǊŜŘ ǘƻ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅΦ {ƻΣ LΩŘ 

like to hear a little bit about whether pieces of the policy systemτregulatory rules, government policy, 

the way we structure our industryτneed to get changed so that new technologies or the ability to 

exploit the technologies are realizable.  

 

What we are seeing right now in 

energy broadly, not just in storage, 

is large retailers and utilities who 

continue to have access to debt 

financing becoming kingmakers, 

because they can guarantee a 

project, even if the start-up 

involved has to build a 

manufacturing facility in order to 

deliver it. 

- Matthew Nordan 
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EDUCATING REGULATORS TO RECOGNIZE THE MARKET VALUE OF ENERGY STORAGE  

Ali Nourai of American Electric Power:  

This question primarily goes back to the regulators and policymakers recognizing the value. Five or six 

years ago when I started going to conferences for energy storage, you could only see engineers. Now, 

more than half of the room is filled with the venture capitalists and politicians. That basically tells that 

ǘƘŜȅΩǊŜ ǊŜŎƻƎƴƛȊƛƴƎ ƛǘΦ 

There have been barriers. I even indicated this briefly when I spoke about the market value of energy 

storage versus service value. We cannot play both, because if I use my storage to make money in the 

ƳŀǊƪŜǘΣ L Ŏŀƴƴƻǘ Ǝƻ ǘƻ ǘƘŜ ǊŜƎǳƭŀǘƻǊǎ ŀƴŘ ǎŀȅΣ ά.ȅ ǘƘŜ ǿŀȅΣ L ƴŜŜŘ ǘƻ Ǉǳǘ ƛǘ ƛƴ ǘƘŜ ŎƘŀǊƎŜΣ ŦƻǊ ǘƘŜ ǊŀǘŜ ƻŦ 

ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅΦέ The regulators ŘƻƴΩǘ ŀƭƭƻǿ ƳŜ ǘƻ ǎƻŎƛŀƭƛȊŜ ƛǘΦ ¢Ƙey say it has to be 100% for the people. 

But those values are there. They help justify it. It takes time to recognize the many different values. It 

has to be allowed. It is good for the society. There has been a strong resistance against that, which is 

diminishing, fortunately.  

But the other challenge is the utility side. It is not easy to have multiple values realized per application. 

They have to work on their side in educating themselves and we have to work on our side to learn how 

to do that. If you do these two, the two barriers are gone. 

Audience Q&A: 

vмΥ LΩƳ ǿƛǘƘ ŀ ƭŀǊƎŜ /ŀƭƛŦƻǊƴƛŀ ǳǘƛƭƛǘȅΣ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀ 9ŘƛǎƻƴΦ ²Ŝ ƘŀǾŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜƴŜǿŀōƭŜ ǇƻǊǘŦƻƭƛƻΣ 

which is generally already at above-market prices and has to be subsidized by the taxpayers through 

investment tax credits or production credits, and then also subsidized by rate payers, through utility 

incentives. And then because of the intermittency, it requires systems like these, which are very viable 

solutions but add to the cost. And trying to explain to some little old lady on a pension why her electric prices 

ŀǊŜ ŘƻǳōƭƛƴƎ ƛǎ ƴƻǘ ǎƻƳŜǘƘƛƴƎ ǳǘƛƭƛǘȅ ŜȄŜŎǳǘƛǾŜǎ ŀǊŜ ǊŜŀŘȅ ǘƻ Ǝƻ ŘƻΦ LǘΩǎ ŀ ōǳǊŘŜƴ ǘƘŀǘ ƻǳǊ ǊŜƴŜǿŀōƭŜ 

generators have to pick up, because it goes with the technology. Do you have any ideas how to address 

storage cost and who is going to pay for that? 

Ali Nourai of American Electric Power:  

The answer is not simple. We recognize again the strategic value as far as the sustainability of the 

business. So, when we were thinking about doiƴƎ ƛǘ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜΣ ǘƘŜ ǉǳŜǎǘƛƻƴ ŎŀƳŜ ǳǇΣ ά!ǊŜ ǿŜ 

ǎǳǊŜ ǿŜ Ŏŀƴ ƎŜǘ ƛǘ ƛƴ ǘƘŜ ǊŀǘŜ ƭƛǎǘΚέ ¢ƘŜ ŀƴǎǿŜǊ ǿŀǎΣ ά²ŜΩǊŜ ƴƻǘ ǎǳǊŜΦέ .ǳǘ ǿŜ ŘŜŎƛŘŜŘ ǘƻ Řƻ ƛǘ ŀƴȅǿŀȅΦ 

The economics may not be there, but we saw it as valuable enough to do it. And at the same time, we 

have been working very hard with the regulators and other people to let them understand that this is 

needed for everybody.  

But then going back to the other side of your question, the old lady and renewables: well, you have to 

put the old lady versus the environment. Do we want to keep burning coal, and making a lot of CO2? Or 

do we want to invest and reduce the environmental impact? Whether we put storage or investment, it 
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ŘƻŜǎƴΩǘ ƳŀǘǘŜǊΦ ²Ŝ ƘŀǾŜ ǘƻ ƭƻƻƪ ŀǘ ǘƘŜ ǎƻŎƛŜǘŀƭ ǾŀƭǳŜ ŀǎ ŀ ǿƘƻƭŜΦ !ƴŘ ǎƻƳŜōƻŘȅ Ƙas to make the 

decision: even though certain people may not benefit, society as a whole will benefit. Storage is one of 

them. 

Q2: How do you think that energy storage would affect long-term capacity planning in both regulated and 

deregulated regions? There is talk about how adding a lot of renewables in the grid may change the 

generation mix, maybe less baseload, more peaking generation. And there is also talk about how well energy 

storage could actually be used, maybe reduce some of the installed capacity that may not be utilized very 

often. How much of that capacity could storage provide reliably? 

Ali Nourai of American Electric Power:  

The discussion should be on capacity, its value and how much of it we need. What utilities have been 

doing is building a generator for a few days of the year, and the rest of the year it is wasted. Storage 

does not need to be wasted. For a few days of the year, we dedicate it to peak shaving. The rest of the 

year, we can play the market on energy. We can do frequency regulation. AEP started backup power. 

The three storage units that we sent out, we deliberately picked the worst performance circuits in our 

system, where the power goes out almost every other day. This adds value 12 months a year. 

But how much of that is good? For peak shaving alone, we may not need much. But for backup power, it 

is different. So, we look at different values until we find out what size we need. It does the peak shaving, 

capital deferral for five, six days of the year. But the rest of the year, we will use it for other values. It is 

such a simple asset.  

Q3: Could you comment on the potential for distributed energy storage in emerging economies and 

combining that distributed storage with distributed renewables? 

Ali Nourai of American Electric Power:  

From the time when we started to put storage in, I insisted on distributed. The key for distributed is not 

that it is cheaper. The key is national security. We do not want huge storage facilities that can be blown 

up. We would like to have thousands and thousands of them throughout the system, so no matter what 

happens, deliberate or natural, the system can survive.  

Then we learned later that the closer the storage is to customers, the more reliable is the service. In 

fact, in our 2009 plan, we are going to put it in the backyard for every four or five houses. It is almost 

100% guaranteed service. We found out that three to four hours maximum is the storage you need for 

90-plus% of the outages we have. So distributed is the answer for reliability of service as well as national 

security.  

Q4: Mr. Nourai, you mentioned multiple times that the key to making storage work is getting multiple 

benefits and AEP in most of its market is a regulated utility. A lot of the energy used in the US is in 

deregulated areasτthe Northeast, Texas, California. In those markets, pretty much by the way the entire 

initiative is structured, the peak shift that you talk about goes to one entity, the T&D benefits go to another 
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entity, which essentially means that the cost points that you and Mr. Colello were pointing out are cut in half. 

What can we do and what does that future look like? 

Ali Nourai of American Electric Power:  

Education is the answer. In the case of Texas, they opposed it at the beginning because in Texas, AEP is 

wires only. We have 11 states, but that is the only one in which we are not allowed to have generation. 

And they said storage is generation. You are producing energy. It took us some time to make everybody 

understand that this is a shock absorber. We have excess shock at night; we absorb it. During the day we 

need it, we release the energy. We do not generate it out of air or fuel. We just absorb it and release it. 

And after six months of talking, we got unanimous approval. 

Q5: Would AEP make deployment-scale purchases of product from a start-up company? 

Ali Nourai of American Electric Power:  

[Ŝǘ ƳŜ ǘŜƭƭ ȅƻǳ ǿƘŀǘ L ǿŀǎ ǘƻƭŘ ƻƴ ǘƘŜ ŦƛǊǎǘ ǇǊƻƧŜŎǘΦ aȅ ōƻǎǎ ǎŀƛŘ ǘƘŀǘ ǘƘƛǎ ƛǎ ƴƻǘ wϧ5Φ ²ŜΩǊŜ ƎƻƛƴƎ ǘƻ Ǉǳǘ 

it in a real world application. It has to work. Your job is on the line. Would you go to a start-up company 

who has never tried that? Of course not. However, we are working very hard to bring different 

companies into this, because we need competition. We need price reduction. And I am sharing my 

experience with a lot of start-ups: what is needed and what kind of packaging, etc., but we have not 

tried a start-up yet because basically, the attitude of people is this is not R&D.  

Q6: In the wake of the financial crisis, all capital-intensive industry, including renewable energy, has faced 

difficulties in raising capital. Is the energy storage industry facing similar challenges? 

Gary Colello of Premium Power:  

I have seen a couple of orders delayed, but for the most part, we cannot build fast enough. Certainly 

some research is slowed a bit. But at the end of the day, everybody expects they are going to turn on a 

light switch and get power.  

Matthew Nordan of Lux Research: 

 tǊŜƳƛǳƳ tƻǿŜǊΩǎ ŦƛƴŀƴŎƛƴƎ Ǉƻǎƛǘƛƻƴ ǎƻǳƴŘǎ ǾŜǊȅ ƎƻƻŘΣ ōǳǘ ƛŦ ȅƻǳ ƘŀǾŜ ǘƻ Ǝƻ ƻǳǘ ŀƴŘ ōǳƛƭŘ ŀ Ǉƭŀƴǘ ǘƻ 

actually make these things, the likelihood that you, as a start-up, are going to get that financing to build 

a $20-, $50-, $100-million-dollar production facility asymptotically approaches zero. However, if you 

have a big customer that is going to deploy a lot of what you are doing and they are willing to finance 

ǘƘŀǘ ŀƴŘ ǘƘŜȅ ƘŀǾŜ ƎǊŜŀǘ ŎǊŜŘƛǘ ŀƴŘ ŀŎŎŜǎǎ ǘƻ ŎŀǇƛǘŀƭ ƳŀǊƪŜǘǎΣ ƛǘΩǎ ŀ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ǎǘƻǊȅΦ  

What we are seeing right now in energy broadly, not just in storage, is large retailers and utilities who 

continue to have access to debt financing becoming kingmakers, because they can guarantee a project, 

even if the start-up involved has to build a manufacturing facility in order to deliver it.  
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I do not think that is going to radically change. Your point is a great one that these are very defensive 

ǎǘƻŎƪǎΤ ǘƘŜȅΩǊŜ ǾŜǊȅ ŘŜŦŜƴǎƛǾŜ ƛƴŘǳǎǘǊƛŜǎΦ tŜƻǇƭŜ ŎƻƴǘƛƴǳŜ ǘƻ ƴŜŜŘ ŜƭŜŎǘǊƛŎƛǘȅΣ ǿƘŜǘƘŜǊ ǘƘŜ ŜŎƻƴƻƳȅ ƛǎ 

doing well or poorly, so that it is the balance of power that moves. 
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Afternoon Keynote Address: The Hon. Jay Inslee, United States House of 

Representatives 

 

The Hon. Jay Inslee:  

I am here to say that it is time for Congress to sweep away old ways of thinking, old laws, old statutes. I 

thought I would address three issues:  

1. What role you can individually play in this clean-energy revolution 
2. Why I believe the clean-energy revolution will succeed  
3. What the US Congress can do to assist you in your efforts to bring this new economic 

revolution to America, and eventually, to the world 
 

WHAT ROLE YOU CAN PLAY ς A REVOLUTION TO GROW GREEN-COLLAR JOBS AND SAVE THE 

P[!b9¢Ω{ !¢ah{tI9w9Χ Laa95L!¢9[¸ 

Point #1: Let me tell you what I think you can do in this revolution. And I note that you, the students 

here at MIT, the venture capitalists, the business leaders who are developing these scientific new 

breakthroughs, are the people who are important in this revolution, not the politicians. 

We know we need new technology to solve this problem. We also know we have twin challenges before 

us that are very daunting, that hit us as two tsunamis at the same time. We have had this economic 

collapse at the very moment we have had this climatic collapse, and they both necessitate immediate 

attention. They both necessitate a revolution to grow green-ŎƻƭƭŀǊ Ƨƻōǎ ŀƴŘ ǘƻ ǎŀǾŜ ǘƘŜ ǇƭŀƴŜǘΩǎ 

atmosphere. 

 Overview 

Representative Jay Inslee of Washington State is a long-time advocate of 

clean energy, protecting the environment and addressing global 

warming. His address suggests what audience members can do to 

advance these issues, and what Congress can do to help them bring 

ŀōƻǳǘ ǘƘŜ ŜŎƻƴƻƳƛŎ ǊŜǾƻƭǳǘƛƻƴ ǘƘŀǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘŜ άǘǿƻ 

ǘǎǳƴŀƳƛǎέ ƻŦ ŜŎƻƴƻƳƛŎ ŘƻǿƴǘǳǊƴ ŀƴŘ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎΦ !ƳƻƴƎ ǘƘŜ ǘƻǇƛŎǎ 

discussed: 

¶ A Revolution to Grow Green-Collar Jƻōǎ ŀƴŘ {ŀǾŜ ǘƘŜ tƭŀƴŜǘΩǎ 
AtmosphereτImmediately 

¶ The Energy R&D Budget: Equivalent to that of the Manhattan 
Project?  

¶ The Power of Crisis to Bring About Change 

¶ The US: the Arsenal of Clean Energy? 

 
The Hon. Jay Inslee 
United States House of 

Representatives 
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Point #2:  Why do I believe we will be successful in this regard? Hearken to a son of Boston who 

recognized a fundamental principle of American character. On March 21, 1961, John F. Kennedy went in 

front of the US Congress and said, ά²e are going to put a man on the moon in 10 years.έ At the time, a 

lot of people thought that was just a nutty thing to say. If you will recall, the Russians were killing us. Our 

missiles were blowing up on the launch pad. We had nothing but a 

rudimentary computer. We were way, way behind the curve.  

But John Kennedy recognized a fundamental tenet of the 

American character, which is that we have an energy source here 

that is unrivaled in Saudi Arabian oil fields, the Chinese coal fields, 

anywhere on the planet Earth. And that is the American intellect 

and the American engine of dynamic creativity and economic 

growth. And as a result of his recognition, he rallied this country to 

this project and succeeded, and inspired people at MIT, whose 

graduates designed the computer control system for the Apollo 

Lunar landing. Thank you, MIT, for doing that.  

Now we have the same situation facing us. And we now have 

another leader who is calling us to the same challenge, and I am 

ǇǊƻǳŘ ǘƻ ǊŜǇƻǊǘ ǘƘŀǘ ƛƴ .ŀǊŀŎƪ hōŀƳŀΩǎ ŦƛǊǎǘ bƻƴ-State of the Union Speechτwe are still searching what 

to call itτǘƘŜ ǾŜǊȅ ŦƛǊǎǘ ǘƘƛƴƎ ƘŜ ƳŜƴǘƛƻƴŜŘ ƛǎ !ƳŜǊƛŎŀΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŎƭŜŀƴ ŜƴŜǊƎȅΦ !ƴŘ ƘŜ ƛǎ ǇǳǘǘƛƴƎ 

muscle and dollars and strategy and energy behind it. We have a new revolution. We have a new 

inspiration and we have a new cause. I think it s very applicable to the original Apollo project and we are 

ready to rock and roll. 

THE ENERGY R&D BUDGET: EQUIVALENT TO THAT OF THE MANHATTAN PROJECT? 

How are we going to accomplish all of thisΚ LΩƭƭ Ƨǳǎǘ ƴƻǘŜ ǎƻƳŜ ǘƘƛƴƎǎ ǘƘŀǘ ǿŜ ƴŜŜŘ ǘƻ Řƻ ǘƻ ƎŜǘ ǘƘŜǊŜΦ In 

adjusted dollars, when you compare the energy R&D budgets for the World War II Manhattan project, 

the Apollo moon project and our recent efforts to save the planet Earth and grow a green-collar 

economy, the last figure is down in the swamp of nothingness. We need to make a national 

commitment commensurate with the nature of this challenge. And Job #1 is to get that budget up to a 

level equivalent to the Apollo project. We are now heading in that direction, but that is Job #1. 

bƻǿΣ ǿƘȅ Řƻ L ǘƘƛƴƪ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ƎŜǘ ǘƘŜǊŜ ŀƴŘ ǿƘȅ Řƻ L ōŜƭƛŜǾŜ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ƳŀƪŜ ǘƘŜǎŜ 

inventions? I just want to share some stories of the people I have been talking with in the last couple of 

weeks: 

¶ Three days ago Vinod Khosla, a big investor in clean ŜƴŜǊƎȅ ǊŜǎŜŀǊŎƘ ǘƻƭŘ ƳŜΣ ά²Ŝ Ƨǳǎǘ ƻǇŜƴŜŘ 
our first manufacturing plant for concentrated solar in the last two decades in Nevada. And we 
just made a major significant breakthrough in removing carbon dioxide from the flues of coal-
fired plants and permanently sequestering the carbon dioxide in a cinder or cement-type 
building material like cinder block, so we do not have to have a negative geological cost for 
sequestration.  

John Kennedy recognized a 

fundamental tenet of the American 

character, which is that we have an 

energy source here that is 

unrivaled in Saudi Arabian oil fields, 

the Chinese coal fields, anywhere 

on the planet Earth. And that is the 

American intellect and the 

American engine of dynamic 

creativity and economic growth. 

- The Hon. Jay Inslee 

Session Quote 
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¶ The next day Susan Petty  of Green Lake, WA, described to me her engineered geothermal 
system of pumping water down to hot rocks, turning it into hot water, bringing it up and driving 
a generator with that. What does she need to do this? A little geologic characterization and a 
pump that will work at 300 degrees in high pressure.  

¶ I just talked to a friend today who is working at the A123Systems battery company. A123 has the 
potential to stop America from exchanging an addiction to Saudi Arabian oil for an addiction to 
Chinese and Korean lithium ion batteries. I am pleased to 
report that we got $2 billion into the stimulus package for 
advanced battery research and deployment in this 
country, so that we can build lithium ion batteries here.  

¶ In a coffee shop on Bainbridge Island, a guy comes up to 
ƳŜ ŀƴŘ ǎŀȅǎΣ ά/ƻƴƎǊŜǎǎƳŀƴΣ Ƴȅ ƴŀƳŜ ƛǎ wƻōŜǊǘ bŜƭǎƻƴΦ 
My company is developing ways to produce chemically 
indistinguishable gasoline from algae at commercially 
ǾƛŀōƭŜ ǊŀǘŜǎ ǳǎƛƴƎ ǎŀƭǘǿŀǘŜǊ ŀƴŘ ƴƻ ǊƻƻŦΦέ L ŀƳ ŀƭǿŀȅǎ ŀ 
little skeptical when people tell me these things, so I 
ŀǎƪŜŘΣ ά5ƻ ȅƻǳ ƘŀǾŜ ŀƴȅ ƳƻƴŜȅ ōŜƘƛƴŘ ǘƘƛǎΣ wƻōŜǊǘΚέ άhƘ 
ȅŜǎΣ · Ƴƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎΦέ ά²ŜƭƭΣ ǿƘŀǘΩǎ ȅƻǳǊ ǇŜǊǎƻƴƴŜƭΚέ !ƴŘ ƘŜ ǎŀȅǎΣ ά²ŜƭƭΣ ǿŜ Ƨǳǎǘ ƘƛǊŜŘ ǘƘŜ 
chief refinery operating engineer away from British PeǘǊƻƭŜǳƳΦέ As of now, construction has 
started on their first prototype plant. 

¶ Three days ago, I read about a Seattle company that has developed a way to transport radium 
ŜƴŜǊƎȅΣ ǘƘŜ ǎǳƴΩǎ ǊŀȅǎΣ Řƻǿƴ ŘŜŜǇŜǊ ƛƴǘƻ ǘƘŜ ŎƻƭǳƳƴ ƻŦ ŀƭƎŀŜ ǎƻ ȅƻǳ Ŏŀƴ ƴƻǿ ǎǘŀǊǘ ƎǊƻǿing it in 
at 3 feet or 3 meters rather than just a few inches. 

 

I cannot get out of my door without meeting the fruition of intellectual genius in this country. It would 

the highest shame if we do not use the current crisis to allow this intellectual ferment to blossom. 

THE POWER OF CRISIS TO BRING ABOUT CHANGE 

Point #3: What can Congress do to help the situation? CƛǊǎǘΣ ƭŜǘΩǎ ǘŀƭƪ ŀōƻǳǘ ǘƘŜ ǇƻǿŜǊ ƻŦ ŎǊƛǎƛǎΦ {ƻƳŜ 

people have said that as the Dow Jones went down, so should our commitment to the future of clean 

energy. That is exactly backwards. The economic crisis we face is an event that should liberate America 

to break the chains of our own old investment practices and methods of using and wasting energy, and 

start anew. Why? 

¶ It is economically necessary to do this. Someone said yesterday, you see the stars best when it is 
dark. The economies that you, in this room represent, are the brightest stars on the job creation 
horizon. It would be a crime not to recognize and seize that in its highest dimension. 

¶ An economic crisis creates the psychological conditions for change. People only change when 
there is a crisis. So I believe we need to seize this moment. President ObamaΩǎ ŀŘǾƛǎƻǊ wŀƘƳ 
Emanuel ǎŀƛŘ ƛǘ ōŜǎǘΥ ά¸ƻǳ ǎƘƻǳƭŘ ƴŜǾŜǊ ŀƭƭƻǿ ŀ ŎǊƛǎƛǎ ǘƻ Ǝƻ ǳƴǳǎŜŘΦέ  

 

So in the next several months, the President, and we in the House of Representatives and the Senate are 

going to be committed to turning this crisis into green. Not just green ecologically, but green monetarily. 

And I would like to talk to you about what we intend to do in that regard, the έǎŜǾŜƴ ǎŀƳǳǊŀƛέ ƻŦ ŀ ŎƭŜŀƴ 

energy economy.  

Once there is a price on carbon, 

once clean energy recognizes that 

their competitor has a price 

associated with carbon, we will see 

more capital flows into this 

industry. 

- The Hon. Jay Inslee 

Session Quote 



 

Neuron Global Inc - 65 - Conference Insight Report 

 
MIT ENERGY CONFERENCE Accelerating Change in Global Energy  

 

1.  Level the playing field for clean energy technologies. Right now, the game is rigged because 

fossil fuels are getting a free ride by using the atmosphere as their personal dumping grounds at 

zero cost. We have to fix the market system so that it sends the right signals to investors and 

purchasers of products. And that is why we intend to pass a ά/ap and Investέ bill that will  

¶ Cap the amount of carbon dioxide this nation puts into the atmosphere in a year  

¶ Use market mechanisms to determine who will have the rights to pollute via a system to 
auction those permits  

¶ Plow back, at least in significant part, the revenues from that auction into the industry so we 
can continue to generate capital and R&D dollars so these technologies can bloom. 

 

Once there is a price on carbon, once clean energy recognizes that their competitor has a price 

associated with carbon, we will see more capital flows into this industry. 

2.  A renewable electrical standard and/or a feed-in tariff. Because the deck has been stacked for 

so long against clean energy technology, we need some demand-side pull for this technology. And 

we want to follow the 22 states that have adopted a 

renewable electrical standard with a variety of measures 

calling for increased measures of renewable energy in our 

ŜƭŜŎǘǊƛŎŀƭ ƎǊƛŘΦ ¢ƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ōƛƭƭ ǘƘŀǘΩǎ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ƛǎ 

for 25% by 2025 by Ed Markey of Boston.  

3. Improve our energy efficiency. Efficiency costs no money. 

It saves money, because it depends on an incredibly powerful 

new technology of almost infinite applicability and itΩs actually 

in my basement. It is a caulking gun, okay? If we caulk our 

houses, we can find megawatts of energy. McKinsey & Co. 

concluded that 40% of all the things we have to do to reach 

our 80% CO2 reduction targets involves stopping the waste of 

energyτnet gains from an economic standpoint. 

4. Decouple utilities. This would allow them to sell efficiency services, load-leveling services, 

demand management services, to try to reduce the generating requirements on the grid. 

5. Adopt an efficiency standard not only for the automobile, but for utilities and for some other 

appliances that remain unregulated. If we do this, we will capture money that right now we are just 

wasting. 

6. Tackle our grid system. We have a grid system that Thomas Edison would recognize: it is 

balkanized, it is localized, it is a wonderful machine, but it is not built for the national challenge that 

we have. We could never have built the federal interstate highway system by leaving it up to cities 

and counties. We clearly need a national response to a national problem. Next week I will 

reintroduce a bill that will call for a more national response for siting and planning and for financing 

the capital needs to build this grid.  

We have a grid system that Thomas 

Edison would recognize: it is 

balkanized, it is localized, it is a 

wonderful machine, but it is not 

built for the national challenge that 

we have. We could never have built 

the federal interstate highway 

system by leaving it up to cities and 

counties. We clearly need a 

national response to a national 

problem. 

 - The Hon. Jay Inslee 

Session Quote 
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7. Financing. Throughout this field we have huge, potentially productive investments without a 

model of financing the capital it takes to do it efficiently. And we are looking for models. Here is one 

idea I have. Right now the federal regulators have a rule that when they determine whether you can 

get a loan, they will look at some of the cost associated, but what they will not look at is your utility 

expenditures. So if you ask your bank for a loan to weatherize your house and reduce expenses, they 

will not give you any credit for that, which makes no sense whatsoever and should be changed 

THE US: THE ARSENAL OF CLEAN ENERGY? 

My prediction is that all of the things I just mentioned have a good chance of happening this year. We do 

not have time to dither on this - we cannot delay creating the 3 million jobs that the economists who 

have evaluated this plan have determined it would create. And we do not have the luxury of ignoring 

!ƳŜǊƛŎŀΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ Ǝƭƻōŀƭ warming for another eight years. The world has always looked to us in 

times of great global stress. We were the arsenal of democracy in World War II and I encourage 

everyone to start thinking of ourselves as the arsenal of clean energy now. This is our destiny; I believe 

ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŦǳƭŦƛƭƭ ƛǘΦ  

Audience Q&A: 

Q1: Purchase orders are the best source of innovation, particularly in start-up companies. Unfortunately, the 

electric power industry is regulated and an unintended consequence of the heavy regulation was the quote 

we just heard from Ali Nourai of American Electric Power. He is under the gun not to innovate. Is there a 

recognition among your fellow Congressmen and Senators on both sides of the isle that the best way we 

could get the American engine of green energy innovation moving 

would be to enable and encourage the power industry to buy from 

small companies? 

A: The utility industry has been wonderful in giving us reliable 

electricity. But today it spends less money on research and 

development than the dog food industry. It is not necessarily the 

fault of the leaders in the industry. Their whole regulatory 

structure has basically chosen to prize reliability over all other 

issues. So we need to change the messages to the industry and insert a demand pull to produce not just 

reliability but also clean energy. That is what the renewable energy standard does. That is what the cap 

and trade system does.  

Q2: Some of us think a carbon tax might be a more efficient mechanism to achieve what you are speaking of, 

rather than cap and trade. Can you tell us why you and the current Administration prefer cap and trade? 

A: A couple of lessons from Europe are very, very clear. 

ω A gas tax, a carbon tax is grossly inadequate to drive the investments necessary to skin this cat. 

Europe had gas taxes of $2.50 a gallon equivalent, but they did not touch the problem. It 

depends on behavioral changes that are unpredictable and frankly do not really work. If we 

One of the good things about the 

stimulus plan is that it did not seize 

on any silver bullet. We recognize 

that we need to have a very broad-

based research and development 

and deployment strategy.  

 - The Hon. Jay Inslee 

Session Quote 
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want to improve traffic safety, do we just increase the gas tax? No, we put up signs that say 35 

miles an hour. A legally binding cap is an approach that directly affects behavior.  

ω When Europe started its cap and trade system, they gave the permits away, like Santa Claus. 

They sprinkled those permits around at zero cost. But it was a disaster, because they created no 

essential price on carbon, and it was a scandal, because utilities turned around and charged the 

implied value of those permits to their consumers. 

So the experience from Europe is, get a legally-binding cap, auction the permits, and then if you want to 

have a tax regimen as well, they are not mutually exclusive and at some point they may be considered in 

tandem. 

Q3: One area you have not mentioned is energy security. What are your views and the views of your 

colleagues and where does that enter into the energy debate? 

A: My apologies for leaving that out, because it is obviously one leg of the stool. The push for clean 

energy unites everybody in the country, you know? There is a group that wants to save the 

environment, a group that wants to save our net assets and have a job, and group that worries about 

security and obviously, this unites it all. There is very little conflict among those goals. Almost anything 

we do to solve this global warming problem also helps us on this issue. 

One of the good things about the stimulus plan is that it did not seize on any silver bullet. We recognize 

that we need to have a very broad-based research and development and deployment strategy. One of 

the good things in the stimulus bill is that it has a little bit for every potential technology that could 

move forward, including coal sequestration. We need to have a broad-based portfolio. 
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Managing Demand: Efficiency, Behavior Change, and Smart Grid-Enabled 

Responsive Energy 

 

Sue Coakley of Northeast Energy Efficiency Partnerships:  

I want to explain a bit about the range of demand side resources; the options that we have for demand 

management. For example, we think of lighting use or load use within a building. The baseload is what a 

standard lighting system might consume over a period of 24 hours. If you installed a more efficient 

lighting system, you could see a very significant reduction that is called efficient load - you are using a lot 

less energy to do the same job.  

We also want to address the high cost of power at system peak. At that time we can actually drop or 

curtail load. It can be initiated in a number of different ways. It is not necessarily being more efficient, it 

is just doing without for a period of time. Another option is to shift out load to another time period. In 

ǘƘƛǎ ŎŀǎŜΣ ȅƻǳ ŎƻǳƭŘ ŎƘŀƴƎŜ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ƘƻǳǊǎ ǘƻ ƭŀǘŜǊ ƛƴ ǘƘŜ Řŀȅ ƻǊ ŜŀǊƭƛŜǊ ǎƻ ȅƻǳ ŀǊŜ ƴƻǘ 

coinciding with the peak; you are saving the need to build new power plants to meet a peak demand 

requirement.  

The issue that is near and dear to my heart is energy efficiency. It is the lynchpin to a clean energy 

future. It is the cheapest option that we have because:  

¶ It is clean 

¶ It is broadly available 

¶ It is everywhere 

¶ It is something everybody can participate in 

Panel 

Sue Coakley, Managing Director, Northeast Energy Efficiency Partnerships 

Tim Healy, Chairman & CEO, EnerNOC 

Bernard Neenan, Technical Executive, Electric Power Research Institute 

Moderator:  Harvey Michaels, Research Scientist, MIT 

Overview 

By using available technology, Americans could save 30%ς50% of the cost of electricity in their 

buildings by taking advantage of energy efficiencyτōǳǘ ǘƘŜȅ ŘƻƴΩǘΦ ¢ƘŜ ǇŀƴŜƭ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƻǇǘƛƻƴǎ 

for demand-side management, the barriers that prevent people from knowing the true cost of 

electricity, and ways to incentivize utilities to help people be more efficient consumers. Among the 

topics discussed:  

¶ ²Ƙȅ !ǊŜƴΩǘ !ƳŜǊƛŎŀƴǎ aƻǊŜ 9ƴŜǊƎȅ-Efficient? 

¶ Needed: A New Regulatory Construct  

¶ Prices - the Missing Link in Demand Response  

¶ Using All Demand Side Resources Simultaneously, or Choosing Among Them? 
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We have had some real progress, but despite our best efforts, it is still largely untapped. Why? Several 

reasons: a whole lot of different barriers get in the way of doing what ultimately is the right thing.  

But first back to our load use for a minute. It is sobering as we look at climate change and the state of 

our economy that buildings and homes use 70% of the power in this country. The United States has the 

highest per capita energy usage in the world, and we have a 

responsibility to reduce that, and it is our buildings that we have to 

focus on. The good news is that in California, for example, they 

have been able to maintain a per capita energy usage while 

growing the economy. So it is possible to grow our economy and 

be leaders in the world while reducing our energy usage. We do 

not have to give that up. 

Using current technology and best practices, we can save cost-

effectively 30% to 50% of the energy usedτwasted, I should sayτ

in buildings today. That is with current technology, before any innovation. It is the political will and the 

barriers that are in our way. Efficiency has a high rate of return, typically 3.5¢ per kilowatt hour, 

compared to new supply that might be something between 9¢ and 20¢ per kilowatt hour. ItΩs dollar bills 

on the floor to be picked up.  

²I¸ !w9bΩ¢ !a9wL/!b{ ahw9 9b9wD¸-EFFICIENT? 

But there are reasons why we are not picking them up. The first is lack of information and awareness 

about energy use; we do not understand what it takes to do things. Here is a sobering fact: a Harvard 

University study recently estimated the energy usage of a Google search and concluded that two of 

them equaled the energy needed to boil a cup of water. We are in deep, hot water just over our usage 

of the web and the Internet! It shows that we do not know how we are using our energy.  

We also have a consumer culture that says, just use more: plug this in, it solves things. There is a hassle 

factor to making changes, an upfront investment that people have to make. There is also a problem like 

split incentives, a situation where you rent your property, the landlord makes the leasehold 

improvements, owns the air conditioner for example and the lighting. It is difficult to make efficiency 

changes when they own it and you are paying the lighting bill. Who gets to make the investment, who 

gets the benefit?  

The potential for energy efficiency is enormous. But how do we get at this resource? Here are some 

things you should know:  

¶ We have to treat efficiency as a resource comparable with supply. It should be able to 
participate in markets, to get the price that supply gets, and indeed, we are creating market 
mechanisms for that here in New England, where efficiency gets to compete along with other 
demand-side resources.  

¶ We also need information and price signals that consumers can respond to. They need a range 
of technologies will help them understand the cost of what they are using, whether it is 

Using current technology and best 

practices, we can save cost-

effectively 30% to 50% of the 

energy usedτwasted, I should 

sayτin buildings today. That is 

with current technology, before 

any innovation.  

- Sue Coakley 
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dashboard technology within a home, or more sophisticated tools and mechanisms from 
EnerNOC to give businesses information about their energy use. 

¶ We need research development and deployment. It has been a desert: a bit at DOE, a bit in 
California, a little money is going into innovative product and market innovation though the 
recent Economic Stimulus Bill, but that is not enough.  

¶ We need programs that overcome the barriers, things that are targeted to make it easy for 
consumers to make the energy-efficient decision when they are buying something new or 
building a house or a new industrial facility, and we need programs that overcome barriers to 
making investments in current housing stock.  

¶ We need regulations that will set new baselines. We need building codes, we need appliance 
standards, we need to regulate existing buildings.  

¶ We need to set minimum performance requirements for the existing stock of buildings if we are 
going to achieve the kind of reductions we need to meet the climate goals that we have to 
meet. This has to be done as a sustained effort statewide, coordinated regionally, and with 
national efforts, because our markets are linked.  

 

The Economic Stimulus Bill put $41 billion down on energy efficiency. We have never had that kind of 

investment. Fortunately, we have to spend it pretty quickly, which is very exciting and I look forward to 

further discussion about how we use this money. 

NEEDED: A NEW REGULATORY CONSTRUCT 

Tim Healy of EnerNOC:  

The capital cost to build a new 100-megawatt peaking power plant ranges between $60 and $100 

million. We have a regulatory construct which is built on our amazing history of electrifying America. We 

did that by telling all these monopoly utilities, please go out and 

spend capital to build power plants and all the transmission and 

distribution infrastructure associated with that, and we will allow 

you and your shareholders to make a rate of return on that capital 

and recover your cost by billing your rate payers for all of that 

infrastructure you built.  

The existing regulatory construct, however, does not fit the new 

paradigm. ItΩs no longer, let's just go and build more, it is about, 

how can we be more efficient with our resources, how can we 

make better use of what we have? The other metric that goes along with these power plants is 5,100 

metric tonsτthe amount of CO2 emitted in 100 hours of power plant operation. The current construct 

is costly, inefficient and dirty. 

Enter an idea called demand response. EnerNOC and other companies like us can go out, spend 

$900,000 and in my opinion, get the same efficacy as when that $60 to $100 million is spent to build 

plants.  

Here is a sobering fact: a Harvard 

University study recently estimated 

the energy usage of a Google 

search and concluded that two of 

them equaled the energy needed 

to boil a cup of water.  

- Sue Coakley 
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¶ [ŜǘΩǎ Ǝƻ ōǳƛƭŘ ŀ ŘŜƳŀƴŘ ǊŜǎǇƻƴǎŜ ƴŜǘǿƻǊƪΣ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǎŜƴŘ ŜƭŜŎǘǊƻƴƛŎ ǎƛƎƴŀƭǎ ǘƻ ǘƘŜ 
commercial, institutional, and even the residential end-users of electricity and dispatch 
nonessential electricity use and turn it off  

¶ [ŜǘΩǎ ŘƛǎǇŀǘŎƘ ŀ ǎƛƎƴŀƭ ǘƘŀǘ ŀƭƭƻǿǎ ǳǎ ǘƻ ǘǳǊƴ ŀ ƎǊƻŎŜǊȅ ǎǘƻǊŜϥǎ ƭƛƎƘǘǎ Řƻǿƴ ǘƻ ǘǿƻ-thirds lighting 
and turn off those energy hogs, the anti-sweat heaters that keep the frozen food section glass 
doors from fogging up  

¶ LŜǘΩǎ ǘǳǊƴ ƻŦŦ ǘƘŜ Ƙƻǘ ǿŀǘŜǊ ǎȅǎǘŜƳ ŦƻǊ ŦƻǳǊ ƘƻǳǊǎ  

¶ [ŜǘΩǎ ǘǳǊƴ ƻŦŦ ǘƘŜ ŎƻƭŘ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘȅΣ ƪŜŜǇ ǘƘŜ ŘƻƻǊ ŎƭƻǎŜŘ ŀƴŘ ƭŜǘ ǘƘŜ ǘƘŜǊƳŀƭ Ƴŀǎǎ ƻŦ ǘƘŜ 
building carry it through the day.  
 

A system operator running our electric grid presses a button or picks up a phone to a power plant and 

says, άtlease throttle that power plant up or down.έ ²Ƙȅ ŎŀƴΩǘ ǿŜ Řƻ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎ ƻƴ ǘƘŜ ŘŜƳŀƴŘ 

ǎƛŘŜΚ ²Ƙȅ ŎŀƴΩǘ ǿŜ ƛƴǎǘŀƴǘŀƴŜƻǳǎƭȅ ŘƛǎǇŀǘŎƘ ŘŜƳŀƴŘ ǎǳŎƘ ǘƘŀǘ ǿŜ ǘǳǊƴ ƛǘ Řƻǿƴ ƛƴ ƻǊŘŜǊ ǘƻ ƪŜŜǇ ǎǳǇǇƭȅ 

and demand in balance? That is the concept of demand response, and suddenly, through technology 

that we have right now, we have a clean, reliable and dispatchable system, a network that can take the 

place of building the next 1,500 100-megawatt peaking power plants. You can offset the next $46 to $76 

billion in capital cost between now and 2030 by simply better ways to utilize the resources that we have. 

Some of our nation's leaders realize that demand response is really the killer application of the smart 

grid. This is important because this concept of the smart grid sounds neat, sexy, interesting, but it is 

really the applications that are important. It is really about 

thinking, how do we actually build something that is useful, that 

extracts value from all the infrastructure investment we might 

make in smart meters and communications infrastructure.  

ItΩs a killer application because it is here and now. In just a few 

short years, EnerNOC has put together a demand response 

network of more than 2,500 megawatts of capacity. In other 

words, we have built nearly 25 100-megawatt peaking power 

plants over the last several years without having to do anything except put in sub-meters or metering 

equipment and build an application at our network operation center that allows us to instantaneously 

take 2,500 megawatts off our North American electricity grid in a matter of minutes.  

There are more than 3,000 utilities in the United States. Comparing our 2,500 megawatts, we become 

the 79th largest utility in the United States. Our killer application is a complement to the other resources 

that we are trying to build out: a complement to solar and to wind, because those are intermittent 

resources. They are also not dispatchable resources, so as we put more and more renewable resources 

ƛƴǘƻ ƻǳǊ ƴŀǘƛƻƴΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘ ŀƴŘ ƛƴǘƻ ƻǳǊ Ǝƭƻōŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘǎΣ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ǎŜŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ 

more flexible, more dispatchable resource like a demand response resource. In the past, grid operators 

have always had the ability to fire stuff up and fire stuff down and dispatch: they have a set of tools that 

allow them to control and keep in balance the supply and demand on the electricity grid. All of sudden 

this demand response resource is a perfect complement to solar, wind and other intermittent resources, 

and it also helps utilities meet renewable portfolio standards.  

Through technology that we have 

right now, we have a clean, reliable 

and dispatchable system, a 

network that can take the place of 

building the next 1,500 100-

megawatt peaking power plants.  

- Tim Healy 
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Our national leaders and some utility executives and public utility commissions realize that we have set 

some very aggressive renewable portfolio standards, and with the credit crisis and other factors, we are 

not sure we can meet those renewable portfolio standards if we 

just focus on renewable resources. All of sudden they are 

broadening the definition of renewable resources to include 

demand response and energy efficiency. That is a great thing for 

this application.  

The value of demand side management is housed in energy 

efficiency, and demand response as a stepping stone to energy 

efficiency. With tools that we have built in a relatively short period 

of time, we can come in and guarantee any commercial, industrial 

or institutional customer we work with that we can identify 8% to 15% energy savings. right out of the 

gate. We recently began work with Boeing in one of their buildings in St. Louis. Within the first 2 1/2 

months of running data through our power track platform we were able to find them more than 10% 

energy savings by simple things: looking at an energy dashboard and seeing that you are bringing in hot 

outside air and cooling it because you do not know if the thermostat is broken. Where building 

operators have that real-time information flow and can see that system, they can actually save a 

tremendous amount of money.  

Bernard Neenan of Electric Power Research Institute:  

What drew me into the energy section was that in the late 70s, coming off the oil crisis, we needed 

energy independence. Waiting in line for gas at Christmas one year, just so I could drive around looking 

for sugar, told me that markets had fundamental problems. I was one of the original disciples of the 

Solar Energy Research Institute (SERI) in Boulder, Colorado. We took cow poop and turned it into fuels, 

we worried about the laminar flow over the blades of a windmill so it would not blow up. Then without 

even knowing it, the air went out: the administration had changed, gas prices had changed, world 

politics had changed, and the 1,100 people at SERI had gone down to 350, and then me. 

In the middle 90s, there was a second wave, but for completely different reasons. We were going to 

restructure the electrical industry, break up utilities, have big open markets that were going to cause 

this rush of innovationτpeople would buy electricity off the wire. That collapsed with a bigger and 

louder bang, again for political reasons, but a lot of it was just lack of will. 

How do we keep this from happening again? How do you walk out and have this enthusiasm a year from 

now or two years from now? How do you survive the change of will that is part of our society and our 

politics? Let me propose an answer, the missing link that I have not heard talked about todayτprices. 

PRICES, THE MISSING LINK IN DEMAND RESPONSE 

We are a transaction economy. We do not believe in Soviet command and control, or that we should 

make decisions for people. The marketplace is where people put their trust, hip checking each other out 

ƻŦ ǘƘŜ ŀƛǎƭŜ ŀǘ aŀŎȅΩǎ ƻǊ ƻƴ ǘƘŜ LƴǘŜǊƴŜǘ Řuring some elaborate auction. We like these visceral 

Even people making good 

decisions, if they do not know 

electricity, are going to spend more 

on it than they would if they 

understood what the true prices 

are.   

- Bernard Neenan 
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transactions, buyers and sellers duking it out, and we believe exchanging information is how we use 

resources best.  

The one thing that we've never done with electricity is price it well. It has been priced poorly but 

effectively for the regulatory model. So consequently, during the middle of the day when the system is 

stressed or we are just using high-priced fuel and the actual cost of electricity markets are clearing that 

at a dollar, you are paying 7¢. So what incentive do you have to turn your air conditioning down? You do 

not even know the price is high. Even people making good 

decisions, if they do not know electricity, are going to spend more 

on it than they would if they understood what the true prices are.  

Electricity prices do not reflect externalities. That has never been 

a problem; we can choose the price externalities. We can set a 

price for CO2, the result of a carbon market or an administrative 

decision, and we can add that price to electricity and tell people, 

ά¢his is what it costs to air-condition yourself and it includes a 

premium. If you decide to use electricity, we will supply it and take the extra money that you pay 

(because you are probably paying more than the cost) and we will buy green stuff and supply you in 

green.έ Transaction markets rely on prices.  

Lǘ ǘŀƪŜǎ ŀƴ ŜȄǘǊŜƳŜ ǇǊƛŎŜ ǘƻ ƎŜǘ ǇŜƻǇƭŜΩǎ ŀǘǘŜƴǘƛƻƴΦ ¢Ƙŀǘ ƛǎ ǿƘȅ ǎǘŀƴŘŀǊŘǎ ŀǊŜ ƎƻƻŘΤ ŀ Ǝood brother to a 

good pricing system is standards. They are a way to raise the bar socially but still give people room to 

decide how they want to operate that little bar. TƘŜǊŜ ƛǎ ŀ ǘŜǊƳ ŎŀƭƭŜŘ άhŎŎŀƳΩǎ ǊŀȊƻǊΣέ - it says the 

simplest solution is usually the best. We are missing a big part of the solution by not trying to fix prices.  

Moderator:   

[ŜǘΩǎ Ǉǳǘ ƻǳǊǎŜƭǾŜǎ ƛƴ ǘƘŜ ǊƻƭŜǎ ƻŦ ƘŀǾƛƴƎ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŀǳǘƘƻǊƛǘȅ ŀƴŘ ǇǊŜǎǳƳŜ ǿŜ ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ƛŦ ǿŜ 

do not get a dramatic reduction in carbon emissions and improve the supply/demand balance in the 

next couple of years, that there will be significant challenges. How do we move forward, how do we 

make big differences in a short amount of time? 

Sue Coakley of Northeast Energy Efficiency Partnerships:  

Let's assume that we have 24 months to spend $41 billion. What do we with it? 

¶ Spend it on making buildings more efficient, not balancing state budgets  

¶ Create a robust infrastructure for retrofitting buildings 

¶ Creating business opportunities for the EnerNOCΩs to make money by saving energy  

¶ Establish new regulations, appliance standards and building codes, as quickly as we can  

¶ Develop an infrastructure that can let us actually inspect and rate buildings  

¶ Spend some of it on the new technologies that we are going to need, such as solid state lighting.  

¶ Make it in the interest of utilities and others to make money by saving energy, not just by selling 
energy 

 

Should a utility make money only 

by selling more kilowatt hours and 

building more infrastructure, or 

should it be able to make money by 

being more efficient?  

- Tim Healy 
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Tim Healy of EnerNOC:  

It really comes down to utility incentives: should a utility make money only by selling more kilowatt 

hours and building more infrastructure, or should it be able to make money by being more efficient? It 

goes back to the fact that we electrified America through a regulatory construct whereby we assigned 

monopoly regions to our nation's vertically integrated utilities and said, άDo out, spend capital, we will 

allow you to recover that capital through your next rate case and earn an incentive through your rate of 

return.έ  

When you ask that utility to make an investment in energy efficiency you are asking them to do 

ǎƻƳŜǘƘƛƴƎ ǿƘƛŎƘ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘǎ ǘƘŜ ǳǘƛƭƛǘȅΩǎ ǎƘŀǊŜƘƻƭŘŜǊǎΦ 9ǾŜƴ ƛŦ it gets cost recovery for every 

dollar that that utility spends in energy efficiency, it will never recover the lost throughputτthe fact that 

they do not get to sell that kilowatt hour any longer.  

So one innovative approach to utilities is something called Save a Watt, which is a clean and innovative 

way of providing utilities with an economic incentive to consider energy efficiency as a έŦƛŦǘƘ ŦǳŜƭΣέ ǎƻ ƛǘ 

can actually earn more money by investing in energy efficiency than in any other type of capital 

investment. Other incentive models include voided costs and shared savings, but if you believe that the 

utility should be your conduit, you have to fix that 20th-century construct and turn it into a 21st-century 

construct. 

Bernard Neenan of Electric Power Research Institute:  

The smart grid gives us a point to rally around. It is a huge tent and it includes some very fundamental 

things like making the transmission distribution system operate more efficiently. Modern sensors and 

communication equipment have made it possible to do things with a power grid that we have not done 

before. We need to use the rounding cost of a smart grid to work on the entire front-to-back problem: 

what kind of generation do we want, how do we make sure we have enough, how do we know it serves 

reliably, how do we bring customers in so they are more involved, how to encourage innovationτ

because we are going to need it. 

Moderator:  

Where there are conflicts and how do we choose? Can we, at the same time, go with the full-scale utility 

model strategy, a full-scale demand response, done through the grid to manage control in buildings, and 

a pricing strategy where consumers respond to price as they choose? Are there places where we have to 

make decisions and go one way or the other?  

USING ALL DEMAND SIDE RESOURCES SIMULTANEOUSLY, OR CHOOSING AMONG THEM? 

Tim Healy of EnerNOC:  

I think we are already seeing it. We have introduced programs and initiatives and activities associated 

with real-time pricing. New England has demand response opportunities and California has introduced 

opportunities where real-time pricing matters. Customers that curtail electricity experience response in 
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real time to prices where you also have dispatchable demand response, two-way communications 

infrastructure and more distributed energy resources.  

The smart grid is going to be like any other system, complex and with enormous challenges. Our grid 

needs to develop into something a lot more intelligent, a lot more responsive, a lot more resilient. It is 

the equivalent of trying to do a complete overhaul of an airplane while that airplane is flying, and is not 

allowed to hit the ground.  

I think it is going to be about having a lot of pieces work in concert, as opposed to getting to one ideal 

utopian state. It is probably going to be some sort of a stepping-stone process that gets us there: first an 

emergency demand response, then more dynamic demand response, then more resilient real-time 

pricing introduced in certain sectors, finally we start to move to a much more sophisticated real-time 

resilient marketplace. 

Sue Coakley of Northeast Energy Efficiency Partnerships:  

We need all these demand side resources at the same time - they all have different values and different 

results. Demand response is going to optimize our system, making the best use of the investment that 

we have in power plant. But we have to commit ourselves to making everything more efficient. At the 

same time, we also need to get the price signals right so people understand the value of energy 

efficiency.  

Moderator:  

We have opened up the issue between the utility being smart and pricing that requires the customer to 

understand price and respond. We think our energy system would work a lot better if somebody is a lot 

smarter. A theme being worked on at MIT and elsewhere is the idea of responsive energy, modulation 

done by the consumer in response to priceτnot standing there 

and moving a switch up and down, but having some kind of 

intelligent infrastructure that runs their home for them. Do we 

head toward a model that enables the consumer to be smart or 

should the utility have control through the smart grid system?  

Bernard Neenan of Electric Power Research Institute:  

I believe in the power of prices, I believe that it is wrong to equip 

every home and to ration and tell people, ά{orry, there is not 

enough electricity, you have all this equipment so you can have a 

slice of toast or run your pool pump or chill your beer - take your 

pick.έ But the same model, the same technology the other way around simply says, ά²e will have 

standards so that all appliances have a chip that can communicate.έ If you want to, you can subscribe to 

a program where your prices change so you have a call option, and if you do not want that, then you pay 

a default price that includes externalities and other things. That is the world I would like, but it needs all 

the technology and a lot of behavior work to get people used to this idea.  

Our grid needs to develop into 

something a lot more intelligent, a 

lot more responsive, a lot more 

resilient. It is the equivalent of 

trying to do a complete overhaul of 

an airplane while that airplane is 

flying, and is not allowed to hit the 

ground. 

- Tim Healy 
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Tim Healy of EnerNOC:  

The consumer will have the ultimate decision as technology and market structures evolve. EnerNOC has 

built its business on going out and asking some 5,000 commercial and institutional industrial sites to 

elect to do something and get paid for doing it. And in return, turn around and give that resource to the 

utility to use in an agreed-upon fashion. A much more interesting collaboration starts with the choice on 

the end-ǳǎŜǊǎΩ ǎƛŘŜΦ 

Sue Coakley of Northeast Energy Efficiency Partnerships:   

Consumers need information to make the change, because they are ones using the energy, but utilities 

need incentives to help their customers make those changes and choices and customers need help to 

make the changes. Giving them prices or information is not necessarily going to get their windows or air 

conditioners changed. They need help, incentives, they need programs. And we need regulations to 

attest that appliances meet minimum efficiency standards. Consumer empowerment is important, but it 

alone won't solve the problem. 

Audience Q&A: 

Q1: The discussion about the rules of utilities and the information and incentives for consumers reminds me 

ƻŦ ǿƘŀǘ L ǿŀǎ ǘƻƭŘ ŀōƻǳǘ ǘƘŜ ŘŜōŀǘŜ ƻǾŜǊ ǎŜŀǘōŜƭǘǎΦ .ŀŎƪ ƛƴ ǘƘŜ слΩǎ ǘƘŜ ǇǊƻōƭŜƳ ǿŀǎ ǘƘŜ ŀǳǘƻƳŀƪŜǊǎ ŀƴŘ 

their lack of a financial incentive to put seatbelts in cars. They would not be able to charge more for a car 

because it had a seatbelt, so Congress ordered the auto manufacturers to put seatbelts in the cars that no 

ƻƴŜ ǳǎŜŘ ŀƴŘ ƛǘ ǘƻƻƪ άǘƻǳƎƘ ƭƻǾŜέ ŦǊƻƳ ǘƘŜ /ƻƴƎǊŜss to the states saying, we are going to deny highway 

money to the states if you do not change your laws to at least having 

soft requirements of wearing a seatbelt. Now people generally would 

say they wear them because it makes them safe. What kind of tough 

love do we need for residential consumers in energy? 

Sue Coakley of Northeast Energy Efficiency Partnerships:  

I think the top of the consumer tough love list is an energy 

performance rating of their homes. Right now, most people do not 

even know what thŜƛǊ ƘƻǳǎŜǎΩ ŜƴŜǊƎȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ, relative 

to other houses. We need to make a value for energy efficiencies 

so when homes are sold or a property is leased, the energy rating 

can be revealed to the buyer or the tenant. Then, once we have the energy rating process in place, we 

have to make a requirement that when a home is sold it has to meet minimum energy efficiency 

performance requirements. 

Q2: Tim, you mentioned the various initiatives that are available for utilities that can incentivize them to 

promote efficiency. Could you say something about one of the dominant onesτdecoupling? 

 

I believe in the power of prices, I 

believe that it is wrong to equip 

every home and to ration and tell 

peoǇƭŜΣ ά{ƻǊǊȅΣ ǘƘŜǊŜ ƛǎ ƴƻǘ ŜƴƻǳƎƘ 

electricity, you have all this 

equipment so you can have a slice 

of toast or run your pool pump or 

chill your beer - ǘŀƪŜ ȅƻǳǊ ǇƛŎƪΦέ 

 - Bernard Neenan 
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Tim Healy of EnerNOC:   

Decoupling is basically a catch-all for disaggregating the incentive associated with the throughput. It 

says, άI want to decouple the revenues that I would have made from that kilowatt hour that I am no 

longer going to sell. I will somehow make it back, so I get not just cost recovery, but also recovery of the 

value of that kilowatt hour whose throughput I lost because I gave you that subsidized CFL.έ  

It recognizes that when a utility makes an energy efficiency investment, there are two forms of loss: one 

is the loss associated with the fact that they are not going to be able to recover that kilowatt hour. Tthe 

other is an opportunity loss, because they could have actually gone and built a power plant to meet that 

demand, spent some capital and recover it, plus a rate of return. 
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Energy in Emerging Nations: The Role of Emerging Economies in Solving the 

Global Energy Crisis 

 

Moderator:  

To frame our discussion, it is important to keep in mind why we are looking at energy use in emerging 

economies. The energy consumption balance between OECD and non-OECD countries has been 

changing over the last couple of decades. In 1980, most world energy consumption was taking place in 

the OECD countries; today we expect most future energy consumption around the world to take place 

within the non-OECD countries. 

We care about this because growing energy demand has strong implications for global climate change, 

for the growing carbon dioxide emissions that stem from energy consumption. Looking at the average, 

from projections put out by the US Department of Energy and the Energy Information Administration, 

you can see that the most rapid annual growth in CO2 emissions are expected in China, throughout Asia, 

India, Brazil, Mexico, and the Middle East. And a lot of these emissions result from the fact that many of 

these countries still rely on coal for the majority of their energy consumption for electricity production 

and industry.  

But investment trends for renewable energy technologies show that emerging markets are also 

capturing increasing shares and investment flows for new capacity for manufacturing and for research 

and development in renewable energy. So it is not just about coal. Some very exciting diversification is 

happening within these countries, and very rapid scales of investment. China as of 2007 may have 

invested even more in renewable energy than the US. Wind power now dominates new capacity 

investment globally, followed by solar photovoltaics and solar hot water. Renewable energy investment 

Panel 

Daniel Goldman, Executive VO & CFO, GreatPoint Energy 

Lawrence E. Jones, Account Executive, Areva T&D 

Neha Misra, Energy Economist, The Energy & Resources Institute, North America  

Moderator:  Joanna Lewis, Assistant Professor, Georgetown 

Overview 

While everyone worries about energy demand, clean energy and greenhouse gases, most of the 

problems actually reside today in emerging nations, along with most of the energy growth and 

pollution. The panel discusses energy requirements and investment trends in developing countries, 

models of clean energy development that have not yet appeared in the US or Europe, and the 

advantages of doing business in countries where policy is more evolved. Among the topics discussed:  

¶ Human Development, Energy Security and Climate Change are Linked 

¶ Why Emerging Markets are Attractive for Commercializing New Technology 

¶ Smart Grids in India and China: Keeping the Lights On  

¶ What is Happening in Emerging Countries that Has not yet Happened in the US?  
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flows, including technology, new capacity, research and development, plant and equipment for setting 

up new manufacturing facilities for many of these technologies, totaled over $100 billion. 

Lƴ /Ƙƛƴŀ ǎǇŜŎƛŦƛŎŀƭƭȅΣ ǿŜ ƘŜŀǊ ŀ ƭƻǘ ŀōƻǳǘ ƛƴŎǊŜŀǎƛƴƎ Ŏƻŀƭ ǳǎŜΣ ōǳǘ ǿŜ ƘŜŀǊ ŀ ƭƻǘ ƭŜǎǎ ŀōƻǳǘ /ƘƛƴŀΩǎ 

becoming a world leader in renewable energy development. China has a national-level renewable 

energy lawτsomething that we do not have in the United States. 

It has very aggressive targets to promote renewable energy across 

many different technology categories. The Chinese use quite a bit 

of a relatively basic, but very efficient renewable technology, solar 

hot water. There are more solar hot water heaters on the rooftops 

of China than in the rest of the world combined. China is now 

estimated to be the largest producer of photovoltaic panels in the 

world, although most are being exported to other markets. It is 

also home to many leading global wind turbine manufacturers, 

which are manufacturing for the Chinese market. China is the 

second largest market for new installed capacity in wind 

technology in the world, followed by India and behind only the US. 

In terms of cumulative capacity, China now has the fourth-largest amount of installed wind capacity in 

the world, again followed by India. 

HUMAN DEVELOPMENT, ENERGY SECURITY AND CLIMATE CHANGE ARE LINKED 

Neha Misra of The Energy & Resources Institute, North America:  

Let me begin with a very obvious connection that is as often missed in international policy. There is a 

link between human development, energy security and climate change. The extent to which we are able 

to succeed in solving the global energy challenge and global climate change challenge depends, to a 

large extent, on how we realize this linkage.  

India has a 1 billion-plus population and 1/6 of humanity. More than 39 million Indians live at an income 

level of $1 a day. The challenge is not just to remove poverty, but also to provide jobs to more than 200 

million people in the next two decades. Over 70% of the population lives in rural areas and has only 

basic access to quality health, education and infrastructure services. The Human Development Index, 

which measures the quality of life as a whole in different countries, ranks India 128 out of 177 countries. 

¢ƘƛǎΣ ƛƴ ǘǳǊƴΣ ƛǎ ƭƛƴƪŜŘ ǘƻ LƴŘƛŀΩǎ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ŎƘŀƭƭŜƴƎŜΦ LƴŘƛŀ ƛǎ ŀƭǊŜŀŘȅ ǘƘŜ ŦƛŦǘƘ-largest energy 

consumer in the world. That is one part of the coin; the other is that a huge number of Indians have not 

seen modern energy in their entire lifetimes; 400 million people do not have any access to electricity.  

The country has huge energy shortages. There are electricity shortages; oil imports are rising. Already, 

more than 70% of oil is imported and the level will be about 94% by 2030, according to International 

Energy Agency (IEA) estimates. Coal, which was considered to be a mainstay of Indian energy sector, is 

now estimated in some studies to phase out in 40 years at peak production.  

In China specifically, we hear a lot 

about increasing coal use, but we 

ƘŜŀǊ ŀ ƭƻǘ ƭŜǎǎ ŀōƻǳǘ /ƘƛƴŀΩǎ 

becoming a world leader in 

renewable energy development. 

China has a national-level 

renewable energy lawτsomething 

that we do not have in the United 

States 

- Joanna Lewis 
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¢Ƙƛǎ ƘǳƎŜ ŎƘŀƭƭŜƴƎŜ ƛǎ ƛƴ ǘǳǊƴ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŎƘŀƭƭŜƴƎŜΦ LƴŘƛŀ ƛǎ ŀƭǊŜŀŘȅ ǘƘŜ 

fourth largest greenhouse gas (GNG) emitter in the world. At the same time, per capita GHG emission is 

very small, primarily because of all the people who do not have electricity now, but as India proceeds 

toward development, the people will come into the energy net and GHG emissions are going to 

increase.  

India's integrated energy policy estimates that to eradicate poverty over the next 25 years and to meet 

its human development goals, India would need an economic growth rate of 9%. The primary energy 

supply at the same time should increase by 5.8% per year and electricity generation capacity should 

increase by 600%. Hence, India's challenge is critical to solving the global energy challenge. 

The Government of India realizes the huge challenge ahead of it. In the last 10 years, we have seen a 

flurry of national level energy legislation in the country, which is a very good sign that the government is 

cognizant of the problem. Recent legislation includes the 

Integrated Energy Policy; this document has all the elements of 

enlightened public policy for energy and climate change, 

addressing energy efficiency, renewable energy, mass 

transportation, energy pricing reforms and coal sector reforms. 

Introduced in 2006, the policy received cabinet approval in 2008, 

but it remains to be seen how it will be implemented. 

What India is doing in terms of addressing these challenges? One 

strategy is leapfrogging into renewable energy. Not long ago, 

millions in India suddenly gained access to mobile phones. This 

was brought about by regulatory reforms and innovative 

financing. It offers an important lesson for the energy sector about bringing the energy have-nots into 

the net. TERI has launched a Lighting a Billion Lives Campaign, helping people in rural areas, who now 

use kerosene and paraffin wax for basic lighting needs, to leapfrog into using solar power. Another good 

example is Delhi Metro. Introduced in 2002, has been extremely successful in showing how, if we create 

better choices for the public, we can leapfrog to better technology, solving climate change and energy 

security issues at the same time. 

MeetƛƴƎ LƴŘƛŀΩǎ ƛƴŎǊŜŀǎƛƴƎ ŜƴŜǊƎȅ ƴŜŜŘǎΣ ƎƛǾŜƴ ǘƘŜ ǎŎŀƭŜ ƻŦ LƴŘƛŀϥǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ŀƴŘ ƛǘǎ ŘƛǎŀƎƎǊŜƎŀǘŜŘ 

nature, will require technology, finance, strong institutional arrangements, coordination. We need to 

bring all of these togetherτnot an easy task, but it can and must be done. It is no longer a matter of 

choice, but of survival.  

WHY EMERGING MARKETS ARE ATTRACTIVE FOR COMMERCIALIZING NEW TECHNOLOGY 

Daniel Goldman of GreatPoint Energy:  

I am going to give a quick commercial on GreatPoint Energy, but also use it as an example of some of the 

things that make emerging markets, particularly in India and China, attractive for new technology 

commercialization, and highlight some things that we in the US could do better. Our technology, 

There is a link between human 

development, energy security and 

climate change. The extent to 

which we are able to succeed in 

solving the global energy challenge 

and global climate change 

challenge depends, to a large 

extent, on how we realize this 

linkage.   

- Neha Misra 
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HydroMethanation, converts coal, petroleum coke, and biomass into pipeline-quality natural gas. 

Conventional technology converts these feedstocks into syn-gas made up of carbon monoxide and 

hydrogen and compatible with the existing natural gas pipeline. There are two reasons why this is 

important:  

¶ From an environmental standpoint, this is a very clean coal technology: we capture all criteria 
pollutantsτsulfur, nitrogen, mercury, particulatesτand can make available for sequestration all 
the carbon dioxide in the process.  

¶ Economics- we can produce pipeline-quality natural gas at a price of $4ς$5 dollars per million 
BTU. The current price is around $7 and is highly volatile. It went up to over $14 last summer. 

 

We can be very competitive with incremental sources of natural gas, from exploration and production or 

from liquified natural gas sources from places like the Middle East and Africa. Our strategy is to scale up 

this technology using a build/own/operate business model. We feel like there have not been a lot of 

shovels in the ground so far in the gasification industry and so we want to gain control of the projects 

we develop. Then, as a side business, we will license the technology in other parts of the world. 

We have decided to locate our first commercial project in China. We were approached about a year ago 

by the second-largest power company in China, Datong, which uses 180 million tons of coal a year. They 

are the largest coal consumer in the world, hence the largest 

polluter. Our desire is to partner with Datong, build a first 

commercial project in China, use its coal resources and ultimately 

build out large-scale facilities with them in places like Inner 

Mongolia or Shanxi province, and then sell gas into their power 

plants, which they would then locate down the pipeline outside 

Beijing or Shanghai. 

From an environmental standpoint, this has enormous advantages 

for China. It stops them from building coal-powered power plants. 

It produces very low-cost natural gas that they can then use not 

only in more efficient gas-powered power plants, but also in town-

gas systems, which also use a lot of coal. The market in China is 

better for a number of reasons: they pay a higher price for gas because they are importing enormous 

amounts of liquefied natural gas (LNG), and we can build the plant faster and less expensively, by 

leveraging domestic design and engineering firms. 

We are very excited about working with Datong and getting our first project operational in China. It 

opens up an enormous market there and also allows us to bring the technology back to North America 

and leverage equipment suppliers and sourcing of equipment in China as well as engineering services in 

China to produce large-scale projects for North America. 

 

 

Why is it that China and India in 

many instances are leading the 

charge in terms of deploying smart 

grid solutions? Because in the US 

and Europe, you have a lot of 

legacy systems and legacy 

regulatory policies that make it 

difficult to deploy smart grid 

technologies. 

- Lawrence E. Jones 
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SMART GRIDS IN INDIA AND CHINA: KEEPING THE LIGHTS ON 

Lawrence E. Jones of Areva T&D:  

L ǿŀƴǘ ǘƻ ǘŀƭƪ ŀōƻǳǘ ǿƘŀǘ L Ŏŀƭƭ ǎƳŀǊǘŜǊ ƎǊƛŘǎ ƛƴ ŜƳŜǊƎƛƴƎ ŜŎƻƴƻƳƛŜǎΦ !ǊŜǾŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƴǳƳōŜǊ ƻƴŜ 

nuclear power company in the manufacture of nuclear equipment. Areva also has a transmission and 

distribution arm, which is the group I am with. We deal with network management systems, developing 

IT systems that are used to operate the grid, electricity markets, SCADA (supervisory control and data 

acquisition) systems and other solutions that will keep the lights on and the markets running. 

There is no generic definition of a smart grid. So instead of trying to define what a smart grid is, let's 

decide what it should do. As you begin to look at the situation in India and China, what is important is 

what it is supposed to do and what it is supposed to accomplish. 

As with other technologies like cell phones, the deployment of smart grid in developing countries is 

going much faster and more easily than in the US and in Europe. Why is it that China and India in many 

instances are leading the charge in terms of deploying smart grid solutions? Because in the US and 

Europe, you have a lot of legacy systems and legacy regulatory policies that make it difficult to deploy 

smart grid technologies. In the developing countries, they are leapfrogging in the evolution of the grid. 

They are not having to go through legacy regulatory systems or other policy mechanisms.  

Let me give two examples of what is happening, one in China, one in India. North China Grid, a very large 

power grid operating in the north of China, had some serious challenges around the Olympics. They 

faced the situation of making their grid operable and reliable during the entire Olympics, and for that 

they needed to design decision support tubes. Why are decision 

support tubes part of smart grid? Remember, smart grid is also 

keeping the lights on. If you do not put the right tools in the 

control center for a dispatcher to make the right decisions, 

reliability is going to be threatened; blackouts and things occur. 

So they implemented a project with Areva. Working with them, 

we developed advanced applications for the control centers. 

Some of those applications have not yet been implemented even 

in the US. Because of the apparent lack of what I would call 

regulatory gridlock, you can get some of these investments in smart grid made very easily. One of the 

tests of the success of the system was the fact that there was no blackout in China during the Olympics. 

In India, the concept of micro-grids is going to explode. And the reason is use grids. Although you might 

build them from a transmission perspective, in many villages it is much easier to put in micro-grids. We 

are seeing deployment of new technology based on microwind solutions, combined with solar and 

various kinds of power electronic devices all put together. These create smart grid solutions for power 

supply to villages.  

On the policy side, we see in some 

emerging markets either a more 

evolved policy framework, as in 

India, or better alignment between 

government policy and the 

strategies of the companies 

executing those policies. 

- Daniel Goldman 
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In the US today, we are struggling to put in place the right interconnection standards for distributed 

generation in a number of utilities. By the time they start deploying these systems in India, hopefully, 

our regulatory system will have caught up and we will actually be importing some of the smart grid 

solutions from India. 

Moderator:  

I would now like to ask our panelists to elaborate a bit more on some of the themes that they have all 

talked about. First, what is happening in the emerging economies that is not yet happening in the 

industrialized world? Second, what are the incentives or motivations for looking at the deployment of 

these technologies, particularly in China and India? 

Neha Misra of The Energy & Resources Institute, North America:  

First, in solar energy last year, the government introduced generation-based incentives for reconnected 

solar power. There are a lot of programs, a lot of national policies on taking solar power and renewable 

energy to rural areas. The Rajiv Gandhi Grameen Vidyutikaran Yojana is the universal electrification 

scheme. It has subsidies and franchising arrangements in place to kick-start the inclusion of more rural 

households into the net of clean energy. 

The Energy Action Plan has solar missions, but these have not been detailed yet. It is anticipated that in 

the coming months the government will lay out what exactly it intends to do. And a lot of policies are in 

place. Many states have come out with renewables standards although experience has been varied. 

Gujarat recently came out with a generation-based incentive for up to 500 megawatts, although the 

central government put a cap of 50 megawatts for such incentives in the Eleventh Five-Year Plan. 

WHAT IS HAPPENING IN EMERGING COUNTRIES THAT HAS NOT YET HAPPENED IN THE US? 

Daniel Goldman of GreatPoint Energy:  

We look at it in the context of policy, markets and finance. On the policy side, we see in some emerging 

markets either a more evolved policy framework, as in India, or better alignment between government 

policy and the strategies of the companies executing those policies. Our Chinese partner, Datong is a 

state-owned enterprise. The government tells Datong, we want you to select the best coal-to-natural 

gas technology, develop the technology here with your partner, and implement it. From that 

perspective it is a lot simpler than current US policies, which are a checkerboard between state and 

federal initiatives, or largely undefined. 

From a financial standpoint, we have an enormous problem in terms of financing new energy 

technologies in the US, particularly in the area of commercialization. Loan guarantees only help to a 

certain extent and there is really no equity in the market. Partners like Datong and those we are talking 

to in India like Reliance and Tata SR are well-capitalized companies even in the current market 

environment. The financial markets are more attractive in emerging markets today than in the US. 



 

Neuron Global Inc - 84 - Conference Insight Report 

 
MIT ENERGY CONFERENCE Accelerating Change in Global Energy  

 

Regarding the market environment, we are more certain about market fundamentals in places like 

China, which has a long term supply-demand imbalance relative to natural gas. While transparency 

around market signals might not be complete, we at least know that market fundamentals and the 

ƎƻǾŜǊƴƳŜƴǘΩǎ ŘǊƛǾŜ ŦƻǊ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ will lead to an attractive market longer term.  

Lawrence E. Jones of Areva T&D:  

One of the reasons why smart grid deployment in many countries is not as complicated is because a 

smart grid is typically an integration of many already existing technologies. Once you have the 

backboneτthe IT infrastructureτin place, the rest is about system integration, bringing together 

control devices, sensors and measuring devices that are fairly inexpensive. From a grid perspective, 

financing is less complicated, because you are not looking at huge infrastructure. As to building extra 

high-voltage transmission, which can also be made smarter by adding different kinds of applications to 

it, financing comes mainly from the World Bank, from multilateral funding.  

Moderator:  

Can some of these technologies that you have mentioned really change the current energy mix within 

countries like China and India? Can renewables, smart grid technologies, different forms of liquification 

of coal and biomass really help to diversify away from coal? Could you comment a bit on the scalability 

of some of the technologies you mentioned in the broader energy 

mix what you see looking forward? 

Daniel Goldman of GreatPoint Energy:  

The only way China and India can move away from coal-fired 

power generation is to find cost-effective alternatives. While some 

renewable technologies might get there in the near-term, they are 

still expensive compared to grid parity. Our process of producing 

natural gas gives a lot of flexibility to countries like China and 

India, both from an energy security standpoint and as a means of 

allowing them to use that natural gas in power generation or other 

uses, particularly in town-gas systems.  

A great opportunity exists to transform the way emerging markets 

use energy and natural gas. If you take some of the things that 

Lawrence is suggesting about the smart grid and implement them here, layering energy efficiency on 

top, we could save anywhere from 20% to 30% of our energy demand going forward. That would free up 

an enormous amount of generation capacity. When we look at the market in North America for 

renewables, I worry that with the implementation of smart grid and energy efficiency, we may have an 

awful lot of spare capacity for the next 20 or 30 years and it may be hard for new capacity to compete 

with that embedded system. 

 

One of the reasons why smart grid 

deployment in many countries is 

not as complicated is because a 

smart grid is typically an integration 

of many already existing 

technologies. Once you have the 

backboneτthe IT infrastructureτ

in place, the rest is about system 

integration, bringing together 

control devices, sensors and 

measuring devices that are fairly 

inexpensive. 

- Lawrence E. Jones 
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Lawrence E. Jones of Areva T&D:  

To answer your question, I will just broaden it by adding the next frontier marketτAfrica. You have, say, 

500 million people in Africa and another 500 million in India who do not have access to basic lighting. 

Imagine the impact of the project Neha mentioned, providing 

lighting for 1 billion people in Africa and in India. Africa and India 

could actually be those markets that will bring about the scale in 

terms of not relying on fossil fuels, or coal.  

Moderator:  

One more question for our panelists. We are in the middle of 

negotiating an international climate treaty for the period after 

2012. The role that the emerging economies will play in this treaty 

is high on the agenda, including ways in which the international 

community can transfer technology innovation and deployment 

and better facilitate financing and investment in these 

technologies throughout the developing world. Would you comment briefly, based on your experiences 

in some of these countries, on what are the one or two things that you think an international climate 

treaty could do to help facilitate some of the projects that you are trying to do on the ground? 

Lawrence E. Jones of Areva T&D:  

The area that definitely needs some focus is the clean development mechanism (CDM). The way it is 

designed today does not take into consideration the fact that in emerging economies most CDM 

programs will not reach the scale necessary to pass that threshold. The CDM regime needs to be 

modified to take into consideration things like deforestation and deploying smart grid technology that 

will make grids more efficient, to factor in the local realities facing those emerging economies.  

Daniel Goldman of GreatPoint Energy:  

We support a broad climate agreement on carbon legislation. We would also like to see CDM improve 

because it would be very beneficial to countries like China and India and beneficial to us as a company to 

develop projects and enhance the benefits of building large-scale plants. My concern about legislation is 

how unintended consequences will come out of the interaction of carbon legislation and feed-in tariffs 

and other renewable energy portfolio standards that might be enacted either domestically or 

internationally. No one has thought through how that might work.  

Neha Misra of The Energy & Resources Institute, North America:  

The first thing the international community can do is lead by example. There has not been much of an 

example so far. Now that the policy scene is changing, this might also change and we could see much 

more aggressive clean energy policies going forward. 

When we look at the market in 

North America for renewables, I 

worry that with the 

implementation of smart grid and 

energy efficiency, we may have an 

awful lot of spare capacity for the 

next 20 or 30 years and it may be 

hard for new capacity to compete 

with that embedded system. 

- Daniel Goldman 
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One area that calls for stronger collaboration is institutional arrangements. Developing countries do not 

have institutional capabilities in place to meet the challenge on the scale that is required. For example, 

ŦƻǊ ŜȄǇŜǊƛŜƴŎŜŘ ŜƴŜǊƎȅ ŀǳŘƛǘƻǊǎΣ LƴŘƛŀΩǎ .ǳǊŜŀǳ ƻŦ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ƛǎ Ƨǳǎǘ ǎǘŀǊǘƛƴƎ ǘƘŜƛǊ ŎŜǊǘƛŦƛŎŀǘƛƻƴ 

process. At the institutional level, we need more partnerships between research universities and 

government, and sharing best practices in clean energy across local, state and federal levels. 

Audience Q&A: 

Q1: I am from Brazil. I am running a project which a very large elephant grass crop. We are using 5,000 

hectares to produce 30 megawatts, the price of our biomass is $15 per dried ton, and we are getting 60 tons 

per hectare without irrigation. How can we integrate internationally 

using our biomass experience in Brazil? Considering Daniel Goldman's 

work, is it possible to use our feedstock to go to the natural gas 

equation? 

Daniel Goldman of GreatPoint Energy:  

Our technology certainly works with biomass. We are at an earlier 

stage in developing the technology. But to get the cost down to 

competitive levels, we really have to build scalable facilities and 

one of the challenges with biomass is aggregating enough in one place so that you can build something 

that is 2,000, 4,000 tons a day of uniform feedstock. We are looking to figure out a design basis for 

scaling down to maybe 1,000 tons per day and produce natural gas. The beauty of our technology is, if 

we use biomass and sequester the CO2, we can produce negative carbon natural gas. It could be one of 

the first opportunities to supply natural gas that has a negative carbon balance. 

vнΥ LΩŘ ŀǇǇǊŜŎƛŀǘŜ ǘƘŜ ǇŀƴŜƭΩǎ ŎƻƳƳŜƴǘǎ ƻƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ƳŜǊƛǘǎ ƻŦ ǘƻǇ-down, grid-based centralized energy 

solutions versus highly distributed village-scale utilities of slum energy solutions. 

Lawrence E. Jones of Areva T&D: 

It depends on the situation. The example I show in India is clearly going to be a bottom-up approach, 

because when you start putting micro-grids in place, you are talking about not a centralized supply but a 

local village supply system. And then when you look at the top-down approaches, the metric you should 

ǳǎŜ ƛǎΣ ά!ǊŜ ǇŜƻǇƭŜ ƎŜǘǘƛƴƎ ŀŎŎŜǎǎ ǘƻ ŜƭŜŎǘǊƛŎƛǘȅ ƻǊ ŜƴŜǊƎȅΚέ LŦ ȅƻǳ ŎƘƻƻǎŜ ŀ ŘƛǎǘǊƛōǳǘŜŘ ǎƻƭǳǘƛƻƴΣ ƛǘ ƳƛƎƘǘ 

work in a village environment. If you go to an urban environment, you might still need to go with a 

centralized approach, which is top-down.  

Q3: Emerging economies like China and India learn from Europe and the US and they are given the 

knowledge to leapfrog. How can Africa leapfrog? When will it start? 

Lawrence E. Jones of Areva T&D:  

Africa, at present, has one of the fastest-growing cell phone industries in the world, and that leapfrog 

occurred in a space of less than 10 years. I think the same thing will happen in Africa with smart grid 

The CDM regime needs to be 

modified to take into consideration 

things like deforestation and 

deploying smart grid technology 

that will make grids more efficient, 

to factor in the local realities facing 

those emerging economies. 

- Lawrence E. Jones 
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solutions. Ghana has already placed an order for a five-year program to deploy smart meters. There are 

states in the US have not done that yet. So the learning curve is going to be pretty short.  

The problems are: 1) Financing 2) Policy confusion. Policy confusion is a problem because often you take 

a policy that has worked in Sweden, Germany or the US and you try to apply that same policy in some 

!ŦǊƛŎŀƴ ŎƻǳƴǘǊȅΦ Lǘ ŘƻŜǎƴΩǘ ŀƭǿŀȅǎ ǿƻǊƪΦ ¸ƻǳ ƴŜŜŘ ǘƻ ŀŘŀǇǘ ǇƻƭƛŎƛŜǎ ǘƻ ǘƘŜ ƭƻŎŀƭ ŎƻƴŘƛǘƛƻƴǎΦ  

We have not talked about microfinancing. In parts of Africa, people are using cell phones in very 

interesting ways for trading, for running their businesses. The same thing is going to happen when it 

comes to solar technologyτI have my solar lamp, I can rent it, I can lease itτso there are a lot of 

innovative ways that these technologies will be financed in emerging economies.  

Neha Misra of The Energy & Resources Institute, North America:  

TERI has opened an office in Africa, because we want to promote cooperation and there are lessons to 

be learned in disseminating clean energy technologies and renewable energy. We are doing a lot of 

work on biomass gasification in Uganda. We are taking the Lighting a Billion Lives Campaign to Africa in a 

big way; we are receiving so many requests from Africaτyou would not think a simple thing like a light 

would generate so much demand. 

Moderator:  

From the entry of China and India into manufacturing technologies like solar panels and wind turbines, 

we are already seeing huge implications for cost reductions in these technologies, and for the 

accessibility of this technology to countries in Africa that may be looking for much lower-cost solutions 

in some of these renewable energy technologies. From some data I have seen recently, wind turbines 

made by some Chinese manufacturers are up to 60%ς70% less expensive than the same wind turbines 

from some of the European and US manufacturers.   

Q4: I would like to know more from Neha about what TERI is doing about the linkage of energy security, 

human development and climate change. What are the cardinal technologies or the key projects you are 

working on right now in that framework? 

Neha Misra of The Energy & Resources Institute, North America:  

Lighting a Billion Lives aims to do exactly that. We are trying to give people in rural areas access to solar 

power. We have done a project in West Bengal and Sundarbans where we have trained rural women to 

become solar entrepreneurs. We are trying to create businesses around renewable energy and then 

linking them with health and education programs. The transformation has been tremendous. 
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Overcoming Barriers to Sustainable Global Transportation 

 

Moderator:  

We are going to start with Sven and some contrarian questions. I asked myself, "If we were to take all 

200 million automobiles in the United States and somehow wave a magic wand and turned them into 

electric vehicles overnight, what would that require in terms of electricity generation?" By my back-of-

the-envelope calculation, we would need to build 500 nuclear power plants or 50,000 jumbo windmills. 

That seems like a pretty daunting sort of proposition.  

Sven Thesen of Better Place:  

At night time most people go to sleep and turn things off in a big way. A huge amount of excess power is 

available at night, off-peak. So it is about 200/300 square miles of photovoltaics that we would actually 

need to power those automobiles, plus the excess capacity of the gridτabout a fifth of Rhode Island.  

Moderator:  

One of my pet peeves is hearing someone call an electric car a zero emission vehicle, because those are 

actually displaced emission vehiclesτno carbon going into the atmosphere, it is going out of a power 

plant someplace. Are we deceiving ourselves by thinking that an electric vehicle is something that's good 

for the environment?  

 

Panel 

John Casesa, Managing Partner, Casesa Shapiro Group 

John Viera, Director, Sustainable Business Stategies, Ford Motor Company 

Sven Thesen, Utility Operation & Sustainability Stratey, Better Place 

Moderator:  Daniel Snow, Assistant Professor, Harvard University 

 

Overview 

LŦ ǘƘŜ ¦{ ŀƴŘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ŀǊŜ ƎƻƛƴƎ ǘƻ ƪƛŎƪ ŦƻǊŜƛƎƴ ƻƛƭ ŀƴŘ ǊŜŘǳŎŜ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊΩǎ 

contribution to greenhouse gas levels, alternatives to the traditional internal combustion engineτ

electric, hydrogen, biofuelsτmust become practical and affordable. The panelists argue that, while 

some of these, like electric and plug-in hybrids, are getting there, political considerations, plus real 

improvements in internal combustion technology, mean that traditional technology will remain 

dominant for the foreseeable future. Among the topics discussed: 

¶ Saying No to Coalτand Using Only Renewable Energy to Do It 

¶ Advanced Technology, With Less Money, More Focus, More Partnership 

¶ ¢ŜŎƘƴƻƭƻƎȅ aŀǊŎƘŜǎ hƴΣ ōǳǘ DƻǾŜǊƴƳŜƴǘǎ tǊƻǘŜŎǘ ά[ŜƎŀŎȅ LƴŘǳǎǘǊƛŜǎέ 

¶ By 2050, Movement Away From Petroleum, but Still a Small Share for Alternatives 
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SAYING NO TO COALτAND USING ONLY RENEWABLE ENERGY TO DO IT 

Sven Thesen of Better Place:   

The US grid is half coal and the rest is much cleaner. The great thing about electric vehicles is, you can 

time their charging. Just like your cell phones, when they are plugged in, they are not always charging. 

You can time that charging to harvest wind. So under the Better Place model we use only renewable 

energy. 

You are buying a service. You know how much it is going to cost if you estimate how any minutes you 

talk. You have a fixed price for the amount you talk and you take this widget and you attach it to your 

hip so it now knows where you are all the time. You also charge it at night. So everybody's with me on 

the cell phone model; it is subscription-based. If you take the cell phone model and apply it to dedicated 

electric vehicles, we can actually do a big thing for the 

transportation sector. The Better Place mission is to end that oil 

addiction and enable sustainable personal transportation. 

How do we do that? Batteries. In electric cars you must have 

reasonable batteries and they are expensive, so we [Better Place] 

own the battery. You sign up for a subscription, a certain number 

of years, and the cost of transportation of that electric vehicle is fixed. Better Place is not the 

automobile company, nor are we the utility; we install infrastructure. That is a simple charge spot at 

home and a charge spot at work and a charge spot somewhere in between. To solve the range 

problemτbecause we all have friends that show up at 3:00 in the afternoon saying, "We want to go 

skiing right now," and it's a 200-mile driveτthe batteries are exchangeable, and it is just like buying 

gasoline except you do not go there that often.  

The vehicles are not made by us, they are made by real car companies. They are not golf carts or sedans. 

They are Suburbans, they are sports cars, with a battery that is owned by us, that is exchangeable, plus a 

nice photo-electric system that tells you where those battery exchange stations and charge spots are.  

Now from an energy power perspective, the great thing about electric vehicles is, you can charge them 

when you want toτcharge time, two, three, four hoursτbecause most of the time they are plugged in 

and we do not drive that long. We can time that charging to wind energy. We can selectively harvest 

wind energy through this timing of the charge and US consumers will not see this at all. Obviously, we 

are not going to charge on peak, we want to protect the peak so we do not drive the need for new 

power plants. If you do need to charge during that time, you can either go to a battery exchange station 

or hit an override 

We can deliver all sorts of ancillary services that benefit the electric grid: for example, on those few days 

when the electric grid needs that energy, you will have one, two, four miles taken out of your car, with 

millions of other cars, and uploaded to the grid to avoid a brownout or a blackout. You can do all those 

things with electric vehicles.  

If you take the cell phone model 

and apply it to dedicated electric 

vehicles, we can actually do a big 

thing for the transportation sector  

- Sven Thesen 
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Moderator:  

John Viera, one of the concepts in project portfolio management is this need to balance existing money 

making projects and those that may pay off in the future. How are you able to balance priorities and 

projects at a company like Ford in an economic climate like the one we are in today? How do you think 

about staying in business by selling big trucks while putting money into programs that are going to help 

develop green technologies and help in the future? 

ADVANCED TECHNOLOGY, WITH LESS MONEY, MORE FOCUS, MORE PARTNERSHIP 

John Viera of Ford Motor Company:  

We do have less money to spend on the advanced technology side today. So does that mean that we are 

stopping working on advanced technology? Absolutely not. We have to make sure that those advanced 

technology implementations are ready as time goes on. But in the past we had enough money to work 

on multiple advanced technologies almost equally. What we have had to do now is focus on certain 

technologies more than others. The two sources that we were looking at were electrification and 

hydrogen, hydrogen fuel cells or hydrogen internal combustion engines, but we have made a conscious 

decision to concentrate our advanced R&D work on electrification. 

We see it being shorter-term than hydrogen. 

Also, as we work with universities, we are more focused now, 

telling the universities these are the types of projects we need for 

you to work on. We need focus on particular items that support 

our focused efforts. 

Finally, in the past, we did all of the R&D internally. What we have 

now is a lot more collaboration. We are saying, if we want to get 

into electrification of our vehicles and understand how we interface with the grid, maybe we need to 

employ other companies. We are going to be doing a lot more of partnering in terms  of working on the 

advanced technology, and one of the biggest partners we want to work with is probably the largest 

venture capitalist out there right now, the federal government.   

What do we in Sustainable Business Strategies work on for Ford? Probably you've heard of the triple 

bottom line, the environmental, the social and the economic piece.  

1. Economic sustainability: All the strategies we put together for the company have to have 
economic reality and economic goodness. We're not a philanthropic department.  

2. The social side: We have a huge focus right now on influencing working conditions in our 
supplier plants throughout the world.  

3. Environmental sustainability: This concerns putting together our strategies and long-term goals 
for both our products and our manufacturing facilities. Our manufacturing is involved with 
energy efficiency, reduced material to landfill, reduced water use, but I spend most of my time 
on product sustainability. The key factor is CO2 reduction or fuel economy. I define the future 
as, what vehicles that we need to have in the next five years, ten years, twenty years globally: 

The two sources that we were 

looking at were electrification and 

hydrogen . . . but we have made a 

conscious decision to concentrate 

our advanced R&D work on 

electrification. We see it being 

shorter-term than hydrogen.   

- John Viera 
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what sizes of vehicles, what technologies to put in those vehicles, so that we address first, 
climate change, and second, customer demand and customer affordability in all the major 
regions throughout the world. 

 
Our strategy? In the near term we are still going to be doing a lot of work on gasoline and diesel vehicle 

efficiency. We are working on a lot of advanced technologies, but if we want to have an impact on 

climate today, by improving the efficiency of our gasoline and 

diesel vehicles, we could see affordable improvements of 15% to 

20% on millions of vehicles.  

Near term, we are also working on vehicles that run on biofuels. 

We want to have a large percentage of our vehicles able to run on 

biofuelsτnot biofuels from food-based sources, but from 

cellulosic sources.  

The third element is electrification. How are we getting ready for 

electric vehicles to become high-volume vehicles? We are introducing a battery electric commercial 

vehicle in 2010 and a battery electric small car in 2011. We are going to be able to accelerate those 

throughout the world, but they need to become affordable.  

It is a portfolio approach. If we are leaning more toward one fuel, our manufacturing facilities are 

flexible enough to be able to produce vehicles in high volume for that fuel.  

Moderator:  

John Casesa, who do you see as the winners and losers coming out of the current technological and 

financial flux in the auto industry? Is what we are saying today going to mean that we stick with the 

internal combustion engine for another 30 years, or is this going to hasten the departure of some old-

line companies in the industry and let some new companies come up?  

¢9/Ibh[hD¸ a!w/I9{ hbΣ .¦¢ Dh±9wba9b¢{ twh¢9/¢ ά[9D!/¸ Lb5¦{¢wL9{έ 

John Casesa of Casesa Shapiro Group:  

I think the disruption we are already experiencing with new technology is going to be clouded greatly by 

politics. There is long-term demand for cleaner cars, there is both a consumer pull and a regulatory push 

for lower emissions and higher fuel economy that is unstoppable, but the auto industry is imploding. 

The US, Japanese, and European companies are all capital-intensive, employment-intensive and 

therefore vote-intensiveτpolitically sensitive. I am afraid we are going to see the rise of some economic 

nationalism that will probably muddy the waters quite a bit. I think the US government does not want to 

see General Motors or Chrysler in Chapter 11, and will seek to accomplish some kind of a reorganization 

out of court. We also see aid packages in Italy Germany, Sweden, Korea, and Japan.  

Underneath that highly disruptive cyclical environment, you will continue to see long term-trends 

toward cleaner vehicles. The start-ups in the green tech world that have new business models for 

If we want to have an impact on 

climate today, by improving the 

efficiency of our gasoline and diesel 

vehicles, we could see affordable 

improvements of 15% to 20% on 

millions of vehicles.   

- John Viera 
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manufacturing cars, for electric vehicles, for infrastructure and the whole value chain will have an 

enormously disruptive influence on the legacy players. But short-term economic reality will soften that 

disruption. 

Moderator:  

Do you see any windows of opportunity for the young tech start-ups that are playing in this space? 

John Casesa of Casesa Shapiro Group:   

Absolutely. Technology marches on. Battery technology is improving every day, companies like Better 

Place are making enormous progress in co-opting the public sector to commit to infrastructure. I see 

companies creating new ways to manufacture cars, I see Chinese and Indian automobile companies 

skipping whole stages of development because they can go out and buy styling services and power 

trains and other kinds of things that can make an auto company. Notwithstanding the headwinds of 

lower oil prices and the economic crisis, these forces, the regulatory push, the consumer pull to more 

sustainable transportation are unstoppable. The hits may be a little bit longer in coming. And while 

world governments are protecting these legacy industries, they are also writing checks to underwrite 

this innovation. The Department of Energy has allocated $25 

billion to the auto industry alone in the US. That's a lot of money 

for a company. That's a moment of opportunity that small 

companies can seize.  

John Viera of Ford Motor Company:  

Responding to John Casesa, when we talk about what the auto 

industry needs to do moving forward, the focus has always been 

on technological innovation and there is still going to be a lot of 

technological innovation, if it is battery or bio-fuels or whatever. 

But the other area that I think needs as much, if not more 

innovation, is the business model. We cannot do business the way 

we used to. I think the economic pressures and the reality of what we are seeing today are going to 

cause that to change, but if you are in a business school out there I think there is huge potential for a lot 

of exciting innovative ways of doing business moving forward. 

Audience Q&A: 

Q1: If T. Boone Pickens were here, he would be asking about natural gas. China and India have enormous 

coal reserves and there is technology for coal-to-liquids for transportation. We are working on enhancing our 

natural gas production, both synthetic and natural, from the ground. The Brazilians obviously have moved 

towards an ethanol-based transportation system. Where in the thinking of the US auto manufacturers do 

natural gas and liquids fit? 

 

The US, Japanese, and European 

companies are all capital-intensive, 

employment-intensive and 

therefore vote-intensiveτ

politically sensitive. I am afraid we 

are going to see the rise of some 
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probably muddy the waters quite a 

bit. 

- John Casesa 
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