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Barriers to thinking new about energy

Laura Nader

Anthropologists study the past and the
present; we don’t normally study soci-
eties that don’t exist, let along invent
them. Until about five years ago, I
specialized in studying legal systems
cross-culturally. Now I also look at
questions about energy, science and
expertise, the work place of scientists,
and the freedom of science. How did
an anthropologist get involved in ener-
gy issues?

A few years ago, some people at
NASA asked me to attend a conference
in Monterey, California, on potable en-
ergy systems. My immediate response
was that they had the wrong Nader.
The man at the other end of the line
said, “You are the anthropologist? We
want an anthropologist at this confer-
ence.” Solwent down to Monterey for
five extraordinary days with different
groups of professionals, mainly scien-
tists and engineers. We talked about
different “scenarios™ for the future. (I
hadn’t even heard the word scenario at
that time.) We were to think freely
about these different scenarios for the
future, but it became quite clear that
there were already boundaries around
those scenarios. You were to think
freely—within those boundaries. When
you went beyond them, someone would
tell you, “You're off the track.” Finally
I told one fellow that we didn't know
where the track was; that was why we
were there.

At the closing session, I told these
people what I thought, as an anthro-
pologist, listening to them. I sketched
why I had gone into science—for an-
thropology is a science as well as a
humanity. One reason why I'd gone
into science was that I was curious; I
believed that scientists encouraged
curiosity. In Monterey I had found
that, in fact, curiosity and the freedom
to roam mentally were curbed among
physical scientists and engineers.

The group itself was very limited—
all but three were men; all of us were
white; and aside from two social scien-
iists and two lawyers, the rest were
angineers and physicists.

The most striking observation was

.aura Nader is professor of anthropology at
he University of California, Berkeley.
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the number of taboos. Solar was never
mentioned by anybody other than my-
self, literally not mentioned. The pos-
sibility of dropping nuclear power as a
future alternative wasn't even dis-
cussed. The social and political conse-
quences of nuclear power were not
discussed. Nobody used the word
“safety.” These were all taboo areas.
The fact that we were making decisions
that closed off options to the next gen-
erations was considered irrelevant.

None of these and other central is-
sues were talked about. Every time I
raised them people would say things
like, *You remind me of my son.” That
gave hope. They were at least raising
their children right.

After my talk an engineer smiled at
me and said “Professor Nader, I would
like to explain why we don’t talk about
safety; we don’t talk about safety be-
cause it's built into the design.” As an
anthropologist I found that statement
interesting enough to write down.

A man from Texas said, *'I've been on
a lot of big work projects all my life.
Nuclear’s no different. Anytime
you're building something, you lose
some people. It's just a big crap game,
and this is the biggest crap game of
them all. You toss the dice and hope
you hit seven.”

My eyes were opened further at a
lecture about breeder reactors at the
Lawrence Berkeley Laboratory that I
attended with my husband. The same
sort of group was there—mostly white,
mostly male, and mostly scientists and
engineers. The man who introduced
the speakers said, “'Since breeder reac-
tors are the way we're going to go,
we've brought two people from Atomics
International to discuss the question.”

In the first place, who says that
breeder reactors are the way we're
going to go? There was no discussion of
that question either before or after the
talk.

The first question came from a young
man in the front row, who said, “I find
it incredible that you've talked for a
whole hour about the breeder reactor
and never raised the question of public
safety.” I said to my husband, “That
man does not work in this laboratory.”
(He didn't, either. He was John Hol-
dren, a professor on the campus.) Sev-
eral questions followed, but the only
ones about public safety came from
young graduate students. Not a single
worker at the laboratory asked about
public safety.

For the first time, I began to question
how the work organization affects how
scientists and engineers think. There
are certain pressures, at that laborato-
ry and others like it, that encourage
people to think similarly—that, in fact,
punish deviant thinking. In science,
new ideas come from oddball thinking
and freedom of expression. After that,
I kept my eye on the work place of the
scientist and engineer.

I was soon involved in the conaEgs
(Committee on Nuclear and Alterna-
tive Energy Systems) project at the
National Academy of Sciences. The
CONAES was divided into the Synthesis
Panel, the Supply Panel, the Demand
Panel and the Risk Panel. I was a
resource chairperson for the Synthesis
Panel. My group was to describe what

continued on page 99
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life would be like in the year 2010
under different levels of energy expen-
diture. We were going to go from 70
quads to 70 quads, from 70 to 110 quads,
from 70 to 175 quads and so forth on to
2010.

I was intrigued by how people were
working on the project. In the first
place, I'd never done any work with the
future. As I've said, anthropologists
study the past and the present; we don’t
study societies that don’t exist, nor do
we invent them. I soon learned that
our humility was probably misplaced in
this project, because economists don’t
mind inventing all kinds of societies.
When what they invent often happens,
invention becomes self-fulfilling proph-
ecy, much to many people’s horror.

I noticed the earlier patterns in this
group: a good deal of standardized
thinking; lack of respect for diversity;
absolute taboo on the word “solar.”
Their memos discussed nuclear, coal
and non-nuclear. Non-nuclear was so-
lar.

I asked the co-chairman, “How come
nobody ever uses the word ‘solar’
around here? I've been on board six
months and nobody’s used the word
‘solar’.” He looked at me, rather sur-
prised. “Idon’t know. Solar’s been an
orphan child.” Somebody else piped
up. “Solar? Solar’s not very intellec-
tually challenging.” Somebody else
said, “What's solar? A bunch of mir-
rors.”

Some things said off the tops of peo-
ple’s heads have much deeper meaning,
as any social scientist could under-
stand. The first observation was, “It’s
an orphan child.” The president of the
American Chemical Society in 1900
predicted that the US would be run-
ning on solar by the 1970’s. When did it
become an orphan child? Did it have
anything to do with World War II, the
nuclear developments, militaristic in-
terests, and so forth? What are the
reasons for that? One could write a
paper just on that observation.

The other observation: *Solar’s not
very intellectually challenging.” What
is intellectually challenging to these
people? They seem to relish something
complicated, hazardous, difficult and
risky, something that requires high
technology and big money. They seem
to have a real attraction to that sort of
thing. I'm not a psychologist, but I
came as close to psychologizing during
the conaes study as I ever have.

I had on my resource team two physi-
cists, a computer technologist, one soci-
ologist, an economist, an engineer—not
many social scientists. They were a
diverse group, willing to experiment
with different futures. We started out
with the idea that energy demand was

not going to expand by 2010; it would
stay at 70 quads. The challenge was,
could you go from 70 to 70 without
changing amenities, in such a way that
people wouldn't be disturbed or dis-
rupted in their lives. The value sys-
tem, essentially, wouldn’t change.

One economist reported that it was
impossible to go from 70 to 70. We
asked him, *“Have you concluded that
it's impossible because you're using
growth models?”

What do people think is possible?
Why are people so tightly con-
strained? Perceptions of the past, the
future, and the present are intimately
tied to what one feels is possible, and
what one is optimistic or pessimistic
about.

Our 70-to-70 scenario is fairly easy to
carry out, with little disruption in peo-
ple’s lives. Essentially what we fo-
cused on was technical efficiency. Cars
get more miles to the gallon, refrigera-
tors give the same service but use less

electricity. We had gimmicks that peo-
ple could use to turn on and off their
gas or oil in the house; lots of little
things that added to a fair amount of
saving with very little change.
Going from 70 to 70 was easy, be-
cause there's so much waste in the
system, so we decided not to go from 70
to 110 as directed, but down to 50
instead. We got some interesting reac-
tion to that scenario. Who ever heard
of going down without going backward?
Many people misunderstand the di-
rection of change and the ways societies
change. In the 50-quad scenario, most
of the responses to problems are bottom
up. The reason that people can’t un-
derstand that scenario is because
professionals in this country tend to
think top down. Even where this does
not happen, where there is ample evi-
dence of the direction of bottom-up
change, people in power believe that
change comes from the top down.
Major changes in demographic fac-
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tors, for example, are not top-down
changes. They are individual decisions
made in households all around the
country. The invention of the car was
a dramatic change that started as a
small industry and diffused.

Our 50-quad society was a bottom-up
change scenario. We made it that way
on purpose. It was not a utopia; it was
an exercise to make people think a
little differently. We may not even
want to live in such a society but we
wanted to juggle people's thinking
about what is possible. We wanted to
point out, first, that it is possible to
have a high-technology, low energy so-
ciety, and second, that change can come
from more than one direction.

While we were working, no matter
what we sent to Washington, we would
be asked for more tables and less

prose. We finally got an exasperated
note that said, *“More tables, less
prose. These guys don’t read.” We

know there's a literacy problem among
the young, but less recognized is an-
other serious problem in this country:
managers and planners do not read and
they do not write, They hire people to
do it for them.

For people who want it all in tables, [
ask: “How do you talk about freedom
in tables? How do you talk about
democracy in a table? How do you talk
about most of the things we care about
in a table?” We compromised: we
used both prose and tables. It’s prob-
ably one of the few reports that can be
read by the tax-paying public.

The coNAES project was the hardest
field work I'd ever done. I've worked
among Indians in southern Mexico,
Shiite Moslems in southern Lebanon,
and in a variety of places in this coun-
try. This was, by far, the most difficult
work. I think it's important to under-
stand why.

People in technical areas work with
objects or with numbers, They don't
work with human beings. When you
have people who never work with hu-
mans thinking about our future, some-
times humans are treated like objects.

The kinds of statements that I heard
at CONAES might not seem strange to
you, but I want to repeat them because
they are very strange. In the Risk
Panel, a well-known risk specialist, in
reporting his conclusions, said, “Fifty
thousand people die in car accidents
every vear. We know how to build cars
so that doesn't happen. There are X
number of people who die in dam
breaks, from household accidents, and
from various other accidents. We
know how to prevent those deaths. If
we prevented those deaths, then we
could afford to have a nuclear disas-
ter.” I understood why, when I came
home from this work, I would head for

the shower before 1 would greet my
children. That kind of thinking is
truly polluting.

The absence of diversity leads fg
serious problems. To start with, male
professionals in this country are very
macho. 1 don’t say that facetiously, |
really did not envy the men of that
committee. I'd never watched men
operate in groups like that, because
although anthropology is still predomi-
nantly male, it's very heavily coed.

Something happens to same-sex
groups, they vie with one another. You
can see this in the non-human primate
literature as well. Same-sex groups
are very competitive. In this case, big
is better. Hazardous is interesting and
intriguing. 1 learned recently in Log
Angeles that conservation is consid-
ered feminine. Isn't that interesting?
That must make nuclear a very mascu-
line endeavor,

After the coNaEgs study, I worked on
yet another study. The DOE gave
some money to University of California
groups to do a study of what's called
soft energy paths (Amory Lovinss
term) in California. Can we go to soft
energy paths, soft meaning non-nucle-
ar, meaning decentralized, meaning so-
lar usually? We began a similar kind
of futures exercise that we were doing
with CONAES.

Again and again I saw people’s meth-
odologies getting in the way. They
were using old methodologies that were
appropriate to other problems like
growth modeling, to see what it was
going to be like with less in the year
2010. They were tripping all over their
methods and coming out with fancy
computer statements that had little
credibility. Shamans would evoke
more confidence.

As an anthropologist I find this wed-
ding to numbers fascinating. The be-
lief is so strong, it's like numerology,
the belief that numbers in themselves
are useful. Numbers are useful, of
course, but not in and of themselves. In
a controversy, when one side gets @
numbers man and the other side gets
another numbers man and the two
sides fight with numbers, and count
coup, numbers have lost their utility.
Both studies suffered from this belief
that numbers in and of themselves add
strength to an analysis of the future

At one point in the coNAES stud}j.l
visited a breeder-reactor group meeting
at EPRI. At that time, I worried about
losing my objectivity, so I took a profes
sional linguist with me. We heafd
things like this: Jack says to Bill, "Bil
I like your numbers, they agreed with
mine.” Bill beams and says, “HoW
about Jim? Has Jim generated any
numbers yet?” Jack says, “No. Why
don’t you send vour numbers over 0
him before he gets his ego involv
with generating his own.” I couldn'
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COMMENTS FROM THE PRESS ON
THE FIRST EDITION:

“| have nothing but praise for this
book. There is something in it for every
physicist, not the least of which is the
unifying process the author sets out
to achieve.”

Radiation Effects

‘.. The publication of this book is an
important event in the world of optics
and microscopy."

Acta Crystallographica

The various diffraction methods for
the study of the structures of solids,
using electrons, X-rays or neutrons,
have developed separately, each with
its own distinct body of theoretical
concepts and methods so that the
underlying similarity of the principles
involved has been lost and workers in
one area of specialization fail to ap-
preciate the significance of work in
another area or see its relevance for
their own research. This book provides
a unifying treatment for all branches
of diffraction based on the elementary
mathematical descriptions of physical
optics and wave mechanics, demon-
strating how the peculiarities of the
various techniques arise from the par-
ticular properties of the radiations us-
ed and showing how the results of the
different methods may be interrelated.
There is an emphasis on the use of
electrons which may aid the research
worker concerned with X-rays and
neutrons to appreciate the nature of
the electron diffraction results more
fully, and may provide a better back-
ground for electron microscopists and
diffractionists. The kinematical and
dynamical theories of diffraction are
derived from the elementary ideas of
physical optics with a gradual intro-
duction of the Fourier transform as
the basic mathematical tool. The
development allows a general treat-
ment, not immediately specialized for
periodic objects, which permits an
easy understanding of diffraction by
disordered and imperfect crystals. In
this revised edition, short additional
sections have been added on the sub-
jects of coherence and modulated
structures. Several sections have
been updated and a number of
references to recent work have been
added.

CONTENTS: Section |. Physical Optics
Chapters 1. Fresnel and Fraunhofer
diffraction. 2. Fourier transforms and
convolutions. 3. Imaging and diffrac-
tion. Il. Kinematical Diffraction. 4.
Radiations and their scattering by
matter. 5. Scattering from assemblies
of atoms. 6. Diffraction from crystals.
7. Diffraction from imperfect crystals.
IIl. Dynamical Scattering. 8. Diffrac-
tion by perfect crystals. 9. Dynamical
diffraction effects. 10. Extension to
many beams. 11. The "physical op-
tics'" approach. IV. Applications to
Selected Topics. 12. Diffuse scalter-
ing and absorptions effects. 13. Elec-
tron microscope imaging. 14. K-line
patterns and channeling. 15. Applica-
tions of dynamical effects in single
crystals. 16. Mosaic crystals and poly-
crystalline materials. 17. Ordering of
atoms in crystals. 18. Extended
defects. References. Index.
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1981 about 325 pages
Price: US $34.25/Dfl. 70.00
ISBN 0-444-86023-1
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This work, to be published in 3 vol-
umes, provides an introduction to the
theory of light and its interaction with
matter. The following two volumes will
cover, respectively laser physics and
nonlinear optics. The three volumes
are the first coherent text comprising
the full range of modern optics rang-
ing from its fundamental concepts to
the generation of coherent light and
its most recent physical applications.
Starting from a rather elementary
level, the book includes a self-con-
tained, concise introduction to the
quantum theory of matter and devel-
ops in detail the quantum theory of
light. It presents the approaches need-
ed to cope with the various interaction
processes between light and matter
and illustrates them by various ex-
amples. The final chapters deal with
modern methods of gquantum statis-
tics, including Langevin and density
matrix equations which have become
indispensible tools of quantum optics.

CONTENTS! Introduction. Preface.
List of Symbols. Chapters: 1. What is
Light? 2. The Nature of Light: Waves
or Particles? 3. The Nature of Matter:
Particles or Waves? 4. Response of
Quantum Systems to Classical Elec-
tromagnetic Oscillations. 5. Quantiza-
tion of Light Field. 6. Quantization of
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Electron Wave Field. 7. The Interac-
tion Between Light Field and Matter.
8. Quantum Theory of Coherence. 9.
Dissipation and Fluctuations in Quan-
tum Optics.

Fundamental Problems
in Statistical
Mechanics'V

Proceedings of the Fifth International
Summer School on Fundamental Pro-
blems in Statistical Mechanics,
Enschede, The WNetherlands, June
23-July 5, 1980

edited by E. G. D. COHEN, Rockefeller
University, New York, U.S.A.

1980 x + 388 pages
Price: US $63.50/Dfl. 130.00
ISBN 0-444-86137-8

All the lectures of the fifth Summer
School are contained in this book,
most of-which are reviews of develop-
ments in statistical mechanics which
have evolved since the previous sum-
mer school in 1977. They cover the
following four general topics: modern
theory of phase transitions, dynamical
systems, kinetic theory and fluctua-
tions, and quantum solids, each
preceded by a short introductory ex-
position.

This work should prove interesting to
departments of physics, chemistry,
mathematics, and, national physics
laboratories.

CONTENTS: Preface. Introduction to
Modern Theory of Phase Transitions
(J. M. J. van Leeuwen). Renormaliza-
tion Theory for Systems with Conti-
nuously Varying Exponents (H. J. F.
Knops). Statistical Mechanics of
Ising Spin Glasses (K. Binder). Two Di-
mensional Superfluidity and Melting
(D. R. Nelson). Exactly Solved Models
(R. J. Baxter). Spectral Transform and
Solitons: An Introduction to a Novel
Technique to Solve (Certain Classes
of) Nonlinear Evolution Equations (F.
Calogero). Integrable Many-Body
Problems and Related Mathematical
Results (F. Calogero). Self-generated
Chaotic Behaviour in Nonlinear Me-
chanics (R. H. G. Helleman). The Boltz-
mann Equation and Fluctuations (E.
G. D. Cohen). Exact Solutions of the
Nonlinear Boltzmann Equation (M. H.
Ernst). On Relativistic Kinetic Theory:
Neutrino-Antineutrino Systems (S. A.
de Groot). Hydrodynamic Fluctuation
Theory for a One-Component Fluid in
Equilibrium; the Non-Linear Case (D.
Bedeaux). Some Properties of Quan-
tum Liquids and Solids (R. A. Guyer).
Quantum Gases: Spin-Polarized Ato-
mic Hydrogen and Deuterium (. F.
Silvera). Superconductivity in the Thir-
ties (H. B. G. Casimir). Author Index.
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have made up these lines.

In a way I'm glad that there's humor
in this, because there is so little humor
in the whole energy question. But [
don’t want the humor to mask the
importance of such observations or
their consequences.

In the California soft-paths study, we
took a look at two kinds of change: top
down and bottom up. We looked at the
mandated solar code; that was top
down. We looked at the possibilitiesof
distributed-energy, which was bottom
up. People could create their own
wind and electrical systems and then
feed it into the grid.

I found myself looking at work pat-
terns again. The code we looked at
dealt with encouraging solar energy
use, natural gas, insulation, glazing
and so forth. The people who wrote the
code, I think, were inadequately aware
of the human component. However, it
became quite clear, in talking to the
different people involved with this
code, that certain people will deter-
mine if that kind of a mandate worksor
doesn’t work.

We interviewed a wide range of peo-
ple from different interest groups:
bankers, contractors, architects, build-
ing inspectors, lawyers and realtors.
Each type of worker belonged to a
particular subculture of work, with an
organization and value all to itself
They each had almost unique ways of
looking at building codes. It was ex
tremely difficult for anybody we inter-
viewed, except members of the general
public, to see the whole picture. Every-
body saw the picture that impinged on
their individual self-interest.

As a group, architects react critically
tocodes. They see them as a hindrance
to their creativity, particularly if they
mean more paperwork. Building in-
spectors, who are already overworked
and understaffed, worry about even
more work. Realtors are doing well 8
they are, so why should they endorse
codes? Government bureaucrats aré
straitjacketed by the organization, and
only able to work their mandates, even
if the solution to their problem might
lie outside that mandate, as narrowly
defined. The utility planners had 8
similiar difficulty. They found it hard
to think of utilities as generators 0f
sellers, rather than as buyers, of ener

None of our material on workers
new data, but look at the meaning d
such data for transitions we’re coming
into now. Realize that these very diff
cult times are not different because
any natural resource scarcity but b&
cause of such facts as self-interesl
workers who aren’t rewarded for dev
ating or changing. They're rew
for doing things the way they've alwa)®
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both programmable and non-programmable hand-held
calculators, additional experiments in integrated cir-
cuits (including linear, digital & microprocessor); and
KIM-based laboratory computer interface

(0471 03675-7) 1980 APPROX. 480 pp.

To request complimentary copies, write to
Merrill Floyd, Dept. 7227. Please include
course name, enrollment, and title of present text

JOHN WILEY & SONS, Inc.
605 Third Avenue, New York, NY 10158
In Canada: 22 Worcester Road, Rexdale, Ontari

APPROX. 864 pp.

STUDENT STUDY GUIDE TO ACCOMPANY
HALLIDAY/RESNICK FUNDAMENTALS OF
PHYSICS, 2ND EDITION; HALLIDAY/RESNICK
PHYSICS, PARTS 1 & 2, 3rd Edition

Stanley A. Williams, lowa State University, Kenneth L.
Brownstein, University of Maine, & Robert L. Gray,
University of Massachusetts

Perfect for self-study, this programmed study guide
emphasizes problem-solving skills to help students
understand the important physical concepts they've
memorized. Each chapter contains an outline; funda-
mentals and principles; remarks; and programmed
problems. Written to complement the Halliday/Resnick
texts, the guide is flexible enough to serve in any
calculus-based physics course

(0471036684) 1980  APPROX. 495 pp.

CALCULATOR/COMPUTER APPLICATIONS
SUPPLEMENT TO HALLIDAY/RESNICK PHYSICS

Richard Christman, Department of Physics and Ocean
Science, U.S. Coast Guard Academy

Add an extra "investigative" dimension to your general
physics courses with this unique workbook of calcula-
tor applications. Keyed to the Halliday/Resnick text, it
introduces your students to a range of computational
tools—from simple applications using the calculator as
a "super slide rule," to applications for programmable
calculators and mini-computers. Contains instructive
exercises and interesting, useful programs—each pre-
sented with a discussion of the techniques of numerical
analysis involved, a discussion of the program, and a
flow chart.

(0471 08212-0) 1980
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Light By Schoeffel

When it comes to filling your require-

ments for controlled illumination, call

on Schoeffel for your total system

needs. Because with Schoeffel — the UNIVERSAL
complete source — there's no such

thing as shopping around for com- POWER
ponents SUPPLIES.

Three universal arc lamp power

Xenon, Xenon-Mercury, QN ity and long lamp life
or other arc source from our

preselected lamp stock: up to 5000W., ACCESSORIES.
LAMPHOUSINGS.

Three distinct arc lamp
housings for lamps 35-
S5000W.

FOCUSING OPTICS. & -3

Only high quality UV faa¥tul
grade fused silica ... /1, .m
f/1.5 apertures. Stan-
dard. (Others on
request).

=4

requirements.

U.S.A.: 24 Booker Street, Westwood, New Jersey 07675

(201) 664-7263, Telex 134356 KRATOS Inc.

(04323) 2021, Telex 299660

the complete source

supplies operate most arc lamps up to

ARC LAMPS. &>
We'll help you \%
choose the right *Ae > tionand low ripple for superior stabil-

5000W. Economical. Excellent regula-

Our applications staff will help you
choose the right accessories so your
system will do what you want it to do.

The Schoeffel Modular System ap-
proach gives you the versatility you
want today and the advanced design

| vou'll need tomorrow. Write for our
Y catalog. Or, better yet, call us with your

EUROPE: 2351 Trappenkamp. Celsiussirasse 5, 'W Germany S C H D E FFE I_,

INSTRUMENT DIVISION

See us in Phoenix at APS Booth 214
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Material For PMT’s,

Power Supplies, Transformers,
CRT's, Relays & other components:

e CO-NETIC AA ALLOY —
High Permeability
.002” to .100” thick

EXCLUSIVE: Perfection Annealed —
No further anneal required if severe
forming is avoided.

e NETIC S3-6 ALLOY — High Saturation Induction.
.004" to .095” thick

Send for NEW
Material, Application
and Fabrication
Guide MG-5

MAGNETIC SHIELD DIVISION

PERFECTION MICA CO.
740 North Thomas Drive
Bensenville, Ill. 60106, USA
Phone 312 / 766-7800
TWX 910-256-4815

MAGNETIC SHIELDING
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guest comment

done them.

If I were an anthropologist from New
Guinea, observing the energy efforts of
the past several years, I would note g
wide gap between what leadership says
and what it does in this country, |
would note that the government had ngp
serious interest in solar. All the solar
conferences the government is sponsor-
ing, I would see as rituals of reconcilj-
ation. In the absence of true innova.
tion and change, we have one
conference after another. Because of
the way American leaders are handling
the problem, I may theorize that the
society is having a nervous breakdown
instead of an energy crisis. [ would be
struck by the presence of solutions in
the absence of will. One conservation
researcher at the Lawrence Lab cut
electricity use over 40 percent in a
major building without anybody notic-
ing. Yet most of our federal structures
have not begun serious conservation,

Conservation isn't sexy. It's not haz
ardous; it’s not risky: it's obvious. We
have gotten to the point in our society
where we can no longer entertain obvi:
ous solutions.

This is where anthropologists come
in. The coming era will require practi-
cal, general, earthy types of thinkers
who understand problems and conflict-
ing value systems. We need people
who can look at mundane and straight-
forward problems, people who will not
choose complicated solutions when sim-
ple ones are available.

The energy problem is not a techno
logical problem. It's a social problem.
We must build technologies that recog-
nize human frailty. If there's one
thing that social science has document-
ed, it's that people make mistakes
They're going to continue to make mis-
takes. Build that into the technology,
and accept and reject technologies on
that basis.

You must look at the concept of
progress and decide whether, in fact,
simple progress is what we have now
Anything we do we label as progress
We must decide whether progress asa
concept should be reserved for somé
thing that improves the quality of life.

The toughest problem will be getting
professionals to look inside themselves,
to see what their mind-set problems
are. What is it about my anthropologt
cal training that makes me see thing
in a certain way? What is it about your
technical training that makes you seé
certain things and not others? No oné
is comfortable exploring these que
tions about themselves, but it's part of
the job that has to be done.

Based on an address delivered at the MITRE
Corporation, McLean. Virginia on 6 Noven
ber 1979



