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“The Rosenfeld” Named After California’s Godfather of Energy Efficiency
Posted by juliechao,  Berkeley Lab News Center, Mar  10 

PIONEERING FRENCH PHYSICISTS Marie and Pierre Curie have the curie, a unit of radioactivity, named after them. Renowned inventor Nikola Tesla is honored with the tesla, which measures a magnetic field. And now, the Rosenfeld, proposed as a unit for electricity savings, will be named after the man seen by many people as the godfather of energy efficiency, 
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Arthur Rosenfeld.

“In keeping with the tradition among scientists of naming units in honor of the person most responsible for the discovery and widespread adoption of the underlying scientific principle in question,” a group of scientists propose today in a refereed article in Environmental Research Letters to define the Rosenfeld as electricity savings of 3 billion kilowatt-hours per year, the amount needed to replace the annual generation of a 500 megawatt coal-fired power plant.
That definition, explains lead author Jonathan Koomey, a Lawrence Berkeley National Laboratory (Berkeley Lab) scientist and consulting professor at Stanford University who was once a graduate student of Rosenfeld’s, is classic Rosenfeld. “Power plants are what Art uses most often to explain to policy makers how much electricity can be saved by efficiency investments,” Koomey said.
With a decades-long career in energy analysis and standards, Rosenfeld is often credited with being personally responsible for billions of dollars in energy savings. He started his career at UC Berkeley and Berkeley Lab in the 1950s as a physicist in the Nobel Prize-winning particle physics group of Luis Alvarez. However, in 1974, he decided to switch his focus to energy and the environment. He founded the Center for Building Science at Berkeley Lab in 1975, where a broad range of energy efficiency standards and technologies were developed over the next 20 years.
Having just completed two five-year terms on the California Energy Commission, Rosenfeld will be returning to Berkeley Lab this spring to continue championing scientific solutions for society’s most urgent environmental problems.
“He recognized early on, earlier than anyone else I think, that really great gains will come from energy efficiency, that there’s an enormity to be gained by this approach,” said fellow physicist Richard Muller, who took a graduate course from Rosenfeld in 1965, then went on to work with him in Alvarez’ group.
Indeed, he already has a term named after him: the “Rosenfeld effect” explains why California’s per capital electricity usage has remained flat since the mid-1970s while U.S. usage has climbed steadily and is now 50 percent higher than it was 40 years ago. Low-emissivity “smart windows,” electronic ballasts that led to compact fluorescent lamps and energy standards for appliances and buildings were Berkeley Lab innovations that made the Rosenfeld effect possible. The term has been popularized by U.S. Secretary of Energy Stephen Chu, who has called Rosenfeld a hero of his.

[image: Art Rosenfeld at Berkeley Lab][2] 
Art Rosenfeld started working on energy issues at Berkeley Lab in 1974 and is often credited with being personally responsible for billions of dollars in energy savings.

He is also behind “Rosenfeld’s Law,” which states that the amount of energy required to produce one dollar of economic output has decreased by about 1 percent per year since 1845.
Published online today, the paper proposing the Rosenfeld unit of measurement, entitled “Defining a standard metric for electricity savings,” has 54 co-authors representing 26 institutions from around the world, including more than a dozen from Berkeley Lab.
Ashok Gadgil, acting director of Berkeley Lab’s Energy and Environmental Technologies Division and one of the co-authors, said it’s the right unit at the right time. “We’re launching this definition at a time when we’re on the cusp, I think, from not worrying about carbon emissions to worrying like crazy about carbon emissions. It’s also a very practical way to think about energy resources.”
Rosenfeld himself is not sure whether to take the whole thing too seriously. “I’m honored that Jon Koomey got 53 of my oldest friends to join together on such a nice thought,” he said. He added that he has always tried to explain energy savings in terms that people can grasp, such as the energy use of a home, a car or a power plant. “This nice article is really the result of the early usefulness of using cars, homes and power plants as an example of savings from energy efficiency,” he said.
Not everyone is supporting the new unit. Muller, for one, says there are already too many units for measuring energy, such as joules, quads or BTUs, and he would rather see Rosenfeld given an even higher honor. “I believe Art Rosenfeld deserves the Nobel Peace Prize more than many people who’ve received it,” Muller said. “Energy conservation has prevented conflict around the world.”
Regardless of whether Rosenfeld the unit catches on, Rosenfeld the man has not slowed down. “He’ll continue to work on things that catch his imagination, which is the whole world,” said Gadgil. “You can’t box this guy in.”
Copyright © 2008 Berkeley Lab News Center.
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New Strategy for Developing an Informed Public on Climate Change and Energy
Eminent Public Opinion Analyst Daniel Yankelovich Proposes New Strategy for Developing an Informed Public on Climate Change and Energy at AAAS Annual Meeting
By PR Newswire, Feb 19  10

SAN DIEGO -- How can the United States benefit from the judgments of an "informed public" when policy debates revolve around scientific questions that bewilder or confuse most Americans? Our society will be unsuccessful in doing so, according to Daniel Yankelovich, a preeminent social scientist, until and unless we first redefine what an "informed public" really is.
Yankelovich was one of a diverse array of leading scientists, engineers, educators and policy-makers who presented at the American Association for the Advancement of Science (AAAS) 176th annual meeting in San Diego on February 19, 2010. 
Yankelovich, a pioneer in public opinion research, suggests that leaders in the science and technology communities, need to understand that factual data, though necessary, are by themselves radically insufficient. Drawing upon his decades of experience monitoring social change and public opinion in America, Yankelovich emphasized the striking differences between the public's learning curve as it actually operates and prevailing theories of how to inform the public. He highlighted the critical importance of a three-stage process that obliges the public to confront and overcome its own wishful thinking, a process that engages peoples' deepest emotions and values as well as factual information.
The panel was organized and moderated by Lewis M. Branscomb of the School of International Relations and Pacific Studies  and the Scripps Institution of Oceanography at the University of California. Speakers also included Jean Johnson, Executive Director of Education Insights at Public Agenda and co-author of Who Turned Out the Lights: Your Guided Tour To The Energy Crisis, and Professor Neal Lane of Rice University who further explored how science can help create a more rational, pragmatic, and far-sighted society capable of addressing the challenges we face. 
"An informed public is deeply grounded in our political tradition and essential for our democracy to work," said Yankelovich. "Yet scientists, like leaders in other fields, have enormous difficulty engaging the public on critical issues like global warming, bioethics, and other challenges that can only be solved when good science, wise public policy and thoughtful public judgment all come together. The American public can grapple with tough problems in a meaningful way, but scientists have to understand how to communicate the non-cognitive aspects of the public's learning curve."

About Dan Yankelovich:
Dan Yankelovich is well known for his groundbreaking work in opinion research and the public's role in contemporary American society. He is Founder and current Chairman of three organizations: (1) Viewpoint Learning Inc., a firm that advances dialogue-based learning as a core skill in newer forms of leadership; (2) DYG, Inc., a market research firm tracking social trends; and (3) Public Agenda, a nonpartisan nonprofit co-founded with Cyrus Vance in 1975. He is director emeritus of Loral Space & Communications Inc. CBS, US West (now Qwest Communications), the Meredith Corporation, Diversified Energies, and ARKLA. 
In 1958, he founded the research firm of Yankelovich, Skelly and White and in the 1970s initiated the New York Times/Yankelovich poll (Now the New York Times/CBS Poll). He was a founding President of the Society for the Advancement of Socio-Economics, and is a Fellow of the American Academy of Arts and Sciences. He is the author of ten books, including Coming to Public Judgment: Making Democracy Work in a Complex World, The Magic of Dialogue, Profit With Honor: The New Stage of Market Capitalism, and Uniting America: Restoring the Vital Center to American Democracy.
He is the recipient of The Parlin Award for his pioneering work in marketing research, the Dinerman Award of the World Association of Public Opinion Research and the Outstanding Achievement Award from the New York Chapter of the American Association of Public Opinion Research.
PR Newswire 
© null. Displayed by permission. 
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Why Bill Gates Is Wrong 
By David Roberts, Grist, Feb 27  10
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BILL GATES IS SAD that David Roberts thinks he’s wrong. Bill Gates, the Microsoft founder and philanthropist, made waves last week when, at the much-celebrated tech conference TED, he proclaimed that climate change is the most important problem facing the planet. Wo0t! Obviously having someone of Gates’ stature supporting the clean energy race is an unqualified good. That said, Gates has burst on to the energy scene with some rather ill-considered thinking. To get a flavor, see his blog post, “Why We Need Innovation, Not Just Insulation.” The idea is that “conservation and behavior change” might get the world to its 2020 or 2030 targets, but to get to 80 percent emissions reductions by 2050 we’ll need fundamental technological innovation. Ergo: we should pay more attention to, and devote more money to, basic science and R&D.
Now: it’s incontestably true that the U.S. investment in R&D is lower than it should be. We should increase funding in the search for game-changing technology that can help us generate and use energy more sustainably. Indeed, we should increase funding in lots of things! Therein lies the rub.
There are two problems with Gates’ dichotomy between innovation and insulation. The first is the more obvious but the second is more meaningful. (Also, see Joe Romm and Sean Casten for further Gates critiques.)

1. Insofar as there’s a distinction between developing new technology that helps generate more/cleaner/cheaper energy and using energy more wisely, we obviously need to do both. Just as efficiency alone will never get us to our goals, neither will new generation. Richard Heinberg at the Post-Carbon Institute argues, in his report “Searching for a Miracle,” that ...
... there is little likelihood that either conventional fossil fuels or alternative energy sources can reliably be counted on to provide the amount and quality of energy that will be needed to sustain economic growth—or even current levels of economic activity—during the remainder of the current century.
I don’t know if Heinberg’s right. I’m inclined to think there’s greater potential in renewable energy than he allows, but I’m too keenly aware of my cognitive shortcomings to get into the Math’n'Graph Olympics. Either way, it’s a safe bet that whatever breakthroughs in energy generation technology arrive in coming decades, they won’t be able, in and of themselves, to keep up with rising population and affluence. And it would be sheerest folly to depend on their arrival.
Getting maximum energy services out of each electron will be an overriding human imperative in the 21st century, and it will require every bit as much ingenuity and imagination as the pursuit of new generation technology. It’s not a zero sum game; there is no reasonable sense in which concern for efficiency is eclipsing concern for innovation. We absolutely have to do both, and no country on earth is doing either at the scale that will ultimately be required.

2. Innovation ≠ Technology. 
The deeper and more pernicious problem with Gates’ framing is the implication that technology is where we innovate; in all other areas of life, we just ... manage. This taps into some deep archetypes that are worth digging up.
In modern industrial society we’ve come to see progress as effectively synonymous with technology. When it comes to energy, when someone says “invest in new technology or,” the or is usually followed some version of restricting, curtailing, or sacrificing. Technology is the opposite of constraint. Proponents of the technology-centric policy perspective cast themselves as forward-looking optimists—in contrast, implicitly or explicitly, to the dour doom-and-gloomers who want you to shiver in the dark. They find easy favor because in America optimism is technology, and vice versa.
I’ve come to think that this conflation of progress/innovation and technology—specifically energy-generation technology—is one of the principal barriers to a bright green future. To illustrate the point, consider a book I recently reviewed, Reinventing the Automobile, by two engineers from GM’s advanced auto division and the head of MIT’s Smart Cities program. Among other things, it describes the sustainable city of the future in considerable detail. Here is an extremely condensed sketch of that city:
Everything is linked up in a smart, integrated communications, power, and transportation network. The city “knows” which roads are congested and which parking spots are free. It can communicate to individuals what combination of walking, transit, and individual vehicles will get them where they’re going fastest. Vehicles are small, electric, modular, and—via sensors, GPS, and broadband wireless—intelligent, so they can pilot and park themselves. They can be charged by parking-integrated stations or even electromagnetic coils embedded in curbs, and since they’re interchangeable and easily customizable, they can be public goods (like today’s car-sharing services), easily swapped out and thus continuously in use. The city uses the vehicles’ batteries as distributed energy storage, along with other storage options including pumped hydro integrated into the sewer system. Rooftops, parking lots, and other marginal lands are covered with solar panels; small-scale wind turbines are perched on bridges and towers; cogeneration systems are attached to every industrial facility. Through smart design and sensing, every building and neighborhood maximizes efficiency. The city senses power demand, knows where power is being produced and stored, and continuously balances supply and demand.
Cool, right?! At first blush it sounds like a Jetsons techno-fantasy. Here’s the thing, though: according to the authors, who should know, most of the necessary technology either exists or is in development. None of it relies on any major breakthroughs. By a wide margin, the biggest barriers to creating such bright green cities are social. To pick just a handful:

· Building a city that behaves like an integrated organism means developing a holistic, long-term plan that will coordinate multiple agencies and levels of government. Big, long-term thinking is not exactly an American strong suit these days. Also—and this is a underappreciated problem—cities are cripplingly dependent on the financial largesse of state and federal authorities. They have very little autonomy to borrow money and invest in their own futures.
· There are all kinds of collective action and first-mover problems: Who puts the charging stations in if there aren’t electric cars on the road yet, and vice versa? Who pays for a smart grid before distributed generation is in place, and vice versa? How can public infrastructure and private market development be coordinated?
· Many of the investments involve high upfront costs that are paid back slowly over time. New financing models will be needed both for private individuals and companies and for cities themselves. 
· Changes in the way individuals live, work, communicate, and travel must be introduced in a way that maintains social cohesion and political support for further changes. That requires research in social psychology and other behavioral disciplines (sorely lacking in much policymaking). How these things are introduced matters just as much as what they are.

One could go on. The point is that the way we live together now, the way we govern ourselves, the way we arrange our physical spaces and our commerce, the way we do economics and measure prosperity—all these have to be changed in creative ways if we want to achieve the goal of sustainable prosperity. All these changes require ... wait for it ... innovation. Innovations in the way we think, interact, and structure our lives require just as much imagination, intelligence, persistence, and funding as innovations in technology.
Consider this analogy: The best brain research and social science show that reason, emotion, instinct, and social context are all part of a seamless whole, human being. There is no separate faculty called “reason” that operates outside or above. The division between “reason and emotion” is spurious—there is no one without the other; they are part of the same process.
Similarly, technology is not a separate thing unto itself. Tools, like customs, laws, built spaces, and ecological processes, are part of a seamless whole of human society. Technology happens in a social context, is of a social context; it shapes and is shaped by the context. Innovating new tools is not an alternative to innovating new social arrangements, much less a substitute; it is part and parcel of the same process.
Bill Gates is right that we need more funding, support, and attention applied to energy technology. But if we truly seek to fashion a sustainable future, we need just as much applied to laws, regulations, infrastructure, economics, behaviors, and values. We need to innovate a new way of being in the world, not just new tools.


High-Speed Rail Gains Traction in Spain
By Elisabeth Rosenthal, NYTimes, Mar 15  10
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Most of the high-speed Alta Velocidad Española trains originate or end at Madrid-Puerta de Atocha station

ABOARD THE AVE — Carlos Martínez and his colleagues were enjoying soda and sandwiches in the bar, having chosen not to watch a film — “Appaloosa,” with Ed Harris — that was playing on overhead screens. They barely seemed to notice the arid landscape whizzing by or the digital display reflecting their speed, which hovered around 186 miles per hour. 
Since a high-end, high-speed rail connection between Barcelona and Madrid opened in 2008, a 325-mile journey that takes about 6 hours by car can be completed in just 2 hours and 38 minutes, from city center to city center. 
Two years ago, nearly 90 percent of the six million people traveling between Madrid and Barcelona went by air. But early this year the number of train travelers on the route surpassed fliers, and the trajectory is ever upward. 
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The lounge for AVE business-class passengers, who can use the lounge up to two hours before departure. Spaniards have so decisively opted for the comfort and convenience of trains that traditional airlines might not be able to compete, says Josep Valls, a professor of marketing at the Esade Business School in Barcelona. 

The shift has political and economic benefits for Spain, which like other European Union countries has set out to lower its carbon dioxide emissions by 20 percent over the next 10 years. Emissions per passenger on a high-speed train are about one-fourth of those generated by flying or driving. 
But those who board the AVE (for Alta Velocidad Española, or Spanish High Speed) are not necessarily thinking green. Like high-speed railways in France and China, Renfe — Spain’s national train operator — has performed the ultimate green sleight of hand by simply making the low-emissions option more comfortable and convenient. 
“Since the day this train opened, I have never, never set foot on the plane again,” said Mr. Martínez, 31, a lawyer who travels between Madrid and Barcelona twice a week. “Why would anyone fly?” 
Here, perhaps more than in any other country, the new high-speed train service has consciously set out to turn traditional stereotypes about train travel and plane travel on their head. 
Unlike the French, who sought to maintain a low-cost image as their trains gained speed, Renfe decided to go upscale, said Josep Valls, a professor of marketing at the Esade Business School in Barcelona. 
The train tickets cost as much as plane tickets — about $200 one way, at the moment — although cheaper advance fares can be found on the Internet. AVE offers assigned reclining seats, computer outlets, movies, headsets, good food and even gloved attendants. 
“It is not about the environment, it’s that people are very satisfied by these trains,” Professor Valls said. “This is really changing the paradigm of travel for Europe.” Other AVE lines connect Madrid with Seville and with Málaga. 
He predicted that eventually all European routes under 800 miles would be dominated by train travel, with a high-speed train traveling, say, from Barcelona to Paris — 520 miles as the crow or plane flies — in a little over four hours. 
Professor Valls said that Spaniards had so decisively opted for the comfort and convenience of trains that traditional airlines might not be able to compete. The number of flights between Madrid and Málaga dropped by half in the two years after the AVE route between those cities opened in 2007. 
The main factor allowing planes to keep flying between Barcelona and Madrid was the arrival of extremely low-cost, no-frills cattle-car flights on the route this year, Professor Valls said. Book now on Ryan Air and you can fly for under $10 in April, though the price rises steeply for last-minute purchases. 
The United Nations has said repeatedly that transportation emissions must be reined in if the world is to successfully combat climate change. Transport emissions in European Union countries grew 26 percent from 1990 to 2007, according to the European Environment Agency. Aviation emissions have grown particularly rapidly, and nowhere faster than in Spain — a premier destination for low-cost airlines — where they more than doubled in that period. 
In the United States, President Obama has set aside $8 billion in federal stimulus money for investments in high-speed rail, but the money will go to a limited number of states, including Florida, California and Illinois. By 2020 half of Spain’s $160 billion transport budget will go to rail travel. 
In the meantime, the Acela, Amtrak’s express train running from Boston to New York to Washington, looks like a homely tortoise by comparison with its sleek brethren here, averaging only 71 miles an hour. Spain’s high-speed train sector seems well positioned to expand. All AVE lines currently turn a profit and have easily survived price wars waged by airlines, Professor Valls said. What is more, trains require fewer employees and far less costly infrastructure than do planes. 
Adding to rail’s competitive advantage, European environmental policies are likely to force an increase in airline ticket prices over the next few years. Beginning in 2012, the biggest polluters among the airlines will be required to buy extra credits to “pay” for their carbon dioxide emissions, and the cost will have to be passed on to travelers. 
For many converts to the AVE, there is simply no going back to flying; they particularly do not miss flight delays and the long lines at airport security checkpoints. The rail tickets remind passengers to be onboard a mere two minutes before departure, and the only security procedure involves passing large suitcases though a scanner. 
“I can get to the station 10 minutes before it leaves,” said Rafael Fernández, a logistics manager for Fujitsu who was returning to Madrid on an AVE train one day recently. “This has changed the way I travel.” 


‘This Is Not Government Mind Control’
By David Roberts, Grist, Mar 14  10 
 
THERE AREN'T MANY PSYCHOLOGISTS IN CONGRESS (though many members could probably use one), so Rep. Brian Baird (D) brings a unique perspective. He has a PhD in clinical psychology and published two books in the field before coming to D.C. to deal with dysfunctions of a different sort. He has represented Washington's 3rd congressional district for 12 years, but after this year, he's calling it quits and heading back home.
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Representative Baird. 

Before he retires, he hopes to help his colleagues understand the critical role that human behavior can play in reducing energy use. To change the way Americans use energy, he argues, we need to better understand how they make decisions. Hint: It's not just about money.
I chatted with Baird about energy use and behavioral psychology last week.
------
Q. Last year you introduced a bill, HR 3247, that would create a program at the Department of Energy to study the application of behavioral sciences to energy policy. What happened to it?
A. Colleagues on the other side of the aisle began to speculate that it was a secret plot for mind control of the American people. [Rep.] Dana Rohrabacher [R-Calif.] went on Glenn Beck and misrepresented the bill. He said it contains words like "behavior modification." It does not -- you can't find it in the bill.
On one hand, the argument was, why do we need to do social science research at all? Everybody knows it's just a matter of economics. Everybody acts rationally. Social science can't teach us anything new. The same people then said, "This sounds like mind control!" On one hand it doesn't have anything to offer, and on the other hand it's so powerful we can control people's minds.
A [Northwest Energy Efficiency Taskforce] report http://www.nwcouncil.org/energy/neet/NEET%20Report%20October%202009.pdf ] recommended precisely what this bill would have done, which is place much greater attention on behavioral and social factors in our analysis of how we could conserve energy. Anybody who's followed recent economic theory, or Dan Kahneman's Nobel Prize in economics, knows that people are in fact not rational, and understanding those irrationalities helps us craft both our economic and our energy policies. But that seemed to be lost on our colleagues.

Q. What ultimately happened to the bill?
A. [The House Science and Technology Committee] actually passed it, but it has not been brought to the floor. The hope is that if we actually have an energy bill, some of these issues might be incorporated in that rather than as a freestanding bill.
Whether or not the bill makes it to the floor, people in the Department of Energy understand the importance of this and are already beginning to incorporate it. [Energy Secretary] Steven Chu testified before our committee [on March 3] on budget issues and acknowledged the importance of social science. I just spoke today [March 10], literally an hour ago, at a hearing with the EPA; we asked them about behavioral science in their activities.
Understanding how we can promote behavioral change in a constructive way is actually part of what government is about. These folks who get all nervous about government behavioral control ... a speed limit sign is a form of behavioral control, you know?

Q. What do you tell constituents who say this sounds like the government trying to figure out how to manipulate and control them?
A. I say to them, thank you for sending us your address. Now we know how to locate you. [laughs]
No, we just try to reassure people. This is not government mind control. This is understanding how human beings interact with technologies, to help them save money. How do we give them information in a way that's most useful for them?
I'll give you an example. My gas bill gives me the year's energy consumption, from February of last year to January of this year. But not January of last year -- what I used in the comparable month. I can't tell whether I'm doing better or worse!
Opower has taken [behavioral psychologist] Robert Cialdini's work and made a business model out of this; they give people meaningful information as part of their energy bill. They've shown a 3 percent reduction in energy consumption, just by telling people how their energy consumption compares to other people in similar houses.
Science offers ways of figuring out how to help people understand and adapt to new technologies. The example I used in our hearing, which largely fell on deaf ears on the other side, is: nobody designs a fighter plane or a spaceship or a nuclear power plant without human factors engineering. You can't build a fighter plane without putting people in mockups to see whether they can read the dials, whether alerts make sense, whether the radar information is understandable. That's social-behavioral research in the applied realm.
These are little, simple things about how to interact with technology. Should adjustable thermostats be pre-programmed at the store so people don't have to worry about it? It's not always clear on the water heater how you set the temperature. People say, ha ha, it's obvious. Well, if it's so obvious, and people can save money, and people are motivated by the desire to save money, why don't they do it? The argument that it's all economics just fails repeatedly, but people continue to make it.

Q. What's the potential for [behavioral science work in energy policy]? Is it a marginal contributor or something bigger?
A. I'll state it bluntly: The big debate in Copenhagen is whether we do a 17 percent reduction [in greenhouse-gas emissions] by 2020, but the evidence is clear that with relatively simple changes in our actions, we could reduce our energy consumption by 20 percent in 20 weeks.
Here's how I would do it: get national leaders, clergy members, political leaders from both parties, Nobel Prize-winning scientists, economists, throw in some pop stars if you want, together and say, "Look, the quickest way to reduce our dependence on foreign oil, to save consumers money, lower the deficit, and improve the environment is to begin to save energy. Here's how we're going to help you do that. Every week, we're going to have one simple, easily accomplished task. On Monday, we're going to turn the temperature down on our water heaters slightly. Monday next week, we're going to vacuum the cooling vents on our refrigerator. It takes about five minutes." It doesn't make a massive difference, but it makes a substantial difference, and nationwide, it will add up.
It would be the single quickest economic stimulus we could do for the entire country. If we saved just 10 percent in automobile use, which you could easily achieve by slight changes in driving behavior (tire inflation, obeying the speed limit), that's $50 billion back in people's pockets. Or you could double that by carpooling once a week; then you've got $100 billion.
By the way, most of the changes I'm talking about do not require you to spend any money. You don't have to go out and buy CFLs, although that might be a bright idea (pardon the pun). You can do this just by behavioral change. I always talk up the example of taking a military shower. Most Americans take showers that are too long, too hot, and under too much water pressure. Take a military shower and you'll use no more than 30 percent what you did on a normal shower. That's a 70 percent savings, and no real sacrifice.

Q. How do you address the common impression that behavioral change is code for sacrifice? Carpooling seems like a hassle. Shorter showers seem like a hassle.
A. People say, "I like long, hot showers." I understand that. Do you like passing $1.3 trillion in debt on to your kids? Do you like having them possibly enlisted in wars to go fight for foreign oil? Do you like the plausibility that by the end of the century, most coral reefs could be dissolving? Not engaging behavior change is also a sacrifice -- it's a sacrifice of our children. We are sacrificing the economy because we're racking up deficits, partly because we spend so much on energy. We're sacrificing the environment through ocean acidification and lethal overheating of the planet.
So the choice for me is, make relatively small and not particularly sacrificial behavioral changes or pass crippling financial debt and environmental damage on to my children. That should not be a difficult choice.

Q. Don't you also need to change public policy and utility regulations?
A. Here's the problem. I've been in Congress 12 years. I said to people several years ago, you are not going to see a cap-and-trade system pass the United States Congress. If you accept that you're not going to get it, but you still have a problem you have to resolve, try other ways of solving it.

Q. There's public policy outside of cap-and-trade, though.
A. One of the challenges is, too often we look at the legislative solution. Legislation is one element of a much broader effort to try to address this issue. That effort includes meeting with energy companies, talking with the administration, talking with people like yourself to try to figure out how best we can communicate this message.
If you have alternatives that don't require an act of Congress, why not start there? Admittedly, we have a much more self-serving generation alive today than the one that responded to the Great Depression and World War II, but at the same time, I think people are willing to make sacrifices for the good of the country. Most people want to do the right thing. We just have to help communicate what the right thing is, and then also point out that in most cases, it's in their self-interest to do it.

Q. You were part of some health-care town halls that turned contentious over the summer. And then you introduced a fairly modest bill that provoked crazy conspiracy theories. Is the sheer irrationalism of public life these days part of the reason you're retiring?
A. No. But it makes the task of crafting responsible policy much, much more difficult. When people are so susceptible to arguments designed to inflame emotion, when politicians and interest groups are so eager to pander to that susceptibility, when politicians are afraid to take stands that confront irrationality and instead pander to it or practice it themselves, it makes it very difficult. Just two hours ago in a hearing with the EPA and NOAA, some of our Republican colleagues in the Science Committee argued that there's no consensus whatsoever about climate change!
For three or four years, I've been urging everyone in the global climate debate to quit just talking about climate and start talking about ocean acidification. It's more irrefutable and ultimately as dangerous as temperature increase. You can demonstrate it on a lab bench. You can speak to sport fishermen and explain that salmonids eat terapods. Terapods perish in acidic water. The water is getting more acidic. Wanna fish? You have to stop ocean acidification.
But everybody's been focused on global warming, which is a bad choice of phrase anyway. It's really global overheating. Warming is a nice thing. Overheating is a bad thing. Acid is a bad thing. People get that.
So our messaging has been bad, our strategy has been bad, and our economic arguments have largely been ineffective. One wonders why we haven't been winning on this.

Q. Other than that, though, things are going pretty well.
A. The only saving grace is programs like ARPA-E may actually produce that game-changing technology that gets us out of this in spite of our worst intentions.

Q. You still have to know something about people and how they'll adopt that new technology.
A. In the hearing, one of our colleagues suggested using existing natural gas lines going into people's houses as refueling stops for natural gas-powered cars. Clever idea. But here's a problem: we don't think we're going to blow up when we fill the gas tank. If people aren't confident they can use the technology safely, then forget about it. The first guy who leaves his gas line on inadvertently and the whole neighborhood blows up, there goes your transformative technology. If you don't take into account the behavioral aspects of that ...
That's true of most everything we're trying to do. Forty percent of the nation's energy is used in buildings: lighting, heating, air-conditioning. But one of the greatest determinants of how much energy a building uses is operator characteristics, as much as building design. That's a behavioral question. You could build the greenest building in the world -- if people leave the windows open and turn the heat up too high, you're going to have high energy use.
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