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GLOBAL POSSIBILITIES’ SOUTHEAST AND MID-ATLANTIC RE GIONAL 
CONFERENCE FOR A SOLAR FUTURE - “The Impact of Desi gn Practices on 
Climate Variability: How Can Design Education Help Mitigate Climate 
Change?” 
 
Smithsonian Institution, Washington, D.C. - June 25 , 1999 
 
Opening Remarks 
Dan Reichter, Assistant Commissioner, Energy Efficiency and Renewable Energy 
Department of Energy 
 
I think this is a very important conference that links the very pressing issue of climate change, 
one that we worry a great deal about in the Federal Government of the Clinton Administration, to 
the possibilities for addressing that problem through smart design and education, particularly with 
a focus on solar energy. 
 
At the Department Of Energy, we have a major commitment of about a billion dollars a year to 
fund two technologies in support of energy efficiency and the use of renewable energy 
technologies. We have been a major player in bringing the price of solar, particularly 
photovoltaics, down from where it was in 1980 and $1 a kilowatt hour to where it is today in the 
20¢ range. We see great progress to come in the next several years, bringing the price down 
even further to make it even more economically available to architects and engineers, as a main 
element of the design of buildings and other kinds of structures. 
 
A few nights ago here in the garden under one of the most beautiful sunsets we ever see in 
Washington, the “Under the Sun: An Outdoor Exhibit of Light” opened. The light filtered through 
the trees as everyone gazed across the beautiful garden at the Smithsonian Institution, and 
looking at the path-breaking technologies in the Exhibit. I think in some ways, we can think of this 
exhibit as stepping back to the future. Since the beginning of our attempts to construct shelter, 
the sun has always been critical to design. 
 
“Under the Sun” is a tribute to the people who dreamed and then found a way to turn sunlight into 
energy and, more than that, it’s also a tribute to the possibilities for confronting global climate 
change. This is perhaps the most serious environmental problem we face today around the globe. 
 
Since this exhibit opened in New York a year ago, I’ve taken steps into the use of solar and 
installed a photovoltaics system on my roof and made some major changes in the use of energy 
by installing high-efficiency air conditioning and high efficiency lighting in my home. 
 
My complete bill after my 59¢ credit for net metering the month before was $8.15 compared to 
$40 for the prior year. As all of us take into our lives and try out these technologies used in other 
settings, this is going to become very real for people. No matter how simple or crude, buildings 
throughout history sought to capture the sun’s light, its warmth and its power. Today, scientists 
and engineers, some in this room, have given us the technology to capture the power of the sun. 
Designers and architects, some again in this room, some of the real leaders, have shaped this 
technology into practical applications and, indeed, even works of art. One of the most serious 
environmental problems, indeed, perhaps the most se rious environmental problem we 
face today, not just domestically, but across the g lobe is global climate change.  
 
The point of it all, I think, is that as all of us take these renewable technologies into our own lives 
and try them out, and as we see the technologies used in other settings, this is going to become 
very real for people. I had the very great opportunity to participate at the dedication of what I think 
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is the largest housing development in the United States in terms of photovoltaics installations: 
180 homes outside of Los Angeles. It would have been 186, but six of them don’t have the correct 
solar perspective, so 180 units, along with some high efficiency cooling systems. The utility is 
guaranteeing that the energy bills for these homes will not exceed $22 a month. That’s 
extraordinary. This is a real sales point for people interested in saving money on a monthly basis, 
maybe even being able to borrow a little more money because their monthly payments will be 
lower. 
 
These are the kinds of real world possibilities that one can see in this technology. It’s here, it’s 
today, and it’s one that builders across the United States are beginning to use in substantial 
ways. A 2600 unit development in Arizona, where much of the development will use either 
photovoltaics or solar hot water, where all of the homes will be 50 percent better than the code in 
terms of energy use – 2600 units. This is a major development that’s occurring, and not just in the 
sunny southwest but in New York and New England. A low income development in Philadelphia, 
18 units of low income housing, almost all of those units will have either solar electric, solar hot 
water, or, in some cases, both. That means real things to poor people, when their monthly energy 
bill, instead of being $100 or $200, is $20 or $30 a month. That’s real money! 
 
So, I just wanted to say that there are real practical implications of this technology. The design 
community is beginning to understand them, people like Steve Strong and others, have really 
been pushing this for years but I think what we’re finally seeing is some real traction. And that’s 
what’s so exciting to me. We know that solar energy is here today and we know that it works. I 
think it will be your work, your ability to integrate these technologies into our nation’s commercial 
and residential buildings that will help push this human scale, earth-friendly technology into the 
mainstream of architecture and engineering. 
 
We at the DOE are going to continue to do our part: the research, development, deployment with 
an investment this year of more than $80 million in this technology. And stay tuned, we are going 
to have an interesting competition to announce in early spring of 2000. It will be an intriguing 
competition and there will be some dollars associated with the competition and the winner. 
Secretary Richardson will be making the announcement and we’ll be sure everyone here is the 
first to know. I also want to mention one other program that I think has a lot of relevance to this, 
and that’s our Energy Smart Schools Initiative. We are working with schools, particularly with 
school administrators, school building officials, teachers, technology companies, all over the 
country to help K through 12 schools take advantage of what we think are huge opportunities to 
cut the $7 billion a year energy bill that we have for K through 12 schools – the second largest 
expense, after teacher’ salaries, in many schools in the United States. 
 
We spend more on energy than we spend on books and computers for schools, and we 
think there’s more than a billion dollars a year th at can be pulled out of that energy bill and 
applied to teachers, books and computers. A much be tter way to spend dollars.  
 
What’s exciting about this, and I think it relates to the educational notion of this meeting, is that 
this is also a great way to teach kids about science, technology and math. I was at the opening of 
Schools Going Solar in Ohio. Two hundred schools could potentially be installing solar systems in 
Ohio over the next few years. B.P. Solar is involved, the American Electric Power Company and a 
whole host of players in Ohio. I was at the first dedication, which was a photovoltaic array on a 
school in Worthington, Ohio. I’ve never seen such excited kids as I saw that day sitting in the 
auditorium, wearing their solar T-shirts and solar hats and their solar drawing competition. We 
went to the science classes and they were studying renewable energy and they really worked this 
into the curriculum in a wonderful way. So I think a real possibility is – working with our kids. 
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I wish you well in this conference today. I look forward to seeing how your talent and creativity will 
help us move to a more sustainable future. I particularly appreciate the fact that you’re going to 
be working towards a strategy and a plan. The more concrete you can be in terms of what more 
we can be doing at the Department Of Energy, what more our National Labs can be doing, that 
have invested greatly in this technology, the better. How we can more effectively use our own 
500,000 buildings in the Federal Government to move his technology forward? How we can 
become a leader in the Federal Government on behalf of taxpayers and American citizens? We 
very much want to know that. And so, I thank you for the opportunity to speak this morning. 
 
As my June electricity bill comes in, I’m hoping for another success story. I’ll open it like you used 
to open up those letters from college admissions office, with great, great trepidation that, I don’t 
think I’m going to stay in the single digits, but I’m hopeful that it’s going to, with air conditioning, 
I’m not going to go above $30 a month. So thank you very much. 
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GLOBAL POSSIBILITIES’ SOUTHEAST AND MID-ATLANTIC RE GIONAL 
CONFERENCE FOR A SOLAR FUTURE - “The Impact of Desi gn Practices 
on Climate Variability: How Can Design Education He lp Mitigate Climate 
Change?” 
 
Smithsonian Institution, Washington, D.C. - June 25 , 1999 
 
Keynote Speech [Abridged] 
Christopher Flavin 
Senior Vice President, Worldwatch Institute 
 
(Editor’s note:  This talk was supported by overhead slides which are included in this document 
as Exhibits.) 
 
 
My job today is to provide context, to look at some of the underlying trends that we believe are 
going to lead not only to an energy revolution, but probably also a revolution in the way we build, 
the way we design and, of course, the way we actually use buildings.  I want to put it in the 
broader context.   
 
Starting with a focus on the issue of climate change, but also focusing on something that is very 
timely to think about today, which is that as we stand now roughly six months from the end of  the 
century, it is useful to remember that a lot of what this century has been about has been due to a 
very unique phenomenon.  That is the fossil fuel age and the oil age, which has dominated and 
shaped almost every element of this century in ways that are almost impossible to calculate 
because it runs so deep.  If you try to run a thought exercise about where we would be today – if 
it just so happened that there were not buried carbonized fuels such as coal, oil and natural gas 
underneath the earth's surface, most of which we were not aware existed 100 years ago, you can 
think very quickly about some very different scenarios on how the world might have evolved.   
 
We believe, as we look forward, that while one can argue about the pace at which change might 
occur and about the precise details, that there is probably relatively little question about a basic 
fact –– that the next century is very likely to be shaped as much by the move away from 
fossil fuels as the last century was by the develop ment of a fossil fuel economy, Exhibit A 
& B.  I say that because from a variety of perspectives, it is quite clear that we are not going to be 
able to burn increasingly large amounts of fossil fuels throughout the next century.   
 
What we are doing is rather extraordinary. 
 
We are taking these fossilized carbonized substances that were built up in sedimentary layers 
over hundreds of millions of years and now releasing them into the atmosphere in a period of just 
decades.  When we first began to exploit these fossil fuels, the idea that there were some 
fundamental limits was something that very few people considered.  The fossil fuels themselves 
seemed to be enormously abundant.  It was hard to conceive of the idea that by releasing those 
materials to the atmosphere by burning, basically, oxidizing the fuels and releasing the carbon 
forming carbon dioxide, but also releasing a whole variety of other pollutants, and particulates, 
things like sulfur dioxide, carbon monoxide, nitrogen oxides, that we could ever do that on a scale 
that would make a serious difference.   
 
But, clearly, in the last few decades, we have begun to discover that the earth itself is not as large 
as we once thought and the capacity of human beings to negatively affect the local environment 
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around them and to fundamentally reshape some of the basic earth processes, has begun to be 
clear. 
 
Exhibit C reflects a millennial perspective on tren ds that we're often used to looking at, 
which is drilled oil production.   
 
The left hand side of the graph starts in the year 1500 and goes to 2500 on the right hand side.  
You can see that the Age Of Oil has been compressed into the 20th Century.  You can see on 
this thousandth year scale, the very steep rate of growth in the dark line.  The dotted line 
represents the current best geological estimates of how much oil is actually in the ground.  By 
knowing the total amount of oil available and  then drawing a fairly simple curve, you can make a 
very rough estimate of what the timeframe is for the eventual ceasing of world oil  production, as 
well as what  the eventual level is likely to be. 
 
Now, we don't know the exact number so the curve may end up being slightly larger or smaller 
than what we're looking at, but the basic idea here is that within the parameters of uncertainty as 
we understand them, there is not much doubt that we are within one to two decades of the all-
time peak in world oil production.  World oil production is probably never going to be more than 
10 to 15 percent above its current level.  So, in terms of oil, we face an immediate limit.   We 
are simply not going to be able to see the trend of the last couple of decades, which is a roughly 
one to two percent growth in world oil consumption, continue for very much longer. Of course, the 
more fundamental limit is the ability of the earth’s environmental systems to withstand ever-
increasing emissions of carbon dioxide.   
 
Exhibit D represents a millennial perspective on a trend we often see on a much shorter 
timescale, this shows atmospheric concentrations of  carbon dioxide from the year 1000 to 
literally last year, 1998, when the most recent mea surement was taken.   
 
What people frequently ask when they see this graph is who was doing the measuring back in the 
year 1200.  We've actually only been taking regular atmospheric samplings since 1957 when a 
team at Scripps in California began to collect this data.  Fortunately, we have these massive 
glaciers in areas like Antarctica and Greenland that have been accumulating snow and ice over 
thousands of years that are layered almost the way tree rings are layered.  Trapped within those 
layers are bubbles of the atmosphere at the time that frozen water was deposited.  So, you can 
actually go back and measure what atmospheric concentrations of carbon dioxide were a long 
time in the past.   
 
The bottom line here is fairly clear: over the time scales of centuries, carbon dioxide 
concentration tended to be relatively stable during  the entire period in which modern 
civilization emerged, until the Industrial Revoluti on when we first began burning coal.  But 
then, of course, numbers increased much more dramatically with the Oil Age in the 20th Century.  
Even this timescale is inadequate in showing the scale of the problem we're facing because the 
current atmospheric concentration is estimated to be the highest level that the earth has seen in 
160,000 years. 
 
When you think about the fact that the oldest city and human agriculture began roughly 10,000 
years ago, you can get the sense of the literal geological timescale on which we are now 
reshaping the earth's atmosphere.  The problem though, is not what we've already done.  The 
problem is that we are continuing to burn literally, each year now, record amounts of fossil fuel.  
That concentration goes up each year by a fairly predictable measurement of concentration.  In 
fact, it even leapt upwards more quickly last year, in part because of the warming induced by El 
Nino, which caused additional carbon dioxide to be released from forests and other ecosystems. 
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It is estimated that if we go on the way we are, wh ich is to double, triple or even eventually 
quadruple the pre-industrial carbon dioxide concent ration, we will – by late in the next 
century – have pushed those levels on to their high est in six million years.   
 
In Exhibit E we're now back to a 140-year timescale , starting in 1860 and going up to the 
last year of data showing global average temperatur es during that period.  
 
While there are certainly a lot of ups and downs on an annual or even a decadal scale,  the 
overall direction of the trend is that we are seeing rising temperatures.  We have seen a particular 
upward spike in temperatures since 1980, and are now setting global records in terms of the 
average annual temperature, roughly every other year on average.  Certainly, last year's was a 
new record.  This year is probably going to be a bit cooler since we are in a La Nina cycle rather 
than an El Nino cycle as we were last year.  We are setting new records virtually every year now 
and really driving into new territory in terms of the temperatures that we're beginning to look at. 
 
Again, as I mentioned earlier, the main problem is not the amount of warming that we've seen so 
far.  Because, even though on this scale it looks rather dramatic, if you look at the actual data on 
the left, you can see that we're looking at a total change of from roughly 13.6 degrees back in the 
late 19th Century, up to something on the order of 14.6 degrees, roughly a degree centigrade on 
this scale, which doesn't seem like a whole lot.  The problem is we are very early in the process 
and due to those rising concentrations that I indicated earlier, that trend is projected to continue 
accelerating in the decades ahead.   
 
One hears, of course, the occasional skeptic that questions some of these basic trends – 
questioning whether things are actually warming.  I think it's fair to say that if you base your 
reading of where we are in terms of the scientific evidence, on what is being published in the 
major journals, and what is being reflected in the analyses of inter-governmental analysts, over a 
thousand leading scientists who work to advise the world's governments on these trends, one 
sees that the so-called climate skeptics are not only a very small and lonely band, the degree to 
which they can reach the public through the media is partly a reflection of the fact that many of 
them are rather heavily funded by the fossil fuel industry to get their message out.  Even though 
they do not get their papers published in scientific journals, they can reach the public via 
television advertising, or fooling journalists to report on their so-called studies.   
 
The important question for all of us, and particula rly those of you who are design 
professionals, is to understand what the various ef fects of climate change are likely to be.  
 
There is a natural tendency to think of a gradual w arming in the earth's temperature as 
being fairly benign , something that presumably we can find easy ways to adapt to, given that 
daily weather trends fluctuate in most locations far more than the 140 year temperature change 
you see in this graph.  I think that's easy to understand.  But I think the important method that we 
are hearing from a whole range of scientists, not only atmospheric scientists, but ecologists, 
various medical professionals, medical researchers, agricultural professionals and forestry 
professionals, is that as they develop an ability to better model atmospheric systems and better 
understand the complexity of the ecology around us, and as they begin to better understand the 
effects of changes in temperatures, the conclusion is that even relatively modest changes in 
temperature, on the kind of decadal scale that we're talking about here, are likely to have very 
profound effects on the world in which we live and on our lives, in terms of direct effects, hotter 
temperatures, seeing weather events, etc., and more importantly, the economic effects.   
 
Potential disruptions to the economy as a result of the fact that small changes in temperature will 
cause physical and ecological thresholds to be crossed and the ecological system will  respond in 
a much more dramatic way. 
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Let me mention a few examples of the kinds of problems we're already beginning to observe in a 
preliminary way in recent events, which are likely to be greatly magnified in the years ahead.  
First, in terms of ecological effects, it turns out that many of the world's ecological systems, from 
marine systems to forests to grasslands, are much more sensitive than we realize both to 
temperature and more importantly, changes in moisture levels, that are the result from changes in 
temperature.  Because ecological systems are very complex, we're not talking about a forest 
simply being a collection of trees.  We're looking at literally hundreds of thousands of organisms, 
many of them microscopic, that are affected in a variety of ways.   
 
If we take one example of the kind of effects that we're beginning to see, coral reefs –a major 
ecological system which tends to be greatly undervalued, they are, in effect, the tropical forest for 
the ocean.  They are a critical part of the entire biology of the ocean and they are showing 
tremendous damage in the severe bleaching and dying of coral throughout the world.  By one 
estimate up to half of the world's coral reefs are showing significant signs, again, most of that 
having emerged just in the last couple of decades and have particularly accelerated in the last 
year on the severe El Nino conditions that affected many parts of the world.  Scientists do not 
understand exactly why the coral reefs are being so severely effected.  They seem to be very 
sensitive to temperature levels because they are also sensitive to a whole variety of 
environmental changes which originate on land.  But one good thing that is now being understood 
is that there is really an outbreak of disease that is extensively damaging many of the coral reefs.  
But the diseases themselves, most of which are stemming from organisms that have been 
naturally present in those systems, for thousands of millions of years have suddenly become 
lethal to the various key organisms in the coral reefs is a function of the fact that the environment 
has changed.  
 
Effectively, the temperatures are elevated and some of these also have pollution coming off the 
land and you have a reduction of a whole variety of effects which are still only partially understood 
but are causing enormous havoc.  I think it takes little imagination to see how over a relatively 
short period of time, these kinds of changes could result in severe damage to the marine 
ecosystems as a whole, complicating the ability to harvest fish for human food. 
 
But also, it's very important to understand that forests have their own set of vulnerabilities also 
based on the fact that most forests are adapted to a terribly narrow range of climatic conditions.  
And – if suddenly the climate changes, it's not as if a tree can pick up and move to a new area 
that's now climatically suited and another set of trees can move in.  In the short run, it looks like 
there will be a lot of dead and dying forests, probably massive forest fires which would release 
additional carbon dioxide, and then perhaps lead to an unprecedented devastation to the world's 
forests, which would not only be very unpleasant for us, but it also be very damaging in terms of 
the threat to human communities that large forest fires pose.  Of course, this would threaten the 
availability of wood for a variety of uses, not just paper, etc.   
 
Looking now to take this a step further because we're beginning to see that it's not only marine 
ecosystems like coral reefs that are becoming diseased, we are finding that human diseases are 
beginning to spread.  Certain diseases are becoming more common as a consequence of years 
of rising temperatures in many parts of the world.  We are seeing certain tropical diseases 
beginning to spread to Northern Mexico and parts of the United States, areas which previously 
did not have to be worried about those kinds of diseases.  There is some pioneering work that's 
been going on in Public Health at Harvard University, in which they are trying to track these 
trends to better understand the links between a human disease and temperature trends.  I must 
say that the indications are fairly alarming, particularly the fact that we see new outbreaks of 
cholera and malaria, particularly in countries that are not able to afford the kind of investment in 
public health measures, disease prevention or just treating the symptoms once people become ill. 
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In the globalized world in which we all live, the spreading of diseases in one part of the world 
inevitably has an effect even on the richer industrial countries as we have seen with HIV, a 
disease which appears to have originated in Central Africa, probably exacerbated, at least, in part 
by environmental disruptions in that region, which is now a truly global disease.  There is an 
additional way we're beginning to understand why climate change has very dire effects and that is 
in terms of increased frequency of severe weather events. 
 
Exhibit F  is a chart that we've done with the help of the Munich Re-Insurance Company in 
Germany, which charted total weather-related natural disasters, economic losses from them, 
starting in 1980 at the left and extending up through 1998. 
 
You can see an obvious trend with a much greater set of economic damages in recent years, 
particularly capped off in 1998 where over $90 billion in economic damages occurred.  These are 
not inflation-adjusted figures, but as you can imagine, even adjusting these figures for inflation 
would not change the basic picture here. 
 
Even inflation-adjusted, the losses in 1998 exceeded the losses in the entire decade of the 
1980's.  This is certainly not entirely a climate change related set of trends.  There are a variety of 
factors, including increased development in coastal areas and in flood plains as well as things like 
more deforestation, which have increased vulnerability to flooding in many areas.  But, I think it's 
safe to say, that those trends alone are not sufficient to explain these developments and there 
does appear to be fairly solid scientific evidence that extreme weather conditions are becoming 
more common in many parts of the world.  
 
In addition, the world, with its increased population density in turn increasing levels of economic 
development, is going to be less and less able to withstand extreme weather events in the 
decades to come.  You can see that with the kind of dense populations you find in developing 
countries, with many people forced to live in very vulnerable areas, which contributed to the 
enormous human and economic losses in areas like Central America when Hurricane Mitch hit, 
but also the extraordinary floods that affected the Yangtze basin of China last summer.  At one 
point, a population nearly equivalent to half the US population, over 100 million people, were 
displaced from their homes in China as a result of that flooding – a scale that I think for many of 
us is hard to imagine.  So, this is potentially one of the major ways in which human societies are 
likely to be effected by climate change. 
 
Although my main focus today is to talk about what we are almost certainly going to have to do to 
help slow down the record climate change, it's also important for those of you involved in the 
design and construction of buildings to begin looking at the range of likely effects of climate 
change and their occupants. 
 
One obvious lesson is that we're going to have to work even harder to make buildings less 
vulnerable to things like extreme storms, which are likely to become more common.  Of course, 
we also need to focus on the backlash as temperatures rise.  More and more the focus is going to 
be, in most parts of the world, on the need to cool buildings more than to heat  them. 
 
Given the fact that not only do we have this genera l warming trend, but also that so much 
of the development of the world is now occurring in  tropical and subtropical areas, 
figuring out good, efficient, more effective, more economical ways of cooling buildings 
while using less in the way of natural resources is  going to be one of the primary 
challenges facing design professionals. 
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Exhibit G  is a graph that I think shows the scale of the challenge that we are going to face in 
addressing the climate problem.  We're putting about six billion tons of carbon into the 
atmosphere each year and it's going up by roughly one percent per year.  Scientists believe that 
during the course of the next century, we're going to have to actually bring those emissions down 
by 60 to 80 percent in order to even stabilize carbon dioxide emissions at their currently high 
levels. 
 
The challenge is not only to stop the growth, but to dramatically reduce the total amount of carbon 
dioxide being produced.  But as this growth shows – on the scale on the left axis there is per 
capita emissions of carbon dioxide and shows industrial country emissions so the average 
industrial country puts roughly 1/2 ton of carbon per person into the atmos phere .  For each 
person in the US,  the figure is over five tons per  person .  We're well above even the 
industrial country average.  Developing countries again, looking at the left axis, put only about a 
half a ton of carbon into the atmosphere per person.  But the scale on the horizontal axis shows 
population.  Total world population is roughly six billion, but we have 4.7 billion people in 
developing countries and only 1.3 billion people in industrial countries. 
 
The total area in each of those two boxes represents the total carbon emissions from both groups 
of countries, 3.6 billion tons in industrial countries, 2.5 billion tons in developing countries.  The 
point of this graph is, making the assumption many in  various governmental and international 
agencies tend to make, that developing countries are basically going to follow the path of 
development that industrial countries have followed. 
 
You can see that the developing country box, of course, is actually going to widen because its 
populations are continuing to grow but the more important fact here is that, if per capita emissions 
go up to even a ton per person, let alone two or three tons per person, you're going to see 
massive increases in global carbon dioxide emissions, potentially tripling emissions compared to 
where they are today. 
 
This brings me to the transition point in this talk  to say that basically what these numbers 
tell us: we are certainly not going to be able to s olve the climate problem.  In fact, we're 
probably not even going to be able to avoid dramati c disruption of the world economy in 
the century ahead unless we can basically reinvent the energy system. 
 
We're not talking about simply needing to level off emissions in industrial countries, nor are we 
talking about just needing to make the existing system a bit more efficient.  We're not talking 
about just needing to switch from coal, which is the most carbon intensive fuel to natural gas, 
which produces about half as much carbon dioxide per unit of energy.  We're really talking about 
the fundamental challenge of needing to reinvent the energy system and to create what we have 
in a shorthand way described as a solar-hydrogen economy  in the new century.  We must 
create an energy system that is again in balance with the natural energy flows of the earth. 
 
Basically, today, most buildings couldn't be comfortable or meet their needs without having a 
whole variety of systems, most of which are directly or indirectly fueled with fossil fuels to make 
them comfortable.  On the other hand, many buildings 100 years ago, were comfortable as a 
result of a passive set of systems that utilized the earth's natural features. 
 
Similarly, we are going to have to figure out a way to provide for the enormously diverse and 
large energy needs of an industrial economy quickly becoming an information economy, but to do 
so largely without burning fossil fuels, basically by utilizing both the direct and indirect forms of 
solar energy that exist in the world.  We have to figure out how to turn direct and indirect forms of 
solar energy into both electricity, but also very importantly, into fuels that can be easily stored and 
moved and have the kind of convenience of today's energy system. 
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One of the starting principles that many people miss in an energy transition of this sort is that it's 
only going to be possible if we can make this transition so that it won’t involve an enormous cost 
to the world's economy and at some level, will actually improve the quality of life. 
 
We need to improve the kinds of amenities that people are being provided – actually deliver a 
higher quality of life and  a stronger economy than what exists today.  Although I have a fair 
amount of confidence in humanity and in human institutions, I somehow doubt that we are ever 
going to have the capacity to bear massive costs over long periods of time, to require large-scale 
human suffering in order to accomplish even a critical  set of long-term goals, such as those 
involved in having a more sustainable energy system.  The good news is that a growing number 
of scientists, engineers and technical experts, and industry leaders believe that it is, in fact, going 
to be possible to create a very new kind of energy system in the decades ahead. 
 
We will, I  believe, discover that in the Age of Information Technology and Microchips, it is going 
to end up being far easier and more economical to reinvent the energy system than many experts 
have thought in the past.  We will discover that the idea of a highly efficient, decentralized, 
virtually zero-emission energy system that relies on many renewable resources, is something that 
we can make happen and I believe will  make happen in the decades ahead.  Let me make the 
case for that by just describing a few of the recent developments and some of the broader 
significance of those developments, in terms of what we've seen just over the last decade.  
 
Exhibit H shows what's happening with what is now t he world's fastest growing energy 
source, wind power.  
 
This is only a two decade timescale, starting at 1980 on the left and, of course, the reason you 
have such a short timescale is because that is literally when the modern wind industry began in 
California. 
 
You can see that this industry has really taken off during the 1990's, and is now growing more 
than 20 percent per year.  It's roughly a $2 billion a year business and is  attracting dozens of 
companies, both large and small.  It's both getting a lot of interest on the part of small scale, 
entrepreneurial venture capital kinds of companies and also increasing numbers of large 
companies are beginning to invest in this technology, which is now crossing a threshold where it 
has become fully economical compared to things like coal-fired power plants in many parts of the 
world.  It's also beginning to become a significant part of the power market in some areas. 
 
Denmark is the leading country in wind power, getting seven percent of its electricity from wind 
power.  There are areas in Germany and parts of Spain, on a regional basis, where more than 20 
percent of the electricity is now coming from wind power.  So this is becoming a very serious new 
industry. 
 
I think it is important to point out here that while it's often the case that people associate wind 
power with centuries old technologies, very primitive in many people's minds, these modern wind 
turbines are as economical and fast growing because they are basically high tech machines, 
using the very latest in synthetic materials,  electronic controls, and generator technologies.  They 
are really pushing the technological envelope in a whole variety of areas and costs are falling 
dramatically.   We're seeing on average something like a 5 to 10 percent reduction in wind power 
costs every year with most of the companies in the field going through a new generation of 
technology every three years. 
 
Wind power provides less than one percent of the world's electricity today.  There's no reason to 
think that it might not provide 20 to 30 percent of the world's electricity several decades from now 



 11 

and potentially a larger share in the future.  It's also emblematic of a range of new technologies, 
and these are relatively small  scale modular devices, produced in factories rather than in large 
installations.  That's another reason their costs are coming down so rapidly.   
 
Exhibit I shows the solar PV industry, which is the  world's second fastest growing energy 
source.  
 
We most recently calculated about 16 percent per year in the 1990's surging very dramatically.  
What I want to mention about photovoltaics is a feature that it shares with the wind power trend I 
mentioned earlier.  This rapid take-off is being driven not only by continuous improvements in the 
technology, but the fact that a number of governments have stepped forward to actively promote, 
incentivize and push these technologies over the last decade. 
 
In particular, the initiative for both of these technologies in the 1990's has largely been outside of 
the United States, which I think is one of the reasons these have not gotten as much attention 
here.  The bigger growth markets are tending to be in Europe and, most recently, in Japan.  
Basically motivated by environmental concerns and their concerns about climate change, many of 
these countries which had not supported these technologies as much as we had in the 1980's, 
have now supported them much more aggressively.  So there's a real synergy between 
governmental support and the industry response and the technology response that is 
flowing from this.   
 
Fuel Cells – potentially the silicone chip of the s olar-hydrogen economy.  
 
Another area that’s very exciting is complementary to these developments in the world energy 
technology is that a critical new technology, what we describe as potentially the silicone chip of 
the solar-hydrogen economy, has really begun to come into its own in the last few years and 
that's a device called a fuel cell.  All of us are will be hearing a lot more about this technology in 
the years and decades ahead. 
Fuel cells are basically a black box, an electro-chemical device that combines hydrogen and 
oxygen to produce water, but also produce electricity as a result of that reaction.  Fuel cells, 
which are used importantly in the space program, are now being seized upon by everybody from 
the major automotive manufacturers to the electric utility industry officials as being a relatively 
near-term replacement potential for the steam cycle power plants run on fossil fuels that provide 
most of our electricity. 
 
They are also the fundamental device replacing the internal combustion engine.  The thing that's 
really propelling fuel cells today is the fact that the automotive industry is investing big bucks in 
them.  Also, because the same basic technology that can go under the hood of your car can also 
go into an office building or even into the basement of your own residential building to provide 
both electricity and space heat as well as water heating. 
 
We have, I think, a technology that could be fundamentally transforming in terms of getting 
emissions down but also a critical link in making it possible to utilize solar energy and wind power, 
not only to provide our electricity, but because the energy produced by those technologies could 
be used to produce hydrogen that can be then stored, it can then be moved in pipelines much like 
today's natural gas pipelines and then utilized in buildings in fuel cells.  This is a critical 
breakthrough.  And, of course, it is one more critical tool that building designers will have 
available in addition to photovoltaics to increasingly turning buildings into not just energy users 
but also into energy suppliers.  Fuel cells will  play a  much more diverse and rich role in the 
energy system in the near future.  
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The initial fuel cells will probably utilize hydrogen that is derived from natural gas which  is going 
to be the cheapest way of producing hydrogen in the short run.  Even if it comes from natural gas, 
we're going to get dramatic environmental benefits because of the very high efficiency of fuel 
cells.  Also, there is a real  potential to economically trap the carbon dioxide produced in the 
process of producing hydrogen from the natural gas. 
 
In the long run, the more important potential that's opened up here is that hydrogen  happens to 
be the most abundant element in the universe .  On earth, most of it is contained in sea water.  
There is no shortage of hydrogen to be harnessed.  All we need are relatively cheap sources of 
energy to split those water molecules to get that hydrogen and to then make it available for use in 
everything from transportation in the form of automobiles, trucks, buses, jet aircraft, but also in 
industries and of course, throughout the building sector as well.  
 
So, let me just wrap up by saying that on one hand, one can't help being very alarmed and 
disturbed about the enormous unprecedented environmental damage we're in the process of 
causing.  On the other hand, I'm extraordinarily optimistic about the opportunities that currently 
exist to create a very different kind of energy system. 
 
There will be difficulties ahead – a lot of industries are going to resist these changes.  There are 
certainly a lot of transition costs involved.  But I see more and more enthusiasm out there, 
particularly in private industry.  People are thinking about creating these opportunities and realize 
that there are profits to be made. 
 
A whole new dynamic is being opened as people begin to focus as much on the opportunities that 
are created by the transition to a new energy (see Exhibit J ) as they are focused on the 
difficulties that lie ahead.  If you look back at where we were 100 years ago, creating a fossil fuel 
energy system was not an easy thing.  It was a chaotic, difficult process.  
 
There were a lot of people who got rich, there were a lot of people that lost their shirts as well.  
There was an enormous amount of uncertainty.  Very few people 100 years ago had any idea 
that we were headed towards an automobile-based transportation system.  We accomplished 
enormous changes that, I think, were beyond the imagination of most people at the time. 
 
We did that by harnessing human innovation, by being ingenious, by focusing on opportunities. I 
think we need to harness a similar level of ingenuity today, but this time organized around the 
idea of creating a solar-hydrogen economy that will provide the kind of sustainability in the earth's 
ecosystems to support not only a high quality of life, but ideally, an improved quality of life for the 
generations to come.  Thank you very much.  
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A NEW GENERATION OF SOLAR ELECTRIC ARCHITECTURE 
 
(Editor’s Note: This article by Steven J. Strong, President, Solar Design Associates, Inc. (SDA) is 
in lieu of his presentation at our conference.) 
 
 
Introduction  
The last two decades have brought significant changes to the design profession.  In the wake of 
traumatic escalations in energy prices, shortages, embargoes, and war, along with heightened 
concerns over pollution, environmental degradation, and resource depletion, awareness of the 
environmental impact of our work as design professionals has dramatically increased. 
 
In the process, the shortcomings of yesterday's buildings have also become increasingly clear:  
Inefficient electrical and climate conditioning systems squander great amounts of energy; 
combustion of fossil fuels on-site and at power plants adds greenhouse gasses, acid rain, and 
other pollutants to the environment; inside, many building materials, furnishings and finishes give 
off toxic by-products contributing to indoor air pollution; and, poorly designed lighting and 
ventilation systems can induce headaches and fatigue. 
 
Architects with vision have come to understand that it is no longer the goal of good design to 
simply create a building that's aesthetically pleasing—buildings of the future must be 
environmentally responsive as well.  These architects have responded by specifying increased 
levels of thermal insulation, healthier interiors, higher-efficiency lighting, better glazings and 
HVAC equipment, air-to-air heat exchangers, and heat-recovery ventilation systems.  Significant 
advances have been made, and this progress is a very important first step in the right direction.  

 
However, it is not enough.  
For the developed 
countries to continue to 
enjoy the comforts of the 
late twentieth century, and 
for the developing world to 
ever hope to attain them, 
sustainability must 
become the cornerstone 
of our design philosophy.  
Rather than merely using 
less of the non-renewable 
fuels and creating less 
pollution, we must come 
to design sustainable 
buildings that rely on 
renewable resources to 
produce some or all of  
their own energy and  
   

       create no pollution.  
It may come as a surprise to most architects and their clients but every building designed to rely 
on fossil fuel will become obsolete within its lifetime as the world’s remaining reserves of oil are 
drawn down and prices rise to the point that simply burning oil for its thermal content can no 
longer be justified. 
 

 
Fig. 1. The Georgetown University Intercultural Center 
in Washington, DC was designed purposefully to 
receive a 325-kWp BIPV roof by Solarex and Kawneer.   
(SDA) 
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Oil industry analysts (who should know the subject) expect world oil extraction to peak within the 
next 5 - 10 years - that is, before 2010.  We will then begin the long and irreversible downward 
slide where demand will greatly exceed supply and prices will escalate exponentially.  As the era 
of cheap oil draws to a close, we must begin in earnest to develop other energy options to power 
our buildings as well as transportation, agriculture and industry.  (See The Coming Oil Crisis by 
Dr. Colin Campbell noted at the end of this paper). 
 
One of the most promising renewable energy technologies is photovoltaics.  Photovoltaics (PV) is 
a truly elegant means of producing electricity on site, directly from the sun, without concern for 

energy supply or environmental harm. 
These solid-state devices simply make 
electricity out of sunlight, silently with 
no maintenance, no pollution and no 
depletion of materials.  Photovoltaics 
are also exceedingly versatile—the 
same technology that can pump 
water, grind grain and provide 
communications and village 
electrification in the developing world 
can produce electricity for the 
buildings and distribution 
grids of the industrialized countries. 
 
There is a growing consensus that 
distributed PV systems that provide 
electricity at the point of use will be the 
first to reach widespread 
commercializ-ation. Chief among 
these distributed applications are PV 
power systems for individual buildings.  
 

Interest in the building integration of PV (known as BIPV), where the PV elements actually 
become an integral part of the building, often serving as the exterior weathering skin, is growing 
world-wide.  Photovoltaic specialists from more than 15 countries are working within the 
International Energy Agency on a 5-year effort to optimize these systems, and architects in 
Europe, Japan, and the United States are now beginning to explore innovative ways of 
incorporating solar electricity into their building designs. 
 
A worldwide overview of building-integrated PV activity follows with a description of component 
and systems development along with selected built examples of solar electric buildings.  View 
these early PV-powered buildings as a first glimpse into the coming new era of energy-producing 
architecture where this elegant, life-affirming technology will become an integral part of the built 
environment. 
 
The Opportunity 
Energy planners have long envisioned large central-station utility-scale PV plants covering huge 
expanses of desert.  While this vision has many favorable attributes, the downsides include the 
costs of the land, site development, support structures, electrical distribution, utility interface, and 
real estate taxes.  In Europe and Japan, the lack of large open tracts of land effectively has 
precluded the central-station PV option.  Another problem with centralization is the losses 
inherent in the grid's transmission and distribution system, which can be significant as power is 
transmitted over greater and greater distances.  In addition, centralization fails to take advantage 
of the modular, distributable nature of PV technology.  On the other end of the spectrum, 

Fig. 2: A semi-transparent Solarex BIPV array serves 
as the entry canopy of the natatorium at the Georgia 
Institute of Technology in Atlanta, site of the 1996 
Summer Olympic games.  The building also features 
350 kWp of roof-top BIPV.  (SDA) 
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distributed PV is an ideal response to the need for electrification of remote villages in developing 
countries, many of which lie in the sunniest areas of the world. 
 
While both central-station and remote village power markets for PV are viable and growing today, 
both will be eclipsed by the BIPV market in the years to come.  In this market, building owners are 
already paying for facade and roofing materials and the labor to install them.  The land is already 
paid for, the support structure is already in place as the building is already wired, the utility is 
already connected, and developers can finance the PV as part of their overall project.  Another 
benefit comes from distributing the BIPV installations over a very broad geographic area and a 
large number of buildings, mitigating the effects of local weather conditions on the aggregate, and 
producing a very resilient source of supply. 

 
Innovative architects the 
world over are now 
beginning to integrate PV 
into their designs, and PV 
manufacturers are 
responding with modules 
specifically for BIPV 
applications, including 
integral roof modules, 
roofing tiles and shingles, 
and modules for vertical 
curtain wall facades, 
sloped glazing systems, 
and skylights. 
 
Development of BIPV 
The earliest BIPV system 
was a 7.5-kWp residential 
application completed in 
1980.  The Carlisle House 
as it became known, was 
designed by SDA, and 
sponsored by the 
Massachusetts Institute of 
Technology and the U.S. 
Department of Energy.  
The house was all-electric 
with no fossil fuel burned 
on-site and it generated a 
surplus of electricity which 

was exported to the local utility grid via a ‘net metering’ arrangement.   
 
Other early projects in the United States included the 200-kWp Solarex facility in Frederick, MD 
(1982); and, the 325-kWp Georgetown University Intercultural Center in Washington, DC (1985).   
Aggressive efforts in Europe and Japan begun in the early 1990s have pushed the technology 
toward broader commercial acceptance. Today, more than 15 countries are participating in 
coordinated international activities, under the International Energy Agency's Task 7 working 
group to develop and implement BIPV. 
 
Designing with BIPV 

Fig. 3: BIPV sunshades in the curtainwall deliver 
shading and electricity at the Center for Environmental 
Sciences and Technology Management, at the State 
University of New York at Albany (SUNY)  (Kawneer 
Co) 
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It is essential to appreciate the context within which solar electricity can best function in and 
contribute to a building.  BIPV systems are only a part of the solution.  We must address both 
sides of the energy use equation - supply and  consumption.  To maximize the solar contribution, 
the building should be designed to use energy most efficiently.  Energy generated from 
renewable resources will contribute a great deal more to an energy-efficient building.   
 
A high-integrity thermal envelope with monolithic air and moisture barriers and superior, high-R 
value glazing is desired.  Further, passive solar strategies which reduce heating and cooling 
requirements should be employed along with daylighting and energy-efficient equipment, systems 
and end-use loads.  Advanced mechanical systems such as heat-recovery ventilation and 
geothermal heat pumps should be considered.  And, solar thermal systems should be considered 
for space and water heating.  All of these measures are good economic investments and, only 
within the context of this comprehensive energy-conscious design strategy can BIPV achieve its 
full potential. 
 
In the past, incorporating PV into a building design required trade-offs and concessions in the 
architectural design process.  Today, as PV manufacturers match products to building-industry 
standards and architects’ requirements, this is changing.  Companies in the United States, Japan, 
and Europe are actively pursuing new module designs that displace traditional building materials.  
We are now also seeing the initial introduction of ‘custom color’ crystalline solar cells including 
gold, violet, and green, to add aesthetic variety in BIPV systems.  In Europe, BP and Sunware 
Solartechnik have offered solar cells in colors while, in Japan, Showa Shell, Daido Hoxan, and 
Kajima Corp. are working on similar technologies. 
 
In the United States, in 1992, the U.S. Department of Energy launched a 5-year cost-shared 
program, called "Building Opportunities in the U.S. for Photovoltaics (PV:BONUS), to encourage 
the development of BIPV systems.  Under this program, BP Solarex, of Frederick, Maryland, a 
division of BP Amoco, working in conjunction with architectural curtainwall giant Kawneer of 
Atlanta, developed a line of pre-engineered building-integrated PV components for commercial 
building facades and sloped glazing applications called PowerWall™.   
 
Other PV building products have also been developed under the program, including United Solar 
Systems’ of Troy, MI triple-junction amorphous silicon (a-Si) PV roof shingles and standing-seam 
architectural metal roofing with PV laminates.  BP Solarex is currently developing a line of 
transparent thin-film modules suitable for overhead glazing systems and vision glass under a 
second round of the PV:BONUS program, while glass fabricator Viracon (Owatonna, MN) is 
working on insulated glass BIPV components which will come to compete with and, eventually 
replace architectural glazing. 
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Other architectural module 
designs employ glass-
superstrate, crystalline 
modules with space between 
the cells and opaque 
backings, to provide diffuse 
daylighting along with their 
electric production.  Swiss 
companies such as Atlantis 
and Solution are making 
modules in unique sizes and 
shapes, with custom cell 
sizes and spacings.  
Pilkington, with its expertise 
as a glass manufacturer, is 
building modules that 
replace conventional facade 
view and spandrel glass. 

PowerLight supplies insulated PV roofing systems for flat roofs; and, Sanyo, BMC Solar 
Industries GmbH, Atlantis and Plaston-Newtec are each building PV roofing tiles. 
 
These new building-integrated photovoltaic components are providing a window into the future 
toward a whole new generation of solar architecture.  With the right design, the sunlight falling on 
a building and its site can provide much of the power it requires.  In urban areas, you can only 
imagine the power which will be generated by incorporating PV into the thousands of square 
kilometers of empty flat roofs and other available building surfaces which receive generous 
amounts of sunlight each day just waiting to be harvested. 
 
Incentives 
The US federal government presently offers two attractive tax incentives to encourage private 
investment in solar energy equipment and systems: an investment tax credit and an accelerated 
depreciation allowance.  Both of these incentives apply to building-integrated photovoltaic 
systems. 
 
Investment Tax Credit:  A 10% Federal investment tax credit is available on certain solar energy 
equipment and systems.  This credit, otherwise known as the Business Energy Tax Credit, has 
been permanently incorporated as part of tax code with the passage of the Energy Policy Act of 
1992.  (U.S. Code Citation: 26 USC Sec. 48) 
Accelerated Depreciation:  The federal government offers a 5-year accelerated depreciation 
option for certain solar energy equipment and systems.  (U.S. Code Citation: 26 USC Sec. 168).  
The total contribution of these two incentives toward the cost of a BIPV system amounts to 42% 
for those clients with a federal tax liability. 
Net Metering is an attractive arrangement whereby the electric utility credits a BIPV system 
owner, on a one-to-one cost basis, for their surplus solar power produced versus the 
‘conventional’ electricity consumed. This allows the BIPV system owner to effectively use the 
utility grid in lieu of on-site storage.  With net metering, surplus solar-generated electricity in 
excess of instantaneous loads is fed back into the utility grid, effectively spinning the revenue 
meter backwards (this actually happens in many states, whereas some utilities require two single-
direction meters). At the end of the billing period, any power produced in excess of the amount 
consumed is typically repurchased by the utility at the lower "avoided cost" rate, while any power 
consumed beyond the level of the power produced is sold to the customer at the utility's standard 
rate. 
 

 
Fig. 4: Architectural standing-seam metal roof BIPV 
system on a townhome in Bowie, MD. (United Solar) 
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Net metering is a win-win-win proposition, with the utility offsetting its very expensive peak-load 
kiloWatt-hours with customer-supplied power in exchange for lower-cost off-peak, or base-load, 

power, while the PV-system owner benefits by 
using the utility as a backup, avoiding the cost 
and maintenance of a battery storage system. 
This synergistic relationship reduces the 
utility's need for building additional power 
plants or wheeling power from outside its 
service territory.  The ‘third win’ is that society 
benefits from the development of clean power 
sources based on renewable energy. 
 
Currently Japan, Switzerland, the Netherlands 
and Germany, and some 28 states in the 
United States (including: Arizona, California, 
Colorado, Connecticut, Idaho, Indiana, Iowa, 
Maine, Maryland, Massachusetts, Minnesota, 
Nevada, New Hampshire, New Jersey, New 
Mexico, New York, North Dakota, Oklahoma, 
Oregon, Pennsylvania, Rhode Island, Texas, 
Vermont, Washington and Wisconsin) 
mandate Net Metering.  Implementation is 
currently pending in Montana, Nebraska, and 
Virginia.  Net Metering is of most value to 

owners of residential and small-to-medium scale commercial PV applications where the solar 
harvest is more likely to exceed the load.  When PV is used in larger commercial applications, the 
load is likely to be greater than the solar harvest at all times and no surplus will be available. 
 
In June 1997, the President of the United States announced that the U.S. government would work 
with businesses and communities to promote the installation of solar thermal panels and/or PV 
modules on one million roofs across the United States by the year 2010, with the goal of slowing 
the release of greenhouse gas emissions.  
 

Under this initiative, the Department 
of Energy will work with partners in 
the building industry, local 
governments, state agencies, solar 
industry, electric service providers, 
and non-governmental organizations 
to remove market barriers and 
strengthen grassroots demand for 
building applications of solar 
technologies.  The Million Solar 
Roofs Initiative promises to bring 
together available national resources 
in the federal government and 
among key national organizations, 
and focus them on creating a strong 

market for solar building applications.   
 
Future Outlook  
Today, there are more than 500,000 homes worldwide using PV to supply or supplement their 
electricity requirements, though all but about 10,000 are rural or remote off-grid applications.  In 

Fig. 5: The roof-integrated BIPV system on this 
solar home in Maine produces an annual 
surplus of electricity.  (Solar Design Associates, 
Inc.) 

Fig. 6: PV skylight system at the Thoreau 
Center, in San Francisco, CA  (NREL) 
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addition, there are already many thousands of commercial buildings powered by PV systems 
interfaced with the utility grid in Europe, Japan and the United States. 
 
The potential opportunity for building-integrated PV systems is enormous, and many companies 
are now beginning to work on the development and commercialization of specialized BIPV 

components and systems. Residential 
and commercial BIPV will likely be the 
nearest-term large-scale markets for PV 
in the developed countries.  Residential 
and commercial buildings provide 
substantial surface area, allowing 
architects and systems designers to 
displace the cost of conventional 
materials and labor with PV; building-
integrated systems produce power at the 
point of use,  
avoiding the costs and losses of 
transmission and distribution; and, PV-
powered buildings send an important 
message to the world about their 
owners' environmental philosophy and 
commitment.  This has proved to be a 
very important motivation for the ‘early 
market adopters’. 
 
A major change in the world’s energy 
use patterns and systems is coming as 
the era of cheap oil draws to a close.  
Over the past two decades, PV has 
moved from the research laboratory to 

commercial applications and the technology is now ready for wide-spread commercialization.  
With participation of architects and building engineers, the technology is taking a progressively 
more sophisticated, elegant, and appropriate role in building design, putting energy-producing 
buildings within our reach.  As building-integrated PV components become an integral part of the 
form and aesthetic of the built environment, these systems will contribute greatly to a more 
sustainable future for their owners, their communities, and society at large. 
 
 
------------------------- 
 
For further reading, see  
The Coming Oil Crisis, Campbell, C.J., PhD, 1997, Multi-Science Publishing Co, LTD., Essex, 
England, ISBN # 0-906-522-110 
“New photovoltaic products are integrated into the building skin”, Strong, S.J., Architectural 
Record, December, 1999. 
“Towards a new solar architecture”, Strong, S.J., Environmental Design and Construction, July, 
1999 
Photovoltaics in the Built Environment, a design guide for architects and engineers, Strong, S.J., 
Ed., 1997, US DOE / National Renewable Energy Laboratory, NTIS # DOE/GO-10097-436 
 
 
 
 

Fig. 7. The giant Solar Cube is a highly 
visible display of renewable energy in 
use at the Discovery Center in Santa 
Ana, CA  (SDA) 
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Mission  
Global Possibilities is an environmental non-profit organization dedicated to promoting the use 
of solar and renewable energy in the United States to reduce our dependency on fossil fuels 
and mitigate climate change through consumer education and sustainable design curriculum 
development. 
 
 
Statement of Purpose 
As a national solar energy advocate, Global Possibilities organizes and facilitates national 
conferences, educational initiatives, and public outreach in collaboration with academic 
institutions, non-profits, energy experts, business leaders and government.  These partnerships 
are designed to ultimately build public awareness and an understanding of the benefits of solar 
energy and sustainable design as it relates to the humanly built environment and our overall 
quality of life. 
 
Current building practices alone use 2/3 of the energy consumed in the U.S., thus causing 35% 
of the carbon dioxide producing global climate change.  We believe we can have the greatest 
impact in mitigating climate change in the shortest time, if we start with those people 
responsible for the built environment. 
 
 
Overview  
Although this generation has heard countless warnings about the environmental, political, and 
economic threats of our national dependency on fossil fuels, we continue to use these limited 
resources at an unprecedented rate.  While our government is taking steps towards the 
reduction of carbon emissions based on extensive scientific research, the public has not yet 
embraced energy alternatives such as solar photovoltaics. 
 
The sun is a free and constant source of energy, yet it remains virtually untapped.  Increased 
knowledge of solar energy will lead to its increased use ultimately leading to  
a competitive energy market, a cleaner environment and support of the President’s Million 
Roofs Initiative.  The challenge is to disseminate this valuable information to counteract the 
endless promotion of our national addiction to fossil fuels. 
 
 
 
 
 
 
 
 
 



 22 

GLOBAL POSSIBILITIES  
 
LIST OF PROJECTS, CAMPAIGNS & INITIATIVES TO DATE  
 
PROJECT I:  NATIONAL EDUCATION INITIATIVE FOR A SOL AR FUTURE 
 
U.S. Solar and Renewable Energy Policy Symposium "The Back Burner Status of Solar" - 
May 17, 1997 
 
Global Possibilities (GP) and the University of California, Santa Barbara co-hosted the Critical 
Issues in America Program: U.S. Solar and Renewable Energy Policy Symposium in May, 1997.  
Leading experts from government, utilities, business and environmental organizations examined 
renewable energy markets, the current business climate including transportation and land-use 
planning, and technology development.  The symposium addressed the current "back-burner" 
status of U.S. energy policy toward the development and implementation of solar and other 
renewable energy technologies.  The final consensus among participants was the need for 
education and a common language.  Summary Document at www.globalpossibilities.org 
 
Second Annual Symposium for a Solar Future  - “Rethinking Design Curriculum: Integrating 
Solar Energy for a Sustainable Future” 
- October 22, 1998  
 
GP and The Earth Group, a New York based design collaborative dedicated to creating a more 
sustainable future, co-hosted the Second Annual Symposium for a Solar Future in conjunction 
with the Cooper-Hewitt's "Under the Sun: An Outdoor Exhibition of Light" in October, 1998.  
Approximately forty deans, chairs and professors from U.S. architectural and design schools 
gathered together to develop an educational strategy that will enlist all design schools in an effort 
to create a more sustainable future for the planet.  The symposium launched Global Possibilities’ 
long-term National Education Initiative for a Solar Future . 
 
Based on the symposium proceedings and research, GP and the Earth Group have created 
curricula and educational tools (that accommodate regional climate change differences) to be 
utilized by national design schools, including a just-in-time interactive website: 
www.spiderweb.org/globalpossibilities/solarfuture/    GP will manage and promote the 
sustainable design curricula and educational tools through regional educational meetings, 
consistent communication with deans and a sustainable design lecture series to target groups 
and all design schools in the U.S.  
 
Regional Conferences for a Solar Future  
 
Southeast and Mid-Atlantic Region “ The Impact of Design Practices on Climate Variabili ty – 
How Can Design Education Help Mitigate Climate Chan ge?” - June 25, 1999 
 
GP and the Earth Group are hosting Regional Climate Change Conferences with deans  
and chairs of architecture schools co-terminus with the 18  U.S. Global Change Research 
Program (USGCRP) climate regions to develop regional  curriculum and resources.  Some of 
these meetings will coincide with the Smithsonian Institution’s “Under the Sun Exhibition” 
traveling to locations in the U.S. over the next two years.  The Southeast and Mid-Atlantic 
Regional Conference was held in Washington at the Smithsonian Institution on June 25, 1999. 
 
The East-Midwest Regional workshop was held at Ball State University’s “Greening of the 
Campus III” conference on October 1, 1999 in Muncie, Indiana entitled Design Education and 
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Sustainability: A Prototype for Developing Green Cu rriculum .  This workshop reviewed the 
results to date of Global Possibilities’ Symposiums for a Solar Future, and interactively 
demonstrated the methodology used to organize the curriculum developing tools, i.e. the national 
and regional conferences, the focus questions for discussion, and the protocols for collaborative 
group discussion. 
 
Environmental leaders David Orr, Robert Costanza, Hilary French, Susan Flader and John Ryan 
were keynote speakers at this “Greening of the Campus/Curriculum” conference.  
 
 
PROJECT II: BUSINESS EDUCATION/REAL ESTATE DEVELOPE RS 
“Rethinking Business: Integrating Solar Energy for a Sustainable Future”  
 
Similar to "Rethinking Design Curriculum," GP is organizing real estate brokers, developers, business 
leaders, business schools, and like-minded non-profits to address the economic and environmental 
benefits of solar energy as it relates to business, property and land-use/management, promotion, and 
education (curriculum development and case studies).  The objective of Project II is to educate 
business on their essential role of utilizing solar energy and renewables to create a competitive energy 
market and a sustainable business environment. 
 
Our first Building Technologies Conference “Increasing Profit s Using Sustainable 
Technologies”  was held in West Palm Beach on October 7, 1999 for real estate brokers.  Our 
Keynote Speaker, Donald W. Aitken, Ph.D, Senior Scientist, Union of Concerned Scientists, 
presented a slide show and talk on the importance of the built environment and ways we can use 
modern sustainable design technologies to use resources more efficiently and mitigate climate 
change. 
 
Other speakers included Dr. David Benjamin, University of Florida, who discussed the elements 
necessary to create communities that nurture their inhabitants on a long-term basis and work in 
harmony with the environment.  “Design for Climate” was the subject of Kaizer Talib, A.I.A, 
President, Urbanform Design, and Dr. Pierce Jones, University of Florida, discussed cutting edge 
building construction methods and materials which mitigate climate change, from energy use, 
windstorm damage, helping to decrease maintenance, insurance and financing costs. 
 
Future conferences are being scheduled with National Real Estate Organizations such as CCIM 
(Certified Commercial Investment Member), SIOR (Society of Industrial and Office Realtors), 
NACORE (National Association of Corporate Real Estate), IREM (Institute of Real Estate 
Management), BOMA (Building Owners and Managers Association), NAIOP (National 
Association of Industrial and Office Parks) and ICSC (International Council of Shopping Centers). 
 
 
PROJECT III:   PUBLIC AND MEDIA OUTREACH CAMPAIGN  
 
Recognizing the tremendous worldwide influence exerted by the Media, we have begun an 
innovative partner-ship with entertainment industry professionals.  We are organizing a series of 
Hollywood Writer’s Briefings  and one-on-one meetings with producers, writers and heads of 
studios to encourage integration of climate change and solar energy concepts into television and 
film scripts. 
 
To kick-off a national public outreach campaign promoting the use of solar energy and 
renewables to mitigate climate change as it relates to an overall improvement in quality of life and 
the health of the planet, GP is organizing outreach events that will identify television and film 
producers and writers to incorporate and/or highlight solar energy and solutions to Global Climate 
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Change in their scripts.  The first partnership is with the Environmental Media Association to 
produce a Hollywood Writers’ Briefing: “Too Hot For Televisio n”  on global climate change to 
be held in Los Angeles on January 13, 2000.  Subsequent one-on-one meetings with writers, 
producers, studio heads and production facilities will be scheduled on an ongoing basis.  Through 
continued collaborative efforts, GP will produce public service announcements and 
documentaries. 
 
Global Possibilities has been invited to participate in the development of a PBS television series 
on environmental issues and solar energy.  Our goal is to begin to use television and films to 
educate people throughout the world about the very real threats of global climate change, and the 
benefits of solar and renewable energy technology as a solution.  
 
In addition, the practical application of solar design will be highlighted in a series of magazine 
articles featuring homes designed and built by Global Possibilities’ President, Casey Coates 
Danson.  These homes demonstrate the use of integrated photovoltaics and daylighting 
principles, and will likely encourage readers to investigate similar technology for their home 
design.  As a result of these outreach plans, we expect that consideration of environmental 
impacts will ultimately become a principal component of building design and renovation. 
 
 
Partners :  University of California - Santa Barbara, The Earth Group, Cooper-Hewitt, National 
Design Museum, Smithsonian Institution, Environmental Media Association 11/29/99
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The Earthscore Method and Sustainable Design 
 
 
Earthscore is a systemic approach to education developed by artist, teacher, and writer Paul 
Ryan, Professor of Communications, The New School University, New York City.  Its objective is 
to help humankind to live in accord with the ways of the Earth.  As a formal notational system, 
Earthscore has five components:  

 
1.  learning , using the three comprehensive categories: the identification of qualities, facts, 

and patterns;  
2.  relating , using  a relational circuit that organizes these categories; 
3.  collaborating , using the cooperative learning protocols based on the relational circuit; 
4.  envisioning  a sustainable future, using creativity techniques such as working by analogy;  
5.  evaluating   the present in relation to the vision of a sustainable future in order to identify 

actions to work toward that future.  
 
For more details on the Earthscore Method, see                      

http://www.spiderweb.org/johnnie/paul.html 
 
The symposium used the cooperative learning protocols to organize the conference work 
sessions.  Component five underlies the 10 questions each participant answered prior to the 
conference.  The intellectual architecture for the website supporting the development of 
sustainable design is using all five components of Earthscore to develop an interactive on-line 
curriculum. 
 
According to the creator of Earthscore , Professor Paul Ryan: “Developing a sustainable 
curriculum requires a method compatible with sustainability.  Earthscore 
is such a method.  This method combines semiotics and cybernetics into a coherent approach to 
learning to learn.  Semiotics, or thinking in signs, provides comprehensive interdisciplinary 
understanding of whatever you are investigating.  Cybernetics, or thinking in circuits, provides a 
self correcting way of knowing.  Combined as The Earthscore Method, these two ways of thinking 
have been used  to create curriculum about sustainability.  The Earthscore Method is generated 
from a single, original cybernetic circuit.  This circuit can serve as a figure of regulation for 
organizing current curriculum content and our ignorance into informed thinking that can grow 
organically in support of sustainable societies.  That is to say, the Earthscore Method supports 
learning about living in ways that do not destroy the environment.”* 
 
 
*Earthscore is copyrighted and trademarked.  Any use of it should be arranged by contacting Prof. Paul 
Ryan at the Graduate Media Studies Department of the New School, New York City, 212/229-8903 
(ryanp@newschool.edu).  All quotes are from the writings of Prof. Ryan.  See the review of his book “Video 
Mind, Earth Mind” by Oliver Lowenstein in the Autumn ‘96 issue of Fourth Door Review at 
http.//www.spiderwebl.org/globalpossibilities/solarffuturel/Fdesiign/earthscore.html>. 
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Climate Change Background Information 

 

“There is little doubt that global warming is occur ring during the 20 th century , and that it is 
occurring because of anthropogenic emissions,” reports Dr. Michael R. Helfert, Directory of the 
Southeast Regional Climate Center.1 We are looking at the future when the application of sun 
screen is an individual automatic action prior to going outside; when what a gardener plants in the 
garden or lawn is quite foreign to his or her family history; when the daily commute is different in 
form, time, distance, and complexity than anything that has come before; when leisure activity is 
a prioritization and balance of risk and reward; when diet changes and qualities must be 
accepted; when education must be viewed as a lifelong, personal responsibility; when social 
discipline is more required than is now acceptable in our small society; when where we physically 
live or do not live has to be a responsible choice of both the developer and the individual; when 
we must interact with and be aware of our neighbor – at various levels – for more than is now the 
habit or the need. This is extreme news.”2 

“There will be an alarming climate change in the So utheastern United States  because of the 
growth of population and accompanied land-use changes,” states Dr. James J. O’Brien, Director, 
Center for Ocean-Atmospheric Prediction Studies.3 According to Peter C. Frumhoff, Director of 
the Global Resources Program, Union for Concerned Scientists, “The primary cause of climate 
change is the release into the atmosphere of greenhouse gasses that result from the burning of 
fossil fuels.”4 Mike Helfert holds accountable, in addition to energy consumption patterns and 
practices, “agricultural inefficiencies and practices, forest conversion, and biomass burning.”5 

Another culprit in aggravating the impacts of climate change is our highway system that now 
threatens biodiversity. Michael Klemens, Director of the Metropolitan Conservation Alliance, 
Wildlife Conservation Society, argues that since the 1950s, the Eisenhower Interstate Highway 
System “created a fragmented, dysfunctional landscape, first by the direct effect of highway 
construction, then by spasms of sprawl that moved humans out of compact cities and towns into 
the hinterlands.” Now fauna and flora that once retreated north or south during periods of climate 
change can no longer find the biotic corridors they need to migrate.6 
                                                 
1 Dr. Michael R. Helfert, Directory, Southeast Regional Climate Center, South Carolina 
Department of Natural Resources. “Climate Variability in the Southeastern United States and its 
Potential Societal Impacts,” Summary Report of the Workshop on Climate Variability and Water 
Resource Management in the Southeastern United States. NASA, National Oceanic and 
Atmospheric Administration, U.S. Geological Survey. June 23-27, 1997, p.23. For updates on 
climate change in the Southeast see also, http://www.gcrio.org/cgi-
bin/showcase?http://www.nacc.usgcrp.gov/. 
2 Ibid., p.26 
3 Dr. James O’Brien, Director, Center for Ocean-Atmospheric Prediction Studies, Florida State 
University. “Impacts of ENSO-Generated Climate Variations in the Southeastern United States,” 
Summary Report of the Workshop on Climate Variability and Water Resource Management in the 
Southeastern United States. NASA, National Oceanic and Atmospheric Administration, U.S. 
Geological Survey. June 25-27, 1997, p. 17. 
4 Peter C. Frumhoff, Director of Global Resources Program, Union of Concerned Scientists, 
“Building  Solutions to Forests and Climate Change,” Biodiversity and Climate Change: 
Conservation in the Face of Uncertainty, American Museum of Natural History, April 30-May 1, 
1999, p. 11. 
5 Helfert. Op. cit. p. 23. 
6 Michael Klemens, Director of the Metropolitan Conservation Alliance, Wildlife Conservation 
Society, Biodiversity and Climate Change; Conservation in the Face of Uncertainty, American 
Museum of Natural History, April 30-May 1, 1999, p. 15. 
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“Civilizations have risen and fallen. A new technology for the exploitation of nature or a new 
technique for the exploitation of other men permits the rise of civilization. But each civilization, as 
it reaches the limits of what can be exploited in that particular way, must eventually fall. The new 
invention gives elbow room or flexibility, but the using up of that flexibility is death.”7 Gregory 
Bateson

                                                 
7 Gregory Bateson. “Ecology and Flexibility in Urban Civilization,” Steps to an Ecology of Mind, p. 
495. 
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List of Ten Questions with Additional Background In formation 
 
 
The following ten points address pertinent climate change information for designers and design 
educators in the Southeast and Mid-Atlantic regions of the United States. 

 
Question 1.  How are climate events in the Southeas t and Mid-Atlantic regions, such as 
hurricanes, rain storms, temperature patterns, and tornadoes, taken into consideration in 
current design education and practices? 

 
Question 2.  What changes could we make in current design education and practices to 
respond to the above changes in climate  in the Sou theast and Mid-Atlantic regions? 

The character of Southeast and Mid-Atlantic climate events is changing and 
consequently, the quality of life in those areas is changing.  Dr. Michael Helfert, 
Director of the Southeast Regional Climate Center, states that: 
“The most objective and most comprehensive of the several scientific analyses 
concerning recent changes of climate indicate strongly that the average global 
temperature has increased about 1 degree F during the past century.  A further 
minimum increase of 1-2 degrees F should be planned for in the lifespans of our 
children and their immediate children. It is possible that an increase of up to 6 degrees 
F could occur during the same timeframe if our species modifications of the Earth’s 
atmosphere constituents and transparency do not decrease or stabilize.” 1  

 
Question 3.  What changes could we make in design e ducation and practices to respond 
to indirect impacts of climate change? 

Changes in the climate in the SE and Mid-Atlantic regions make differences in the 
indirect consequences of climate events, such as loss of property, heat-related deaths, 
disease vectors, sewage overflow, and the amount and quality of the water supply.  Dr. 
Janine Bloomfield from The Environmental Defense Fund reports:  
“that a combination of subsidence and global warming (in the next 100 years) will 
cause the Chesapeake Bay, an immense body of water bordered by Baltimore, 
Maryland, and Norfolk, Virginia, and fed by the Potomac, James, and Susquehanna 
Rivers, to experience a relative sea-level rise of from 2 to 3 feet.  Impacts from this 
accelerated sea-level rise are expected to include greater damage from wave action on 
the eastern shore of the Bay, intrusion of saline waters into freshwater marshes, and an 
inundation of wetlands.  Some islands in the Bay, including historic Poplar Island, could 
become completely submerged.” 2 

 
Question 4.  How would you change the current model  of relationships between climate 
and architecture (as described in your response to 1) to accommodate the changes in 
climate indicated in the quotes in the background i nformation and in points 2, 3, and 4? 

                                                 
1 Dr. Michael R. Helfert, Director, Southeast Regional Climate Center, South Carolina Department of Natural 
Resources. “Climate Variability in the Southeastern United States and its Potential Societal Impacts,” 
Summary Report of the Workshop on Climate Variability and Water Resource Management in the 
Southeastern United States. NASA, National Oceanic and Atmospheric Administration, U.S. Geological 
Survey. June 25-27, 1997, p. 23. For updates on climate change in the Southeast see: www.gcrio.org/cgi-
bin/showcase/ and  www.nacc.usgcrp.gov/ 
2 Dr. Janine Bloomfield and Sherry Showell. “Global Warming: Our Nation’s Capital at Risk” The 
Environmental Defense Fund, May, 1997, p. 4, 5. See www.edf.org/pubs/reports/dcwarm.html, Viewed April 
14, 1999 
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Director of the Southeast Regional Climate Center Helfert reports that: 
“With global warming is the need in our environment for a complete replanning of 
hydrologic systems.  New housing will be needed, along with new transportation 
systems and arteries to handle our influx of population, new energy planning, and 
installations and systems for energy production and distribution, and we must have new 
general awareness.” 3  

 
Question 5.  How can the general model described in  your response to 4 be fitted to the 
particular ecosystems of the region that your schoo l and/or design practice is located in, 
including its cities? 

“Cities such as Atlanta, Savannah, Jacksonville, and Miami may be untenable in the 
near future without interbasin water transfers.  Water is a limit.  Water will be a 
husbanded resource in those areas where “development” is still a goal.” 4  

 
Question 6.  If current social and economic policie s have resulted in the state of affairs 
described above, what changes could we make in thos e policies, both in our schools and 
in our community, in order to mitigate the impacts of current policies? 

 “We have become an even more energy-dependent society.  We have become more 
isolated from our physical realities.  We have migrated and continued to migrate to the 
areas of greatest exposure to climate risk—the river bottoms, the water and the coasts.  
We continue to evolve toward megacities that truly depend on resource hinterlands that 
are not sustainable.  We continue to make babies with the assumption that biology 
does not have to respond to physics ... We will pay the price of our deliberate 
ignorance—soon.” 5  

 
Question 7.  How could we create motivation for the se new policies with students, faculty, 
administrators, the NAAB, AIA, other relevant regul atory bodies, and the public in 
general? 

 
Question 8.  Given new social and economic policies  to mitigate climate change (see 6), 
what kind of political struggles could result both within your institution and within the 
larger community? 

 
Question 9.  What steps, such as educational pilot projects to link climate data and design 
problems,  could we take to get new educational and  governmental policies in place? 

 
Question 10.  If you had no restraints, what could you imagine that design education and 
practices in the Southeast and Mid-Atlantic could d o vis-à-vis climate change in those 
regions? 

                                                 
3 Helfert, op. cit. pp. 25-26. 
4 Ibid. p. 26. 
5 Ibid. p. 25. 
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QUESTION No. 1 & 2 
 
 
1.  How are climate events in the Southeast and Mid -Atlantic regions, such as hurricanes, 

rain storms, temperature patterns, and tornadoes, t aken into consideration in current 
design education and practices? 

 
2.  What changes could we make in current design ed ucation and practices to respond to 

the above changes in climate in the Southeast and M id-Atlantic regions? 
 
 
Report on Responses 
 
 
Codes 
 • Students do get in the first degree the importance of codes.  This is one place where they will 

see climatic extremes.  The example that was given:  students in Florida will now be aware 
that hurricanes do bring some special design considerations.  So students are more sensitive 
to climate than they are to climate change,  particularly climatic extremes.   

 
 The response to the second question was more emphasis on the importance of the 

interdisciplinary  team in design and to a lesser extent the importance of looking at design in 
a systems context.  William B. Kelly, Dean of Engineering, Catholic University of America 

 
Regional vs. Global Emphasis 
• One point that strikes me most about the first question is on one hand it has a global issue -- 

climate change, yet at the same time it tries to find the answer to a very specific region.  So in 
that sense, it's a very difficult question to ask.  How can you be so specific in such a general 
issue? That also pertains to our way of educating architects in that we still retain the 
deductive system, from the very general to the particular.  Therefore, such particular things 
do not figure in curriculum.  If it addresses the particular, that happens towards the end of the 
education rather than the beginning.  Issues related to environment and climate could best be 
approached by first taking a very general attitudinal approach rather than we are in the 
Southeast so you better learn about hurricanes because you'll be working in areas which 
have hurricanes.  Instead of doing that, approach the question from a more general, poetic, 
aspect rather than the specific.   Fatih A. Rifki Ph.D., Associate Professor and Head, 
Department of Architecture, North Carolina State University 

 
• The ethical aspect of architecture and architecture design: once you direct the design into the 

specifics, that one particular issue can be as damaging to the whole as any other; for 
example the often cited formal involvement of architecture.   Dr. Peter Magyar, Founding 
Director and Professor, School of Architecture, Florida Atlantic University 

 
• The issue of thinking about this regionally is inappropriate because the Earth is a closed 

system.  To be considering this just as it effects the Mid-Atlantic, or the South, or the West, or 
Europe or Asia, is approaching this backwards like considering half a cat.  You really need to 
take action on a local and regional level, while recognizing that climate change is a global 
issue.  Until now, all of our local and regional actions have added up to a global problem.   
John Clark, Haymount, John A. Clark Company 

  
• What really impressed me about the climate monitoring reports from the Southeast and the 

Mid-Atlantic was the specific way in which global change plays out in each region.  For 
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instance, the kind of architecture you might build in a tidewater would be very different than 
what you would build in the New Hampshire mountains, even though there is global change 
in both those places.   

 
 At the same time there are technologies like photovoltaics, which are universal.  

Photovoltaics are photovoltaics whether they’re in New Hampshire or in Bluffton, South 
Carolina.  What is really confronting us is both, what are the new technologies which are 
global, and how to also integrate the new technologies into an architecture that is itself 
responsive in many other ways to the local climate, like the breezeways in Southern houses 
or lifting buildings up off the ground when they are subject to heavy water or rain events.  
Jean  Gardner, Facilitator, Senior Faculty, Parsons School of Architecture 

 
 • I agree.  We need to come back to passive architectural responses to climate.  The need to 

base students' understanding on climate change and regionality is about specifics, but there 
is also a greater more generalized position --  a broader foundation.  The key question is how 
much time do we actually have to devote to dialogue between the general to the specific; to 
the climate, to the variations of traditional built form and the application of appropriate passive 
technologies; then to the applications of appropriate technologies to internally load-dominated 
buildings and/or communities of buildings that are internally load-dominated.  The breadth of 
what we need to do is to understand the whole picture without throwing out any of the 
significant issues.  Dale Brentrup, Associate Professor, University of North Carolina at 
Charlotte 

 
• The value of looking at Question 1 is that there are examples of proactive ways of looking at 

architectural and urban form that can mitigate wind damage.  It's not a matter of putting up 
additional hurricane straps, because we know that doesn't work and it's pretty silly in a lot of 
cases.  But, if we're to compare Mykonos, Greece where on a daily basis you can have 50 to 
75 mile an hour winds off the sea, yet you can walk back into the village and light a match at 
20 feet versus Chicago where you need a chain on the sidewalk or it will blow you into the 
suburbs.  That's the important difference in form. Daniel Williams, Director, College of 
Architecture-Miami Education & Research, University of Florida 

 
Style vs. Three Dimensional Problem Solving 
• We have tents that can withstand 200 mile an hour winds and cars that stay on the ground at 

780 miles an hour with wind foils.  Why, as architects, aren't we developing form as an actual 
proactive way of solving climate issues?  The answer is that we don't start off with those as 
questions.  The academic part of architectural education has been much more style 
generated and much less the real basis of architecture, which is 3-dimensional problem 
solving.  Now we have students that don't understand what hydrogeology means or wind 
patterns or earthquakes or sea level rising and so it's not going to become important to them.  
It's not important to the faculty.  So, I think one approach is for us to start looking at this as 
being a really exciting opportunity for us to make a difference.   Daniel Williams, Director, 
College of Architecture-Miami Education & Research, University of Florida 

 
• An architect, a landscape architect or an architect of policy is a 3-dimensional problem solver.  

The Voyer Report,  funded by the American Institute of Architects, stated that one of the real 
limitations of architecture the way it is practiced today is that it is a building approach versus 
problem solving approach. As an education for problem solving, architectural education is 
terrific. 

 
 When you start thinking of architects as being 3-dimensional problem solvers, then the next 

scale is to really look at regions.  How do we design a region, not just a neighborhood or a 
building.  This requires that you understand the geo-hydrology, the climate, the airshed and 
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wind, or geologic shed and everything that makes the package more interesting.  Miami, for 
example, is in an untenable position with water transfers.  If you add sea level rising to the 
fact that we are already out of water and that we only have a 20 foot vertical height at the 
highest part in the Miami Dade Area, it's not just a matter of how we re-do architecture, it's 
how do we move a million or two million people out of that area.  The way you do that is the 
next time there's a hurricane, you have a plan as to where the smart growth would be and 
those become new initiatives. 

 
 What's interesting is that professional, practicing architects like myself, are always 

complaining that when a student comes out of school, that they don't know how to design a 
building.  That's really unimportant.  If you can think, and if you can get around in CAD, which 
is very important today, but more importantly if you know how to solve problems, you can 
learn the architectural stuff in six  months or so.   Daniel Williams, Director, College of 
Architecture-Miami Education and Research, University of Florida 

 
Doomsday vs. Making a Difference 
• When my generation went to school we took a doomsday approach to many of these issues 

which doesn't cut it with the new generation.  The approach that will appeal to them is “Look, 
new generation, you can make a difference!”  Encourage them from the point of view that this 
is exciting.  It is not a band-aid approach.  You can put photovoltaics on any building but talk 
to them about how important it is, how to replace the building, that instead of putting all the 
windows in the west, it makes more sense to think about the form.  Approach it from a poetic 
aspect rather than a threatening way that your generation can make a difference.  Fatih A. 
Rifki Ph.D., Associate Professor and Head, Department of Architecture, North Carolina State 
University 

 
• I don’t think the doomsday thing is going to happen.  The planet will be around for another 

four or five billion years.  There may be fewer of us, but, nonetheless the good news is the 
planet is going to be here.  Daniel Williams, University of Florida 

 
• When you talk about the 3-dimensional problem solver, what has always seemed to me 

impossible at the administrative level with faculty, government, and architects, is to put those 
two things together.  If you are a 3-dimensional problem solver, you don't think in the same 
way that the person who writes the code is thinking.  But we're not teaching students 3-
dimensional thinking.  We're not teaching them kinesthetically.  They are not using their 
senses.  We haven't said that much about what belongs on the design side of the criteria.  It's 
not just adding all this other information.  What does it mean  to solve a problem 3-
dimensionally?  We are so concerned about what the architects should learn outside 
architecture but it seems to me there is a lot missing inside. Jean Gardner, Facilitator, Senior 
Faculty, Parsons School of Architecture 

 
Buildings As Commodities 
• The constraints work both ways, positive and negative.  And I want to remind everybody that 

the U.S. Tax Code, for example, sets the life of many of our buildings.  Buildings in this 
country are treated as commodities, basically they’re consumer goods. 

 
 That's the way they're constructed because the developer, of course, knows that he or she is 

going to get rid of the building in 15 or 20 years when it's written off.  So in the tax code there 
are direct tax implications and economic consequences to having something thrown away.  
What I'm suggesting is that in the conversation which I think we might get into in the next 
group of questions, there are forces that go way beyond teacher, student, faculty, academic 
knowledge, etc., that really are crucial to this question we're approaching and addressing.  
Those have to do with questions of international economics and of tax implications.  We've 
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already talked about codes.  We can't lose sight of that, but I just simply wanted to get into 
the discussion the fact that longevity of buildings in this country is not considered to be 
important by a large segment of the population but are considered to be short lived. 

 
 In Europe, it's quite the opposite.  I had a graduate student from Germany several years ago 

and she said, “In my country we build buildings to last for 200 years.  We would not consider 
using dry wall.”   Gregory K. Hunt, Dean, School of Architecture and Planning, Catholic 
University of America 

 
• First of all, the change came in the sixties when housing went from a durable to a 

consumable and that shift was in part driven by something other than just simple tax code.  
Probably the more important driver in that discussion was the refinement of the zoning codes 
and the separations of uses because, and this is an important distinction, we went from a 
simple concept of zoning obnoxious uses in a community to protect the health and welfare of 
citizens to beginning a separation of uses by  type, and then further refining that by economic 
strata so that very shortly the demographic game became selling housing by economic strata 
as opposed to appropriate use. 

 
 That's where housing started to become a consumable and it's a very different discussion 

than the one about the tax implications of buildings.  That's on the residential side.  On the 
commercial side, where the write-down takes place and the tax credits are gone and an 
owner is not motivated, that again fits right back into that insurance company or pension fund 
advisor loop which is, they are the ultimate owner by default of those buildings and the tax 
code does provide for the transfer of that asset from one entity to the other, renewing the tax 
benefits of a particular structure. 

 
 So there is a financial mechanism that would encourage the generational use of the buildings 

and the fundamental problem, in both our commercial society as well as our human side of 
society, is that we have begun to view our infrastructure in terms of buildings and houses with 
the occupant as temporary – when buildings need to be generational.  You see we've lost 
that distinction and the Europeans truly understand it.   

 
 We Americans have assumed that as a tenant in a building you’ve got five or ten years and 

then you’re out of there.  My business is to go somewhere else.  This is the economic 
prediction.  This is going to be B or C class, not A class space and it's not appropriate for my 
business.  So there is this fortune-telling element that drives that discussion to be true which 
is inappropriate.  If we revert to thinking of ourselves as temporary occupants and the 
buildings as being generational, we'll revisit the idea that your first cost is the appropriate cost 
in a building and plaster would have been right.  And so, we need to help engage these other 
institutions in order to make that switch in thinking.     John Clark, Haymount Village, John A. 
Clark Company 

 
Insurance Industry & Codes 
• Something that will effect architecture is that the Department of Energy has begun working 

very seriously with the insurance industry which is the first big industry taking climate change 
very seriously.  Not only for mitigation of disaster in disaster areas where we're moving PV's 
in to provide power, as we did down in Florida after Hurricane Andrew, but we're also talking 
to the insurance industry about replacing, changing our buildings, changing structures, 
changing approaches.  They are actually funding a number of programs, particularly the 
Foundation For Environmental Education in Ohio that is funded exclusively by the insurance 
industry. Wendy Butler, Communication Director, Energy Efficiency and Renewable Energy, 
USDOE 
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•  The insurance companies spend all of their time and resources in funding unsustainable and 
unwise practices for the environment and then are somewhat amazed when they have to pay 
off on those claims on the other side of the ledger.  That's a fundamental issue. 

  
 Because the insurance industry ultimately have their dollars at work in the system, they can 

begin to drive performance standards for the buildings that they finance.  Certainly Fanny 
Mae, Freddy Mac, the American Bankers Association could, with the simple stroke of a pen, 
make our codes go from being a definition of a failure to a one of success.  Teaching 
students to design well, when we only ask for their understanding of what failure in the 
standards are, is the wrong approach.  It's like switching from non-filter to filtered cigarettes, 
you're still going to get cancer.... that's a way around that problem and  the U.S. Green 
Building Councils’ lead systems works on standards and hundreds of people are doing that.  
But until the ultimate holders of the liability, i.e. financiers become engaged in this process. 
we will have this discussion repeatedly in venue after venue and not make progress. 

 
 The Financiers are absent from the scenario and they are absent from any environmental 

group you go to and are absent from this discussion and absent from the solar discussion 
and it is the economic resources that drive our ability to manufacture, produce housing, and 
what goes into them.  The manufacture of education and all those things are driven by the 
economics of the situation and we must get them engaged, and not passively or in the case 
of the insurance industry, worrying about their exposure on premiums.  They've got to worry 
about their exposure on their inappropriate investments including all the others, like Fanny 
Mae and Freddy Mac.   John Clark, Haymount, John A. Clark Company 

 
• There are two things that I think are important.  One is, there is an example of location-

adjusted mortgages that Scott Bernstein and the group out of Chicago have been working on.  
Why can't there be an energy adjusted mortgage where they would subsidize on one level or 
other doing the right thing? – Photovoltaics. That to me makes no sense as to why we're not 
funding, that we don't have the insurance industry and the banking industry doing that as well 
as if you did a hurricane-proof house?  Wouldn't that be worth it for the insurance industry to 
knock that off.  If we can get airplanes to fly, we can prove the other stuff through testing.  
What we're trying to do on the national level is the absurd idea that somehow code is 
something we're aspiring to.  This is a minimum.  This is what you can get away with if you're 
a crook.  Why are we looking at these as admirable standards?  We architects, especially 
those that I work with in the AIA should always be exceeding not only orientation and the 
solar things, natural drainage and all the responses to the environment, but obviously with 
loadings and so on.  If we know a roof is going to blow away at 100 miles an hour, we should 
make damn sure it doesn't blow away until 200 miles an hour.  Do the right thing!  That's part 
of the moral package! Daniel Williams, Director, College of Architecture -Miami 
Education & Research Center, University of Florida 

 
• It would also be very interesting to see the code change and its response to something like 

the demand for shading, exterior shading, as opposed to a variety of issues for shading 
coefficients in glazing types.   Dale Brentrup, Associate Professor, College of Architecture, 
University of North Carolina at Charlotte 

  
• In one instance, we were trying to train leaders in a community.  HUD actually has a 

requirement, in our case it was public housing, to score a range of their activities and energy 
is one of them.  I taught the unit on maintenance and talked about energy and life-cycle 
design.  We had 12 aspiring managers and we went through the very simple example taking 
materials that were on the web, about buying the light bulbs from Home Depot that cost $10 
and doing a life-cycle analysis to show that the cost was actually lower.  These people were 
enthusiastic about looking at these possibilities.  And HUD really is a big owner/buyer of 
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homes and they do, it's not the code we're talking about there, but it's talking about their 
standard and that's a wonderful opportunity to do something.   William B. Kelly, Dean, School 
of Architecture and Planning, Catholic University of America 

 
• This is on codes observation.  A few years ago, Fairfax County in Virginia initiated an energy 

code for all new construction and I went to a workshop.  It was rather sad to see this new set 
of statutes had probably some of the most untoward thinking or series of premises behind it.  
For example, there were absolutely no benefits seen by the code for buildings engaged with 
the earth.  In other words if you had a partially submerged basement, or a partially hidden 
basement, all of its energy calculations were made on the basis of it being a free-standing 
building. 

 
 Secondly, there was no allowance given for passive solar energy and I can go on and on.  

The point being that when the people who write these codes can't think in a creative way, 
we're going to get nowhere.  It is true the codes can help, but they can only help when they're 
done creatively.   Gregory K. Hunt, Dean, School of Architecture and Planning, Catholic 
University of America
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QUESTION No. 3, 4 & 5 
 
 
3.  What changes could we make in design education and practices to respond to indirect 

impacts of climate change? 
 
4. How would you change the current model of relati onships between climate and 

architecture to accommodate changes in climate? 
 
5. How can the general model described in your resp onse to 4 be fitted to the particular 

ecosystems of the region that your school and/or de sign practice is located in, 
including its cities? 

 
 
Report on Responses  
 
 
• We established one question out of all three:  Describe what a design education would be 

like if climatic change were a driving element.    
 
 We defined it as a model for stewardship and a delivery of design.  We started with giving it a 

world-view perspective and focusing in increasing detail through the entire 5 or 6 year 
program, down to the individual's demonstration of his/her own capability.  Ultimately, each 
one of the units or colleges would be responsible for educating and passing people on who 
had demonstrated a degree of competence in environmental stewardship.   

 
 The role of region becomes important in that regard because it's important to understand the 

region.  Let's talk about the Southeast region.  What am I going to do with all the humidity 
when I've got that integrally load-dominated building and all those wonderful PV's that I can 
add to it in a creative way from a design studio standpoint?  At the same time, I can also 
design buildings that can be much more passively responsive to their climate and, in addition, 
become responsive to all the other kinds of natural phenomenon, like occasional increased 
winds and heavy rains.  How can we, and how have we traditionally responded to climate 
events is the question. 

 
 We need a mix between science and design.  We created a systemic, holistic model that 

should actually start with the threshold of students’ first year, with certain expectations of our 
secondary school system to provide us with students who have basic knowledge of the 
sciences and mathematics, so we don't have to spend their first year in college by going back 
and teaching them geometry or English.  In Florida and North Carolina in the undergraduate 
education, our first four years are limited by our legislature to 130 hours.  That means that if 
the University takes out three-quarters of those hours, or at least half of those hours for 
general education, we wind up with a very limited amount of time to teach professionally 
competent and ethical architects.  That's a national problem, not just a regional problem.   

 
 
Systemic, Holistic, Transdisciplinary Curriculum  
 So, what would a systemic holistic model, more interdisciplinary approach look like?  We 

have to solicit the power of the expertise of all of the faculty of the University in order to 
educate all students as world citizens.  If geography, engineering, chemistry and some of the 
design faculty, all teach together a global kind of perception of responsible world ecological 
citizenship, this curriculum could become a springboard for students to then study their own 
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particular areas, particularly in design, and also become more facile in areas of architecture 
other than those that they may be interested in.  Hopefully, one or two more will show up 
interested in an in-depth study of environmental technologies. 

 
 The line of design and science courses would go through the five or six years of their 

education.  Half of the responsibility for maintaining the sequence was for the students to 
weave together the information and, at the same time, comes back to faculty to be the 
facilitators by helping the students find the road to weave together the important elements 
between the required course work.  A  key issue is that the required core course work needs 
to be re-evaluated across the board, and it can be done regionally or nationally.  For 
instance, the NAAB requirement suggests in bold print that ecology is a fundamental issue, 
and the next line, HVAC (heating, ventilation and air conditioning) is a fundamental issue.  
This is an interesting dichotomy, because the hidden dimension that you were referring to 
earlier that Reyner Banham pointed out in his work, The Well Tempered Environment  is that 
we have a century of bad learning to revisit in our educational process as well as catch up 
with there not being enough teaching of new and appropriate technologies in our classrooms. 

 
Interdisciplinary Education  
 The issue of interdisciplinary education then moves to addressing required course work.  It 

also looks at presenting new and appropriate technologies and then it looks at trying to find 
ways in which we can give our students a greater understanding of the need to develop a 
greater question.   

 
 We thought the case study work after a course, somewhere in the middle of this 5-year 

sequence, on ethics would become an important cross disciplinary platform where, in fact, we 
won't just send out architects with little photometers in their hands or digital thermometers, 
but also send them out with CO2 meters and people who know what CO2 metering is all 
about – not just architects.  We don't have that kind of framework nationally.   

 
 We're looking for a greater degree of accountability in student work and also in our faculty 

development which may mean that we re-address the classic studio model of more credit 
hours than any of the other courses that they are required to take.  Maybe we need a model 
based on the old science model that says three hours of lecture, one hour of lab.  Or maybe 
what we say is ‘what's important here?’  Design decision-making, five hours of lab connected 
to three hours of lecture.  Focus on climate, environment, etc. and repackage the entire way 
that we're looking at things. 

 
 It becomes kind of an interesting marketing scheme: how do we market this to faculty with 

various expertise to put them together in teams, to involve the University as well as heighten 
the curiosity of our students to really carry on that work?   Dale Brentrup, Associate 
Professor, University of North Carolina at Charlotte 

 
• We discussed the need to look at the issues of how, in the Western world, we don't have the 

notion of the paramount importance of environment.  One way to turn that around is to 
integrate the notion of environmental stewardship as the basis or foundation of our design 
education.  We need a trans-disciplinary model of design education, which means that the 
most important information for students to learn is the fundamental environmental impacts of 
their work. 

   
 We mentioned the word studios.  Designing a building is not just about aesthetics, because if 

it's a chemical factory, there are issues of the impact it has on the environment.  It would be 
good for architecture students to have a broader base training with a course that emphasizes 
broad environmental issues so they can bring that understanding into the decisions they 
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make.  Many students who are design majors don't become design professionals.  They  take 
on other jobs, so if they had that broader-based education what they bring to those jobs could 
address the issue of design and climate change.  Richard D. Gragg, Director, Center for 
Environmental Equity and Justice, Environmental Sciences Institute, Florida A & M University 

 
• This general education should not come at the front end of your undergraduate work.  

Instead, it should be interspersed throughout your whole academic career, because you 
constantly need to be going back and forth between scales of what you're addressing and the 
breadth of your focus. 

  
 It could be a movement from more specialized areas back out to global, then back to local.  

Also, if you are constantly interacting with people from other disciplines, then you're more 
likely to raise the questions that are global questions outside of your specific field that you 
can then address within your field.   Bonnie K. Johnson, Graduate Student, Department of 
Architecture, Virginia Polytechnic 

  
• Design students today, isolated in the studio in perhaps a larger school of design that may 

include landscape or fine arts, don’t have any constraints on their work, so they don't know 
the science that you are talking about that might limit what they were doing.  What is 
noteworthy about your making science an integral part of a designer's trans-disciplinary 
education is that what you call “environmental stewardship” would result.   Jean Gardner, 
Facilitator, Senior Faculty, Parsons School of Architecture
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QUESTION No. 6 & 7 
 
 
6.  If current social and economic policies have re sulted in the current state of affairs, 

what changes could we make in those policies, both in our schools and in our 
community, in order to mitigate the impacts of curr ent policies? 

 
7.  How could we create motivation for these new po licies with students, faculty, 

administrators, the NAAB, AIA, other relevant regul atory bodies, and the public in 
general? 

 
 
Report on Responses 
 
 
• We have very positive feelings about current social and economic policies.  There are two 

major things coming up, one is the baby boomers that are starting to retire who are people 
who apparently love ecology but aren't willing to pay for it so it's a Disney approach in part.   
Daniel Williams, Director, College of Architecture-Miami Education & Research, University of 
Florida 

 
The Concerns of Echo-Boomers: Making a Difference 
• The baby boomers’ children are the echo boomers of about 86 million, whose impact on both 

global problems and global opportunities is immense.  The echo boomers are far more 
serious than the generation between us. 

 
 Their views are more conservative towards economics.  They are concerned about saving 

and about establishing households and what it really means for them to inherit this world that 
comes with this set of constraints that the activities of the last century.  This situation uniquely 
positions them to be solution-oriented, to be opportunistic in terms of problem solving, and to 
be an immense force for change. 

 
 What we should be focused on is providing real tools, real motivation and demonstrating the 

incentives for these kids to know that you can make a difference.   John Clark, Haymount, 
John A. Clark Company 

 
Being Number One 
• The idea of being number one, getting ahead, or having more, is inscribed very deeply into 

the social mechanism of the United States.  It would be interesting if there was no “first 
place”.  What if the first ten finishers were first?  That would mean we would have ten times 
more winners in the United States, which would be a really big social change.  Imagine 
people walking around feeling that they are a winner even when they came in ninth. 

 
 As Bucky Fuller said, we're running at somewhere around a seven percent global efficiency.  

All we'd need to do is double that and we'd be in much better shape. Of course, he wasn't 
aware at that time what landfills were becoming.  For example, the landfills in South Florida 
are going to be the last thing you see 1000 years from now when the sea level is sufficiently 
raised up because they are 200 feet high.  The fact that we can, by changing our thinking, 
make a difference is phenomenally exciting. 

 
 If a student right now graduates fairly high in his class and they're not competent in CAD, 

they'll not get a job, period.  If in five years, a student graduates and they're not competent in 
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energy-related issues and in environmental concerns, they should not get a job.  Such a 
demand has to come from the profession.  That can certainly be the answer to question 
seven, and can certainly be the motivation for new policies.   Daniel Williams, Director, 
College of Architecture-Miami Education & Research, University of Florida 

 
Impacts of Visionary Designs 
• I've been in the Graduate Program in Landscape Architecture at the University of Virginia for 

a year.  My observations of the student body are that we are a very moral bunch, that we are 
concerned and that concerns of the environment happen in the context of economics and 
family, environmental concerns are one of many.  These can be tapped into with a more 
poetic response.  Poetry is something that brings students all together.  Regarding the 
faculty, what we see is the idea that in the studios the critical thing is to have a personal 
vision and bring that into form. 

 
 What many students would like to see is the impacts of that vision and what the 

accountability is, and that's not something that we see in the designs that are presented as 
wonderful.  We don’t see any information about what happens twenty years down the line 
and what does the community think of the design.  One way to engage students is to look at 
what the impacts are and what is our accountability.   Lynn Osgood, Graduate Student, 
Landscape Architecture, University of Virginia 

 
The Not So Big House  
 Secondly, the interest in Sarah Susanka’s The Not So Big House  is by people who are 

seeking shelter.  The demand for thinking differently about our environment and our housing 
is there.  We ought to be focused on smallness as an issue because the people who want to 
buy our design really care about that now. John Clark, Haymount, John A. Clark Company 

 
• One of the projects we did in architectural school was a basic shelter unit.  We studied 

absolute minimum spaces.  How much space did it take to turn around in bed or to go to the 
bathroom or to shower or eat?  The objective was to design this particular element so that it 
would go into a disaster area, flooding, hurricane or whatever, so that a family of eight could 
live in it.  Most of us did houses or elaborate panel kinds of things that were less than 300 
square feet.  If you look at some of Donella Meadows’ articles on square footage for culture 
or population, it ends up being wildly different from what we have in the United States.  So 
the less is more, the small house, maybe these are the kinds of things that we also need to 
be teaching early on.  Daniel Williams, Director, College of Architecture-Miami Education & 
Research Center 

 
 What are we consuming and are we consuming this stuff efficiently, leads us to the good 

news about landfills, and that is that they will be our resource base for the next couple of 
centuries as we go back and mine them for those things which we did not efficiently use the 
first time around.   John Clark, Haymount, John A. Clark Company  

 
• There are constraints.  The house can't be so big.  You don't need 20 pairs of shoes and if 

you do, you're going to have to go to the landfill to get tomorrow's supply of shoe materials or 
the matching shoe for your pair.  It’s amazing that you think that constraints could be 
motivational.   Jean Gardner, Facilitator, Professor, Parsons School of Architecture 

 
Faculty  
• Most faculty are not committed to the big picture.  On one level it's okay to study 

Renaissance Gardens in the 14th Century.  There are a lot of lessons to be learned there and 
certainly some academic value.  But, to not understand the solar pattern in that garden and 
the way the social group got together in the garden or where the different species were 
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planted next to one another and what the soil is doing and the orientation, that is 
irresponsible.   Daniel Williams, Director, College of Architecture-Miami Education & 
Research, University of Florida 

 
• The faculty is imminently and highly qualified.  We just think that there isn't a unity within the 

discipline to get us where we need to be ecologically, and I think that's an important 
distinction.  It doesn't mean that our schools are failing us in terms of the quality of faculty.  It 
means that climate change and environmental concerns aren’t the agenda of the teaching 
profession.    John Clark, Haymount Developer, John A. Clark Company 

 
Registration Exam 
• It is disappointing to look at the architectural registration exam for architects who are 

supposed to be problem solvers on a global, regional and local level, are being tested.  Yet 
due to the computer, the architecture registration exam is now only fragments of reality ... 
You design a staircase!  Dr. Peter Magyar, Director and Professor, School of Architecture, 
Florida Atlantic University 

 
Public Health, Safety and Welfare 
• When you're looking at the curricula and the regional aspects of what could be applied, you 

have to start with some re-definitions, and that might be in the National Architectural 
Accreditation Board (NAAB) when they think about public health, safety and welfare and what 
that really means.  If that is the case, how can we apply political pressure and social pressure 
on the people who appoint representatives to these boards to make a difference, to test 
students about their knowledge of environmental systems vis-à-vis public health, safety and 
welfare.  And if we look at the architectural accreditation process and we want to look at 
something like a technology, is technology and the environment an important consideration in 
the student's education about technology?  Or if we're looking at the student's education in 
the university system and looking at ethics and other issues like that, are the ethical choices 
of an architect weighed in the accreditation process or is it simply a check list of what's being 
offered?  We need to look at some of these very fundamental issues because I can tell you 
the students of architecture are concerned about them.  Carl Costello, President, Greening 
America
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QUESTION No. 8 
 
 
8.  Given new social and economic policies to mitig ate climate change (see 6), what kind 

of political struggles could result both within you r institution and within the larger 
community? 

 
 
Report on Responses  
 
 
Incentives to Recycle 
• Giving incentives to developers and building owners to recycle, especially the smart 

technology buildings which are going to increasingly become a hot commodity with urban in-
fill projects in urban areas.  When those computer chips and various pieces of smart 
technologies have to be changed out, how are those recycled and what incentives could be 
offered to developers in terms of density bonuses or whatever kind of proffers/enticements?  
You'd be wanting to extract from them in order to encourage appropriate kinds of recycling 
including the high tech kind.  

  
Nature’s Services  
 Finding meaningful ways to quantify what the planet's natural processes provide us so that 

we can live our lives.  There was some discussion about different resources.  University of 
Maryland's Institute For Ecological Economics is working to come up with ways that you 
could explain what the ecological processes provide us in a dollar amount.  But some of 
these numbers can be too abstract and so the question is: how to relate that to the everyday 
person's life so they can really grab onto it and not just walk away with a number that might 
be too far removed from their daily experience to make it a motivator for their action. 

 
 Change now will be better than later.  Changing now would just be as easy and better than 

later in part because the economy is so strong.  It's more difficult when the economy has a 
down turn to get people to change their ways of doing things. 

 
Anti-Smoking Campaign  
 Use the anti-smoking campaign which was a long time coming but finally has achieved great 

success.  Examine how that campaign developed a critical mass so that now almost the 
unthinkable has happened, but smoking is definitely on the run.  How to harness that kind of 
a strategy, which is lobbying and marketing and grass roots, as well as from the top down to 
apply that to environmental values.  Throughout our society there could be a movement 
towards this, rather than having to try and persuade people from the outside to come on 
board with that.  That was perhaps the most successful recent case of a previously thought 
unlikely success.    

\ 
 A student-run group that encourages students to “go green” might help raise awareness.  

Making people see that there is an economic benefit to green technology/practices is crucial 
to gaining support.  In the end, legislation may be needed to mandate recycling or other best 
practices.     

 
 A challenge will be to change the current perception of limitless natural resources to a valuing 

of resources through their natural cycles and for the long term.  Read Stuff: The Secret Lives 
of Everyday Things  by John C. Ryan and Alan Thein Durning of the Northwest Environment 
Watch.    Martha Droge, Graduate Student, University of Virginia 
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Economic Web  
• There is one quote that is the best summation to me of one of the dilemmas we face with this 

whole issue: almost all political decisions are based on economic considerations placed on 
the politicians by citizens and special interests.  As residences get passed on from generation 
to generation as a commodity, it effects the bottom line as banks hold the mortgages on 
these.  We have to remember this economic web that seems to entangle and perhaps 
strangle everything we do. 

 
 The question that would have to be answered first in order to formulate a political position, 

would be “can we implement new social and economic policies to mitigate climate change 
without adversely affecting the state and local economies?”  In terms of the tobacco debacle, 
for some, this is a very important comment as well.  Gregory K. Hunt, Dean, School of 
Architecture and Planning, Catholic University of America
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QUESTION No. 9 
 
 
9.  What steps, such as educational pilot projects to link climate data and design 

problems, could we take to get new educational and governmental policies in place? 
 
 
Report on Responses 
 
 
National Network of Working Groups 
• Cross functional working committees, using universities and the National Science Foundation 

linking governmental and academic and private enterprise in sort of a national network of 
working groups aimed at working with the general public to do research and development 
and also education, all at once. 

 
Future Scenarios 
• Design studio projects on future scenarios.  How to design after the ocean levels have risen 

so many feet – for example.  The Climatic Dwelling  by the Saint James Press has some 
good cases studies. 

 
Interdisciplinary Classes  
• In design education, interdisciplinary classes deal with the disciplines of architecture, 

landscape geography, sciences, architecture, planning, etc.  And perhaps adding into those, 
sociology and anthropology, since if the built world is an expression of the cultural, economic, 
and political values and activities within the society, then you need to include those groups 
and not just work within the traditional building disciplines.   Martha Droge, Graduate Student, 
University of Virginia 

 
Design Review Journal  
Use case studies  .   
• There was a specific recommendation, for example, that perhaps a regional environmental 

design review, similar to the law review, could be established.  Such a review could lead to 
practice policy and regional awareness.  It would be based on the case study assessments of 
actual regional practice.  How have they done?  What's good?  What's bad?  It could have 
the relevance that the New England Journal Of Medicine, and The Law Review, etc., have in 
professional circles and the culture of this country.  Why is it that environmental design 
doesn't have something similar?   Gregory K. Hunt, Dean, School of Architecture and 
Planning, Catholic University of America 

 
Engineering and Architecture  
• Remember, the built environment is much bigger than architecture.  The American Society of 

Civil Engineers adopted sustainable development as part of their Code of Ethics.  They've 
been successful in incorporating sustainable buildings into the accreditation requirements for 
all engineers.  At a meeting in Maui this spring with the deans of engineering and education, 
we had a session on sustainable development.  The deans agreed that we would move 
forward and so Virginia Polytechnic Institute and Georgia Tech are both in the forefront of 
Green Engineering.  At this point, there is not a very good coupling between the architectural 
community and the engineering community, but the principles and the way we're trying to 
teach it to engineering students now is that the principles of design and those of ecology are 
very similar.  Life cycle design, life cycle assessment, the cost and process example, where 
we taught the building managers about the importance of using life cycle analysis when they 
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buy a light bulb.  William B. Kelly, Dean, School of Engineering, Catholic University of 
America 

 
 In Washington, we have a quarterly meeting of the Engineers Forum for Sustainable 

Development.  What sustainable development means really for the professionals and the 
deans of engineering is better design.  So it means more human resource going in and using 
less natural resource.   John Clark, Haymount, John A. Clark Company 

  
Design As The Lunch Pin 
• Three years ago when the Cooper Hewitt invited us to talk about putting on the first museum-

based solar exhibition, something that Diane Pilgrim, Director of the Cooper Hewitt, said that I 
took back to the Department Of Energy and used in my arguments was that we should 
become involved because design was the lynch pin between a technology and it's 
introduction into the marketplace. 

 
 It was one of those moments in my life, because design is outside my experience, where I 

just took that back to the DOE and have used that in practically every speech in connection 
with the “Under the Sun” exhibit, and, also in convincing our management that it was worth 
supporting this show in New York and then taking it on the road.  We don't think in terms of 
design because we are engineers for the most part at the DOE.  Bringing these worlds 
together is a real exciting opportunity for all of us.   Wendy Butler, Communication Director, 
Energy Efficiency and Renewable Energy, USDOE 

 
• We have to do that at the university level in terms of engineering and design and their 

similarities. Design is that lynch pin, and what I think we need to look at is a design class in 
engineering and a design class in architecture.  Why can't we bring these students together 
and get transdisciplinary interaction, going where they can get some insight into these other 
fields which are all linked? 

 
 When we start training these students in the same classroom, even though they are from 

different disciplines or would like to practice different disciplines in the work place, they get 
out into the world.  They're working together – the engineer, designer, architect, all these 
people.  I think that will make the lynch pin work.   Richard D. Gragg, Director, Center for 
Environmental Equity and Justice, Florida A & M University 

 
• The whole idea of demonstration projects needs to be made differently from those that we did 

in the '70s, but more specifically formed around educating our public and creating formats for 
our forums, for our students to be able to understand the implications of what we've talked 
about.   Dale Brentrup, Associate Professor, College of Architecture, University of North 
Carolina at Charlotte 

Science and Architecture  
• The idea that you're doing the interdisciplinary should really be taken to the whole university 

in a two-week humanity program, because nobody has a clue as to what engineers, 
architects, and planners do!  After Hurricane Andrew, with $30 billion in damages, President 
George Bush put together a blue chip committee to try to look at how to put the place back 
together.  There wasn't a single architect on the committee.  The word science and the word 
architecture are the problems.  I had the distinct pleasure of working with Howard Odum at 
the University of Florida after I finished in architecture and was in Urban and Regional 
Planning, and started studying Systems Ecology which is basically what it is.  So I've spent 
the last 20 years trying to make the connection between design and science.  And if there's a 
simple way of saying what's missing in architectural schools, it's that they've dropped the 
science part.  They've left physics and all the other things that we can fairly well rely on and 
have become excited about objects.  So when I talk about architecture, I talk in terms of the 
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bigger picture – that architecture really has to become more of an organism, and less of an 
object.  We note, from looking on the beautiful images on the wall from the European 
Commission book, The Climatic Dwelling, which I still think is one of the better books on the 
globe, is that there really isn't any community based stuff here. 

 
 They're still solar collectors that are just buildings or properly oriented.  It is essential that we 

take this to the community level, then obviously, the regional level.  The region's sustainability 
is what drives the community and the architecture.  How big you define that, whether it's the 
water shed or the geologic shed or the energy footprint, these are critical.  That's a new way 
of learning.  It's not just how do you put together a 3-D box, but it's like what are all these 
issues that fit together.   Daniel Williams, Director, College of Architecture-Miami Education & 
Research, University of Florida 
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QUESTION 10 
 
 
10.  If you had no restraints, what could you imagi ne that design education and practices 

in the Southeast and Mid-Atlantic could do vis-à-vi s climate change in those regions? 
 
 
Report on Responses 
 
 
Natural Law  
• Think big within the realm of natural law and design small.... in other words see that we're all 

part of this larger system.  The force field analysis which essentially breaks down to 
identifying the “ideal state” and then listing the forces that are driving us to that ideal state.  
Thinking about the values that could be in design education and then thinking about what 
things would drive the education curriculum to drive design toward those values and those 
goals.   Martha Droge, Graduate Student, University of Virginia 

 
Natural Step  
• The Natural Step seems to be an increasingly well known way of processing information and 

getting people from top to bottom in an organization to move ahead to a comprehensive 
sense of what the goals and values are for them.  Look on their web site, 
www.naturalstep.org.  It's a great framework.  Their methods struck me as similar to back 
casting which is to imagine your company organization, institution, family, whatever unit, 
imagine the ideal world, waking up one day and everything is exactly the way you hope it is, 
and then back from that to what are the steps to get there, and identify the forces that are 
constraining us from reaching that ideal state.   Julie E. Gabrielli, Visiting Adjunct, School of 
Architecture, University of Maryland 

 
• There were a number of suggestions.  Same guidelines about really defining your values and 

thinking a way to achieve those values within an organization.  If Architecture  is a 
manifestation of the cultural, political, and economic society, then interdisciplinary classes 
need to include artists, sociologists, anthropologists, economists, political scientists, etc. 
along with traditional designers/builders/planners. 

 
 The Urban Land Institute’s Green Development book talks about “sustainability” as an 

integration of effort and cooperation from the top down and the bottom up.  It is a process 
rather than a “punch list” of rules that supposedly constitute “green” practices.    Martha 
Droge, Graduate Student, University of Virginia 
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NEXT STEPS 
 
 
1. Use our website globalpossibilities/solarfuture/ created for Global Possibilities National 

Education Initiative as a coordinating tool for our continuing efforts.  Develop an on-line journal 
rather than a paper journal as a peer review of sustainable design. 

 
2. There are many design schools in the United States that don't have access to any education 

on solar or any aspect of sustainability.  As a group, we represent many years of experience 
that we could bring to these schools on-line or in person.  Through our world wide web site 
we can coordinate regional efforts to bring sustainability information to these schools rather 
than flying people all over the United States.  

 
3. Gather knowledge about regional practices and materials based on the ability of materials to 

conserve energy as well as their local availability in order to cut down on energy used in 
transporting building materials from one region to another.    Jean Gardner, Facilitator, Senior 
Faculty, Parsons School of Architecture 

 
4 In addition to further developing our website, Global Possibilities and The Earth Group will 

continue to host regional conferences throughout the U.S. to address The Impact of Design 
Practices on Climate Variability - How Can Design Education Help Mitigate Climate Change?   
Casey Coates Danson, President, Global Possibilities, Environmental Designer 

 
5. Global Possibilities will plan conferences focused on rallying real estate developers and 

planners to the solutions we are discussing through meetings of their National Organizations 
such as National Association of Corporate Real Estate Executives (NACORE), Institute of 
Real Estate Management (IREM), Commercial Investment Real Estate Institute (CIREI), 
National Association of Industrial and Office Parks (NAIOP) and others.  Through their 
national organizations we will be able to reach a greater number of people responsible for the 
built environment.   Casey Coates Danson, President, Global Possibilities, Environmental 
Designer 

 
6.  Create an ABC's of global concerns, global warming and architecture, planning, and 

engineering.  The point is “keep it simple stupid”.  With the DOE website, I've never been on it 
when I didn't learn something that I could use as an example.  You could learn what you 
should do.  What is the best dry wall to order; these are the real issues.   

 
 To quote Amory Lovins, “The problem is that all most people care about is a hot shower and 

a cold beer”.  What we do in our schools, and what we do as a profession is not anything that 
99 percent of the population understands or can do. 

 
 Take a very powerful leadership role in establishing vision.  How do we want to be when we 

grow up?  How are we going to use these kinds of images, whether they're real or drawings 
that show entire regions or communities,  and use those as very powerful and compelling 
images to make our points.  Think big.  Live locally and act globally.   Daniel Williams, 
Director, College of Architecture-Miami Education & Research Center, University of Florida 

 
7. Establishing a vision is one very important and necessary objective because we all know that 

most people lack the imagination to even dream of the world a different way than it is today.  
We need strong, visually appealing pictures, models, art projects, Christo-type installations 
(environmentally sensitive, of course) of large cities such as Los Angeles replanned and 
reconfigured so that they are livable for people and create a sense of community, with 
imaginative transportation systems and unique buildings that connect people rather than 
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create barren wastelands and isolation of the poor or minorities.  This could be a  great 
project for students to “dream” a way we can live and walk gently on this earth and put that 
into physical form.  Casey Coates Danson, President, Global Possibilities, Environmental 
Designer 

 
8. The idea of a regional hotlink to documentation that gives an ethical description and byline to 

the nature of what sustainability is in its depth, or at least what architects can do with it, and 
then what other professions support architects makes sense.  If that becomes 
documentation, one page clicks on an example.  Here's a case study that's really doing those 
kind of things or pieces of it.   

 
 The idea of a review of the physical documents that are out there in the real world.    My 

students come in with images of the real world in their heads then I have to spend five years, 
if I'm lucky, breaking down half of those preconceptions.  They build on the other half 
themselves by getting enthusiastic about what we're really talking about. 

 
 Socialization issues are embedded in our policy and in our economics.  Think about it, close 

your eyes and turn on the lights.  It's right here.  It's 44 inches off the floor.  Now, we all know 
where the light switch is.  When have we closed our eyes and thought about all of the other 
not-so-direct implications to the power plant?  Those are the kinds of things that we can 
provide the leadership with.  Basically, not necessarily all of us doing the same thing, 
because I don't think that you're ever going to get my 28 faculty members to even come close 
to saying anything about sustainability.  But maybe across regions, that's where the real 
power is, and we can speak about specific issues of that region.  I think that's really 
important.   Dale Brentrup, Associate Professor, College of Architecture, University of North 
Carolina at Charlotte 

 
9. An “ABCs for Architects” on the website is something that would also be very interesting to 

students who are not directed to do exactly that in the studio, but are given tremendous 
leeway to pursue their interests, and don't know what the parameters of possibilities are or  
really what's out there.  That same type of information could also be very appealing to 
students.  Lynn Osgood, School of Landscape Architecture, University of Virginia 

 
10. If 95 percent of what is built in this country is not designed by architects and  if people don't 

fully understand what the design professions can offer, whether it be energy efficiency or 
sustainability, perhaps our goal should be to educate children about ecological responsibility, 
the fun of design and architecture and what it means to experience a place – especially with 
building buildings.  Kids love nothing more than a puzzle or a challenge to figure out. There 
must be some computer software out there or way to generate curriculum by the local AIA 
chapter in coordination with local graduate schools to (as is done in Charlottesville) where 
students go to one of the local schools and they do small  modules with the kids. 

 
 They say, now we're going to design a city, or a garden, or, now we're going to build a 

building.  But, what does it do to the local river?  This resonates with me right now because I 
will be doing an internship at the Arlington County Planning Office as a part of my Masters for 
Planning.  I go to public meetings and some of them are proposed developments, or they 
might be office buildings or mixed use.  Some are about specific designer interventions that 
the community has expressed an interest in the past and now they hired a consultant to do 
drawings.  Most of the people at these meetings are well-meaning and have a lot of ideas, 
they want to express an opinion, but have no idea what it means to design and create the 
built environment nor do they have a vocabulary to share with the designers.  Some of these 
are elected officials who must vote and sometimes become very agitated because they are 
confused and anxious and don't want to be left holding the bag on a bad design.  
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 Starting early, so that in 20 years people can be articulate when forming their own 

communities in a design sense and understand that vocabulary, and that buildings don't just 
grow out of the ground looking like a Pizza Hut.  Educating and making that a part of the 
design curriculum so that people have a sense of quality as they grow and can evaluate 
critically.  There's no reason that can't be a part of reading, writing, and arithmetic as well.  
Martha Droge, Graduate Student, School of Landscape Architecture, University of Virginia 

 
11. One of the strategies that we use at North Carolina State in reaching out to other parts of the 

campus is to offer an elective course called Experience In Architecture.  It is taught by a long-
time faculty member in a large format to a 250-student class with 10 teaching assistants.  We 
find that many of those people do end up applying to get into architecture.  First of all, we use 
it like an advertisement to come to our school.  Secondly, we consider all those students are 
engineers, because we are in a technical university and they will be our clients down the 
road. 

 
 I  recommend that people from other universities really consider this, teaching large classes 

like a Music Appreciation class.  One other suggestion I have is that our next meeting be held 
jointly with Deans of Engineering.  Fatih A. Rifki Ph.D., Associate Professor and Head, 
Department of Architecture, School of Design, North Carolina State University 

 
12. There's a whole series of Books for Dummies.   I think we should do one and I don’t mean it 

insultingly, called The ABC’s of Architecture For Dummies.  The publishers are looking for 
this kind of stuff.  Or you could call it Architecture For Architects.  And have the Olgyay and 
Olgyay Book published again which is called Design With Climate.   Daniel Williams, Director, 
College of Architecture-Miami Education and Research Center, University of Florida
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SUGGESTED RESOURCES: TEACHING SUSTAINABLE DESIGN  
 
 
Academic Programs/Curriculum 
 
Architecture & Urban Design, University California Los Angeles  
School of the Arts and Architecture  
Contacts:  Murray Milne, Professor Emeritus; Richard Schoen, Professor Emeritus 
www.aud.ucla.edu 
 
Center for Construction and Environment, University  of Florida  
CSR Rinker Professor/Center Director 
Contact:  Charles J. Kibert, Ph.D., P.E., University of Florida 
www.bcn.ufl.edu/sustainable 
 
Center for Regenerative Studies, California State P olytechnic University  
A shared vision of designers, scientists, and educators dedicated to restoring and 
preserving the planet.  The Center for Regenerative Studies is a university-based setting for 
education, demonstration and research in regenerative technologies – the collective means of 
using solar energy, reusing water, maintaining the fertility of soils, growing a variety of foods 
without pesticides or chemical fertilizers, recycling wastes, and providing shelter compatible with 
existing environments. 
www.csupomona.edu/~crs/ 
 
Center for Energy Research/Education/Service, Ball State University  
The Clustered Academic Minors in Sustainable Practices is an interdepartmental program built 
around discipline-specific electives and anchoring courses followed by a shared educational 
experience using a closing course entitled “Creating a Sustainable Future.” 
Contact:   Robert J. Koester, Director CERES 
rkoester@bsu.edu 
www.bsu.edu/provost/ceres 
 
Design Education in the Age of Sustainability  
World Wide Web site for Global Possibilities’ Educational Initiative for Sustainable Design 
Education 
Casey Coates Danson, President, Global Possibilities  
310-656-1970   fx:  310-656-1959 
casey@globalpossibilities.org 
www.spiderweb.org/globalpossibilities/solarfuture/ 
 
Educating Architects for a Sustainable Environment  
The EASE Project website features dozens of recommendations and implementation strategies, 
as well as model curricula for sustainably oriented approaches to architectural education, as well 
as numerous links to related issues.   
Contact:   Marvin Rosenman, Ball State University 
www.ease.bsu.edu 
 
The Michael Kalil Center for Smart deSign 
Department of Architecture, Parsons School of Design 
The New School University,  New York, NY 10011 
Contact:   Jean Gardner 
212-662-8516 
gardnerj@newschool.edu 
www.spiderweb.org 
 
“Sustainability Is An Architecture“ 
This essay has been used as part of introductory course materials distributed in a fourth year 
design sustainability studio which has been taught for several years and the presentation is 
framed by the NAAB accreditation criteria. 
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Contact:   Robert J. Koester, Director CERES, Ball State University 
rkoester@bsu.edu 
www.saed.kent.edu/~archeds/rkoester.html 
 
Vital Signs, U C - Berkeley  
This Curriculum Materials Project addresses a secret life of buildings, one related to physical 
performance.  Think of a building that has been a source of architectural inspiration for you.  How 
much do you know about the physical environment it creates?  Its amenities as viewed from an 
occupant’s perspective?  The energy it consumes? 
www.archfp.ced.berkeley.edu/vitalsigns 
 
 
Climate Variability 
 
Cities for Climate Protection 
We are a campaign of the International Council for Local Environmental Initiatives (ICLEI), which 
encourages cities to reduce local emissions of carbon dioxide, other greenhouse gases which 
contribute to global warming (climate change), and related air pollutants.  Over 295 municipalities 
have joined the campaign and their number is growing.  This website gives you a tour of the 
climate issues as it affects urban areas, and illustrates actions you can take as a citizen or local 
elected official.  ICLEI is an association of local governments dedicated to the prevention and 
solution of local, regional, and global environmental problems through local action. 
www.iclei.org/co2.html 
 
Global Change Research Information Office (GCRIO)  
In 1990, Congress passed and the President signed the GCRIO into legislation for the purpose of 
establishing a U.S. Global Change Research Program aimed at understanding and responding to 
global change, including the cumulative effects of human activities and natural processes on the 
environment, to promote discussion towards international protocols in global change research, 
and to provide access to data and information on global change research, adaptation/mitigation 
strategies and technologies, and global change-related educational resources on behalf on the 
various US Federal Agencies and Organizations that are involved. 
www.gcrio.org 
 
 
Global Hydrology and Climate Center (GHCC)  
A joint venture between government and academia to study the global water cycle and its effect 
on climate.  The focus to date has been to discuss the current regional problems and issues 
related to climate, assess how climate variability (seasonal to interannual) and future climate 
change might exacerbate these issues, identify coping strategies that the regions might consider 
to address potential impacts, and identify research areas that need further investigation in any 
post-2000 assessment. 
www.ghcc.msfc.nasa.gov 
 
Global Warming and Human Health  
Global warming may have grave consequences for the future control of disease.  The 
current warming trend is likely to increase the exposure of millions of people to new  
diseases and health risks.  Droughts, floods, storms and fires directly cause death and injury.  
Floods also create breeding grounds for insects carrying diseases and can contribute to the 
contamination of drinking water.  Heat waves and winter storms can cause cardiac and 
respiratory deaths.  Current models project that by 2050, many major cities around the world 
could be experiencing up to several thousand extra heat-related deaths annually, independent of 
any increases due to population growth.  Children, the elderly and the poor will be most 
vulnerable to the human 
health effects from global warming. 
www.essential.org/orgs/Ozone_Action/gwhh.html 
 
Intergovernmental Panel on Climate Change/U.S. Coor dination Office  
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Vulnerability to Climate Change – The Intergovernmental Panel on Climate Change (IPCC) was 
established by the United Nations Environment Programme (UNEP) and the World 
Meteorological Organization (WMO) in 1988 to asses scientific information about climate change 
relevant for international and national policy formulation. 
Contact:   Neil Leary, Head 
202-314-2225  fx:  202-488-8678  
www.usgcrp.gov/ipcc   
 
Regional Climate Centers 
The National Climatic Data Center's Regional Climate Centers Program was developed to meet 
local and regional needs for climate data, research-based information, and expertise.  A 
nationwide network of six regional centers provides convenient and timely access to accurate and 
reliable climate information.  The expertise and data resources of the Regional Climate Centers 
are available to assist in interpreting present conditions, quantifying climate variability, and 
assessing the likelihood of extreme weather events that often produce major social, economic 
and environmental impacts in a region. 
 
1. Southern Regional Climate Center 
Texas, Louisiana, Mississippi, Arkansas, Tennessee,  Oklahoma 
www.srcc.lsu.edu/ 
 
2.  Northeast Regional Climate Center 
Serves the 12-state region that includes: Connecticut, Delaware, Massachusetts, Maryland, 
Maine, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, and West 
Virginia. 
met-www.cit.cornell.edu/nrcc_home.html 
3.  Midwestern Climate Center 
Kentucky, Ohio,  Indiana,  Illinois, Michigan,  Wisconsin,  Minnesota, Iowa,  Missouri 
mcc.sws.uiuc.edu/ 
 
4.  Southeast Regional Climate Center 
Alabama, Georgia, Florida, South Carolina, North Carolina, Virginia 
water.dnr.state.sc.us/climate/sercc/ 
 
5.  High Plains Climate Center 
Kansas, Colorado, Nebraska, South Dakota, North Dakota, Wyoming 
hpccsun.unl.edu/ 
 
6.  Western Regional Climate Center:   Alaska, Hawaii, California, Oregon, Washington, Idaho, 
Montana, New  Mexico, Arizona, Utah, Wyoming, Nevada 
www.wrcc.sage.dri.edu/ 
 
State by State Impacts of Global Warming 
www.epa.gov/globalwarming/impacts/stateimp/index.html 
 
U.S. National Assessment 
Coordination office of the U.S. Global Change Research Program monitors the potential 
consequences of climate variability and change. 
Contact:  Michael MacCracken, Executive Director 
400 Virginia Avenue, SW, Suite 750, Washington, DC 20024 
202-488-8630 fx:  202-488-8681  
mmaccrac@usgcrp.gov  
www.nacc.usgcrp.gov 
 
Washington, DC: Global Warming: Our Nation's Capita l at Risk (report) 
By Dr. Janine Bloomfield and Sherry Showell - May 1997 
www.edf.org/pubs/reports/dcwarm.html 
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News and Reports  
 
e design online  and the Florida Sustainable Communities Center  
Contact:  Larry Peterson, Florida A & M 
edesign.state.fl.us/fdi/newlook/index.html 
 
e-EFFICIENCY NEWS 
The latest inside news on energy-efficiency research, policy, and events, an electronic newsletter 
published by the Alliance to Save Energy, a Washington, DC-based nonprofit.  e-FFICIENCY 
NEWS will alert you to newly published reports, invaluable web sites, and eye-opening facts 
about energy efficiency and beltway happenings. 
www.ase.org/e-FFICIENCY/ 
 
Global Change Electronic Edition :  
Select Newspaper Citations Related to Global Change 
www.globalchange.org 
GreenClips   
GreenClips  is a summary of news on sustainable building design and related government and 
business issues published every two weeks by email. 
Architectural researcher and environmental consultant, Chris Hammer of 
Sustainable Design Resources, publishes GreenClips  in San Francisco.  Ms. 
Hammer helps planners, developers, building owners, designers, builders, and 
facility managers practice sustainable planning, development, building design, 
construction, and operation.  
www.greendesign.net/greenclips/index.html 
 
Green Design Network 
A searchable database of green building resources, newsletters and publications on green 
building from sources including Rocky Mountain Institute and Lawrence Berkeley Laboratory, 
regional resource guides for California, and more.    
www.greendesign.net 
 
Land Use: Instability in Earth and Human Systems  
Understanding Land-Use Change: Cutting Edge Research and Application  
One of the most pervasive aspects of human induced change involves the widespread 
transformation of land through efforts to provide food, shelter, and products for our use.  Land-
use change is perhaps the most profound result of human actions because it affects so many of 
the planet's physical and biological systems.   
Organizer:  Richard Haeuber, Ecological Society of America 
American Association for the Advancement of Science 
www.aaas.org/meetings/2000/program.htm 
 
Our Changing Planet: FY2000 Edition (abstract)  
A vision and prespective for the decade ahead, setting the stage for the 21st Century.  Over the 
next several years, the U.S. Global Change Research Program (USGCRP) in addition to 
continuing to improve our understanding of the Earth’s environment and how it is changing, the 
program will advance understanding of the implications of such change for society and national 
needs. 
www.gcrio.org/ocp00/toc.html 
 
“A Powerful Opportunity: Making Renewable Electrici ty the Standard” Union of Concerned 
Scientists (UCS) has just released this new energy report, that finds that the US could increase 
the amount of electricity from renewable energy sources to about 10 times current levels over the 
next 20 years, and still see a 13 percent decrease in electricity prices.  This and other energy 
reports are available at www.ucsusa.org/energy/ 
 
“The Sad State of Architecture in America” 
Walter Grondzik, Florida A & M University 
www.state.fl.us/fdi/edesign/news/9711/pwf.htm 
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Smart Growth: $mart Growth Press  
$mart Growth Network in partnership with the Sustainable Communities Network (SCN) 
www.smartgrowth.org 
 
Organizations  
 
Center for Maximum Potential Building Systems  
Mission  – a non-profit education, demonstration, and research organization with over 70 years 
combined experience in the application of appropriate technologies and sustainable design 
practices to meet the needs of a broad range of users, from individual home builders to regional 
planning and natural resource agencies. 
Contact:  Pliny Fisk, III, Co-Director 
www.cmpbs.org 
 
Development Center for Appropriate Technology (DCAT ) 
Mission  – for the purpose of supporting the development and use of sustainable approaches to 
meeting human needs through the appropriate use of technology.  To be appropriate, technology 
must be connected to the place, resources, economics, culture, and impacts of its use.  We carry 
out our work in that larger context through a variety of interrelated projects based on principles of 
education, leadership, leverage, and synergy. 
Contact:  David Eisenberg and Joelee Joyce, Co-Directors 
P.O. Box 27513, Tucson, AZ, 85726-7513 
520-624-6628 
www.azstarnet.com/~dcat/ 
 
Environmental Defense Fund (EDF) 
Mission  – EDF is dedicated to protecting the environmental rights of all people, including future 
generations.  Among these rights are clean air, clean water, healthy, nourishing food, and a 
flourishing ecosystem. 
Contact:  Fred Krupp, Executive Director 
257 Park Avenue South, New York, NY 10010 
1-800-684-3322 
www.edf.org 
 
Global Possibilities (GP) 
Mission  – GP is an environmental non-profit organization dedicated to promoting the use of 
solar and renewable energy in the United States to reduce our dependency on fossil fuels and 
mitigate climate change through consumer education and sustainable design curriculum 
development. 
Contact:  Casey Coates Danson, President and Carolyn Ward, Managing Director 
1250 6th Street, Suite 402, Santa Monica, CA 90401 
310-656-1970  fx: 310-656-1959 
casey@globalpossibilities.org carolyn@globalpossibilities.org 
www.globalpossibilities.org 
 
Greening America      
Mission  – a nonprofit educational foundation that helps educate the public about intelligent 
choices consumers can make to save energy, money, and resources in their homes, offices and 
communities. 
Contact:  Carl D. Costello, President 
202-383-2539  fx: 202-463-6456  
EcoUSA@aol.com 
Natural Resources Defense Council (NRDC) 
Mission  – to use law, science, and the support of more than 400,000 members nationwide to 
protect the planet’s wildlife and wild places and to ensure a safe and healthy environment for all 
living things. 
Contact:  Ralph Cavanaugh  
71 Stevenson Street, Suite 1825, San Francisco, CA 94105 
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415-777-0220   fx: 415-495-5996 
www.nrdc.org 
 
The Natural Step (TNS)  
Mission  – to train business, government, educational and community leaders in natural systems 
thinking and planning so that our collective daily actions support the emergence of a sustainable 
economy in America and throughout the world.  
Contact:  Catherine Gray, Executive Director 
4000 Bridgeway, Suite 102, Sausalito, CA 94965 
415-561-3344 
www.naturalstep.org/ 
 
Northwest Environment Watch (NEW)  
Mission  – an independent, not-for-profit research and publishing organization fostering a 
sustainable economy and way of life in the Pacific Northwest, defined as the watersheds of rivers 
flowing into the Pacific through the largest rainforest outside the tropics. 
1402 Third Avenue, Suite 1127, Seattle, WA  98101-9743 
206-447-1880   fx: 206-447-2270   (outside Washington) 1-888-643-9820 
www.northwestwatch.org 
 
Physicians for Social Responsibility's Environment & Health Program  Purpose  – building a 
national Environment & Health Network of physicians, public health professionals and supporters 
working to promote a safe and healthy environment and ensure a sustainable future for all. 
www.psrus.org 
 
Rocky Mountain Institute (RMI) 
Mission  – to foster the efficient and sustainable use of resources as a path to global security.  RMI 
focuses on energy, transportation, green development, water and agriculture, economic renewal, 
corporate sustainability, security, and communications. 
Contact:  Amory and L. Hunter Lovins  
1739 Snowmass Creek Road, Snowmass, CO 81654 
970-927-3851 
www.rmi.org 
 
Second Nature  
Mission  – providing education professionals resources to make the integration of environment 
sustainability thinking “second  nature” to higher education.  
www.2nature.org 
 
Society of Building Science Educators (SBSE) 
Purpose  – an association of university educators and practitioners in architecture and related 
disciplines who support excellence in the teaching of environmental science and building 
technologies.  SBSE recognizes that the fields that comprise environmental technology are 
evolving rapidly and such changes fuel a need for constant renewal among teachers of 
environmental technology. 
Contact:  Walter Grondzik, President, School of Architecture, Florida A&M University 
Department of Architecture, University of Oregon (1999-2000 academic year) 
gzik@polaris.net 
www.polaris.net/~sbse/web/ 
 
Solar Design Associates (SDA) 
Description  – SDA is an interdisciplinary group of dedicated professionals working to create a 
sustainably built environment.  SDA offers services in environmentally responsive building design, 
the engineering and integration of renewable energy systems and product and technology 
development to private, commercial, utility, and research clients worldwide. 
Contact:  Steve Strong, President 
252 Old Littleton Road, Harvard, MA 01451-0242 
978-456-6855 
SDA@solardesign.com  
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www.solardesign.com 
 
Union of Concerned Scientists (UCS) 
Mission  – to advance responsible public policy in areas where science and technology play a 
critical role.  UCS conducts technical studies and public education, and seeks to influence 
government policy at the local, state, federal, and international levels. 
Contact:  Michelle Robinson, Senior Advocate 
2 Brattle Square, Cambridge, MA 02238-9105 
617-547-5552  
www.ucsusa.org 
 
University Leaders for a Sustainable Future (ULSF)  
Focus  – Leadership for Global Environmental Literacy 
One of ULSF’s primary focus areas is higher education reform and interdisciplinary curriculum 
that teaches values, knowledge and skills for environmental literacy and sustainability.  ULSF 
educational services are available for administrators, faculty, staff and students. 
www.ulsf.org 
 
White House Climate Change Task Force  
Contact:  Janet Anderson, Associate Director 
734 Jackson Place, SW, Washington, DC 20503 
202-395-2334 fx:  202-395-2311 
janet_anderson@whcctf.eop.gov 
www.whitehouse.gov 
 
World Resources Institute   
Mission  – is to move human society to live in ways that protect Earth’s environment and its 
capacity to provide for the needs and aspirations of current and future generations.  Because 
people are inspired by ideas, empowered by knowledge, and moved to change by greater 
understanding, WRI provides - and helps other institutions provide - objective information and 
practical proposals for policy and institutional change that will foster environmentally sound, 
socially equitable development. 
Contact:  Nancy Kete, Director, Program in Climate, Energy and Pollution 
10  G  Street NE, Suite 800, Washington DC 20002 
202-729-7600 
www.wri.org 
 
Worldwatch Institute 
Mission  – to analyze and focus attention on global problems.  Worldwatch is a research 
organization that draws from a network created through 20 years of global information-gathering.  
Worldwatch creates many publications including the annual State of the World. 
Contact:  Christopher Flavin, Senior Vice President 
1776 Massachusetts Avenue, NW, Washington, DC  20036-1904 
202-296-7365 
www.worldwatch.org 
 
 
Energy Design Tools  
 
Energy-10  
Sustainable Buildings Industries Council 
1331 H Street, NW, Suite 1000  
Washington, DC 20005 USA 
202-628-7400  fx: 202-393-5043    
www.sbic.org 
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SUGGESTED READING 
 
 
Books  
 
Achieving Our Country  Richard Rorty (Cambridge, MA: Harvard University Press, 1998)  
Drawing on figures such as Walt Whitman, John Dewey, Abraham Lincoln, Irving Howe, Herbert 
Croly, and Harold Bloom, Rorty conjures an inspiring vision of a left that reconciles economic and 
cultural progressivism and becomes once again a participatory, progressive, and relevant force in 
American politics. 
 
Anasazi Architecture and American Design  contributor Paul Lusk, “Anasazi - Pueblo Site Design: 
Application to Contemporary Urban Development"  (Albuquerque, NM: Morrow, Baker 11, and 
V.B., Price, editors. UNM Press, 1997)  The learning process must be based on long term well-
being of all life and multiple variations fitting different contexts. 
 
Audubon House: Building the Environmentally Responsible, Energy-Efficient Office Collaboration 
of National Audubon Society and the Croxton Collaborative, Architects (New York, NY: John 
Wiley & Sons, Inc., 1994) 
 
Beyond the Limits: Confronting Global Collapse, Envisioning a Sustainable Future Donella H. 
Meadows (White River Junction, VT: Chelsea Green, 1992) 
 
The Built Environment: A Creative Inquiry Into Design & Planning  Edited by Tom J. Bartuska and 
Gerald L. Young (Menlo Park, CA: Crisp Publications, Inc., 1994) 
 
The Climatic Dwelling  An introduction to climate-responsive residential architecture 
Eoin O. Cofaigh, John A. Olley, J. Owen Lewis, Energy Research Group, University College 
Dublin (London, England: James & James Ltd., 1996) 
 
Design With Climate  V. Olgyay (Princeton, NJ: Princeton University Press, 1963) 
 
Dimensions of Sustainability   Andrew Scott (E & F N Spon, Routledge Inc., 1998) 
Sets out to broaden the base of our understanding of the issue in architecture. 
 
Earth in Mind: On Education, Environment, and the Human Prospect  David Orr (Covelo, CA: 
Island Press, 1994)  Orr (environmental studies, Oberlin College) describes the problems of 
education from an ecological perspective and presents principles for re-creating education.  He 
argues that much of what is wrong with the world is the result of inadequate education that 
alienates us from life in the name of human domination. 
 
Ecological Identity: Becoming a Reflective Environmentalist Mitchell Thomashow (Cambridge, 
MA: MIT Press, 1996) 
 
Ecology of Commerce  Paul Hawken  (New York: Harper Collins Publishers, 1993) 
Explains how business is the only mechanism powerful enough to reverse global environmental 
and social degradation.  Fundamentally, commerce must be re-oriented from a process of 
continuing growth without limits to an ecologically centered approach. 
 
Educating for an Ecologically Sustainable Culture: Rethinking Moral Education, Creativity, 
Intelligence, and Other Modern Orthodoxies (Suny Series I)  
(Ithaca, NY: State University of New York Press, 1995) 
 
Energy and Form: An Ecological Approach to Urban Growth   Ralph L. Knowles (Cambridge, MA: 
MIT Press, 1974)   
 
Erik Asmussen, Architect   Gary J. Coates  (Stockholm: Byggforlaget, 1997)  
Describes the architecture of a recently deceased Danish-born architect, with a focus on his 
designs for the cooperative community in which he lived and worked near Jarna, Sweden. 
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Factor Four: Doubling Wealth, Halving Resource Use  Ernst Urlich von Weizsäcker and Amory 
and L. Hunter Lovins  (London: EarthScan, 1997)  Sums up the philosophy of Rocky Mountain 
Institute: live better, pollute and deplete less, make money, harness markets and enlist business, 
multiply use of scarce capital, increase security, and be equitable and create more employment.  
 
Gentle Architecture   Malcolm Wells (New York: McGraw-Hill, Inc., 1981)  Specific performance 
criteria that can be used in studios and classes as the basis for envisioning, predicting and then 
evaluating outcomes, are represented. "All site improvements, at any scale, should seek to: 
create pure water, store rain water, produce its own food, create rich soil, use solar energy, store 
solar energy, create silence, consume its own waste, maintain itself, match natures pace, provide 
wildlife habitat, moderate climate and weather, and be beautiful." 
 
Heating Cooling Lighting: Design Methods for Architects  Norbert M. Lechner (New York: John 
Wiley & Sons, 1991)  The book was written to help architecture students design energy conscious 
buildings with a major emphasis on solar design.  They learn how to harvest the winter sun, reject 
the summer sun, and collect daylight all year.  To accomplish these goals, the students need a 
good understanding of solar geometry. 
 
Home Economics  Wendell Berry  (San Francisco: North Point Press, 1987)  A collection of 
essays. 
 
How Buildings Learn  Stewart Brand (New York, NY: Viking Books, 1994)  Buildings that can 
evolve over time due to sensitive initial design values are far more reusable and sustainable. 
 
Idea of Building: Thought and Action in the Design and Production of Buildings  Steven Groak 
(Florence, KY: Routledge, 1993)   Educators focus on the object, a sustainable environment, 
rather than the process.  Groak looks at the word as both noun and verb. The current focus is too 
much on the passive, subject aspect of sustainability. The author thinks we should teach process. 
 
Land Mosaics: The Ecology of Landscapes and Regions  Richard T. T. Forman 
(Cambridge, England: Cambridge University Press, 1995)  Animals, water, wind, and people flow 
at different rates according to spatial patterns common to almost all landscapes and regions.  
This up-to-date synthesis explores the ecology of heterogeneous land areas, where natural 
processes and human activities interact in an ever-changing mosaic. 
 
The Limits to Growth: A Report for the Club of Rome’s Project on the Predicament of Mankind  
Donella H. Meadows (New York, NY: University Books, 1972) 
 
Los Angeles: The Architecture of Four Ecologies  Reyner Banham (New York: Harper & Row, 
1971) 
 
Megastructure: Urban Futures of the Recent Past  Reyner Banham (New York, NY: Harpers & 
Row, 1976) 
 
Natural Capitalism: The Proper Use of People and Resources  Paul Hawken and Amory and 
Hunter Lovins  (Boston, MA: Little, Brown, 1998)  Explores conventional economics which came 
into being when people and capital were scarce, and natural resources were regarded as 
essentially free and infinite, as compared to now when industrialized societies are reaching a 
point where increased prosperity is not limited by man-made capital but by “natural capital.”  
 
Nature & The Idea of a Man-Made World  Norman Crowe (Cambridge, MA: MIT Press, 1997) 
 
The Not So Big House: A Blueprint for the Way We Really Live  Sarah Susanka (Newtown, CT: 
Distributed by Publisher’s Group West, c. 1998)  
 
Our Ecological Footprint: Reducing Human Impact on the Earth  Mathis Wackerpagel (Gabriola 
Island, BC: New Society Publishers, 1996) 
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People, Land and Community: Collected E. F. Schumacher Society Lectures    Hildegarde 
Hannum, editor   (New Haven, CT: Yale University Press, 1997)   An outstanding collection of 
talks devoted to the late economist E. F. Schumacher’s “small is beautiful” ethic.  The Society 
sponsored lectures by noted scholars and thinkers on problems of land use, agriculture, urban 
planning, and other eminently practical fields.  The 21 lectures gathered here, address 
Schumacher’s call for small-scale economies and policies, a call that the Kentucky farmer-poet 
Wendell Berry, for one, has made his own.  Berry’s talk on the need for local production and local 
consumption, provides the title for the collection. 
 
Power Surge: Guide for the Coming Energy Revolution  Christopher Flavin and Nicholas Lenssen  
(New York: W. W. Norton, 1994)  Explores the occurring shift in the world energy economy from 
imported oil and environmentally damaging coal to a new generation of energy efficiency and 
mass generation of renewable electricity. 
 
Reconstructing Architecture: Critical Discourses and Social Practices  Thomas Dutton and Lian 
Hurst Mann, editors  (Minneapolis, MN: University of Minnesota Press, 1996)  
Resettling  America: Energy, Ecology and Community   Gary J. Coates   (Andover, MA: Brick 
House Publishing Company, 1981)  Describes how (and why) we might create a humanly and 
ecologically sustainable society based on the principles of cooperative community.  With foreword 
by Amory Lovins. 
 
Seven Wonders: Everyday Things for a Healthier Planet  John C. Ryan, Northwest Environment 
Watch (San Francisco, CA: Sierra Club Books, 1999) 
 
The Solar Electric House  Steven Strong  (White River Junction, VT: Chelsea Green Publishing, 
1993)  Provides an introduction to the history and development of PV and uses a series of case 
studies to detail how PV can power homes both on and off the utility grid. 
 
Stuff: The Secret Lives of Everyday Things  John C. Ryan and Alan Thein Durning (Seattle, WA: 
Northwest Environment Watch, 1997) 
 
Sun Rhythm Form  Ralph L. Knowles  (Cambridge, MA: MIT Press, 1981)  
 
Thermal Delight in Architecture  Lisa Heschong (Cambridge, MA: MIT Press, c. 1979)  
Makes a compelling case that thermal senses are under-addressed in contemporary architecture; 
that design should engage all the senses.  Buildings that are truly responsive to environmental 
forces (sun, wind, light, water...) and human preferences and aversions, will and always have 
generated unique form.  Heschong believes we can look forward to a plethora of beautiful "new" 
forms through ecological design. 
 
To Heal the Earth: Selected Writings of Ian L. McHarg edited by Ian L. McHarg and Frederick R. 
Steiner  (Covelo, CA: Island Press, 1998)  McHarg has joined with Frederick Steiner, a noted 
scholar of landscape architecture and planning, to bring forth a valuable cache of his writings 
produced between the 1950’s and the 1990’s.  The editors have each provided original material 
that links the writings together and places them within the historical context of planning design 
work and within the larger field of ecological planning as practiced today. 
 
The Well Tempered Environment   Reyner Banham (Chicago, IL: University of Chicago Press, 
1984) 
 
What Are People For?  Wendell Berry (San Francisco: North Point Press, 1990) 
A collections of essays. 
 
 
Additional Art icles and Papers  
 
"A Declaration of Sustainability" Paul Hawken (Utne Reader, Sep/Oct 1993)  A plan for recycling 
(return or resynthesize elements) for all manufactured products including packaging and 
transportation. 
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"Architectural Research: A House to Heal the Earth" Paul Lusk  An illustrated paper presented to 
ASES Conference, Albuquerque, New Mexico, June 15, 1998.  Hard copy is available.  Pursuit of 
performance rather than form can create entirely new, unexpectedly beautiful forms and an 
enhanced environment rather than just trying to minimize the negative impact. 
 
“Conservation is Good Work”  Wendell Berry  (New York: The Amicus Journal, a publication of 
the National Resources Defense Council, Volume 14, No. 1, Winter 1992) 
 
“Energy for Planet Earth”  from Scientific American  (Freeman Press, 1991) 
Selected readings. 
 
 “Global Warming: Our  Nation’s Capital at Risk”  Dr. Janine Bloomfield and Sherry Showell.  The 
Environmental Defense Fund, May, 1997, p. 4, 5. (Viewed April 14, 1999)  See 
www.edf.org/pubs/reports/dcwarm.html 
 
Greening the Building and the Bottom Line  William D. Browning and Joseph J. Romm 
(Snowmass, CO: Rocky Mountain Institute, 1994)  Eight documented case studies that show how 
energy efficient design may be one of the least expensive ways for a business to improve the 
productivity of its workers and the quality of its product. 
 
Measure  James Marstin Fitche in Architectural Forum   (November, 1948) 
 
John Root's article published in Inland Architect  (Illinois: June 1890)   As presented to the Art 
Institute of Chicago. 
 
Small Is Profitable: The Hidden Economic Benefits of Making Electrical Restructuring the Right 
Size  Amory Lovins and André Lehmann (Snowmass, CO: Rocky Mountain Institute, 1998)  A 
comprehensive guide on distributed resources which is an alternative approach to delivering 
electricity with smaller decentralized power sources, such as photovoltaic panels, wind turbines, 
and fuel cells. 
 
Solar Electric Buildings: An Overview of Today’s Applications    National Technical Information 
Service: 703-487-4650 
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Florida A & M University 
Environmental Sciences Institute 
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Duke University 
Mechanical Engineering 
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Catholic University of America 
School of Architecture and Planning 
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Bonnie K. Johnson, Graduate Student 
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Department of Architecture 
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Catholic University of America 
School of Engineering 
Kellyw@cua.edu 
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Florida Atlantic University 
School of Architecture 
pmagyar@fau.edu 
 
Lynn Osgood, Graduate Student 
University of Virginia 
School of Architecture 
Department of Landscape Architecture 
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Energy Efficiency and Renewable Energy 
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Department of Architecture: School of Design 
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Auburn University 
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