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Building Dams And Bridges 

Every now and thcn, I wish l lived 
in a different cm—at a time when 
life seemed simpler, when a prob-

lem could be solved in a relatively short 
period, when people used common 
sense and ingenuity to get thIngS done. A 
tirne when government in particular 
seemed to work efficiently and cost-
effectively. 

t had that feeling a few weeks ago 
whcn I escaped briefly from the unbear-
able desert heat of Las Vegas and the 
ACS national meeting to take a boat rx• 
cursion on Lake Mead to Hoover Dnm. 
There, an ebullient Interior Department 
guine legated my tour group with tales 
of the herculean task of building this 
engineering marvel. 

One can argue today about wheth-
er taming the Colorado River was a 
good idea. But in this century's early 
ycars, when the project was conceived, 
no one doubted that it was desirable to 
halt the Colorado River's perennial de-
structive spring flooding, provide a 
more stable water sourcr for irrigation, 
improve navigacion, and generate hy-
droelectric power. 

Entirr books have been written 
about this darn, but a few facts give a 
flavor of thr undertaking_ After years of 
devastating floods, seven states got to-
gether in 1922 to decide how to divide 
the Colorado's water. They did so in 
only three years, and in 1928 Congress 
passcd and President Coolidge signed 
thc Boulder Canyon Project Act. The 
U.S. would divert the mighty Colorado, 
build a dam, create America's largest 
man-made reservoir, and do all of this 
in record time in an uninhabited desert. 

At the time—and perhaps even to-
day—it was an unprecedented engineer. 
ing feat. A city was built in the middle of 
nowhere. Nine million tons of rock was 
excavated, 1 million clibic yards of river 
bottom was removed, and 3.25 million 
cubic yards of concrete (greater than the 
volume of Egypes Great Pyramid) wa.s 
poured. New technologies were devel-
oped nearly daily, int:hiding an ingcnknei 
way to cure concrete in :t fraction of thc 
normal timr. 

'clic immensity of the projeCI bog-
gles the mind, even in our high-tech 
World. Hoover Dam has a bottom width 

of 660 feet and towers 726 fcrt high. A 
two-lane highway nuts across its top, 
Thc largcst constrtialon equipment in 
the world had to br invented, designed, 
fabricated, and installed on site, The 
arch gravity dam—at that time the high-
est in the world—was completed in 
five years, two years ahead of schedule 
and 515 million under its $165 Million 
budget, which ha5 been repaid to the 
federal Treasury with interest from the 
sale of its power. Today, thc dam is 4-
nanciaily self-sustaining and cranks out 
enough kilowatt hours of electricity an-

nually for 1.3 million people—some 62 
yrars after it went into operation. 

Gazing at this behemoth of modern 
tethnology, a testament to human inge. 
nuity and determination, I felt especial-
ly proud. I believe the same spirit of 
Cooperation and ingenuity that wcnt 
into building Hoover Darn can be—and 
actually is routinely—harnessed today 
for thc common good. 

Which brings me to this week's is- 
sue of Cbetnical & Engineering News. I 
urge you to read the candid and captivat-
ing interview with John C. Topping Jr., 
president of the ainlatt Institute, a lend-
ing international nongovernmental org.l. 
ni2mtion feclised larg* on pollcy and 
scientific aspects of climatc change. Top-
ping is a 'bridge builder," bringing to-
gether scientists and policymakers as 
well as developed and developing coun-
tries to gain common ground on the sub-
ject of climate change. 

Topping makes me glad I am living 
now, His is a voice of reason. common 
sense, and sagacity in a debate too strident 
and riddled with hyperbole. He does not 
look for villains, nor does he think solo-
tions are easy. But he believes that solu-
tions are possible, and that government 
"has to be creative in helping to catalyze 
profitable investments and seeing that its 
actions don't inhibit them." People in 
the U.S. government who work on cli-
matt.Khange issues should pay attention 
to Tupping. Hc's the kind of person who 
could build a darn in record time. 
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obn C. roppingJr. is the president of 
the Climate Institute, a leading in-
ternational nongovernmental or-

ganization focused largely on polity 
and scientific aspects of climate change, 
The Washington, D.C.-based institute. 
which has an annual budget of just un-
der $1 million, is supported about &pat-
o) by the US. government, foreign gov-
ernments, and international institutions 
and foundations. 

Topping, 54, founded the institute in 
1986 "tn create a real sense that we're 
all in the same boat—a global climate 
system tbat is interconnected." Rapid 
climate cl3ange is likely to be disruptive 
to everybody, whether they live in the 
U.S., japan, or BraziA he explains. 

To aid in this effort, the Climate In-
stitute has tried to build bridges—
bridges between scientists and policy-
maker-s and bridges between developed 
and developing countries. For example, 
to better inform policymakers about the 
science of global warming, the institute 
organized the first North American con-
ference on tbe subject in 1987. 

And to raise awareness of climate 
change in ckveloping countries, the insti-
tute conducted studies of the potential im-
plications of global uarrning for nine key 
aetetoping nations, using experts In those 
cotmtries. In these efforts, the institute was 
doing what are called "counhy studies," 
which are now petformed by tbe US gotk 
m/nenl%eSeaS a/r/OrIJC71n11 
8rl?erlbOmSe8C/SeniSS/n11S.andS0/11e 
mJeCtUlkX/i BJ)nSar/LY/00e 
11/Y/r/nl Hrl/eS/Tl/benLt Clnn/Dl 

Tbe Sri .anka slldN. cnpllell ill 
1!10,PrrYeC/eC/tbC/mmLSeC/l/re111iS 
}/11/1.S/11erell/111/1/ri.rl1.3/1/i1/6/0/Z/0. 
|/1/111/S/i|m/bC/t/rLll/i=Lld/bCl/rC/C11 
1/11/111/rC:S11/b/I/ln/6/PP|rX/LLll'S11/11/l/1/11 
11/1/1111/?1/L1/1/1/1.ft)i/ll/rl/r1/1/lS/>1/1\ 
\ C1/1/i/|,X011/:5Sir/n5/iKL?1/i/C/l/W/Pi/K 
C/11/1/r/lr:T/l/XP/r1.UMC1|S. 

T/}lli/1.r/i/l/e111/<CILS1/17!6/r1/=lrl/111iLJ 
11/=.r/11/i/111)C/l/5/5L/l/r/C/1'ChK/1.Ul1 /11:2 

different delPeloping countries using local 
c...vpvriA 

1990, the institute convened indus-
trial and environmental leaders to devel-
op rbe main elements of a framework 
convention on climate change. This was 
used as a model for the framework con-
vention adopted at the Earth Summit fn 
Rio de Janeiro in 1992. 

Now, crs time ts running out bejOre tbe 
December meeting in Kyoto, Japan, at 
which nations plan to sign a dimate pro-
tocol, argumentS over what to do about 
global warming txwe reached a crescen-  

do Recently, Topping &vs, the institute bas 
put a great dcul qf ellbrt Into prronoting 
The klua uf a grew; energy revolution—a 
Ilkljor move to renewable enew and m-
ew efficiency measurm—as a unninon 
groand among tbege ty»npeting elainK 
"Mis it'Ottld be a much faster ancl surer 
M0' to reduce carbon dioxide emiEsions 
tban traditional regulatory approaches," 
be SOPS. It is an appnxtch that tbe U.S. Sen-
ate, devekping countries, and most Indus-
trialized countries could accept, Oe 
and it is the on0 long-term way to set the 
drastic emission reductions required fir • 
climate ProleCtiOn. 

Ilefore be started the Climate Institute, 
Topping spent three years as staff direo 
tor of tbe Office of Air & Radiation at the 
Environmental Protection Agency. And 
before that, he was involved in public-
polity-related work on urban strategies, 
revitalization of cities, and minority 
business issues. He did his undergradu-
ate work in international relations at 
Dartmouth College and has a law degree 
from Yale Universiv, He uus Interviewed 
by C&EAr Senior Editor Bette Hileman 

Why are countries having 
so much trouble agreeing 
on what greenhouse emis-
sion reductions to propose 
ln Kyoto? 
The big problem we have in 
the intcrnational negotia-
tions right now is that each 
country comes :It the global 
warming problem very 
much from its own histori-
caI perspective. Australia 
and the U.S. both have hrge - 
pcr capita emissions result-
ing in part from very sizable 
industrial irivestments in fos-
sil fuel. So both countries, 
feeling they must protect 
their fossil fuel industries to 
some extent, are reluctant 
to make Urge cuts in per 
capita emissions, japan's 
per capita emissions are 
already much lower than 
those in the U.S. because p-
p= is much more energy cf 
licient. From its standpoint. 
a per capita limit Might 
bc vcry fair. And many of 
the developing countries—
China, for example, where 
pcr. capita emissions are 
one-tenth of thoso in thc 

and Itangladesh, wheru 
thcy ACC Onc-lirlielll—woukl 

22 SEPTEMBER 22. 19,r" cstu.N 
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probably happily sign on to a per capita 
emissions limit at the U.S. level today. But 
that would meansi 10-fold increase in emis-
Sims in China and a 50-fold increase in 
Bangladesh. These difkrent perspectives 
cause a huge amount of maneuvering over 
the question of whcrc the right national 
emission allocations might be. 

Suppose the developed countries—by 
some fluko -could agroe In Kyoto on, 
say, a 10% emissions reduction by 
2010. Would this create problems? 
There is a real risk that such an agreement 
would create a kind of emissions entitle-
ment setup that freezes the system. If we 
are going to stabilize concentrations in the 
atmosphere, which is thc goal of the ell-
mate convention, this will require far, tar 
more than the stabilization of emissions. It 
will require roughly a 60% reduction in 
emissions worldwide. What that probably 
translates to, given the need to work out 
some kind of equitable ahangement be-
tween countries of very disparate per cap-
ita levels, would be that countries in thc 
Omni7ation tbr Economic Cooperation & 
Development (OECD) would ultimately 
be rcquirrd to have something in the 
neighborhood of an 85% reduction from 
current levels. 

That is not about to happen through a 
traditional command-and-control regula-
tory system. The negotiations right now 
are considering something that is largely 
command-and-control, Such a mecha-
nism can be fairly effective in dealing 
with modest reductions of 10 to 20%. 
But for something really radical, it's rare 
that command-and-control is effective. 

Do you see any other rlsks in signing an 
emissions reduction protocol? 
Actually, there are rwo. One risk is that a 
prorocol will be so weak it won't do any-
thing to drive decisions. The second is that 
even though the protocol is weak, it win 
not be ratified by the U.S. Senate because 
it won't involve commitments from the 
developing countries as required by the 
Byrd resolution in the Senate, As t result. 
the Administration might end up signing 
the protocol, but wouldn't Ix able to do 
anything with it for the next frw years, 
while other countries would not reduce 
emissions either, because they'd be wait-
ing for the U.S.—the biggest single green-
house polluter in the world—to act. 

The practical eftect would be that the 
whole process would trcczc for four or 
five years. So there would be a huge 
amount or spinning by the fossil fuel loh-
hivs, a lin of emotion generated, a lot of  
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dust kicked in the air, A piece of paper, 
a protocol, could become thc cncmy of 
emission reductions. 

The Administration needs to realiw that 
it's not the piece of paper that is impor-
tant. What's important is bringing green-
house emissions under control and getting 
a process which is self-sustaining in the 
South [developing countries] as well as 
the North [industrialized Countries], 

Then, should negotiators In Kyoto give 
UP on the ldea of pushing for mandato-
ry cutbacks on emissions? 
We should not be pushing for mandatory 
emission limits. We shoukl be pushing for 
actual reductions. It will be easier to grt a 
consensus among the OECD countries and 
the developing countries on practical corn-
mon cooperative measures that can drive 
down the price of green energy. If Third 
World countries perceive that thc emis-
sion cnntrol appmaches taken are going 
to be very expensive and slow down their 
development, then it's going to be very 
hard for them ro enter into any kind of 
agreement A Strategy that works is going to 
have to be one that has its own very posi-
tive economic feedtracks, one that extends 
opportunity rather than slowing it clown. 

How would drlving down the prlce of 
green enargy—that is• renewablo ener-
gy sources and efficiency measures—
benefit developing natlons? 
Developing countries arc facing the im- 
peratives of industrialization and pover-
ty alleviation. That's where a conscious 
effort tu extend electricity to the 2 bil-
lion people off the clcctric grid mostly 
in rural areas Of the developing world 
through decentralized energy forms—  

largely solar, wind, and biomass—has 
remarkable poten ti a l . 

It could have .tremendous positive 
feedbacks. We've seen the urban popula-
tions in developing countries grow from 
285 million in 1950 to I..4 billion in 
1990. And the projections are that by 
2025, thc cities of the developing world 
will have 4 billion people. What a tri-
pling of the populatlon means for the 
Mexico Cities of the world is just stagger-
ing. This is probably the single largest en-
vironmcntal problem today. 

But if there is a green energy transforma-
tion, and electricity from renewable sourc-
es is =ended to people in rural areas, 
they would have less incentive to move to 
extraordinarily crowded, polluted cities. It 
may make a huge difference if rather than 
4 billion, there are 3 billion people in thc 
cities of the developing world by 2025. 
That's much rrnich more manageable. 

What would you say is the bottom-line 
requirement for emission reductlons to 
occur? 
Reductions are going to occur worldwide 
only if grccn energy becomes cheaper 
than clirty energy derived from fossil hiels. 
If the adopted policy does not recognize 
that from the Stirt, were in thr position 
where it is going to be like King Canute 
trying to sweep back the tide because there 
isn't enough money available through thr 
international community to substantially 
buy down emi_%ions—to pay a premium for 
renewable energy, green energy consis-
tently cosrs a lot more than other energy, 
there will be a pittance to buy down some-
thing here or thcrc, and the tides will keep 
mlling in. Bur if green energy is cheaper, 
wc will have a self-enforcing system. Then 
a United Nations force or other verifica-
tion mechanism would not bc required 
to keep thc Chinese frorn burning 3 bib 
lion or 4 billion tons of coal a year. 

Given the staggering problems of set-
ting up a verification system for some-
thing so pervasivr as greenhouse emis-
sions and all the concerns with national 
sovereignty, it's far far more likely that 
we will succeed in producing this tech-
nological transformation than in having 
the workl commit to a system of univer-
sal emissinn limits. 

Have major transformatlons of the sort 
yeu are talking about happened at oth-
er tlmes in U.S. hlstory? 
When you look at what we arc facing in 
the climate arca, the closest analogy km 
what wc need to accomplish is the intbr-
whim revolution. in 1951, when•Univac 
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is hoping to become the world leader in 
this arei. Biomass and solar arc making 
strong incursions into other parts of India. 

Are energy transformations happening 
!n the transportatlon sector? 
Yes. Daimler-Benz, for ,cample, has got-
ten very interested in hydrogen fuel cells. 
It purchased a major interest in Ballard 
Power Systems, Vancouver, British Colum-
bia, which is a leader in that field. There 
are some indications that Daintier-Benz 
will be producing vehicles powered by hy-
drogen fuel cells on a hrge scale by 2002. 

What's happening here is that whilc 
the diplomats dither and the countries all 
circle in different directions, some vision-
aries in thr corporate community are mak-
ing major changcs. The rcason I tend to be 
an optimist is that ICen Lay, chief execu-
tive officer of Enron; John Browne, head 
of BP-, the executives at Daimler-Benz; and 
people like Stan Covshinsky, who founded 
Troy, Mich.-based Energy Conversion De-
vices, do recognize that litture energy sys-
tems are going to bc very different from 
current ones. These revolutionaries are 
playing in the energy arm somewhat the 
role that Steve Jobs and Bill Gates played 
in the computer area. 

You'll find eventually that thr fossil 
fuel equivalents of IBM, the major oil 
companies, will change significantly, 
What thc puhlic process can do, includ-
ing the clirnate negotiations, is encour-
age giwernments LO play a constructive 
role in reinforcing a revolution that is al-
ready under way. 

So what do you thlnk governments 
should do in Kyoto? 
They should filcus thc dial( igue i in reach-
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calm out as the first commercial large-
scale computer, its price in current terms 
was in the range of several million doll:mi. 
Effectively, :t team of Ph.D.s was needed 
to run it, Yet today, a family can purchase 
a laptop computer for one-thousancith the 
effective price of Univac in 1951. And a 
junior hip school student can pertOrm far 
more calculations On the laptop aran ever 
could have been accomplished on Univac, 
This has happened because of a tremen-
(bus revolLition in the computer industry 
that was substantially market driven and 
aided by a cerrain amount of government 
investment. 

Are we beginning to see some of the 
same movements in renewable energy 
that we saw In the early days of the In-
formation revolutlon? 
Yes. In the case of wind energy, prices 
havc dropped dramatically over the past 
few years. Some projects are now coming 
on at a wholesale price of about 4.5 cents 
per kWh. [This is close to thc U.S. average 
wholesale price of electricity.] Prices for 
photovoltaic electricity on grid are also 
coming down quickly. It does not take a 
huge leap of imagination to envision a 
time when countries around the world—
in both the North and South—may be 
powered by a combination of some tidy 
decentrali2ed renewables and large-sade 
on-grid applications. Solar roofmg is prob-
ably going to be the biggest immediate 
breakthrough. 

What you are finding right now is that 
one largely fossil fuel company in the U.S., 
Hpuston-bascd Enron, is diversifying its in-
vestment portfolio significantly. Enron 
purchased Tehachapi, Calif-hased Zond, 
which is a well-esetblished wind energy 
company. It is involved in a 100-MW wind 
project in Minnesota as well as one in 
Iowa with about half that capacity. Enron 
has also purchased a 50% interest — 
Amoco purchased the other half—in Solar-
ex, a solar firm based in Frederick, Md. 

In addition, British Petroleum recently 
announced that it deems climate changc 
something that should be addressed in-
ternationally and also by .BP through its 
own actions. BP is now the fourth largest 
solar company in the world with slightly 
less than 10% of the solar production. 

What ahout renewable energy In devel-
oping countrles? 

, of all rhe lame developing countries, India 
has the most aggressive interest in renew-
able enerl.ry. The state of Tamil Nadu in 
southern India has now become second 10 
Calina-nia in wind energy capacity, and if 
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ing common agreements on increased 
investments in and promotim of grcen 
energy. This is something that the U.S. 
could buy into as well as developing 
countries. 

What ls the attltude of the developing 
countries now? 
They were promised much at the Eart.h 
Summit in Rio de Janeiro over five years 
ago. At that largest gathering of heads uf 
government in human history, leaders of 
the industrialized wnrld pledged greatly in-
creased aid for environment in dcveloping 
countries, However, since then, virtually 
all the industrialized countries except Ja. 
pan have cut back significantly on their 
aid. This has creatcd a lack of trust be-
tween the North and the South. 

Also, the developing countries don't 
want to gct locked into something that is 
going to hanUner them down while the 
Industrialized countries trave the luxury of 
being able to put their wastes into rhe 
common atmosphere in order to sustain 
development. Developing countries know 
they can't industrialize without incrcasing 
emissions unless alternative energy sys- 
tems are available. 

Do the developing countries feel left 
out of the climate discussions? 
They feel theyre almost not at the table at 
all in this whole discussion. Although they 
are rcluctant to get hamrnered under 
some sort of an emissions freeze that 
could put them way way behind where 
the industrialized countries are in per cap-
ita emissions, they have a real interest in 
limiting grcenhouse gases. But nobody has 
ever conic to them with anything othcr 
than a handful of joint implementation 
projects. 

Given all that, and given the huge dis• 
parity between per capita emissions in 
the developing and industrialized workls, 
it is just Completely unrealistic to believe 
that the developing countries are going 
to buy into some kind of an emissions 
limit at their current levels. 

On the other hand, if wc focus this dia-
logue on rraching common agreement on 
increased investments in clean energy, 
sorne of the developing Countries will be 
the first ones to come nn board and that 
will get the emis.sion reductions. 

What steps can OECD govornments 
take to help the developing world con-
trol emissions? • 
Onr practical thing we can do is situ-t rak-
ing programs in energy efficiency to vari. 
(Ks cities around. the world, The i LS, has 



• 

,  .• • 
, • 

. - 
6 

1 , . 
• 

• - - , 

10/09/97 11:04 $202 547 0111 CLIMATE INSTITUT rel007/007 

some remarkable inechanisnN. Envi-
ronnicntal I .'rotection Agency arid the De-
panment tit Energy have been working 
c'Icrtieiy with the private sector and have 
developed the Green Ughts prognim and 
now the Energy Star pit Energy Star 
has found ways of producing lax ma-
ehincs and all sorts of office equipment 
that use much less energy. These pro-
grams can he sclf-financed, and they 
would yield benefits to the local econo-
mies in the Third World, If we combine 
Mat effort with an aggressive ellbrt to de-
velop both off-grid tnd larger sac on-grid 
rcnewahle energy projects in countries in 
both the Suuth and North, the prices of 
green enera will plummet and the avail-
ability of enrrgy will increase. 

What measures could the U.S. govern-
ment take to control omissions here? 
in the near term, utility restructuring 
could havc the biggest effect on our green-
house cilliasions. Wc could give consum-
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ers some real voice by setting up a system 
in which they can choose to pay a triode:a 
premium to increas ro e the pportion of re-
newables by their particular utility. Some 
incentives of this sort could be titan into 
the restructuring legislation. 

Right now, we have a huge potential 
li- doing this. There is a [echnological 
revolution under way. There is strong 
public support. Polls, including those 
conducted by the utilities, have indicated 
:t certain willingness  to pay a premium 
for renewahles. 

How about action in tho transportation 
sector? 
We need tn  rind a way to move our trans-
portation systcni toward some major al-
ternatives to gasoline. This could be the 
hydrogen fuel cell, It could be a major 
potential breakthrough in electricity, if 
some of the sokrr breakthroughs contin-
ue, It coukl hc hyhricl combinations—ve-
hicles powered by a combination of bat-
teriem and engines. 

Do you thlnk there is a danger that for• 
elgn companles will outcompete U.S. 
firms in renewable onorgy end rovolu-
tionary fuel-efficient vehickis? ' 
There is a danger. A few years back, thc 
U.S. produced the bulk of the world's 
wind energy. Now we produce about 
30%. 'Me U.S., through some investments 
over the past couple of decades, has played 
a huge rnle in the development of efficien-
cy technologies and renewable applica-
tions. But right now, European and Japa• 

nese companies arc making most 
of the nrw investments in these 
areas and have purchased a lot of 
the U.S. firms. What should be rec-
ogithed is that the renewable en-
ergy industy is potentially as sig-

. nificant as the electronics and 
computcr industry. If major U,S. 
energy companies step asidc on 
this, they are going to play a large-
ly diminished role in the future. 

But I'm hopeful that other 
U.S. companies will follow En-
ron's path. Major oil companies 
should recognize that they have 
to make these investments in re-
newables. Once they start doing 
that, thcy bring huge levels of so-

1 phisticarion. They bring the fi-
nancing resources, thcy bring the 
marketing mechanisms, all the 
things that are going to he neces-
sary if this energy transformation 
is to happen. If the large oil com-
panies start investing in renew-
ables, they can speed up the 

transformation by a decade or so. 
And since we don't know what level 

of greenhouse gases wilt produce major 
disruptions in the climate system, if we 
can make large reductions in emLisions a 
decade sooner, we not only will improve 
living standanis around the world, but 
we will stay further away from cata-
strophic climatic changes. 

Should natlons use taxes to encourage 
reductions M greenhouse emissions? 
Where it is accepted within the political 

system, some countries can use taxes ef-
tectively. 'Me British have done this, tith-
er countries in Europe have certainly 
done this.• ln the 11.5, and the developing 
world, it is unlikely that taxes are going 
to play a large role. 

Given the popular resistance to taxes 
in the U.S., the Only way you can begin. 
to start talking about major energy taxes 
iS as part of some profound tax restruc-
turing that involves a kind of left-right 
compact—where payroll taxes arc essen-
tially dropped, perhaps in order to in-
crease job generation, ;tnd replaced with 
some kinct of an eneg.,ry-plus-consurnp-
tion tax. Bur the problems associated 
with this are so difficult, we will much 
sooner see government cooperation 
with business in spurring investments in 
green energy. 

How can governments spur busI11055 in-
vestments in green energy? 
The President could meet with, top cor-
porate teadersin this area, invite them to 
the White House. He could invitc thc 
pcople who developed the cleaner cam. 
giving major publicity to them. I'Ie could 
convene other combinations of execu-
tives to encourage wind or solar energy, 

President Clinton, Japan's Prime Min-
ister tRytarol Hashimoto, and Germanys 
Chancellor (Helmut] Kohl might pull to-
gether the CEOs of thc large automobile 
companies for a day or two. They might 
considcr what governments can do to 
encourage the development of vehicles 
that do not have major destructive ef-
fects on the environment, 

In addition, the President could sit 
down with the heads of the World Bank, 
various regional development hanks, and 
Brian Atwood, director of the U.S. Agen-
cy for International Development, and 
look at what can be done for solar ener. 
gy. He could convene meetings with top 
leaders of China or India to look at how 
these countries could cooperate to bring 
in renewable energy. My sense is that 
this sort of hanthon activity by thc Pres-
ident would rcally send a signal. 

If you wero a member of the white 
Hoaeo Cllmate Change Task Force, 
what would you do? 
The O..E.cp countries have averaged 
about $8 hillion a year, closer to $7 hii-
lion now, in direct government invest-
ment in enemy R&D. Less than 10% of 
that has been for renewables ancl less 
than Ill% for energy-use efficiency. Over 
the next five yt-ars, I would have the Ad-
ministration, together witl1 Ctmgress, 
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make rcncwables and efficiency the hulk 
of our energy il&I) investment. 

But at the same, tirnc, l would use thc 
t;-7 meetings lof the L1.5„ Canada, Japan, 
France, Britain. Germany. and Italy, plus 
Russia( to work with Other industrialized 
countries to produce similar changes in 
R&D funding, The OECD countries 
should agree that part of their energy 
R&I) shoukl be focused on applications 
for India and China. Then, I would rnove 
to see that thc DOE labs work aggressive-
ly with organizations in developing coun-
tries to try to make grcen technologies 
available. I would try to make the million 
solar roofs initiative announced in Clin-
ton's speech at the UN actually happen. 

If the White House focused on using 
Kyoto as a benchinark to show that we 
really are trying to bring about a green 
energy transformation, it could build 
some trust in the developing countries. 

What do you think wlll actually come 
out of Kyoto? 
Maybe sometime in the future there will 
be enough trust between North and 
South and between Europe anti North 
America so an effective, written, Iegally 
binding agreernent can be put together. 
nut right now, the best written agree-
ment that could be negotiated in Kyoto 
would bc a fairly weak protocol that 
wou(d almost certainly be rejected by 
thc U.S. Senate, would involve no com-
mitments by the developing countries, 
and would involve no incentives for thc 
developing countries to do anything. 

That is a far worse situation than one 
in which you don't necessarily havc a le-
gally binding written document, but you 
have a whole series of commitmentS iDy 
governments to show they are doing 
something. This would send a signal to 
thc corporate sector that governments 
are serious about emissions reductions, 

oo you see any movement in that direc-
tion? Do you think that governments 
might do anything like that? 
We at the institute are hoping to see that 
change in thr next several months. 
We're trying to talk ro various folk. We 
believe there is a rcal rislc ot a train 
wreck in Kyoto. A train wreck is a situa-
tion where nothing creative is an-
nounced, there is a breakdown in negoti-
ations and ringer-pointing and recrimina-
tions for four or five years. 

"rhe more constructive path I de-
scribed would require a lot more creativ-
ity by the v:u-lous parties involved. But 
it's very doable.  

Sheukt govemments encourage expansion 
of nuclear power to help cut omissions? 
You havc to takc that country hy coun-
try. In thc U.S., wc haven't had a single 
new start in almost two decades. The 
reason is you can't make nuclear power 
cost competitive given the 10 Kari it 
takes to build a plant. Because a substan-
tial part of the US. puhlic has profound 
problems with nuclear power and be-
cause we have a vcry litigious system, irs 
hard to imagine that a projeet can bc fast-
tracked here in less than 10 years. 

There are countries where nuclear 
power earl pcrhaps be made cost com-
petitive Although it has some disadvan-
tages, it rnay be preferable to large-scale 
investment in fossil fuel facilities. So the 
global mix of energy systems is going to 
involve some significant rolc for nuclear 
power in those countries where it is po-
litically acceptable. In China and Korea 
and some othrr countries, nuclear pow-
er production may well be expanded. 

What do you predict wlll happen with nu-
clear power 30 or 40 years from now? 
Over the longer haul, I doubt it can be 
cost competitive. One of its big limita-
tions is that the cost of building the re-
quired safety systems creates a kind of 
floor under the cost. It's not unlikely that 
in the future solar and wind will come in 
at 1 or 2 cents per kWh. I don't see the 
same rhing being possiblc with nuclear. 

What lessons do you thlnk governments 
can take from the Montreal Protocol on 
Substances That Deplete the OzOne Lay-
er and Apply to climate change? 
In this area, if there is a lcsson, it's really 
that success in efforts to control green- 
house emissions will rcqulrc a govern-
ment-private partnership in which much 
of the hcavy lifting will be borne by the 
private sector. To implement the Mont-
real protocol, people like S[eve Andersen 
ja director in EPA's Stratospheric Protec-
tion Division] and somc in the Air Force 
worked very effectively with industry to 
bring on chlorofluorocarbon substitutes 
in a very short tirne. Thc process allowed 
industry to feel comfortable that it could 
rnake this transition without m:ijor dis-
ruption. Companies continued to make 
rnoney selling substitute products, ancl 
consumers didn't see major glitches. 

in our efforts to control climate 
change, we need to recognize that pri-
vate companies are not charities. Gov-
ernment has to he creative in helping to 
catalyze profitable investments and See. 
ing that ies actions dont innirat then  

Do you thlnk that we are already expe. 
dancing disrupted cllmate from green-
house warming? 
I tend to think so. Whether catastroph-
ic changes in climate have already be-
gun or whether it's something much 
more modest is less clear. "rom Karl, :t 
senior scientist at the National Climatic 
Data Center of the National Oceanic & 
Atmospheric Administration, has ana-
lyzed a lot of data in the U.S. that suggest 
what we've seen has becn some incrc.nse 
in extreme rainfall events. Climate data 
over the last gcneration or two suggest 
that we're seeing some of thr finger-
prints of climate ch:tngc already. And 
there is pretty solid evidence that heavy 
rainstorms and blizzards. may become 
more common over the next several gen-
erations. It also seems pIausible that wc 
will see more intense hurricanes. There 
are some scientists who predict that. 
There arc others whosc research sug-
gests the pattem may go in a different 
direction. 

• 

Would you agree wlth analyses of tho re-
insurance Industry that show the num-
bers of cataStrophIc weather events in-
creasing around the world? 
In terms of severc weather. such as 
droughts and floods, there arc more cata-
strophic events. The water cycle seems 
to be more vcilatile. 

Do you think Earth has entered into a 
period of instability ln whlch paet ell-

Allure? 
I don't know, but it certainly could hap-
pen if greenhouse warming progresses. 
If we start looking at what we know of 
past climate, humanity has essentially 
grown up during a time of fairly benign 
climate. The past 10,000 years have been 
a remarkably stable period. But if you 
look at climate data tor the past 250,000 
years. they show some very abrupt 
changes. It is possible that it doesn't take 
that much to get out of a stable zone. 
There is a certain amount of evidence 
from the interglacial Eemian period be-
tween about 115,000 and 135,000 Venni 
ago that there were very marked chang-
CS over decadal time peritxls. Whrn Earth 
began to warm, up 2 'C from whcre it is 
now, as IL entered the Erman peritxl. 
it experienced vrry sharp upward and 
downward movements in temperattue. It 
ts possible that EarM may enter into anoth-
er period of instability. This makes it even 
Mort Urgent to transforrn energy systems 
tu elintnrlemissions,4 
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mate wlll no longer be a prologue of the 
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Catalyzing Green Energy Development: 
• AWaYOUt0{theI 00  8C]j 2teNe80ti2tiOaSI Pa5 Se? 

John C. Topping, Jr., J.D. 
Proident, Climate Insticutc 

• • 

As the Third Conference of the Parties of 
the Framework Convention on Climate Change 
(COP3) slated for December 1-10, 1997 in 
Kyoto, Japan approaches, the heady optimism 
of the June, 1992 Rio Conference has dissipat-
ed. There is a strong risk that the international 
negotiations process could becorrfe unglued. 
This could occur either through failure to 
reach consensus among the parties on practical 
next steps or by the negotiation Of a Kyoto 
Protocol which cannot secure ratification in 
certain key countries, especially the U.S. and 
Russia. 

The most recent round of climate negotia-
tions, which concluded March 7, 1997 in Bonn 
hardly suggested that consensus was near. 
Although the European Union countries 
proposed an ambitious binding target for 
industrialized countries of a 15 percent green-
house emissions reduction by 2010 from 1990 
levels, this approach drew a tepid response 
from other industrialized couritriei such as the 
U.S., Japan, and Canada. Australia, a major coal 
exporter, strongly opposed the EU proposal. 

The U.S. proposal advanced January 17, 1997 

by the ainton Administration fared no better. 
Modeled after the acid rain provisions of the U.S. 
Clean Air Act Amendments of 1990, the U.S. 
approach entioned legally binding targets for 
industrialized countries ai some unspecified pro-
portion presumably below each country's 19O 
emission levels. To reduce compliance coNts the 
U.S. pi oposed lbw lugaily binding ft-quire-merits 
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this plipcr will allcitIpt to ";(11114.' 

Ill(' issues tuttlerlying the climate negolia-

(ions and to suggest that there may be attractive 
routes for greenhouse emissions which 
could command hroacl bipartisan support in 

the U.S. and also engage developing countries, 

the source of most future emissions growth. 

The most effective means of averting large-scale 
climate change may be not by constructing a 

global command and control system to regulate 
greenhouse emissions, but by speeding a green 

energy revolution in which energy is used much 

more efficiently and renewables—such as solar, 

wind, biomass, and hydrogen—are delivered to 

consuiners at prices below those of most fossil 

fuels. 

What are the Stakes in Averting Climate 

Change? • 
• 

Developing an effective global effort to sta-
bilize greenhouse emissions and perhaps ulti-

mately atinospheric concentrations depends 

significantly on understanding the likely timing 
and manifestation of irnpacts. Owing to limita- . 
tions in climate models, and their difficul-
ties in.  reliably projecting specific impacts 
at the rcgional and sub-rcgional level, some 
caution must be exercised in making general-
izations about impacts. 

Some of the most probable and most signifi-
cant impacts are likely to fall on coastal areas 
which may experience sea level rise induced-
inundation, shoreline erosion, salt water intru-
sion into fresh water supplies and increased dam-
age from coast,a1 storms. In some srnall island 
states such as the VI1Idives in the Indian Ocean 
ancl some South Pacific countries. a rise of only 
two or three Feet might destroy the viability of the 
entire nation. Urger countries such as Ban-
gladesh. Viet Nam. Indonesia. Philippines. 
China, and Egypt have minions of peoplc situat-
ed in low hing coastal areas. vulnenthle river 
deltas or islands that could be itt hued hv  sea 
level rise or ravaged by tropical cycloum Yet. the 
threat of sea level rise and severe storms is not  

merely will alkci. ilie Third 

World. The Gull.  and Atlantic (loam,: of the 

arc c:p cciativ vulnerable. OH average. sea levels 

have risen about a root in hOth of these regions 

over the . past century, with roughly half of this 

attribumble to global sea tevel rise arid rhe other 

half to factors such as ground water withdrawal, 

oil and gas drilling and nattiral subsidence. With 

climate warming this rate ofsea level rise is likely 

to increase signifiCantly with lOcal sca teve[ rise in 
the.range of two to three feet probable along the 

U.S. Gulf and Atlantic Coasi This may translate 

to a shoreline recession of several hundred feet 

with loss of many sandy beaches, coastal wetlands, 

and some. coastal development. Probably the two 

most vulnerable states to this threat are Loui-

siana, where entire coastal parishes may disap-

pear into the Gulf of Mexico, and Florida whose 
fresh water supply rnay face intrusion of salt water 

as sea levels rise. Other coastal areas threatened 

with significant shoreline loss include Mass-
achusetts' Cape aid and the Carolina Coast. 
Although scientists disagree on whether super 

hurricanes such as Gilbert, Hugo, and Andrew 

will become more frequent as global tempera-
tures rise, the insurance and reinsurance indus-
tries have begun to examine this possibility. AE a 
minimum, it is clear that storm surge, the source 
of much death and destruction iri hurricanes, will 

be a greater problem as seas rise. 
From a U.S. standpoint, perhaps the other 

greatest threat posed by climate change is a pos-

sible greater fluctuation in the hydrological 

cycle with both droughts and floods becoming 

rnorc frequent. In 1.092 a group of atmospheric 

scientists at .kustralia's Commonwealth Sci-
entific and Industrial Research Organization 
(CSIRO) projected such trends. Modeling like-

ly changes for Australia. Western Europe. India, 

anti the Midwestern U.S. under warmer tem-
peratures (arotitui 2070) they projected more 
days of Mums': rainfall in all places with the 
number or (kw, or an inch or more of rain 
roughly d(ntliling in the 1.2.ti Midwest. With 
higher rates of evaporation associated with 

• higher temperatures. soil limistitre may de-

• • 

• • 
• 

• 
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crease ill many regions. despite the increased 
incidence of occasional livavv 

In assessing the impail of- chin:He change rtn 
litimiurity either in the L.S. or elsewhere it is 
important to recognize,' that cliinate change is 
only one of a number of hunian-induccd :stress-
es. A growing population translates to more. 
people thirsting for a finite water supply. inten-
sified agricuhural use as topsoils wash to the 
sea, and frequent overharvesting of fish stocks. 
Technological advances may allow many indus-
trialized countries such as the U.5. to accom-
modate to such changes, but developing coun-
tries buffeted by population growth, dimin-
ished topsoil, reduced per capita water avail-
ability and climate change may prove less 
resilient. One spillover of this to industrial 
countries may be -a large increase in so-called 
environmenral refugees, individuals forced to 
flee their hornclands owing to a breakdown in 
environmental carrying capacity. The potential 
for a flood of environmental refugees may be 
especially acute for the U.S. Current climate 
models suggest that Mexico may be one of the 
countries most adversely affected by climate 
change with crop production possibly falling 
drastically in. Northern Mexico. Continuing 
stresses on the land in Haiti and Central 
America and hurricane-induced damage to" 
smaller Caribbean islands may trigger periodic 
large and rapid movement of desperate peoples 
to U.S. shores. 

Two crucial factors in lirniting adverse 
impacts arc the rate of change and the overall 
magnitude of the warming. Fragile ecosysterns, 
such as coral reefs. coastal wetlands and forests 
are especially vulnerable torapid change. They 
are likely to be imperiled by any global temper-
ature rise above O.1°C per decade. the low end 
of the anticipated warming. Agricutture is 
believed to be somewhat rnore adaptable to 
rapid rates of change: hut should global tem-
peratures rise more than 2.O'C. twerall crop 
yields min: suffer significantly. In fashioning an 
effective resia atm. cci climate change hinnanity 
may need to limit grcettlionse emissions signili-
(-anti% enough to lit ad the rate of warming to 

• 

manageable levels and ultimately halt the warm-
ing by seihilit.ing concentrations of greenhouse 
gases such ts carbon dioxide, methane, and' 
.nitrous oxide. 

Considerations in Stabilizing Global 
Concentrations of Greenhouse Gases 

Halting of the absolute rise in global aver-
age temperatures will ultimately require a sta-
bilization ofglobal atmospheric concentrations 
of greenhouse gases. Even then temperatures 
are likely to rise for one or two generations due 
to the large momentum in the climate system. 
The oceans act as a buffer delaying the heating 
of the atmosphere. Yet these delayed effects 
will eventually be realized in higher atrnos- . 
pheric temperatures, even should concentra-
dons be stabilized. It is estimated that human 
activity to date, especially fossil fuel burning 

. and deforesttion, has banked about 1°C of still 
. unrealized warming. Moreover, each year, 

aunospheric conccntrations risc as greenhouse 
emisions far exceed the ability of sinks, e.g. the 
upper layers of the ocean, the soil and vegeta-
tion, to store them. Stabilization of concentra-
tions of the most šignificant of the greenhouse 
gases produced by human activity—carbon 
dioxide—would require reductions of about - 
sixty percent in thc current global annual 
emissions rare. Yet carbon dioxide emissions 

' are still rising in most industrialized countries 
and are rising at a much more rapid rate in 
most deVeloping countries. 

These trends pose major intergenerational 
issues and some issues of international equity. 
Barring a climate surprise, e.g. a sudden 
change in ocean circulation or entry into an 
era of wild fluctuations in regional tempera-
ture, it is possible that industrial countries may 
experience only modest and generally man-
ageable adverse impacts of climate change 
during the lifetimes of current polirymakers_ 
Yct. during this manic period. developing coun-
tries which have had M uch lower per capita 
emission rates. may already be experivncing 
sizable disruption—drought induced famines, 
evacuation of many coastal settlements, and 

. i 
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large-scale loss of lift, from floods and coastal 
storms.  

Yet, even shoukl a fairly rosy clitnate sce-
nario prevail in industrialized councries duting 
the lifetimes of today's decisionmakers, che 
adverse consequences may be much greacer for 
their children and grandchildren, who wilI 
experience the brunt of the currently banked 
unrealized greenhouse, warming and some fur-
ther warming resulting from current emission 
trends. During the lifetime of the chikiren or 
grandchildren of many participating in this 
conference, global temperatures are likely to be 
well pait anything experienced &ince the begin-
ning of human civilization. Risks which today 
seem fairly remote—shifts in ocean circulation 
affecting currents such as the Gulf Stream or 
partial disintegration of the Antarctic ice-
sheets—could pose a real threat to many of 
those who have not yet reached voting age. 
Moreover, due to the huge momentum in the 
climate system, future gencrations may, despite 
their technological sophistication, be ham-
strung in reversing these disruptions. 

Governmental institutions have not had a 
great history of rising to intergenerational chal-
lenges. Such concerns have often been better 
addressed by religious institutions that have 
sometimes taken the long vievr, the classic case 
being the construction of a cathedral which may 
span several lifetimes. Success of an effort to sta-
bilize global concentrations of greenhouse gases 
may require a similar level of dedication and 
imagination. Perhaps unprecedented in its 
scope, such an effort, spanning several genera-
tions. will be undertaken during a time of pro-
found political and technological change_ 

During this time throughout the world it is 
likely that the power of national governmencs will 
continue co erode With power devolving to 
regional and local governments, to multinational 
corporations, or even to transnational non-
goyentinental organizations, e.g. Creen-peace 
and the International Red Cross. and interna-
tional inedia org-anirations such as Time War-rter. 
ABC., Disney and the Murdoch enipin:. This like-
ly devolution of power seetus especially true in 

• 

China. the CIHintry t()day most liktrl,v tt) be eired 
a hastion of centralized state power, Ye;.u• by year 

power ebbs in Beijing with the economically 
vibrant coastal provinces gaining more and more 

say over their economic destiny. Even in the 
unlikely event that the government in Beijing 
would agree this year to a futurc national emis-
sions target, one cart hardly be sanguine about its 
ability to enforce its writ ten years from now on. 
energy decisions in Guangdong Province. 

jusc as the command and control apparatus 
is weakening in China, the likely greatest source 
of greenhouse emissions in the 21st century, 
other rapidly growing developing countries 
seem even Iess disposed to submit to any form of 
comrnand and control regulation whether its 
objective be to lirnit local air or water pollution 
or to protect the global environment. Even if sov-
ereignty concerns over energy policy can be 
addressed;  such countries have often had a dis-
mal track record in ensuring compliance with 
the environmental laws they have on the books. 

In the face of these trends, a traditional 
• command and control approach co limiting 

greenhouse emissions rnay be grossly ineffec-
tive, much like King Canute trying to roll back 
the tide. It may also prove counterproductive, 
rigidifying the climate negotiations into legalis-
tic formulatioris and causing major energy pro-
ducers to spend their resources on fighting 
controls rather than undertaking fundament.aI 
innovations. The •enormity of the task in stabi-
lizing, greenhouse concentrations—one which 
will require about a sixty percent reduction 
below current emission levels worldwide and 
perhaps an eighty percent reduction in current 
OECD countries—underseores the inadequa-
cies of a traditional regulacory approach. 

An alternative to such ari approach would 
be concerted international effort to catalyze 
rapid development and a.pplication of greert-
house benign energy techn(>logies. especially 
renewable): and end-tise efficiency. Through a . 
series of puhlic private partnerships and a fun-
damental reorientation ()I' government invest-
ment atul tending fitr energy purposes this 
strair,14v would seek, over the ineclitun term, to 

. _ - . 



10/14/97 14:28 $202,,  547 0111 CLIMATE INSTITUT - - Z007 

I _ 

drive the price or rwrgy" hclow the 
price of most conventional l'ossil Inds. A possi-
ble model this effort is tile i I .n.0rmation rev-
olution. Today, at about one tenth of one per-
cent of the cost of a team of Ph.Ds working on 
Univac, one of the first cominercial computers, 
a junior high school student can perform more 
sophisticated analysis on a horne computer. 

• 

Background to the Rio Climate Treaty 
The largest gathering of heads of govern-

ment in human history, the United Nations 
Conference on Environment and Develop-
ment, (UNCED) was held in june, 1992 in Rio 
de Janeiro, Brazil. Over 150 countries signed a 
climate treaty which sought to address an emer-
ging environmental challenge. Article 2 of the 
Rio climate treaty states! 

The ultimare objective of this Convention 
and any related legal instrumenu that the Con-
ference of the Parties rnay adopt is to achieve, in 
accordance with the relevant provisions of the 
Convention, stabilizatiOn of greenhouse gas con-. centrations in the atmosphere at a Ieve1 that • 

would prevent dangerous anthropogenic inter-
ference with the climate system. Such a.  level 
should be achieved within a cime-frarne sufficient 
to allow ecosystems to adapt naturally to climate 
change, to ensure that food production is not 
rhrcatcncd and to enable cconomic development 
to proceed in a sustainable manner. 

Aside from setting up a structure for ongo-
ing negotiations, for communication of infor-
mation among parties and for monitoring of 
progress, the Framework Convention .  on 
Climate Change set out certain broad princi-
ples and commitments, the most significant of 
which was for developed counuies who were 
parties to the treaty to seek to return their 
greenhouse emissions to year 1990 levels. 
Although the Rio climate treaty lacked the 
binding targets and tough enforcement provi-
sions favored by many environmental groups, 
some small island nations and several European 
countries, it had been negotiated in the diplo-
matic equiv-alent or warp speed. 

The 1990 intergovernmental Panel (In 
Changt• PC(:) ;kw-mm(111. which pro-

vided the undergirding For the Rio treaty. con-
chided that by thr (Aid thl- 2 i 31 century 
humanitY could experience a rise in global .tyer-

age temperatures of I .5--1.5"C (`_'.-1-H.1°Fl and 
experience a rise of glohal sea leve)s of about 
one to three feet_ Stabilization of concentra-
tions of greenhouse gases in the atmosphere 
would. the IPCC report indicated, require a 
reduction of about 60 percent in global annual 
emissions of greenhouse gases such as carbon 
dioxide. From both a technological and an eco-
nomic standpoint the IPCC analysis indicated 
such reductions were not currently feasible. 
Indeed, the much less ambitious goal of stabi-
lizing global greenhouse ernissions, a circum-
stance under which global greenhouse concen-
trations would still mount, was a daunting task. 

Recognizing these difficulties and the diver-
gent views among the potential parties to the 
climate, treaty, the Framework Convention 
adöpted an even.more Modest goal. Developed 
country parties (largely OECD and former 
EasternBloc countries) wcrc looscly committed 
to stabilizing greenhouse emissions at 1990 lev-
els by the year 2000;  The Framework Conven-: 
tion, however, provides no sanctions for failing 
to.achieve these objectives. These commitments 
remain, for all practical purposes, voluntary 
undertakings. Developing countries whose per 
capita emissions arc generally much lower than 
those of the industrialized countries face 
requirements only to report emissions. As a 
mild inducement for developing countries to 
limit greenhouse emissions the Framework 
Convention commits developed countries who 
are parties to the treaty to "provide new and 
additional financing resourccs to mect thc 
agreed Full costs by developing country Parties" 
in analyzing their emissions and to "meet the 
full agreed incremental costs" of implementing 
emissions limitation measures. 

•Developrnents Since the Rio Conference 
The scientific consensus has solidified con-

siduruhlv sinc-e the Rio Earth Stuntnit. itti 

St'Ctitid Assessment Rupori luloptud in lair 1995 
with the input of about 2.500 scientists. the 

• 
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IP( :Cetmelticled that -the balance cif' evidence 

sitvesis that there is a discernible human irillu- 
ence on global climate." 

By coineidence, 1995 also proved to have 
the warmest average global temperature of any 
year in the past century during which we have 

had worldwide temperature record.s. 

AC the sarne time that temperature records 
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ing ;tt a rapid rate in most devek,ping conntries. 
Rintglily'two billion people lack Itccess to. elec-

tricity. Governments are scnuithling-  to extend the 

electric grid, with annual increases in electricity 

use growing as much as 8 percent,  annually in 

Asia. Rapid increases are also occurring in motor 

vehicle use, with the great rnajority of these vehi-

cles, except in Brazil, powered by fossil fuel. 

A Long Term Strategy to Catalyze Green 

Energy Development 

• Stabilization of atmospheric concentrations • 

of greenhouse gases, a central objective of the 
Frarnework Convention on Climate Change, 

will require a much rnore imaginative strategy 

than any currently in play in the climate nego- , 
tiations. Such a strategy would simultaneously 
engage countries from North and South and 
would reorient governmental policy to speed 
development largely by the private sector of 
applications of inexpensive greenhouse bcnign 

energy, especially end-use efficiency, solar pho-

tovoltaics, wind, biomass, and hydrogen. 

Like the information revolution that has 
reshaped our lives, this transformation of global 
energy use would be largely market driven. Once 
fully functioning it would be self executing—, 
China would not let its coal burning rise to three 

billion tons a year because cheaper, cleaner fuel 

would be available rather than due to fear of eco-
nomic sanctions. At first glance, seemingly utopi-
an, this approach may be more likely to achieve 
large scale global emissions reductions and 
involvernent of key countries such as China or 
India than would a traditional regulatory regime. 

Moreover, rather rhan requiring new resources, 

change may be effectuated largely through a re-
orientation of existing governmental resources--
the roughly eight billion dollars of annual OECD 

country government investment in energy R&D, 

the billions of dollars of loans. investments, and 

,rrants tuadc each year hv multilateral and bilat-

end ( l,: vclopment assisaance agencies. and direct 

purchases hv governments for their own pur-
pnscs (buildings. vehicles, and ener,L,,ry)—and the 

launching tt thr highest luvelS of international 
pliblic private )alli  

• 

• 

ry 
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All of these measures can be acconiplished 
hv executive action coupled with requisite major-
ity Congressional support For annual appropria-
tions or othcr implemcnting legislation. They do 
not require treary ratification. They can also go a 
long way towards cost-effective implementation 
of anv new emissions agreement that may 
emerge from Kyoto COPS and receive the 
required U.S. Senate. ratification. The strategy 
envisioned below builds on the green energy 

- partnership approach endorsed by the 1995 
Manila Asia Pacific Leaders Conference con-
vened by Philippine President Fidel Ramos. 
Current U.S. voluntary initiatives such as EPA's 
Green Lights Program and DOE's Climate 
Challenge partnership with the electric utility 
indusrry, and a vanety of creative financing and 
market pull initiativcs of groups including The 
Rockefeller Foundation, GreenpeaCe, and the 
Edison Electric Institute. 'Although success of 
these initiatives will require sustained U.S. 
Presidential level leadership anti involvement, it 
will also require the engagement of heads of gov-
ernment of the other G-7 countries, leaders of 
developing countries such as China, India, and 
South Africa, arid chief execudves of multilateral 

, banks, international automorive manufacturers, 
• multinational energy firms, leading investment 

banking firrns, and major foundations con-
cerned with environment and development. 

Reorientation of OECD country government 
investment in energy R&D so that within a few 
years the bulk of this investment is directed 
towards end-use efficiency and renewables. 

For the past decade and a half direct OECD 
government funding of energy R&D has aver-

. aged about eight billion dollars annually with 
Only about ten percent going CO renewables and 
a similar proportion to end-use efficiency. The 
bulk of this funding has gone to large-scale 
nuclear and fossil projects. In a .single year the 
OEcn spem as much on nuclear, and fomil R&D 
as has been spent on photovoltaic,: (PVs) since 
research into l'Vs began more than 40 years ago. 
(Althotigh grcetiluiusc benign. nuclear p( Aver is 

( . “ 1111)cil it jVC (Dttly ill a c)f.  (-1111111I-ICX 

ancl certainly not in tlie U.S.) N.C.)reover, even 
should modest advances occur in nuclcar or fos-
sil plants, these advances wouki be unlikely to 
yield much benefit to the nearly two billion peo- 
ple who today lack electricity, most of whom live 

' in rural areas Of developing countries. 

W veIY OdeSIR&DfUndin8.Wndener. 
8YbeCa eaCOS[<0 Pe|IiVeCO erCia]ener 
gYOP|0nW e]eC CitYCOS|SdrOPPin850PeT 
CentdUh8[hiSPeOd.InC2]i{0ria.WndiS 
nOWalabICatSOeP]aCeSa[abOUl4.5CetS 
aN10nv0,WC]]be]0WaVeBea[0na] 
U.S.e]eCOrid7COStS.I7eCOStOEeleC E7frO 
PnOIOv01miCShaSbeeCIbafaCKOrOEten 
OveIaSb[CePea5PeMOdAIeadYCOS[C0. 
PeU ve fOI 0 85id aPPliCa[iO S, Pv iS 
2PPrOaChi g CO eTC COmPe5EVe eSS EOr 
On8daPP dOSm OrPr9eC[5bY 
S01=CX,mE0 0COjO\reIuIe,e 
i8COPleOiNe\daadIdia.Je 
Ne\aPr9eaTdeVerabOUt]00e82t 
0{eleCtCia[abOU{5.5CCIJakiI0[thOUr. 

AtEhOStOftCJe.]997G7EC00iC 
SN\iDeVe,PreSidetCIOiSideaIY 
POEOed[0d8eNnene20{gOvemet 
0{1CG7[0C0[tOaICOCE00/[eiI 
eeR&DiVeSOeCtOEOCU£OIeOend 

eeEenCYdrene\b}eSOTeOveT.Se 
aiiCaljveW?UId2PPear[0baVea800d 
CIEeOECOadin8biPaSaSUPPOr[i 
teCOnBCSS.Ideed,0eOftleOS[5i8i. 
CalCeVeIOPmenlnanOeaP0]Zed104 
COBCSSn[CCCTBCCe0[a8enUinelY 
biParESaandide0108iCa1]YdvCrSeRenenblC 
EneCaUC.a8TOUPWhiChSUCCeededin 
D00r a endmenU [0 TeStOre fUnding FOr 
TeeWab19CnCrPrOS. 
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Only a !inv fraclion of the energy invest-
ment of major multilateral agencies including 
the World Rank. the .Asian Development Rank, 
and OW DetvlopMent Mutt: has 
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gone to renewables such as PV. wind cir bicr IllatiN. Their energy portiblio has been dominat-ed hy large-scale fossil projects, often serving urban areas. Such projects largely vali-date already well established technologies and do little to bring down the unit price of deny-ered power, Such projects can, when economi-cally feasible, obtain financing in the private capital rnarket. Some critics quescion whether multilateral institutions should be investing in such projects when so many in rural areas of developing counuies lack access to electricity. Aside frorn bureaucratic inerda of the banks and host country fixation on. large-scale pro-jects, a major obsracle to development bank financing of off-grid renewables has been the high transacdon cost associated with generally unall-scale projects. With support from The Rockefeller Foundation some promising inter-mediary institutions, e.g. E&Co and REM Cap-ital Corporation, have arisen and the multilat-eral banks now seem to be taking renewable development seriously, Both through its vote on particular multilateral projects and its informal influence, the U.S. Government can strongly reinforce this trend. 

: 5 = 4 dmET00m 
a 

mamPm 
and_SOBb C : 0_=  

Among the most successful of all the. pro-grams in the history of the U.S. EPA are the so-called Green Programs to improve lighting and energy efficiency in buildings and other facili-ties and spur voluntary improvements in areas such as computers and office equipment. Some related DOE programs have shown similar high energy efficiency gains for verv litde public investment. These programs have resulted in excellent applications software which can enable building managers to assess potential efficiency savings and design or programs with very quick payback from energy savings, With minor adaptations, such software could he used wiclclv in developing countries experiencing explosive increases in annual electricity use in major urban areas. 

Using public private pcu-tnerships.to seize niche marhea in industrialized countries for renezvable 
technologies. 
Examples of such parcnerships include: 
• The Ucilicy PhotoVoitaic Group effort in which the clccuic utility industry and U.S. DOE are working to launch PV demonstra-don projects in the U.S. 
• The Oxford Solar fnvestrnent Summit . Process spearheaded by Creenpeace activist Jeremy Leggett. This effort seeks to kindle mterest among major insurance companies and other financial institutions in PIT invest-ments and to obtain electricity consumer commitments for PV projects. Arnong those that have provided pledges to buy PV power are Greenpeace members and senior citizens 

homes. 
• The Solar Roofing initadve emanating from the September 1996 Washington Summit on Protection of the World's Climate. Solar roof-ing shingles were identified as the renewable technology with the greatest near-term potential for mass pehetration into thc 'U.S. consumer market. Ac a rate of just over :10,000 installations a year on home roofs these shingles could produce electricity at just over six cents a kilowatt hour. To speed this enrry of solar roofing to the consumer market the Climate In.stitute, in cooperation with some religious, university, and solar groups, is seeking to launch an initiative to spur installation of solar roofing on college facilities and religious institutions. Such insti-tutions not only share an environmental ethic and are highly visible. they also have a base of regular givers who will periodically consider capital gifts without diminishing annual giving. 

• 
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