[image: image3.png]ENERGY
MANAGEMENT

COGENERATION

ADYINI
JALLVNYEILTY





Association of Energy Engineers



New York Chapter

www.aeeny.org
                      April 2009 Newsletter Part 4
Electric Cars for All! (No, Really, this Time)
By David Pogue, NYTimes, Mar 19  09
Last Sunday, "CBS News Sunday Morning" broadcast my report about Better Place, a radical, overarching plan to replace the world's gas cars with electric ones--really, really quickly. The nutty thing is, it just might work; the streetside charging outlets for these cars are already under construction in six countries and two U.S. states.

As always, there wasn't enough time on TV for the whole interview. So here's a longer, edited excerpt of my chat with Better Place chief executive Shai Agassi, former SAP ("System Analysis and Protocol Development") executive.


DP: Explain how this is different from all the failed electric car programs that have come before.


SA: Most of the car efforts were done from within the car, and assuming that there is no infrastructure change at all. It's as if people were trying to build cars, but skipping over the gas station.

We started from the infrastructure. We came up with an electric car that would have two features that nobody had before. 1) The battery is removable. So if you wanted to go a long distance, you could switch your battery instead of waiting for it to charge for a very long time.

And 2) It was cheaper than gasoline car, not more expensive. Because you didn't buy the battery. You paid just for the miles and for the car.


DP: So what will you guys make? What will you do?


SA: We sell miles, the way that AT&T sells you minutes. They buy bandwidth and they translate into minutes. We buy batteries and clean electrons--we only buy electrons that come from renewable sources--and we translate that into miles.


DP: What are we talking about here? What's the infrastructure you're building?


SA: We have two pieces of infrastructure. 1) Charge spots. And they will be everywhere, like parking meters, only instead of taking money from you when you park, they give you electrons. And they will be at home, they'll be at work, they'll be at downtown and retail centers. As if you have a magic contract with Chevron or Exxon that every time you stop your car and go away, they fill it up.

Now, that gives us the ability to drive most of our drives, sort of a 100-mile radius. And that's most of the drives we do. But we also take care of the exceptional drive. You want to go from Boston to New York. And so on the way, we have what we call switch stations: lanes inside gas stations. You go into the switch station, your depleted battery comes out, a full battery comes in, and you keep driving. It takes you about two, three minutes--less than filling with gasoline--and you can keep on going.


DP: But it sounds like you're talking about a parallel universe, where there are hundreds of thousands of charging spots and switch stations. There aren't any.


SA: Well, that's what we're building. If you think of our first location in Israel, we will have about a quarter of a million charge spots before the first car shows up. Just like you wouldn't buy a cell phone on a network that wasn't built yet. You have to first build the network. And then let the cars come in.

And so we put a massive investment in big infrastructure projects: Green jobs. A new electric infrastructure for cars.


DP: And has nobody said, "By the way, this is crazy?"


SA: Oh-- about nine out of ten people say it's crazy. But the other ones are actually saying "Where can I put my money?"

We raised $200 million in a seed round, the largest seed round of any startup in history. We raised a $135 million a week ago in Denmark to put the same network in Denmark.
We're raising $700 million in Australia to build this network on the biggest island you can find. So this is actually getting a lot of support and a lot of funding.


DP: Which governments are actually signing up?


SA: Israel was first. Denmark signed up next. Denmark is the host of the next climate change conference, and the prime minister really backed this up: They put a huge tax on
gasoline cars, 180 percent tax, and zero tax on electric vehicles.

Australia signed up after.

Then we went to the U.S. Gavin Newsom, mayor of San Francisco, coordinated an effort of all the mayors in the Bay area to create the next transportation island, the San Francisco Bay area. Even though it's not an island.

Governor Lingle of Hawaii was really the driving force behind getting us to Hawaii. And then the Premier of Ontario announced about a month ago that we're gonna go to Ontario. And Ontario, most people don't know, is the capital of cars in North America. They make more cars than Michigan these days.

And there's a lot of interest beyond these first six networks that we've announced. We're talking about 25 countries around the world, and various different governors and mayors in the U.S.


DP: Hawaii's an island. Australia's a big island. Why islands?


SA: Contained islands are easier to work with, because you have sort of an ecosystem of cars that don't go in and out.


DP: Now so far, these electric cars that are coming to market: Tesla, $100,000. Volt, $40,000. How much will one of these cars cost?


SA: If you take the battery component out of our car—which is what we do; we don't let you buy the battery, we buy the battery--then our cars are on par with gasoline cars. So an
SUV will cost roughly the same as an equivalent gas SUV, roughly in the $20,000 range. A sedan will cost roughly the same range. About $20,000.

What we also do is, if you're committing to driving a long distance--for example, if you're committing to 20,000 miles a year--we give you a discount. And a discount can be sometimes $50 a month, sometimes $100 a month, towards the car. In other words, we pay for your financing of the car. And so you get a car that's actually cheaper than its gasoline equivalent, depending on how many miles you commit. You can go all the way down-- and in the case of
people who drive a lot, like taxis--all the way down to zero.


DP: Free car? If you sign up for the maximum minutes plan?


SA: This is Oprah for everybody. Right? (LAUGH) It's, "You all got a free car!"


DP: Now, you don't strike me as a guy with a lot of car experience. Why is everybody buying into this vision that you, a software guy, are bringing them?


SA: Well, I'm more of an integration guy. So if you think about it, even though I was at SAP, SAP is about understanding the art of technology, the software part, but also understanding the processes of business. And if you look at what I did in the past, I managed teams who brought about a 100 products a year. We had labs in 25 countries around the world. Very, very complex solutions that drove the largest companies on earth, including car companies. What I bring in is that understanding of complexity of both the technology and the economy.

When you look at the problem mobility with a fresh set of eyes, sometimes you find solutions that the guys who are sort of locked in the inertia of day-to-day business--have
missed.


DP: What do you think about hybrid cars?


SA: Well, the most successful hybrid car in the world, Prius, is roughly around 1 or 2 million cars. Out of about 750 million cars. In other words, we're having 0.0  percent effect on oil consumption.

During those 12 years, we added 200 million gas cars. We're moving really slowly if we're gonna go to hybrid! What you need to do is you go to zero: zero emissions, zero oil. And
you have to scale it to infinity, if we really want to make a difference.


DP: I hear a lot that the battery technology just is not here for electric cars. It has to work in the Arizona summer. It has to work in Fairbanks, Alaska. Short battery life, lethal to throw into the junkyard when it's done. Have you thought about this stuff?


SA: Yeah, so let's demystify batteries for a second. As a consumable, the batteries we're getting today are roughly in the range of about $.06 to $.08 a mile.

If you try and find gasoline, in the U.S. you're roughly at about $.10 to $.12 a mile. So the first thing is it's cheap. Second thing is, the batteries we're using are not lead-acid batteries. They're lithium iron phosphate. All within the 35 most common elements in nature. So they're
not dangerous to the environment.

Three: They're consumed for a very, very long time. These batteries will last multiple generations. 20, 25 years.

The fourth element is that there's always a better battery around the corner. Now in the past, that was a negative thing. Because you were afraid to buy a car and get stuck with a car that has a battery that's an older generation. And then not be able to sell it. It was a very, very
negative thing.

What we've done by decoupling the car and the battery is, we took away that fear. You may buy a car with generation 1 battery today, and then three years, five years, ten years
from now, you may get a different battery that's designed with backwards compatibility into your car, but gives you longer range.


DP: How will it work for a subscriber? Specifically?


SA: Most of what we've done is try to make it convenient. We don't want you to pass a credit card when you charge the car. We don't want you to pay every time you switch the
battery. We looked at it from the angle of convenience.

And so we're probably gonna see three different pricing models. In some places, you'll see it sort of as pay-as-you-go, very much like a gas tank. I mean, if you think about it, a gas tank is sort of the prepaid phone-card model of cars. You come, you buy 400 miles, you drive 'em. You buy another 400 miles.

So they'll be something like that in the base package. There'll be a fixed number of miles, plus a surcharge if you go more than that--1,500 miles a month or something in that range. And then there'll be the all-you-can-drive model. You pay one-time fee, you and your family can drive as much as you want on that car.

And we like those guys the most. Because effectively, what they do is they take the drivers who consume the most oil, and spew out the most pollution and CO2 emissions, off the
road first. 'Cause if you come and tell people there's a flat fee, then the guys who drive the most, the extremes of the extremes, think you're crazy, and they're the first ones who come in and jump. So it's a self-selection process of the guys who we want to get off the road first.


DP: Oh. And-- do you have any idea how much that might cost?


SA: It depends on the price of gasoline in the market that we're coming in, because we're replacing gasoline miles. So if you're in a country where gasoline is at $7, $8 a gallon, which is what Europe is right now, the cost of a mile is much higher. If you're in the Bay Area or in
Hawaii, you're paying a lot less per mile. So we need to be competitive with the price of gasoline in the location. That's why Europe has a significant advantage over the U.S. in getting these kinds of solutions in place.


DP: Your critics have had their potshots. What are the realistic obstacles?


SA: This is a massive integration project. And everything needs to happen roughly at the same time. In other words, the cars need to show up at the same time as batteries need to produce in scale. At the same time as the infrastructure's in the ground. All of that needs to be synchronized with beautiful software that runs inside the car. And then back-end software.

And then all this has to happen at a scale that is scary, to a certain degree. We need to be at 100,000 cars in 2011. About 100 million cars by 2016 to 2020. A thousand-times growth in production capacity and in installation capacity.

There's never been a project of this magnitude in history.



DP: No.


SA: But if we don't get a hundred million cars, by the end of the next decade, [the world will have] a billion gasoline cars on the road--and we're done. We don't know how to produce enough oil for a billion cars. So humanity needs to switch before we run out of natural resources: air and oil.


DP: But aren't you just shifting all the energy producing pollution from the individual tailpipes to the power plants?


SA: Well, we have committed to only buying clean electrons. So we've made a decision that if we put a car on the road, we put a renewable source on the grid at the same time.


DP: Aren't the gas and oil industries going to want to squash you? They'll have lobbyists and PR...


SA: So, something fascinating happened over the last 12 months. The price of oil fluctuated up and down, from a $100 to $150 to $50 a barrel.

And it drove everybody in the industry crazy. We know what to do with oil: We drill, baby, drill. Right? But at $50, we can't drill. It's so expensive to drill, that the price of the oil doesn't pay for the cost of drilling. The fluctuation is worse to the car companies and the oil
companies than any stable price, high or low. And so what all these car and oil companies are asking for right now is some sort of a stabilizer.

They need a company that would give an alternative that would be fixed in price. And they want it to be stabilized roughly around $75 to $100 a barrel. That's what they tell
us. "$75 to $100 a barrel allows us to find marginal oil." And so they're actually liking us now. They want us to succeed because we're viewed as a sort of a stabilizing buoy.


DP: But you're also viewed as someone who's trying to end the oil industry.


SA: Well, they don't think it's gonna happen that fast. (laughs)


DP: It seems like you're the gatekeeper of all this. You could become Bill Gates. You could become the guy who changed it all and became fantastically wealthy and successful. Have you crunched the numbers at all, and said, like, "Yeah, I'm glad I quit SAP"?


SA: First of all, I'm already glad I quit SAP. Not because SAP isn't a fantastic company--I love SAP--but because there's a purpose in life. And that higher purpose is much more important than making money. I've been extremely blessed and successful. I sold my first start up at 30. I sold it again at 33. I made enough money in both cases that my kids don't need to worry about money.

So I've never done anything for money that point, at age 30. But when you find a great purpose in life, you gotta pursue it. It's when your big question finds you. You can't let
it go.

One of the things that we've done that is very interesting, unique for a first mover, is, every government we go in to, we ask for one thing: "Make sure that you build an open,
standards-based network." So that we can't lock any competitor out, and competitors can't lock us out when they show up. We want to make it so that the networks are so open, that I can roam from my network to their network and back.

We believe that if we align all the vectors together, we'll get adoption much faster. We had to opt for either speed or greed, and we picked speed.


DP: So speaking of these networks. When I plug into one, how does it know who I am?


SA: We have a protocol that goes between the car and the charge spot that says, "I'm car number 41, I'm seeing charge spot number 72." And the charge spot says to the central computer, "I'm charge spot 72, I'm seeing car 41." And the central computer says, "Okay, relax, I know you're there. And I'll tell you when you can start taking power."

And it tells them to take power when the utility, the supplier of electrons, says "I got power for you, for that many cars." Utilities tell us every three seconds how many cars can charge. And based on that, we moderate. The cars that need it the most importantly right now. So we sort the priority of the cars, based on how much they've got and how far they can go, and what's the probability the driver will show up again. If you came into work, and you're usually
ten hours at work, you won't charge immediately in the morning. If you just came home, it's 5:00 and you don't leave, usually, you won't get charged.

But right as you park your car, you can press a button that says, "I need juice now." We put you in the top of the line.

So there's a lot of software, very simple. Mostly it's one click. But we do a lot of management behind the scenes.


DP: Do I need to install a charging spot in my garage?


SA: Yes. It's about $250 to $300.


DP: So I can't just use a regular power cord?


SA: You could, but what we're trying to do is make it so that when you plug in, YOU don't pay for the electricity. WE pay for the electricity; you only pay for the miles.


DP: What's the best hope of when we'll start to see these cars in America?


SA: Our stated goal is that mid-2011, we'll be in mass consumption. And the fist sites are Israel, Denmark and Hawaii. The second half of 2010, we'll be running a massive test: tens of thousands, hundred thousand spots in Israel. And right after that in Denmark With testing our software, testing our hardware, testing the switching, the entire network.

We've just installed the first charge spots in the U.S., in about 50 parking lots, tested the equipment for installation. In a couple months, we're installing the first switch station in Japan.

It's about 2 and a half years of testing, from now till the mass release.


DP: Wow, that's really fast.


SA: For a transformation of this magnitude, it's immensely fast. Yes.


DP: By the way, how do you stop teenagers from just walking by and unplugging everybody?


SA: Oh, it's a secret. And they shouldn't try it. (LAUGH) No, you can't just plug it out. You need your keychain.


DP: Oh, so the outlet locks onto to the socket?


SA: It has a mechanism in there to avoid vandalism.


DP: Oh. You've thought of everything.


SA: No. But we've thought of some of the things. (LAUGH)

                                        Copyright 2009 | The New York Times Company 
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Fuel-Efficient Air Cooling System

Loughborough University, UK 

Financial Times, Mar 18 09

Loughborough University has produced ceiling tiles that can cool rooms with minimal energy use. Intead of pumping cool air into a room, a false ceiling uses convection to draw warm exhaust air from the room. The air evaporates water held in a wick surface in the tiles, and the tiles cool instantly. Moreover, they don’t clog and the materials don’t degrade, so there are no significant maintenance costs. 


If you dip your hand into water and blow over it, you instantly feel cooler. Evaporation is a very powerful mechanism,” Dr Harry Salt explains. “To cool a room with a floor area of 100m2 you only need two cubic centimetres of water per second – and the effect is instantaneous.” 


Dr Salt and his colleague Professor Dennis Loveday have spent the last ten years developing an effective cooling system that uses minimal energy. It can replace a traditional air conditioning system in most climates or, if used alongside it, will halve overall energy consumption.


“This is an innovative design that will likely provide emission reductions in building cooling systems. I believe that this design will be well-received by investors in the HVAC industry”


“This is something I’ve taken very personally because of the vast potential it has,” Dr Salt explains. “Air conditioning accounts for 3 per cent of the UK’s electricity, so if our system were to be rolled out it could save 1.5 per cent of that electricity. That’s two million tonnes of carbon a year.” 


Dr Salt and Professor Loveday are hoping to have their tiles on the market by 2010. The product is in final trials, but they need to invest more time and money in demonstration and marketing. They anticipate a significant export potential to the United States and other hot climates. 


“If it’s too hot, it’s harder for people to work. Global warming will see increased demand for cooling, and this innovation can provide cooling with minimal energy usage.”


The author is Anna Simpson, publishing co-ordinator at Green Futures
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Energy Retrofit Planned for Empire State Building
NEW YORK—The owners of the Empire State Building will begin a renovation this summer that is expected to reduce the skyscraper’s energy use by 38% a year by 2013, at an annual savings of $4.4 million. Johnson Controls, the retrofit designer, said that about half the energy use reduction will be achieved in the first two years of the project as it retrofits the double-hung operable windows, insulates behind radiators and rebuilds chillers in the cooling plant. The building has 302 office tenants and is occupied by about 13,000 people a day, including tourists.
​​​City Plans to Make Older Buildings Refit to Save Energy 

By Andew C. Revkin, NYTimes, Apr 22  09

ELECTED LEADERS in New York City will propose a suite of laws and other initiatives on Wednesday aimed at reducing energy consumption and related emissions of greenhouse gases by requiring owners of thousands of older buildings to upgrade everything from boilers to light bulbs. 

Planners asserted that the package, drafted by the offices of Mayor Michael R. Bloomberg and the City Council speaker, Christine C. Quinn, would result in $2.9 billion in private investment in building improvements by 2022 and generate 2,000 new jobs in energy auditing and related fields as well as thousands of temporary construction jobs. 

City officials estimated that it would save property owners roughly $750 million a year in energy costs, city officials said. The program would begin in 2013, with 2,200 buildings performing audits and beginning upgrades each year for a decade. 

To limit political hurdles, improvements to a building would be mandatory only if the energy audits showed that the costs of the improvements could be recouped through declines in energy bills within five years.

Mayor Bloomberg will roll out the proposal on Wednesday, as Earth Day celebrations unfold across the city and the nation.

Yet despite the green gloss, there are signs that he and his allies on the City Council could face significant opposition to the plan from property owners.

Groups representing building owners and managers have already told the mayor’s office that they strongly oppose some of the proposed steps. 

Seattle is also introducing a plan on Wednesday to encourage energy thrift in buildings, but it does not include mandatory upgrades.

The moves are part of a nationwide push — from Berkeley, Calif., to Austin, Tex. — to cut back energy waste and consider the impact that emissions from buildings have on the climate. By many estimates, the heating, cooling and electrifying of buildings accounts for more than one-third of the country’s emissions of carbon dioxide, the main greenhouse gas linked by scientists to global warming. 

The focus on older buildings is particularly important in New York, where buildings account for 80 percent of the city’s carbon-dioxide emissions and their energy costs are about $15 billion a year, said Rohit Aggarwala, the director of the city’s Office of Long-Term Planning and Sustainability. New construction with tighter energy standards will ensure greater efficiency, but most of today’s older structures will be around for decades to come, he added. 

“Existing buildings are in fact the nut that must be cracked if we are ever going to make a dent on the demand side in terms of energy,” Mr. Aggarwala said.

The efforts in New York and Seattle will be aided in part by a portion of the $2.8 billion in energy efficiency and conservation block grants included in the federal stimulus package, officials in both cities said.

New York City plans to use $16 million in stimulus money to prime a revolving-loan fund that will help property owners pay for energy improvements. 

Seattle will use $1.2 million from a stimulus grant to provide loans for energy-efficient upgrades to buildings there, Seattle officials said.

Told of the cities’ plans, Van Jones, the new White House special adviser on green jobs, said the country was finally moving to harvest the “low-hanging fruit” of building efficiency. 

“Getting buildings to waste less energy results in job creation and cutting carbon pollution,” Mr. Jones said. “Money that was literally going out the window can be reinvested in businesses, in consumer purchases or savings.” 

The New York requirements for buildings, if approved, would in theory reduce the city’s total carbon-dioxide emissions by 2022 by around 3 million tons a year. That is equivalent to 5 percent of the city’s total emissions of 63 million tons in 2005, officials said. The planned reduction in emissions from building improvements equals all such emissions now from the city of Oakland, Calif., Mr. Aggarwala said.

Among four related bills to be introduced, one would create the city’s first energy code, requiring for the first time that upgrades to equipment in all of the city’s one million structures meet the latest standards for energy efficiency. The existing state energy code allows many renovations to take place without a switch to the latest, most efficient components. 

Most of the plan’s other elements apply only to the city’s larger buildings. All 22,000 buildings in the city with more than 50,000 square feet of floor space would have to conduct energy audits every 10 years, according to city officials. (City-owned buildings of 10,000 square feet or more, and most schools, would be audited and upgraded as well.) 

Owners of larger buildings would have to participate in an online “benchmarking” program of the Environmental Protection Agency that creates a profile of a building’s overall energy efficiency. The results would be made public along with the property’s tax-assessment information.

Any improvements in windows, insulation or other building components that would pay off in saved energy costs over five years would be mandatory, according to the plan. 

Officials from the New York chapter of the Building Owners and Managers Association said they supported the energy code, lighting improvements and steps requiring energy “benchmarking.” But they said they strongly opposed the biggest component of the plan: the required energy audits and mandatory upgrades. 

In a recent letter to the mayor’s office, Angelo J. Grima, the president of the New York chapter, said the plan to have upgrades determined by outside energy auditors could lead to inflated prices and the wrong solutions. 

“We believe that the building prioritization of retrofitting is best left in the hands of the building owner/manager, not outside consultants who seek to bundle projects and lead to higher costs for our members,” his letter said.

But Ms. Quinn, the City Council speaker, said that opponents would have a hard time marshaling an effective argument against the measures, given the multiple benefits. 

“There’s always somebody against something,” she said. “But I do think this package is comprehensive thoughtful and fair and sends a message that making buildings and real estate green is not something that stands in the way of business owners and others’ making money.”
Copyright 2009 The New York Times Company
Pond Scum Gets Its Moment in the Limelight 

An Algae Collection in Texas Is a Big Hit With the Biofuel Crowd

       By Russell Gold, Wall Street Journal, Apr 11  09

AUSTIN, Texas -- University of Texas plant physiologist Jerry Brand has spent the past decade lovingly tending the world's largest collection of pond scum.


Now the quest for renewable energy has made Mr. Brand and his algae hot commodities.


As director of the university's Culture Collection of Algae, Mr. Brand is charged with overseeing samples of 3,000 organisms.


"We have more genetic diversity than in all the zoos and botanic gardens of the world put together," says the 67-year-old Mr. Brand.


The Culture Collection of Algae at the University of Texas has seen a spike in interest in its specimens, as inventors try to engineer oil-producing algae. Russell Gold reports from Texas.


Conducting a recent tour of the collection in the university's three-story biology building, Mr. Brand strolled past six-foot-tall shelves filled with flasks containing algae. He paused to point out jugs bubbling with green-hued liquid as a mixture of oxygen and carbon dioxide was injected into living samples to aerate them.


The collection's unrivaled diversity has drawn the attention of entrepreneurs who believe that buried within Mr. Brand's assortment of single-cell organisms could be one answer to the world's energy problems.

[image: image1]
                                                                                                                                              Russell Gold/The Wall Street Journal 

Dr. Jerry Brand shows off algae specimens from the collection he oversees


The basic idea is simple: Algae are little machines that convert solar energy into oily material that can be processed into biofuel. Technically, it's possible to harvest a batch of algae, process the oils into fuel and run a combustion engine like the ones in cars and trucks. To get more oil, just grow more algae.


Mr. Brand is at the center of the quest for the perfect algae for the job.


Mr. Brand's work, during most of his career, was mainly of interest to a narrow band of algae connoisseurs known as phycologists. Now a typical day finds him busy taking calls from venture capitalists and visiting Japanese businessmen to whom he freely offers advice on growing algae. Most commercial applications for algae so far have involved dietary supplements -- algae derived omega-3 fatty acids, for instance.


Samples from the algae collection can be had for $75 apiece; the algae are packed in a screw-top glass vial and sent via overnight mail. Time was when almost all orders came from scientists exploring algae as a food supplement or from high-school kids working on science projects. More than half of orders coming in now are from people working on biofuels. Nobody knows how many different algaes there are.


One afternoon recently at the culture center, Mr. Brand stooped down to examine a batch of algae samples awaiting the mailman. One was headed to the Indian Institute of Petroleum in the foothills of the Himalayas. Another was destined for China; a third to South Dakota.


"There's an enormous universe of algae out there and they have painstakingly collected and cataloged a pretty good chunk of that universe," says Harrison Dillon, co-founder of Solazyme Inc. a California company developing an algae-based diesel and jet fuel. His company has ordered many strains over the years.


Mr. Brand is thrilled that algae are finally getting the attention they deserve.

Dismissing Algae


"Algae have been on the back burner of most people's minds. It's pond scum. It's seaweed," he says. "Those of us who have studied algae for decades realize there is a tremendous genetic potential."


But even Mr. Brand didn't recognize that potential right away. He came to algae as a Ph.D. student studying photosynthesis in the 1970s. Algae proved to be convenient test subjects.


Meanwhile, the university acquired the algae collection in 1976. The samples' roots are traced to 1939, when scientist Ernst G. Pringsheim fled Prague ahead of the Nazis, leaving behind most of his belongings but taking his algae collection. The samples went first to Cambridge, then left England for Indiana University and ended up here in Austin.


Thanks to his longstanding work with algae, Mr. Brand was tapped as director of the collection in 1998.


The collection continues to expand; scholars bring Mr. Brand individual samples from around the world, and occasionally a scientist retires and looks for a new home for his own collection. In 2003, E. Imre Friedmann, a microbiologist interested in how life adapts to extreme environments, turned over much of the algae he acquired on trips to Antarctica and to the Gobi desert in Mongolia.


But biofuels entrepreneurs are picky. They're searching for algae that produce oil -- not all of them do -- and ones that grow quickly. The ideal is algae that do both.


Mr. Brand, whose love of algae's genetic diversity contrasts with his daily uniform of choice -- gray sweater vests -- believes that such focus is naive. "It is like saying I want a wheat [plant] with a high yield that grows fast," he said on a recent afternoon, sitting in his small office where a half-eaten plum lay next to coffee mugs with algae illustrations on them. "But you also have to pay attention to the wheat's disease resistance and whether it falls over when the wind blows."

Oil Producer


One of the more popular algae strains among biofuel scientists is Neochloris oleoabundans, physically undistinguished green dots remarkable for their ability to produce large quantities of oil when deprived of nutrients. The collection's samples of these algae, stored in flasks on shelves and frozen in thermoses filled with liquid nitrogen, are the descendants of samples found in the 1950s in a sand dune in Rub al Khali, Saudi Arabia's legendary sea of sand known as the Empty Quarter.


The discovery is credited to Srisumon Chantanachat, a Bangkok-born botanist whose University of Texas Ph.D. dissertation on algae from arid soils can now be found on the shelves at King Saud University library in Riyadh.


But Mr. Brand has his own favorites. Most notably, there's dasycladales. Opening an industrial refrigerator, the plant scientist pulled out a glass dish filled with distilled water spiked with nutrients.

Sample From Germany


Mr. Brand secured the sample from the Max Planck Institute in Germany, where 50 years ago groundbreaking work was done on these algae's forefathers, deciphering how genetic information is spread within a cell. Mr. Brand traveled to Germany himself to collect the sample, cradling it in his lap on the long return flight to Austin.


Mr. Brand picked up the Pyrex dish to show off his pets to a visitor. Floating in the water was a nickel-size, fern-like green asterisk. "You can see how beautiful these little guys are," he said.


Despite his newfound popularity with the business world, Mr. Brand remains a scientist impatient that there still are not enough "basic biology experiments" being done on algae to understand them better. Doing his part to add to the world's store of algae arcana, he's considering assigning an undergraduate to study the algae that grows in the turtle pond behind his building.

Write to Russell Gold at russell.gold@wsj.com
Copyright 2008 Dow Jones & Company, Inc.

Use Energy, Get Rich and Save the Planet 

By John Tierney, NYTimes, Apr 21  09
WHEN THE FIRST EARTH DAY TOOK PLACE IN 1970, American environmentalists had good reason to feel guilty. The nation’s affluence and advanced technology seemed so obviously bad for the planet that they were featured in a famous equation developed by the ecologist Paul Ehrlich and the physicist John P. Holdren, who is now President Obama’s science adviser. 

Their equation was I=PAT, which means that environmental impact is equal to population multiplied by affluence multiplied by technology. Protecting the planet seemed to require fewer people, less wealth and simpler technology — the same sort of social transformation and energy revolution that will be advocated at many Earth Day rallies on Wednesday.

But among researchers who analyze environmental data, a lot has changed since the 1970s. With the benefit of their hindsight and improved equations, I’ll make a couple of predictions:

1. There will be no green revolution in energy or anything else. No leader or law or treaty will radically change the energy sources for people and industries in the United States or other countries. No recession or depression will make a lasting change in consumers’ passions to use energy, make money and buy new technology — and that, believe it or not, is good news, because... 

2. The richer everyone gets, the greener the planet will be in the long run. 

I realize this second prediction seems hard to believe when you consider the carbon being dumped into the atmosphere today by Americans, and the projections for increasing emissions from India and China as they get richer. 

Those projections make it easy to assume that affluence and technology inflict more harm on the environment. But while pollution can increase when a country starts industrializing, as people get wealthier they can afford cleaner water and air. They start using sources of energy that are less carbon-intensive — and not just because they’re worried about global warming. The process of “decarbonization” started long before Al Gore was born.

The old wealth-is-bad IPAT theory may have made intuitive sense, but it didn’t jibe with the data that has been analyzed since that first Earth Day. By the 1990s, researchers realized that graphs of environmental impact didn’t produce a simple upward-sloping line as countries got richer. The line more often rose, flattened out and then reversed so that it sloped downward, forming the shape of a dome or an inverted U — what’s called a Kuznets curve. (See nytimes.com/tierneylab for an example.)

In dozens of studies, researchers identified Kuznets curves for a variety of environmental problems. There are exceptions to the trend, especially in countries with inept governments and poor systems of property rights, but in general, richer is eventually greener. As incomes go up, people often focus first on cleaning up their drinking water, and then later on air pollutants like sulfur dioxide.

As their wealth grows, people consume more energy, but they move to more efficient and cleaner sources — from wood to coal and oil, and then to natural gas and nuclear power, progressively emitting less carbon per unit of energy. This global decarbonization trend has been proceeding at a remarkably steady rate since 1850, according to Jesse Ausubel of Rockefeller University and Paul Waggoner of the Connecticut Agricultural Experiment Station. 

“Once you have lots of high-rises filled with computers operating all the time, the energy delivered has to be very clean and compact,” said Mr. Ausubel, the director of the Program for the Human Environment at Rockefeller. “The long-term trend is toward natural gas and nuclear power, or conceivably solar power. If the energy system is left to its own devices, most of the carbon will be out of it by 2060 or 2070.”

But what about all the carbon dioxide being spewed out today by Americans commuting to McMansions? Well, it’s true that American suburbanites do emit more greenhouse gases than most other people in the world (although New Yorkers aren’t much different from other affluent urbanites). 

But the United States and other Western countries seem to be near the top of a Kuznets curve for carbon emissions and ready to start the happy downward slope. The amount of carbon emitted by the average American has remained fairly flat for the past couple of decades, and per capita carbon emissions have started declining in some countries, like France. Some researchers estimate that the turning point might come when a country’s per capita income reaches $30,000, but it can vary widely, depending on what fuels are available. Meanwhile, more carbon is being taken out of the atmosphere by the expanding forests in America and other affluent countries. Deforestation follows a Kuznets curve, too. In poor countries, forests are cleared to provide fuel and farmland, but as people gain wealth and better agricultural technology, the farm fields start reverting to forestland. 

Of course, even if rich countries’ greenhouse impact declines, there will still be an increase in carbon emissions from China, India and other countries ascending the Kuznets curve. While that prospect has environmentalists lobbying for global restrictions on greenhouse gases, some economists fear that a global treaty could ultimately hurt the atmosphere by slowing economic growth, thereby lengthening the time it takes for poor countries to reach the turning point on the curve.

But then, is there much reason to think that countries at different stages of the Kuznets curve could even agree to enforce tough restrictions? The Kyoto treaty didn’t transform Europe’s industries or consumers. While some American environmentalists hope that the combination of the economic crisis and a new president can start an era of energy austerity and green power, Mr. Ausubel says they’re hoping against history. 

Over the past century, he says, nothing has drastically altered the long-term trends in the way Americans produce or use energy — not the Great Depression, not the world wars, not the energy crisis of the 1970s or the grand programs to produce alternative energy.

“Energy systems evolve with a particular logic, gradually, and they don’t suddenly morph into something different,” Mr. Ausubel says. That doesn’t make for a rousing speech on Earth Day. But in the long run, a Kuznets curve is more reliable than a revolution. 
Copyright 2009 The New York Times Company
E.P.A. Clears Way for Greenhouse Gas Rules 

By John M. Broder, NYTimes, Apr 18  09

WASHINGTON — The Environmental Protection Agency on Friday formally declared carbon dioxide and five other heat-trapping gases to be pollutants that endanger public health and welfare, setting in motion a process that will lead to the regulation of the gases for the first time in the United States.


The E.P.A. said the science supporting the proposed endangerment finding was “compelling and overwhelming.” The ruling initiates a 60-day comment period before any proposals for regulations governing emissions of heat-trapping gases are published.


Although the finding had been expected, supporters and critics said its issuance was a significant moment in the debate on global warming. Many Republicans in Congress and industry spokesmen warned that regulation of carbon dioxide emissions would raise energy costs and kill jobs; Democrats and environmental advocates said the decision was long overdue and would bring long-term social and economic benefits.


The E.P.A. administrator, Lisa P. Jackson, said: “This finding confirms that greenhouse gas pollution is a serious problem now and for future generations. Fortunately, it follows President Obama’s call for a low-carbon economy and strong leadership in Congress on clean energy and climate legislation.”


The United States has come under fierce international criticism for trailing other industrialized nations in regulating emissions of carbon dioxide and other pollutants tied to global warming. With this move and steps by Congress toward a cap-and-trade system to curb heat-trapping gases, the American government can now point to progress as nations begin to write a new international treaty on climate change.


The European Union already has a system of trading permits for industrial emissions of heat-trapping gases in which polluters can meet limits either by reducing emissions or buying credits from more efficient producers. Europe also has a system for regulating emissions of heat-trapping gases from vehicles. 


Japan and several other nations have programs limiting tailpipe pollution that are more stringent than the limits expected to be proposed by the E.P.A.


The E.P.A. announcement did not contain specific targets for reductions of heat-trapping gases or new requirements for energy efficiency in vehicles, power plants or industry. Those will come after a period of comment and rule-making or in any legislation that emerges from Congress.


Senator Christopher S. Bond, Republican of Missouri, said the agency’s regulation of heat-trapping gases would be expensive and cumbersome.


“The Obama administration’s actions today,” Mr. Bond said, “will do more to endanger families, farmers and workers with new energy taxes and lost jobs than it does to protect the environment.”


As the E.P.A. begins the process of regulating the climate-altering substances under the Clean Air Act, Congress is writing wide-ranging energy and climate legislation that would alter, combine with or override the actions taken by the agency. Mr. Obama and Ms. Jackson have said they much prefer that Congress address global warming rather than have the E.P.A. tackle it through administrative action that could be subject to lawsuits.


When the agency announced its finding, Mr. Obama was en route from Mexico City to Trinidad and Tobago for a meeting of Western Hemisphere nations. The agency made its decision public in a news release and an 133-page explanation of the scientific and legal basis of its proposed finding.


In 2007, the Supreme Court, in Massachusetts v. E.P.A., ordered the agency to determine whether heat-trapping gases harmed the environment and public health. The case was brought by states and environmental groups to force the E.P.A. to use the Clean Air Act to regulate heat-trapping gases in vehicle emissions.


Agency scientists were virtually unanimous in determining that those gases caused such harm, but top Bush administration officials suppressed their work and took no action.


In his first days in office, Mr. Obama promised to review the case and act quickly if the findings were justified. The announcement Friday was the fruit of that review. 


According to the E.P.A. announcement, the finding was based on rigorous scientific analysis of six gases — carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride — that have been widely studied by scientists. The agency said its studies showed that concentrations of the gases were at unprecedented levels as a result of human activity and that it was highly likely that those elevated levels were responsible for an increase in average temperatures and other climate changes.


Among the ill effects of rising atmospheric concentrations of the gases, the agency found, were increased drought, more heavy downpours and flooding, more frequent and intense heat waves and wildfires, a steeper rise in sea levels and harm to water resources, agriculture, wildlife and ecosystems. 


Environmental advocates applauded the decision, which they had sought for years.


Auto companies, utilities and others tied to polluting emissions had long dreaded this day but generally reacted with caution because the regulatory process had just begun and they hoped to address their concerns in the legislation before Congress.


The Alliance of Automobile Manufacturers said its members were developing cars and trucks to meet the expected tougher emissions standards.

Copyright 2009 The New York Times Company 
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