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Building Dams And Bridges

very now and then, T wish [ fived

in 2 different em~—at ;i time when

life seemed simpler, when u prob-
lem could be solved in a refatively short
period, when people used common
sense and ingenuity to get things done. A
time when government in particular
scemed to work efficiently and cost-
effectively.

[ had that feeling a few weelks ago
when [ escaped bricfly from the unbear-
able desert heat of Las Vegas and the
ACS national meeting w ke a bout ex-
cursion on Luke Mead to Hoover Dam,
There, an ebullient Interior Department
guide regaled my tour group with tales
of the herculean task of building this

One can argue today about wheth-
er taming the Colorado River was a
good idea. But in this century's early
years, 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 source for irrigation,
improve navigation, and gencratc hy-
droelectric power.

Entire books have been written
about this dam, but a few Rcts give a
favor of the undertaking. After years of
devastating floods, seven states got to-
gether in 1922 to decide how to divide
the Colorads’s water. They did so in
only three years, and in 1928 Congress
passed and President Coolidge signed
the Boulder Canyon Project Act. The
U.S. would divert the mighty Colorado,
build 2 dam, create America's largest
manrmade 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 middie of
nowhere. Nine million tons of rock was
excavated, 1 million cubic yards of river
bottom was removed, and 3.25 million
cubi¢ yards of concrete (greater than the
volume of Egypt's Great Pyramid) was
poured. New technologies were devel
oped nearly daily, including un ingenious
way to cure concrete in i teiction of the
normal time.

The immensity of the project bogs
gles the mind. even in our higherech
world, Hoover Dam has a bottom wicdth

of 660 feet and towers 726 feet high. A
twotane highway runs across its tap.
The largest construction equipment in
the world had to be 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 $15 million under its $165 million
budgct, which has been repaid to the
federal Treasury with interest from the
sale of its power. Today, the dam is -
nancially self-sustaining and cranks out
enough kilowutr hours of electricity an-
nually for 1.3 million people—some 62
years after it went into operation.

Gazing at this behemoth of modern
technology, a testament to human inge-
nuity and determination, 1 felt especial-
ly proud. I believe the same spirit of
cooperation and ingenuity thar went
into building Hoover Dam can be—and
actually is routinely—harnessed today
for the common good.

Which brings me to this week's is-
sue of Chemical & Engineering News. |
urge you to read the candid and captivat-
ing interview with John C. Topping Jr.,
president of the Climate Institute, a lead-
ing international nongovernmental orga-
nizition focused largely on policy and
scientific aspects of climate change. Top-

' ping is a “bridge builder,” bringing to-

gether sciendsts and policymakers as
well as developed and developing coun-
tries to gain common ground on the sub-
ject of climare change.

Topping makes me glad I am living
now. His is a voice of reason, common
sense, anx sagacity in a debate too strident
and riddied with hyperbole, He does not
look for villiins, nor does he think sohu.
tions are casy. But he believes that solu-
dons are possible, and that government
“has 10 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-
mute-chunge issues should pay attention
tw Topping. He's the kind of person who
colld build a dam in record time.

Madibura e

Editor
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NEW APPROACH FOR
GREENHOUSE TALKS

Climate Institute’s Jobn Topping sees
green energy revolution as long-term
solution to global climate change

the Climate Institute, a leading in-

ternational nongovernmental or-
ganization focused largely on policy
and scientific aspects of climate change.
The Wasbington, D.C-based institute,
which bas an annual budger of just un-
der $1 million, 1s supported aboul equar
Iy by the US. govermment, foreign gov-
ernments, and international institutions
and foundations.

Topping, 54, founded the institicte in
1986 “to create a real sense Ibat we're
all in the same boat—a global climate
system thar is interconnected.” Rapid
climate change is lkely to be disruptive
to everybody, whether they live in the
US., Japan, or Brazil, be explains.

To aid in this effort, the Climate In-
stitute bas tried to build bridges—
bridges between sclentists and policy-
makers and bridges between developed
and developing countries. For example,
lo better inform policymakers aboul the
science of global warming, the institile
organized the first North American con-

] obn C. Topping Jv. is the president of

- ference on the subject in 1987.

And to raise awareness of climate
change in developing countries, the insti-
tute conducted studies of the potential im-
Dlications of global warming for nine key
developing nations, using experts in those
countries. In these efforts, the instifute was
doing what are called “country studies,”
which are now performed by the US goix
errunert. These assess 'a nation’s currenidé
greenbouse gas emissions, and some
project what its emissions are likely to be
at various tmes n the next cenfury.

The Sri Lanka study, completed in
1994, projected that energy-sector enis-
stons there would rise 30-fold by 2070,
It was then that I realized. that traell-
tongl regudatory approaches wonld not
dor nearly enough to control the bur
geaning emissions tikely in dereloping
countries,” Topping sevs.

The institite bas also organitzed brief
frgs on fipacts of clinete change i 22
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different developing countries using local
CNPerEs,

In 199, the institute convened indus-
el and environmentel ledders to devel-
op the main elements of a framework
convention on climate cbange. This wads
used as a model for the framework con-
vention adopted at the Earth Summit in
Rio de Juneiro in 1992

Now, as time is running out before the
December meeting in Kyoto, Japan, at
which nations plan to sign a ditrkite pro-
incol, arguments over what to do about
global warming bave reached a crescen-

[@oo4/007

do. Recently, Topping says, the institiie Deas
et a great deal of effort into premotiig
the idea of a green energy revolidiion—e
nutfor move to renewable energy aned en-
ey efficlency medsures==ds a cInmnon
gronined among these competing clalms
"This wendd be a much fuster and surer
weny o redice carbon dioide emissions
thein traditional regulalory apfmoaches,”
be says It is an approcch that the U.S, Sen-
ate, developing countries, and most Indus-
trialized countries could accepr, be says,
andd it is the only longterm weay to get the
drastic emission reductions required for
dlimate frofection.

Before be started the Clhimale Instilule,
Topping spent three years as stuff direc-
lor of the Office of Alr & Radiation at the
Environmental Protection Agency. And
before that, be was involved in public-

icy-related work on urban strategies,
revitalization of citles, and minority
business iIssues. He did bis urdergradu-
ate work in international relations at
Dartmouth College and bas a law degree
JSrom Yale University. He was interviewed
by CEEN Senior Editor Bette Hileman.

Why are countries having
80 much trouble agreeing
on what greenhouse emis-
slon reductions to propose
in Kyoto?

The big problem we have in
the international negotia-
tions right now is that each
country comes at the global
warming problem very
much from its own histor-
cal perspective. Australin
and the U.S. both have large -
per capita emissions result-

ing In part from very sizable
industrial investments in fos-
sil fuel, So both countries,
feeling they must protect
their fossil fuel industries to
some extent, are reluctant
© to make lurge cuts in per
capita emissions, Japan's
per capita emissions are
already much lower than
those in the US, beciuse Ja-
pan is much more energy ¢f
ficient. From its stindpoint,
a per capita limit might
be very tuir. And many o
the developing countries—

Chimt, for example, where
per. capitd emissions are
onetenth of those in the
ULS., and Banglawdesh, where
they e onefifticth—would
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probably happily sign on to & per capita
emissions limit ut the US. level today, But
that would mean«a [(Hold inerease in emis
sions in China and a 50-fold increase in
Bangladesh. These different perspectives
cause 4 huge amount of maneuvering over
the question of where the right national
emission allocations might be.,

Suppose the developed countries—by
some fluke—could agree In Kyoto on,
say, a 10% emissilons 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 the goal of the cli
mate convention, this will require far, far
more than the stabilization of emissions. It
will require roughly a2 60% reduction in
cmissions worldwide. What that probably
translates to, given the need to work out
some kind of equitable arrangement be-
tween countries of very disparate per cap-
ita levels, would be that countries in the
Organization for Economic Cooperation &
Development (OECD) would ultimately
be required 1o 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 fairfly 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 risks In signing an
emisslons reduction protocol?

Acnually, there are two. One risk is that a
protocol will be so weuk it won't do any-
thing 1o drive decisions, The second is that
even though the protocol is weak, it will
not be ratified by the U.S. Senarte because
it won't involve commitments from the
developing countries as required by the
Byrd resolution in the Senate, As a result,
the Administration might end up signing
the protocol, but wouldn't be able to do
anything with it for the next few years,
while other countries would not reduce
emissions either, because they'd bé waiit-
ing for the US.—the biggest single green-
house polluter in the world—ro act.

The pructical effect would be rthart the
whole process would frocze for fuur or
flve years, So there would be a huge
amount of spinning by the fossil fuel lob-
hies, i lot of emation generated, a lot of

dust kicked in the air, A piece of paper,
a protocol, could become the enemy of
emissjon reductions.

The Administration needs to realize that
ir'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 selfsustaining in the
South [developing countrics] as well as
the North [industrialized countries],

Then, should negotiators in Kyoto give
up on the Idea of pushing for mandato-
ry cutbacks on emlissions?

We should not be pushing for mandatory
emission limits. We should be pushing for
actual reductions, It will be easier 1o get a
consensus among the OECD countries and
the developing countrics on practcal come
mon cooperative measures that can drive
down the price of green energy. If Third
World countries perceive that the emis
sion control approaches taken are going
to be very expensive and slow Jown their
development, then it's going to be very
hard for them to enter into any kind of
agreement. A stateyy that works is going to
have to be one that has its own very posi-
dve cconomic feedbacks, one that extends
opportunity rather than slowing it down,

How would driving down the price of
green enorgy—that Is, renewable ener-
£Y sources and efficlency measures—
benefit developing natlons?

Developing countries are facing the tm-
peratives of industrializition and pover-
ty alleviation, That's where a conscious
cffort w extend electricity to the 2 hilk
tion people off the clectric grid mostly
in rural arcas of the developing world
through decentralized energy forms—

largely solar, wind, and bumms—has
remarkable potential,

It could have .tremendous posulve
feedbacks. We've seen the urban popula-
tions in developing countries grow from
285 million in 1950 to 1.4 billion in
1990. And the projections are that by
2025, the cities of the developing world
will have 4 billion people. What a tri-
pling of the population means for the
Mexico Citics of the world is just stagger-
ing. This is probably the single largest en-
vironmental problem today.

But if there is a green energy transforma
tion, and electricity from renewable sourc-
cs is extended o 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 pcople in the
cities of the developing world by 2025.
That's much much more manageable,

What would you say is the bottom-ine
requirement for emission reductions to
oceur?

Reductions are going to occur worldwide
only if green energy becomes cheaper
than dirty energy derived from fossil fuels.
If the adopted policy does not recognize
that from the start, we're in the position
where it is going to be like King Canute
trying to sweep back the tide because there
isn't enough money available through the
international community to substantially
buy down emissions—to pay a premium for
rencwable ¢ncrgy. If green energy consis
tently costs a lot more than other energy,
there will be a pittance to buy down some-
thing here or there, and the tides will keep
rolling in. Bur if green energy is cheaper,
we will have a selfenforcing system, Then
a United Nations force or other verifica-
ton mechanism would not be required
10 keep the Chinese from burning 3 bil
lion or 4 billion tons of coal a year.

Given the staggering problems of set-
ting up a verification system for some-
thing so pervasive 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 work] commit w a system of univer-
sl emission limirs.

Have major transformations of the sort
you are talking about happened at oth-
er times in U.S, history?

When you look at what we are facing in
the ¢limatg aren, the closest analogy for
what we need to accomplish is the infor-
mation revolution. m 1951, when: Univag

SEPTEMBER 22, 1997 CXEN 23
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cunc out ay the st commercial lange-
scale computer, its price in current terms
wis in the mnge of severd million dollars.
Elfectively, o weam of Ph.Ds wias needed
to run it, Yet today, a family can purchase
4 laptop computer for one-thousandth the
ctlective price of Univac in 1951, And u
junior high school student can perform fir
more calculations on the laptop than ever
could have been accomplished on Univac,
This has happened beciuse of i tremen-
dous revolution in the computer industry
that was substantially market driven and
fided by a certuin 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 revolution?

Yes. In the case of wind encrgy, prices
have dropped damarcally 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 the U.S. average
wholesale price of electricity.] Prices for
photovoltaic electricity on grid are also
coming down quickly, It docs not ke a
huge leap of imagination to envision a
time when countries arowmd the world—
in both the North and South—may be
powered by a combination of some fairly
decentralized renewnbles and large scale
on-grid applications. Solar roofing 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.,
Houstorrbascd Enron, is diversifying its in-
vestment portfolio significantly, Enron

. purchased Tehachapi, Calif-based Zond
* which is a wellestablished wind energy

company. It is involved in a 100-MW wind
project in Minnesota as well as one in
lowa 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 change
something that should be addressed in-
ternationally and also by BP through its
own actions. BP is now the fourth Inrgest
solar company in the world with slightly
less than 10% of the solar production,

What about renewable energy in devel-
oping countries?

" Ol the large developing countries, Indi

hats the most aggressive interest in renew-
able energy, The state of Tamil Nadu in
souther [ndin has now beeome second 1o
California in wind energy capacity, and it

24  SEPTEMBER 22, 1WW™ C&EN

is hoping to become the world leader in
ttusmanussnndwlararcnuhng
strong incursions into other parts of India.

Are energy transformations happening
in the transportation sector?

Yes. Daimier-Benz, for example, hus got-
ten very interested in hydrogen fuel cells,
It purchased a major interest in Ballard
Power Systems, Vancouver, British Colurn-
bia, which is a leader in that field. There
arc somc indications that Daimler-Benz
will be producing vehicles powered by hy-
drogen fuel cells on a large scale by 2002,

‘Whar's happening here is thar while
the diplomats dither and the countries all
circle in different directions, some vision-
aries in the corporate commumity are mak-
ing major changes. The reason | tend to be
an optimist {s that Ken Iay, chief execu
tive officer of Enron; John Browne, head
Of BP; the executives at Daimler-Benz; and
people like Stan Ovshinsky, who founded
Troy, Mich-based Energy Conversion De-
vices, do recognize that future encrgy sys-
ems are going ta be very different from
current ones. These revolutionaries are
playing in the energy area somewhat the
role that Steve Jobs and Bill Gates played
in the computer area.

You'll find eventually that the fossil
fuel equivalents of IBM, the major oil
companie¢s, will change significantly,
What the public process can do, inchuk
ing the climate negotiadons, is encour-
uge governments o phly i1 constructive
role in reinforcing a revolution that is al-
reidy under way.,

So what do you think governments
should do in Kyoto?
They should focus the dialogue on reache

ing common agreements on increased
fnvestmenes in and promotion of green
energy. Thik is something that the ULS,
could buy into as well as developing
countries.

What is the attitude of the developing
They were promised much at the Euth
Summit in Rio de Janeiro over five yeurs
ago. At that largest gathering of heads of
government in human history, leaders of
the industrialized world pledged greatly in-
creased aid for environment in developing
countries, However, since then, virrually
all the industrialized countries excepr Ja
pan have cut back significandy on their
aid. This has created a lack of trust be
tween the North and the South.

Also, the developing countdes don't
want to get Jocked into something that is
going to hammer them down while the
Industrialized countties have the luxury of
being uable to put their wastes into the
common atmosphere in order to sustain
development, Developing countries know
they can't industrialize without increasing
emissions unless alternative encrgy sys-
tems are available.

Do the developing countries feel left
out of the climate discussions?

They feel they're almost not at the table at
all in this whole discussion, Although they
are reluctant to get hammered under
some sort of an emissions freeze that
couid put them way way behind where
the industrialized countries are in per cap-
ita emissions, they have a real intcrest in
limiting greenhouse gases, But nobody has
ever come to them with anything other
than a handful of joint implementarion
projects.

Given all that, and given the huge dis-
parity between per capita emissions in
the developing and industrialized worlds,
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 we focus s dip-
logue on reaching common agreement on
increased investments in clean energy,
some of the developing countries will be
the first ones to come on board and that
will get the emission reductions.

What steps can OECD governments
take to help the developing world con-
trol emissions? 2
One practical thing we can do is st tak-
ing programs in enengy efficiency to vari.
Ous Cities around.the workd, The 118, has
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some remiaekable mechanisns, ‘e Eovie
ronmental Protection Agency and the 1e-
panment of Energy have been working
closcly with the private sector and have
developed the Green Lights program and
now the Energy Star progrm, Encegy Star
has found ways of producing fax ma-
-chines and all sorts of office equipment
that use much less energy. These pro-
grams can be selffinanced, and they
would yield benefits to the local scono-
mies in the Thied World, [t we ¢combine
that effort with an aggressive effort to de
velop both offgrid and langer scale ongrid
renewable energy projects in countries in
both the South and North, the prices of
green energy will plummet and the availe
ability of encergy will increase.

What measures could the U.S. govern-
ment take to control emissions here?

In the near term, utility restructuring
could have the biggest effect on our green-
house emissions, We could give consum-

€ sume el voice by setting up a system
in which they ean choose to piy i modest
premium o increase the proportion of ne
newables by their paricular utility. Some
incentives of this o coukl be built into
the restructuring legiskation.

Right now, we have a huge potential
for doing this, There is i technological
revolution under way. There is strong
public support. Polls, including those
conducred by the utilities, have indicated
A certain willingness to pay a premium
for cenewables,

How about action in the transportation
sector?

We need w find a way to move our teans-
portation system foward some major k-

ternatives to gasoline. This could be the -

hydtogen fucl cell. t could be a major
potential breakthrough in electricity, if
some of the solur breakthroughs contin-
ue, It could he hybrid combinations—ve-
hicles powered by a combination of bat.
teries and cngines.

There is a danger. A few years back, the
US. produced the bulk of the world's
wind energy. Now we produce about
30%. The US., through some investments
over the past couple of decades, has played
a huge role in the development of cficien
cy technologies and renewable applica-
tions, But right now, European and Japa-
nese companics are making most
of the new investments in these
areas and have purchased a lot of
the US. firms. What should be rec-
ognized is that the renewnble en-
ergy industry is potentially as sig-
nificant as the electronics and
computer industry, If major U.S,
energy companies step aside on
this, they are going to play a large-
ly diminished mole in the future.

But I'm hopeful that other
115, 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, they bring huge levels of so-
phistication. They bring the fi-
nancing resources, they bring the
marketing mechanisms, all the
things that are going to be neces
sary if this energy transformation
is to huppen, If the large oil comr
panies strt 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 will produce major
disruptions in the climate system, if we
<un make large reductions in emissions a
decade sooner, we not only will improve
living standards around the workl, but
we will sty Further away from cata-
strophic climatic changes,

Should nations use taxes to
reductions in greenhouse emissions?

Where it is accepted within the political

SYNLCm, SONK COUNtRCS can use tixes of
fectively. The British have done this, oth-
er countrics in Europe have cenainly
done this.-In the 118, and the developing
wordd, it iy unlikcly that taxes are golng
to play a large fole,

Given the popular resistunce to wxes
in the U.S., the only wiy you can begin.
to start talking about major energy taxes
is us part of some profound tax restruc-
turing that involves a kind of left-right
compact—where payroll txes arc essen-
tially dropped, perhaps in order 0 in-
crease job generation, iand replaced with
some kind of an energy-plus-consump-
tion tax. But the problems associated
with this are so difficult, we will much
Sooner sce government cooperation
with business in spurring investments in
green encrgy,

vestments in green energy?

The President could meet with top cor-
porate [eaders in this area, invite them to
the White House. He could invite the
people who developed the cleaner cars,
giving major publicity to them. He could
convenc other combinadons of execu-
tives to encourage wind or solar energy,

President Clinton, Japan's Prime Min-
ister [Rytaro] Hashimoto, and Germany's
Chancellor [Helmut] Kohl might pull to
gether the CEOs of the large automobile
companies for a day or two, They might
consider 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 banks, and
Brian Atwood, director of the U.S, Agen-
¢y for International Development, and
look at what can be done for solar encr-

8. He could convene meetings with top

leaders of China oc India to look ut how
these countries could cooperate to bring
in renewuble energy. My sense s that
this sort of hands-on activity by the Pres
ident would really send a signal.

If you were a member of the White
House Climate Change Task Forco,
what would you do?

The OECD countries have averaged
about $8 hillion a year, closer to $7 bil-
lion now, in dircct government invest
ment in energy R&ID. Less than 10% of
that has been for cencwables and less
than 10% for enengy-use efficieney. Over
the next five years, [ would have the Ad-
ministration, ogether with Congress,
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make renewables and efficiency the bulk
of our energy R&D investment.

But at the same time, [ would use the
-7 mectings |of the U.S,, Camca, Japan,
France, Britain, Germany, and Italy, plus
Russia] to work with other industeialized
countries to produce similar changes in
R&D funding, The OECD countrics
should agree that part of their enenzy
R&D should be focused on applications
for India and China. Then, [ would move
10 see that the DOE labs work aggressive.
ly with organizations in developing coun-
trics 10 try 1o make green 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 benchmark to show that we
really are trying to bring about 2 green
encrgy transformation, it could build
some trust in the developing countries.

What do you think will actually come
out of Kyoto?
Maybe sometime in the future there will
be enough trust berween North and
South and berween Europe and North
America so an effective, written, legally
binding agreement can be put together.
But right now, the best written agree-
ment that could be negotiated in Kyoto
would be a fairly weak protocol that
would almost certainly be rejected by
the U.S. Senate, would involve no com-
mitments by the developing countries,
and would involve no incentives for the
developing countries 10 do anything.
That is a far worse situation than one
in which you don't necessarily have 2 le-
gally binding written document, but you
have a whole serics of commitments by
governments to show they are doing
something. This would send a signal to
the corporate sector that governments
are serious about emissions reductions,

Do you see any movement in that direc-
tion? Do you think that govemments

. might do anything like that?
- We ar the institute are hoping to see that

change in the nextr several months,
We're trying to talk 1o various folk, We
believe there is a real risk of a train
wreek in Kyoto, A train wreck is a situg-
tion where nothing ereative is an-
nounced, there is a breakdown in negoti-
ations and finger-pointing and recriminas
tions for four or live year,

The more constructive path [ de-
scribed would require a lot more creativ-
ity by the vadous parties involved. But
it's very doable.
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Shoutd govemments encourage expansion
of nuclear power to help cut emissions?
You have to take that country by coun-
try. In the US, we haven't had a single
new start in almost two decades. The
reason is you can’'t make nuclenr power
COst competitive given the 10 years it
takes to build 2 plant, Because a substan-
tial part of the U.S. public has profound
problems with nuclear power and be-
cause we have a very litigious system, it's
hard to imagine that a project can be fast-
tracked here in less than 10 years.

There are countries where nuclear
power can perhaps be made cost com-
petitive. Although it has some disacivan-
tages, it may be preferuble to largescale
investment in fossil fuel facilities. So the
global mix of encrgy systems is going to
involve some significant role for nuclear
power in those countries where it is po-
litically acceptable. In China and Korea
and some other countries, nuclear pow-
er production may well be expanded.

What do you predict will happen with nu-
clear power 30 or 40 ysears from now?

Over the longer haul, I doubt it can be
cost compctitive. One of 118 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 thing being possible with nuclear,

What lessons do you think governments
can take from the Montreal Protocol on
Substances That Deplete the Ozone Lay-
er and dpply to climate change?

In this area, if there is a lesson, it's really
that success in efforts to control green-
house emissions will require a govern-
ment-private partnership in which much
of the heavy lifting will be bomne by the
private scctor, To implement the Mont-
real protocol, people like Steve Andersen
[a director in EPA's Stratospheric Protec-
tion Division] and some in the Air Force
worked very effectively with industry to
bring on chlorofluorncarbon substitutes
in a very short time. The process allowed
industry 1o feel comfortable that it could
make this transition without major dis-
ruption. Companies continued 1© mitke
money selling substitute products, and
consumers didn't see major glitches.

In our efforts to control climate
change, we need 1o recognize that pri-
vate companics are not chardes. Goy-
ermnment has to he creative in helping to
catalyze peofitable investments and see
ing that its actions don't inhibit them.

@001/001

Do you think that we are aiready expe-
rencing disrupted climate 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. Tom Karl, a
senior scientist at the National Climatic
Daw Center of the National Qceanic &
Atmospheric Administeation, has ana-
lyzed a lot of data in the U.S, that suggest
what we've seen has been some increase
in extreme rainfall events, Climatc dat
over the last generation or two suggest
that we're seeing some of the finger
prints of climate change already, And
there is prefty solid evidence that heavy
rainstorms and blizzards. may become
more common over the next several gen-
erations. It also seems plausible that we
will see more intense hurricanes, There
are some scientists who predict that.
There arc others whose research sug-
gests the pattern may go in a different
direction.

In terms of severe weather, such as
droughts and floods, there are more cata-
strophic events. The water cycle seems
to be more volatile,

Do you think Earth has entered into a
perlod of Instabliity In which past ci-
mate will no longer be a prologue of the
future?

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 cssentially
Brown 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 for the past 250,000
years, they show some very abrupt
changes, It is possible that it doesn’t take
that much fo 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 years
ago thar there were very marked chang-
s over decadal time periods. When Earth
began to warm, up 2°C from where it is
now, as it enered the Eemin period,
it experienced very sharp upward and
downward movements in temperature. It
Is possible that Earth may enter into anoth-
er period of instability, This makesy it cven
more urgent to ransform energy systems
to control enissions, 4
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Catalyzing'Green Energy Development: ;
A Way Out of the Looming Climate Negotiations Impasse?

John C. Topping, Jrs J.D.

President, Climare Institue

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 become . 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 ratfication 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 birding 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 countries 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 Clinton Administration fared no better.
' Modeled after the acid rain provisions of the U.S.
Clean Air Act Amendments of 1990, the U.S.
approach endorsed legally binding targets for
“industrialized countries at some unspecified pro-
portion presumably below cach country's 1990
cmission levels. To reduce complianee costs the
LS. proposed tha legally binding requirements

b

‘be set well in the future, perhaps not beginning

before 2010; that countries be allowed to average
their annual emissions over periods as longasa
decade, that emissions trading be permitted
between industrialized countries, and that coun-
wies that missed their binding targets be permit-
ted to borrow with interest against future require-
ments. Having already drawn sharp domestic crit-
icism from U.S. fossil fuel producers and users

‘and the AFL~CIO for committing to legally bind-_

ing targets, the U.S. approach was attacked by a
number of EU countries for failing to specify par-
ticular reduction targets or dates. Some environ-
mental groups also assailéd the borrowing provi-
sions of the U.S, initative.

" Developing countries also madc clear that

. any emissions agreement that emerged from

the December 1997 Kyoto Conference would
apply only to industrialized countries. Some fos-
sil fuel producers, most notably Kuwait and
Iran, insisted, furthermore, that should indus-
wrial countries commit to binding targets that
might reduce fossil fuel use, they'should also be
obligated to compensate fossil fuel producing
countries that might lose export earnings.

Giveri' the sharp differences among and
within the kev industrialized ‘countries, the
prospects for consensus at Kyoto are murky at
best. Should an emissions protocol or other
legally binding instrument nevertheless be
signed at Kyvoto, 1hiz would under US. law be
deemed a treaty and would require a two thirds
allirmative vote ol the ULS, Senaee.
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This paper will attempt to shed some Tight
o the issues underlying the climae negotia-
tions and to suggest that there may be aurctive
routes for limiting greenhouse emissions which
could command broad 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
consuimers at prices below those of most fossil
fuels. ' '

What are the Stakes i in Avertlng Glu:nate
Change?

Developing an e&‘ecmne global effort to sta-
bilize greenhouse emissions and perhaps ulti-

mately atmospheric concentrations depends

significantly on understanding the likely timing

and manifestation of impacts. Owing to limita- . -

tions in climate models, and their difficul-
ties in reliably projecting specific impacts
at the rcgional and sub-regional level, some
caution must be exercised in making geneml-
" izations about impacts,
Some of the most probable and most s:gm.ﬁ-
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 coastal storms. In some small island
states such as the Maldives in the Indian Ocean
and some South Pacific countries. a rise of only
two or three feet might destroy the viability of the
entire naton. Larger countries such as Ban-
glaclesh, Viet Nam. Indonesia, Phlltppmes
China, and Egypt have millions of people situat-
ed in low lving coastal arcas, vulnerable river
delras or islands that could be inundaed by sen
level vise or mvagred by tropical eyclones. Yet, the
threat of sea level rise anud severe stonns is not

CLIMATE INSTITUT 004
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merely a phetomenon thiat will alfeern the Third
world, The Gulf andd Athatic Cousis of the ULS,

Care especially vulnerable. On average. sea levels

have risen wbout a foot in bith of these regions
over the.past century, with roughly half of this
atributable to global sea level rise and the other
half to Factors such as ground water withdrawal,

. oil and gas drilling and natisral subsidence. With

climate warming this rate of sea level rise is likely
to increase significandy with local sea level rise in
the.range of two to three feet probable along the
U.S. Gulf and Adantic Coast. 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 wo
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 may face intrusion of salt water

. as sea levels rise. Other coastal areas threatened

with significant shoreline loss include Mass-
achusetts’ Cape Cod and the Carolina Coast.
Although sciendsts 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. Ata
minimum, it is clear that storm surge, the source
of much death and destruction in 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
more frequent. In 1992 a group of atmospheric
scientists at Australia’s Commonwealth Sci-
entific and Industrial Research Organization

" (CSIRO) projected such trends. Modeling like-

ly changes for Australia, Western Europe, [ndia,
and the Midwestern U.S. under warmer tem-
peratures (around 2070) they projected more
days of inwnse rainfall in all places with the
number of divg of an inch or more of rain
roughly doubling in the US Midwest. With
higher rutes ol evaporation associated with

- higher temperures, soil maoisture may de-

i
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1PCE concluded thae *the balance of evidence

. 4 - v
+siggeeests that there is a discernible human inllu-
ence on global climate,

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

had worldwide temperature records.

At the same time that temperature records
and scientific consensus are converging (o
establish that climate change is a near term
threat that. may already be affecting humanity
and ecosystems; current international strategies
for limiting greenhouse emissions seem to be
falling abysmally short. d

With two notable exceptions, United King- '

dom and Germany, virtually all large OECD

. countries seem likely to fail by year 2000 in
greenhouse cmissions to 1990

returning their
levels. Although both countries have diligenty

- built greenhouse emissions considerations into
. energy and transportation policy, each has also
' benefited from particular national factors. In Bri-

win the Tory Government, having no obligation
to the coal unions, has been able to realize large
scale economic savings and greéenhouse emission
reductions by substituting plentiful North Sea

natural gas for coal. Germany has cut its green-

house emissions in part by reducing large scale
energy inefficiencies in the former East Germany.

Like most other OECD countries, the U.S.
seems likely to miss its goal of bringing total
annual greenhouse emissions to 1990 levels by
the year 2000. The core of the U.S. effort has
been some voluntary initiatives such as EPA’s
Green Lights and other energy cfficiency pro-
grams and DOE’s Climate Change Challenge

partnership with the electric utility industry. '

U.S. shortcomings in meeting emission stabi-
lization goals have been attributed to a variety
of Eactors—a reduction in real costs of fossil fuel
energy, continued increases in vehicle miles
traveled and underfunding of the administra-
tive costs of the voluntary programs. Somewhat
similar explanations appear o anderlie the dif
ficultics ot other industrial countries in meet-
ing cmissions stabilizution objectives.
Meanwhile, greeniouse emissions are grow-
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iy b rpid rate in most developing conntries,
Roughly 'two hillion people lack aceess to.elecs
tricity. Governments are scrambling to extend the
electric grid, with annuwil increases in elecuicity
use growing as much as 8 percent annually in
Asia. Rapid increases are also occurring in motor
vehicle use, with the great majority 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

Framework Convention on Climate Change,
will require a much more 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 benign

. encrgy, especially end-use efficiency, solar pho-

tovoltaics, wind, biomass, and hydrogen.
Like the information revolution that has

reshaped our lives, this ransformation of global

energy use would be largely market driven, Once
fully functoning it would be self execudng—
China would not let its coal buming rise to three

‘billion tons a year because cheaper, cleaner fuel

would He 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
involvemnent of key countries such as China or
India than would a radidonal regulatory regime.
Morcover, rather than 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 dolluars of loans, investments, and
grants made each vear by multilateral and bilat-
eral development assistance agendies, and direct
purchases by governments for their own pur
poses (buildings, vehicles, and energy)—and the
Lwnching at the highest levels of inernational
public privite partnerships.
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All of these measures can be accomplished
by exceutive action coupled with requisite major-
ity Congressional support for annual appropria-
tons or other implementing legislation. They do

- Not require treary ratification. They can also go a
-long way towards cost-effective implementation
. of any 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
parmership 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 udlity -

Industry, and a variety of creative financing and
-market pull initiatives of groups including The

‘Rockefeller Foundation, Greenpeace, and the
‘Edison Electric Institute. ‘Although success of

these initiatives will require sustained U.S.
Presidental level leadership and 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, and chief executives of multilateral
banks, international automotive manufacturers,
multinational energy firms, leading investment
banking firms, and major foundations con-
cerned with environment and development.

investment in energy RED so that within a few

years the bulk of this investment is directed

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 to renewables and
a similar proportion to end-use efficiency. The
bulk of this funding has gone to largescale
nuclear and fossil projects. In a single year the
OECD spent as much on nuclear and fossil R&D
as has been spent on phatovoltaies (PVs) since
research into PVs begn more than 40 vears ago,
{(Although greenhouse benign, nuelear power is
cost competitive only in a handiul of countries

CLIMATE INSTITUT

and cerainly not in te US) Moreover, even
should modest advances occur in nuclear or fos-
sil planws, these advances would 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.

~ With very modest R&D funding, wind ener-

. gy became a cost-competitive commercial ener-

gy option:with electricity costs dropping 50 per-

. cent during this period. In- California, wind is

now available at some places at about 4.5 cents
a kilowatt hour, well .below average national
U.S. electricity costs. The cost of electricity from
photovoltaics has been cut by a factor of ten
over a sixteen year- period. Already cost com-
petitive for - off-grid applications, PV is
approaching commercial compettiveness for
on-grid applications with major projects by
Solarex, an Enron-Amoco joint venture, near-
ing completion in Nevada and India. The
Nevada project will deliver about 100 megawatts -
of electricity at about 5.5 cents a kilowatt hour,
‘As the host of the June, 1997 G-7 Economic -
Summit in Denver, President Clinton is ideally
positioned to nudge the heads of government
of the G-7 to commit to a reorientaton of their
energy R&D investment to focus more on end-
use efficiency and renewables. Moreover, such
an initative would -appear to have a good
chance of commanding bipartisan support in
the Congress. Indeed, one of the most signifi-
cant developments in an often polarized 104th
Congress was the emergence of a genuinely
bipartisan and ideologically diverse Renewable
Energy Caucus, a group which succeeded in
floor amendments to restore funding for
renewablg energy programs. :

Reorientation of multilateral and bilateral
energy firiancing programs to focus significantly
on end-use efficiency and renewables, especially

applications in remote site rural areas of
developing countries.

Only a uny {raction of the CneTry invest-
ment of major multilateral agencies including

the World Bank, the Asian Development Bank,
and the Tner-American Development Bank has
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Rone W renewables sich ay PV, wind or bio-
mass. Their energy portfolio hys heen dominae.
el by large-scale Fossil projects, often serving
mujor urban areas. Such Projects largely vali-

- dute already well established technologies and

do litde to bring down the unit price of deliv-
ered power, Such projects can, when cconomi-
cally feasible, obtain financing in the private

capital market. Some eriics question whether

multilateral institutions should be investing in
such’ projects when so many in rural areas of
developing countries lack access to electricity.
Aside from bureaucratic inerta of the banks

-and host country fixation on. largescale pro-

Jects, a major obstacle to development bank
financing of offgrid renewables has been the
high transaction cost associated with generally
small-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 mulriat-
eral banks now seem to be taking renewable
development seriously, Both through its vote on
partcular multilateral projects and its informal
influence, the U.S, Gove
reinforce this gend,

App&ingﬂ:elemaw:fnuxmhml

'. Fici xms 1o devélopis

~ 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 very livle public
investment. These programs have resulted in
cxcellent applications software which can
enable building MANJEETS O assess potential
efficiency savings and design of programs with
very quick payback from energy savings, Wich
minor adaptations, such software could be used
widely in developing countries experiencing
explosive increases in annual clectricity use in

L mjor urban areas.

rnment can strongly
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Using public private bartrerships-to seize niche
markets in industrialized countries Jor renewable
technologies,

. Examples of such partnerships include:

¢ The "Utility PhotoVoluic Group effort in
which the clecuric uility industry and U.S.
DOE are working to launch PV demonstra-
tion projects in the U.S,
®* The Oxford Solar Investment Summir
Process spearheaded by Greenpeace activist
Jeremy Leggert. This cffort seeks to kindle
lnterest among major insurance companies
and other financial institutions in PV invest-
ments and to obumin electricity consumer
commitments for PV projects. Among those
that have provided pledges to buy PV power
are Greenpeace members and senjor citizens:
homes, ‘ :
* The Solar Roofing initarive emanating from
the September 1996 Washington Summit on
Frotection of the World’s Climate. Solar roof-
ing shingles were identified as the renewable
technology with the greatest near-term
- potental for mass Penetraton into the U.S.
consumer market. At 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 entry of solar roofing to the consumer
market the Climate Institute, 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 withour diminishing
annual giving. ' .

Convening Summits of senior officials of

government and industry to speed green energy

dwdopnwnz.

O —

In recognition of the international nagure
of the energy and transporcuion markers these
meetings may need w involve heneds of govern-
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