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orne thing magical is happening
~ to our planet. It's getting smaller.

Every day, more people and more information are
making the Internet a place of incredible opportunity and transformation.
Suddenly, folks ju t like you have access to
potential cu tomer , business contacts, partners
and competitors in every corner of the planet.
How can you make the most of this opportunity? Well, we'd like to help.
We have all the minds and re ources of
JBM focu ed on the emerging world of networl ed
computing.
Over the next few month, we're going to
eli cus strategies and technologies to help you get
tBM.IBM Global Nelwork, CrVVlolopes and Soluflons for a small planet ate trademarks allBM Corp

from here to there. Let's start by talking about
what's going on across the planet.
Electronic commerce is becoming a realitv
thank to improved security and encryption
technology like our innovative Cryptolopes" whicl
ensures that messages are read only by the
people you want reading them.
Cybermalls are springing up everywhere,
letting companies sell their wares to millions of
customers online, without costly real estate.
And instead of gathering dust in a warehous'
products are made and shipped to order.
You now have acce s to incredible informatioll
resources. Service Iii e IBM infoSage can scow'
thousands of different information sources tofintl

torus ana Noles are lfademar~s allolus Devel Corp © 1996 IBM Corp

the needles you need in the vast virtual hay tad.
Imagine how that can tran form your ability to
make decisions, to plan and to profit.
And the infoflow goes both ways.The more
of your own enterprise data you can bring online,
the wider you can cast your net.
The secure IBM Global etwork" is helping
companie connect. Businesses are expanding to
give customer and uppliers piping-hot information on prices, inventory and delivery schedule .
Making them more efficient and honing their
comp titive edge.
All thank to one of the world's largest private
data networks, with ecure access from Rio to
Reykjavik and 848 other cities worldwide. And by

using Lotus otes" 0 er the Internet, people in
remote locations can work on the arne project
simultaneou ly, expanding their reach e en further.
If you're eager to tal e advantag of th
Internet, you don't need to be a millionair . Or a
geniu . Youjust need to drop bywww.ibm.com.
Or call I 800 IBM-7080, ext. G200 for our

b'ee 16-p~ge booklet highlighting hox IBM can
help your bu iness thrive in a networl ed world.
Thi i just the beginning. We have a lot
more to share with you. Ju t remember: it' a small
planet. And it's yours.

---Solutions for a mall planet"
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"Wotk needs to mean
enjoyment and learning.
Thafs what I've

found here."
The Engineer: Richard Saffran,
Technical Staff, M.S., Massachusetts
Institute of Technology
Date Hired: July, 1985
Last Position: "My last position was with a
'starr-up' company. There seemed to be lots of
potential, it just never mat:erializ.ed. The company
ended up closing. Bose is a large enough company to support ongoing research and development. It's always exciting, always new, and
stable enough to be around for the long term."
The Goal: "I wanted a company that would
challenge me and help me grow. I wanted the
opportunity to share ideas with others and
learn from them. And Ididn't want to be doing
the same task forever. My new company
would have to be a growing one ...a leader
in the industry."

Richard Saffran, in the Bast! Life Test facility.

Bose Corporation is among the most successfulAmer-

The Result: "As a member of the Bose
technical staff, I have the freedom to spend
time with other engineers and see what they're
working on, and learn from them. Ican spend
time in a state-of-the-art lab and just 'tinker' if
that's what Iwant to do. Bose's expectations
of me are high, but I still have the chance to
explore what excites me, whether or not it
applies to a current project. Ialso have the
opportunity to learn more, and do things I
haven't done before, not just those Ihave."

ican companies competing in the international consumer products marketplace. We welcome exceptional
engineers with imagination and courage who wish to
pursue their ideas in an innovative team environment.
ELECTRICAL ENGINEERING MANAGER
Reporting to the Chief Engineer and Director of Electronic Product Development. Management responsibilitiesinclude hiring, performance appraisal,
salary administration, and ensuring that commitments are met. Technical
responsibilities include defining project development strategy and tasks.
Requirements: The qualified candidate will have a BSEE minimum, M EE
preferred,with a minimum of fiveyears' experiencemanaging electronicproduct development teams. Must have a record of successfullyintroducing products into manufacturing and have prior experience a a design engineer.

For more information on opportunities at
Bose, please write, in confidence, to Paul
McKinley, Director, Engineering Operations, Bose Corporation, The Mountain,
Framingham, MA 01701-9168.
Bose is an Affirmative Action Employer.

--BOS~

Better sound through research ..

First line
April 26, the world commemorates the tenth anniversary of the
worst nuclear accident in history.
On that day in 1986, a violent
explosion at the Chernobyl Nuclear Power
Plantin Ukraine completely destroyed Unit
4, spreading radioactive contamination
throughout Europe.
The word "Chernobyl" has since come
to symbolize the catastrophic potential of
blind technological progress. According to
a recent report of the U.N. secretary-general, some 160,000 square kilometers-an
area the size of England, Wales, and Northern Ireland combined-have been heavily
contaminated by the disaster, and an estimated 9 million people affected. Almost
400,000 people have been forced to leave
their homes, many never to return. And
serious health consequences continue to be
observed, including a dramatic rise in thyroid cancers in children.
One week before the anniversary of the
Chemobyl accident (right around the time
you receive this magazine), Presidents Clinton, Yeltsin, and the G-7 leaders are scheduled to gather in Moscow for an unprecedented summit on nuclear safety and nonproliferation. Both the anniversary of
Chernobyl and the Nuclear Safety Summit
should prompt world leaders to take the
substantive steps necessary to avert further
nuclear disasters.
Such steps are essential because 10 years
after Chernobyl, 67 Soviet-designed nuclear reactors continue to run in Eastern
Europe and the former Soviet Union, and
at least 26 of them-RBMK (Chernobyltype) reactors and VVER-440 Model
230s-are known to pose serious safety
risks that cannot be "fixed" with technical
upgrades. RBMKs have an irreparable
design flaw that makes their operation
unstable at low power, or if coolant is lost,
and allows for a runaway power surge like
the one that caused the Chernobyl explosion. RBMKs also use a graphite moderator, which can bum, to facilitate the nuclear
chain reaction. Neither reactor type has
Western-style secondary containment that
would prevent the release of radioactivity
in the event of an accident. Both reactor
designs also lack adequate emergency core
cooling systems to prevent overheating that
could lead to a meltdown. Adding new
containment and emergency core cooling
systems to either model would be finan-
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Our leaders
ean prevent another
Chernobyl only if they
go beyond mlk.

cially prohibitive and, according to many
nuclear engineers, technically infeasible.
Despite the inherent nature of these
problems, most of the international
nuclear-safety assistance in the region since
Chernobyl has been devoted to short-term
technical upgrades designed to improve fire
protection, quality of training of plant personnel, and instrumentation and control
systems. Although better than nothing,
these measures are still akin to putting a
Band-Aid over a compound fracture.
In 1992, the G-7 pledged at their yearly
economic summit to work to shut down
the most dangerous reactors by the year
2000, and they commissioned a study by
the World Bank, the European Bank for
Reconstruction and Development, and the
International Atomic Energy Agency to
look at alternatives. This group concluded
in its June 1993 report that it would be possible to meet electricity demand in Eastern
Europe and the former Soviet Union while
closing the higher-risk plants by the mid1990s. Yet not one has been permanently
shutdown.
The bottom line is that without sufficient
financial commitment from the West for
developing replacement power to meet
these countries' energy needs, any debate
on closing these facilities is moot. While
the price tag to replace the unsafe plants
will be substantial in the short run, prevention of future accidents will be well worth
the investment,
Unfortunately, the primary reactorsafety item on the uclear Safety Summit
ViSIT
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agenda appears to be ratification of the
International Convention on Nuclear
Safety. This treaty, the result of three years
of negotiations, is all rhetoric--exhorting
individual countries to establish their own
regulations-and has no teeth. It does not
require phaseout of nuclear plants with the
highest accident risks, it does not establish
substantive technical or procedural standards by which nuclear installations should
be evaluated, and it does not provide a
framework for independent third-party
oversight of nuclear facilities.
Our leaders can do a lot better. Specifically, the atural Resources Defense Council, in cooperation with Alexei Yablokov,
chair of Russia's Ecological Security Commission, has assembled a distinguished
international task force of nongovernmental nuclear and energy experts to issue recommendations to the G-7 and Russian
leaders that go beyond the agenda of the
Nuclear Safety Summit and provide substance. Specifically, the task force recommends that the G-7 and Russia: • Identify,
on an urgent basis, power-replacement
options for each unsafe nuclear plant in
Eastern Europe and the former Soviet
Union .• Create a multilateral Sustainable
Energy Revolving Fund, capitalized at a
level of $10 billion (largely by G-7 members).• Prioritize the most dangerous reactors for shutdown by no later than the end
of 1996, thus establishing the order in
which countries would receive assistance
through the fund .• Provide technical and
financial support for establishing regulatory
structures and markets capable of encouraging a wide range of energy alternatives.
The task force is building on a recent
and important precedent for Western intervention and funding. A December 1995
agreement between the G-7 and Ukraine,
regarding the potential shutdown of the
two remaining units at Chernobyl in exchange for replacement power, at least
establishes a principle that could ultimately
be extended to all the other unsafe reactors
in the region. Acting on the task force's recommendations will be a further critical step
in the right direction .•
-THOMAS

AND

M1RIAM

B. COCHRAN
B. BOWLING

The authors are senior scientist and research associate, respectively,
at the
atural Resources
Defense Council ill Washington, D.C.
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"The Electric Car Unplugged" (TR January 1996) by Richard DeNeufville et
al. contains two particularly egregious
mischaracterizations
of California's
zero-emission vehicle program. Contrary to the authors' assertion that electric vehicles (EVs) merely displace emissions, EVs will indeed reduce overall
emissions, thanks to California's clean
electrical generating system. In fact,
emissions in the Los Angeles area from
charging EVs will be only one-tenth
those generated by ultra-low-emission
gasoline vehicles. More importantly,
with no on-board
emission-control
equipment that deteriorates with use,
EVs will always have zero tailpipe emissions and zero fuel-evaporation
emissions-regardless
of how they are driven
and maintained.
The authors correctly note that EVs
don't offer 300 miles of range per
charge. However, when used by a
household, EVs can effectively complement the gasoline car. Consider that 85
percent of drivers surveyed in three
metropolitan
areas drive less than 75
miles each day, with 70 percent driving
fewer than 50 miles each day.
It is important to note that although
the number of EVs will be small in the
early years, their introduction is only the
first step. As innovative future technologies such as fuel-eell vehicles and hybridelectric vehicles are introduced, the gradual electrification of a portion of the
vehicle miles traveled in California will
have a profound and lasting impact on
air quality.
JOHND. DUNLAP III
Chair
Air Resources Board
State of California
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General Motors's forthcoming production and sale of EVs in nine U.S. cities
will put your authors' pessimistic assessment of EV technology to the test. But
the authors' criticism of attempts to
"legislate the results of research" is
clearly far too simplistic, as many successful technologies have been developed in response to environmental laws.

A recent case is the development of substitutes for chlorofluorocarbons, chernicals that have been regulated because of
their role in ozone depletion. When the
international
community
agreed t
reduce their use in 1987, there were n
known substitutes. Regulation based on
"available technology"
would have
been impossible. However, environmental necessity proved to be the mother of
invention: as of January 1, 1996, virtually all CFC uses have been eliminated.
A related issue is that there is no easy
proof of feasibility other than widespread commercial use. At the time that
regulations on catalytic converters and
air bags were proposed, for example, the
auto industry vociferously disagree
that they were "available." Thus, establishing market pull may sometimes be
justified to overcome the barriers to
technological innovation.
ALAN S. MILLER
Executive Director
Center for Global Change
College Park, Md.
Several important issues raised by the
authors deserve comprehensive analysis
before EV s are routinely accepted as a
solution to air pollution. If the electrical
energy for EVs is produced by power
plants run on fossil fuels, these vehicles
may be larger polluters than conventional autos. The Union of Concerned
Scientists found that the average auto
emits about one pound of C02 per mile
driven.
Experience
with
EVs at
Brookhaven
National
Laboratory
shows that EVs are responsible for
roughly 1.6 pounds of C02 emissions at
the power plant for every mile driven.

J. RICHARD

SHANEBROOK

Professor
Department of Mechanical Engineering
Union College
Schenectady, N.Y.
Contrary to the authors' implications,
EV technology is already capable of
meeting many motorists' daily transportation needs and providing a delightful experience. The biggest barrier
to EV commercialization
is not tech-

WE'RE MAKING SURE OUR RESEARCH
The task is challenging. But the rewards are many. That's why at Bayer, we've made our commitment
to health care research a crusade. That's why we'll spend a billion dollars this year in areas such as
pharmaceuticals,

medical imaging, diagnostics and genetic engineering. Working on treatments for

DEVELOPS HEALTHIER FUTURES.
medical challenges ranging from the common cold to cancer, Alzheimer's and AIDS. Nearly 100 years
ago we invented a wonder drug called aspirin, that helped improve the quality of life in the 20th
century. Now, utilizing our expertise and experience, we plan to do the same for generations to come.
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nology, it is market acceptance. Ironically, the California mandate raised
barriers to market acceptance by inspiring many articles such as yours. With
the mandate all but gone, there is now
no reason to magnify EV shortcomings
or minimize its potential to improve air
quality.
The authors provide much negative
information about EVs but do not seem
to have looked very hard for the good
news. There is plenty out there. The GM
EV1, which will hit the showrooms this
year, has been well-received by all who
have driven it. Chrysler will offer its electric minivan in 1997. Ford has claimed
that, except for the up-front price of batteries, EVs will cost the same as conventional cars when produced in volumenot twice the cost as predicted by your
authors' model.
One California company, AC Propulsion, produces a remarkable four-seat
EV based on the Honda Civic. According to public testimony delivered to the
staff of the California Air Resources
Board, this vehicle accelerates to 60 mph
in 6.2 seconds, can range 70 miles at 70
mph, recharges from any available outlet, and uses commercial lead-acid batteries. It provides 200 horsepower and
weighs 3,200 pounds, but is energy efficient in part because advanced regenerative braking recaptures 30 percent of
the energy used in urban driving. After
almost 35,000 miles, the prototype's
total operating costs are under 8 cents
per mile for batteries and 2 cents per
mile for electricity-about
the same as
fuel and oil costs for a gasoline car of
equivalent performance.
THOMA

GAGE

TERA Consulting
Sunnyvale, Calif.

There are several reasons besides smog
to change the way we power cars. First,
the U.S. negative balance of trade
includes about $50 billion per year for
imported oil. The amount of oil we

import is about the same as the amount
of oil we refine to make gasoline. Second, oil is too valuable to future generations for us to keep burning it as an inefficient source of energy for personal
vehicles. Finally, considering the possible
dangers of global warming, we should
work toward eliminating combustion as
an energy source, which is ultimately
possible with EVs.
THOMAS HANSON

Newhall,

Small nickel-metal hydride batteries
have been available for laptop computers for more than a year. General
Motors is now involved in a joint venture to manufacture these batteries for
cars. A recent test of a vehicle using these
batteries travelled 190 miles at 60 mph
on a single charge with headlights and
air conditioning operating 50 percent of
the time, and 245 miles at 45 mph on a
single charge.

Calif.

WALTER P. KERN

Canton,

Although the authors accurately evaluate the technical deficiencies that will
deter consumer acceptance of the EV,
they omit the importance of marketing
in convincing customers that the EV is a
cost-saving product for niche uses.
When an EV replaces a conventional
car for short trips, the owner's costs are
reduced because conventional car mileage is poorest and emissions highest with
cold starts and repeated start-and-stop
operations. And because EVs can last 15
years, their depreciation is low.
A consumer-acceptable
EV must be
more than the bare-bones vehicles produced thus far. Fortunately, most accessories do not require much energy.
The EV must also be price-competitive-probably
$10,000. This is an
achievable goal, considering the EV's
inherent simplicity.
WILLIAM H. SHAFER
Vice- President
Fox Valley Electric Auro Association
River Forest, Ill.

The authors do not properly layout the
case for using EVs to commute. EVs
now available provide essentially maintenance-free travel over ranges limited
only by battery storage capacity. My
EV-I have been driving one to Boston
for five years-uses
lead-acid batteries
and routinely achieves 60 miles on a single charge. Although this is reduced to
40 miles in 20-degree weather, I travel
only 24 miles round trip.

Mass.

DIVERTING CONVERSATION
In regard to Professor J. Richard Shanebrook's letter on nuclear power (Letters
to the Editor, TR NovemberlDecember
1995): it is not
(clear how con(versation will
tsolve our energy and overpopulation problems. Even if all
the hot air generated by our politicians could be harnessed, I doubt that it
could keep the pipes from freezing in our
government buildings. Does he intend
that talk will interfere with sex enough
to keep procreation under control?
PETER

J. DAVIS

Paris, Va.

We apologize for the typographical
error. Professor Shanebrook advocated
conservation.

CORRECTION
"A Down-to-Earth
Approach to
Clean Production" (TR February/
March) should have credited Douglas B. Holmes for the design of the
flow chart on pages 48-9. We regret the omission.

Continued on page 70
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