
Science Matters 

Cate Marquis is not only a working film and theater critic but has an interest in science and the environment. She has an advanced 
degree in molecular biology and genetics, and has worked in cardiology research and on the Human Genome Project.  

Now she writes about genetics, biology, medicine and the environment, as well as other science topics. Here are a sampling of her 
Science Columns. 
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During Copenhagen, scientists speak on what should we do about climate change 
   

Congress is working on legislation while at Copenhagen, the world leaders are working towards a new international treaty to replace 
the expiring Kyoto Protocol. But what will actually need to be done now to keep widespread climate change from growing out of 
control? What science do we have to address global climate change?  

“Number one, we should be reducing our greenhouse gas emissions, that's the first thing” Dr. Patrick Osborne, executive director of 
University of Missouri-St. Louis' Whitney Harris World Ecology Center, said. “And (we) should be doing that by whatever means are 
technologically sustainable. Any new technology we bring in, we need to be certain its impact on the environment is small and it 
generally results in reduced greenhouse gas emissions.”  

Osborne is one of the faculty participants in the University of Missouri-St. Louis' Climate Change course being taught this semester 
at the St. Louis Zoo. While climate change poses a threat to many species and whole ecosystems but it also will have wide-scale 
impact on humans, according to Osborne. 

The greenhouse gas that is the major contributor to global warming is carbon dioxide, levels of which are increasing due to the 
burning of fossil fuels and deforestation. We need to move away from both those activities but limit emissions of all greenhouse 
gases. 

What tools do we have to accomplish this task? A surprising array of technologies are available to us to replace the energy of fossil 
fuels but what we need are changes in public policies and to use economic tools to encourage and create energy efficiencies. 

“We are at a stage now where what we need to do is initiate a process that slows down the change that is already taking place,” 
Osborne said. “And that would give us a little bit of breathing room, and we could start to get mechanisms to try and get us back to 
levels we were at in, say, the 1990s.”  

Reaching an international agreement has some obstacles. “There are some challenges in getting there, because there are a large 
number of countries who have not contributed to the problem and therefore they feel they should not be contributing to the solution,” 
he said. “Having said that, we need to get everybody on board and everybody making whatever concessions that can in order to 
solve this issue. One way developing countries can help (is) by reducing deforestation,” he said.  

“What we need to do is not so much focus on how we generate the energy as reduce the demand for energy,” he said. “One of the 
simplest fixes would be to tax fossil fuels, and that's what happens in Europe. And that is why the cost of fossil fuels are higher in 
Europe. When you do that, people adapt, they live in smaller houses, they reduce their thermostats, they drive smaller cars. And 
industry adapts. When you put a price on that, industry finds creative ways to still turn a profit,” Osborne said.  

Dr. Lea-Rachel Kosnik, assistant professor of economics at UM-St. Louis who focuses on the fields of environmental economics, 
public and regulatory economics and behavioral economics, agrees.  

“Nationally and internationally similar things are required: There needs to be a price on carbon emissions. That's by far the most 
important thing,” said Kosnik. “Whether that is a tax on carbon emissions or a cap-and-trade system, however that is gone about, 
there needs to be a price on carbon emissions. Period.”  

Europe is already using a cap-and-trade system, the kind of system is being consider by our Congress. 

“The idea (of cap-and-trade) is giving away permits to allow a certain amount of carbon emissions, with a capped amount of carbon 
emissions,” Kosnik said. “If a company that receives the permits innovates on its own and finds a better way to pollute less, they can 



then sell those permits and trade them. It is a cap ... in order to reduce carbon emissions and the trade part is supposed to help with 
the cost and make it more cost effective, as well as giving an incentive to innovate new ways to reduce emissions.” 

In this country, some in the businesse community are voicing concerns about cap-and-trade system. “I think they are mostly afraid 
that … energy prices are really going to increase,” Kosnik said.  

But Kosnik thinks they are overly worried. “There has been cap-and-trade legislation in the past, like for sulfur dioxide. If you look 
back historically, there was all this worry that the price of these permits was going to be ridiculous, and the same things you are 
hearing now. What happened was the prices turned out to much lower than even the low estimates, amazingly low, they reduced 
emissions, it didn't hurt businesses, prices didn't go crazy,” she said. “Businesses are worried but I don't think their worries are 
based on what is really going to happen.”  

Kosnik noted that with other cap- and-trade systems around the world, prices always turn out lower than business expects.  

Reducing consumption of power is another key to helping reduce carbon. There are a number of ways to create incentives for 
consumers to reduce, Kosnik said, including demand-side conservation, like pricing electricity at peak hours higher that at off-peak, 
or making higher usage levels more expensive.  

“Economists like pricing things because people respond to prices,” she said.  

Part of Kosnik's research also focuses on a unique clean energy source for Missouri: small hydro-power. Small hydro-power does 
not require a dam, only a raceway and turbine in a suitable stream with enough of a drop in elevation to generate power. The 
technology is fully developed and most often used now in Alaska. She has identified about 30 suitable sites in Missouri capable of 
generating 10 megawatts, about 30 megawatts of carbon-free power with no impact on the environment.  

“Ten megawatts is enough to power a small city. The rule of thumb is that 1 megawatt can power a village. It is a lot of power,” she 
said.  

Kosnik noted that since the power is decentralized, it is less vulnerable to massive blackouts and less vulnerable to sabotage or 
terrorist attack. It could also be combined with other alternative energy sources like solar or wind, which is already being used in the 
northwestern part of the state, to provide a more steady and reliable power source. 

There is not likely to be “one big thing that replaces oil and fossil fuels” as we reduce carbon emissions but combinations of energy 
sources, according to Wayne Garver, research staff in the physics department at UM-St. Louis. 

Garver drives something unique: an electric car he built himself from a VW bug base using available technology. Garver says the 
range on his electric car is about 40 miles at 35 miles per hour, but goes down at higher speeds. It charges in six hours on ordinary 
household current. 

Garver notes that electric cars are far more energy efficient than gasoline engine cars. “With (cars) burning gas, 70 % of the energy 
goes into heat, which is why your car heats up so fast in the winter. Only 30% goes into powering it. It is kind of wasteful. Just 
getting away from a gas-type vehicle I think really helps the carbon footprint. An electric car is probably 80% plus efficient, 
compared to 30 % on a gas car. It is just a totally wasteful use of energy. Not only that, it is contributing to the heat in the 
atmosphere and, of course, the carbon dioxide.”  

“For electric cars, range and charging time are the big issues,” Garver said. “It is a battery problem. Right now, electric cars are 
more of a commuter car but I think we are doing pretty well on solving that. Eventually, there is the Tesla, which has a range of 300 
miles supposedly. That is an expensive car but it is getting possible to do that. We just have to cut the cost.” Garver said. 

Garver added that the cost of technology tends to comes down over time, assuming materials are not expensive. “The lithium that 
they use in batteries is not all that expensive anyway. They are not using gold or platinum to make the batteries,” he said.  

Electricity offers flexibility as a power source since there are many ways to generate electricity, like wind, solar, tidal, hydro power 
generation. Electric-powered technology, appliances and tools, are all well-developed.  

One often hears about a need to upgrade our hundred-year old power grid and about a “smart grid.” Power companies generate 
power all the time but have no way to store what is not used, said Garver. Peak demand is in the daytime, especially with air 
conditioning in the summer, he added. A “smart grid” is designed to let power companies regulate power usage, drawing it back 
from some sources during peak demand and feeding it back during low demand times. According to Garver, you do not need a 
“smart grid” to sell back power to the grid, as some homes with solar panels on their roofs do in California.  



“The big advantage of solar (power) is it is generated when you need the power the most,” Garver said. “But solar is pretty 
expensive in cost per watt because you need to have a fairly large area and the power of the sun is only about 100 watts per square 
meter.”  

Reducing energy usage and waste is a big part of reducing carbon emissions while we are still using fossil fuels. “Vampire power” is 
the power that appliances, like a television, draw when not in use, due to computer chips that allow them to be ready to respond to a 
remote control or to run a clock. Some researchers are looking at ways to reduce this energy loss, according to Garver. Turning off 
TVs and other appliances at a power strip is another option. 

Other emerging technologies look at harvesting power. “Any time something moves, it generates power. They can harvest power 
from the light in the room, radio waves, nearby transmitting towers. It is not a lot of power but it is something people are thinking 
about.”  

Competing with cheap fossil fuels, like coal, on cost is a concern at present for non-fossil fuel energy alternatives. “They are making 
progress with solar,” Garver said. “There is a company in Arizona, First Solar, there are Canadian companies, those are vying to 
generate power. They are trying to get down to 'grid parity' basically, to make the solar panels cheap enough that they can compete 
with existing sources of power.” Putting a price on carbon emissions would help.  

Mass transit can offer options for travel over longer distances. “High speed magnetic levitation trains, the mag-lev trains, like those 
already operating in Europe and Japan, would be a plus, city-to-city, like between big cities like Washington, New York, Boston.” 
This kinds of already in-use technology is efficient and cost effect, where the expense is mostly up front, according to Garver. 

Osborne, Kosnik and Garver all agree that a lot of technology is available now to tackle climate change, and what is really needed is 
a change in policies. 
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