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about this issue

The task of radically changing society takes a long
time and requires collective action. Those of us who are
often frustrated by the slow progress of today’s leftist
and grassroots movements may be encouraged by this
issue of SftP. Several articles included here document
how people are organizing around the issues they face in
their own communities, and provide helpful informa-
tion that others may use in local struggles.

““The Economics of the MX Missile’” is an impor-
tant source of information for activists in economic
conversion campaigns such as Jobs with Peace. Gail
Shields compares the number of jobs created by public
spending for missiles versus equal spending for goods
and services for peaceful uses. While she exposes the
false logic military economists use to justify their de-
mands for ever-increasing arms expenditures, Shields
demonstrates that governmental spending for solar
energy development, housing, day care, and other alter-
natives could increase the number of available jobs and
stimulate industrial production.

In an interview with SftP, Winona LaDuke ex-
plains some of the ongoing liberation struggles of
Native Americans, especially the fight to stop uranium
mining. They are fighting for the preservation of the
environment and control over their land. LaDuke dis-
cusses the differences between her society’s respect for
the land and consumer-based Western society’s destruc-
tion of it. Native American struggles are seldom publi-
cized in newspapers or mentioned on television, yet they
are some of the most important in the United States
today.

Challenging the need for advanced technology,
LaDuke talks about creating a society that respects the
land on which it depends. We’d like to know what you
think. She raises controversial issues, and we hope her
ideas will stimulate discussion in upcoming issues of
SftP.

In ‘“‘Asbestos in the Classroom’’ Nancy Zimmet
takes you through the ten-year struggle of a small group
of teachers, students, and parents to make their school
safe. Zimmet, a teacher at Newton North High School,
documents the difficulty of getting a group of local offi-
cials to authorize removal of the asbestos that was flak-
ing from the school’s ceiling. She evaluates the strate-
gies of the removal task force, which eventually suc-
ceeded in getting the asbestos removed. Small groups
like the one she describes seldom get widespread recog-
nition. We need to learn from their triumphs and fail-
ures.

Some of us think feminism could radically change
science. Unfortunately, women scientists have had little
impact in the scientific community. Leanna Standish, in
‘“Women, Work, and the Scientific Enterprise,’” intro-
duces a provocative feminist theory that explains why
many women have felt alienated in the scientific work
environment. Standish challenges women to form sci-
ence collectives as a way to overcome their alienation
and gain control over their work.

Larry Goldsmith reviews the Kinsey Institute publi-
cation, ‘‘Sexual Preference: Its Development in Men
and Women.”’ This report has received widespread pub-
licity for its conclusion that homosexuality is biological.
Goldsmith points out that the study begins with the false
assumption that a clear division exists between homo-
sexuality and heterosexuality, and that homosexuality is
a distinct aberration. Scientific studies of homosexuality
never define homosexuality clearly; instead they search
for causes. Try to imagine the Kinsey Institute studying
the roots of heterosexuality. The Kinsey study is danger-
ous because it fuels intolerance of gay people, and it
contributes to the spread of the idea that victims are
responsible for their own oppression.

Sue Tafler provides an in-depth review of David
Weir and Mark Shapiro’s book, Circle of Poison.
Tafler describes how pesticides banned in the U.S. are
exported to Third World countries. Because it carefully
documents how the U.S. government allows the impor-
tation of food grown with banned pesticides, Circle of
Poison is an important resource for teachers and activ-
ists. If you’d like to help stop the circle read the News
Note ‘‘New Global Network Target Pesticide Abuse.”
The Pesticide Action Network is dedicated to ending
these practices.

UPCOMING ISSUES OF SFTP

The SftP Editorial Committees are now
soliciting articles for the Jan/Feb 1983 spe-
cial issue on “Towards a Science for the Peo-
ple.” This thematic issue will celebrate vol-
ume 15 of the magazine and will articulate
our vision of a people’s science.

The East Bay Editorial Committee is
now soliciting articles for the March/April
1983 special issue on “Technology and Re-
pression.”

Please send articles, outlines, graphics,
and other materials to: Science for the Peo-
ple, 897 Main St., Cambridge, MA 02139. To
contact the East Bay Committee write Sci-
ence for the People, P.O. Box 4161, Berkeley,
CA 94704.

Science for the People



SCIENCEr: PEOPLE

September/October 1982
Vol. 14 No. 5

FEATURES:

Cover: Graphic and design
by Nick Thorkelson

DEPARTMENTS:

THE ECONOMIC IMPACT OF THE MX MISSILE 6

by Gail Shields

A comparison of the impacts of spending on the MX missile and
spending on mass transportation, solar energy development, and

social services.

WOMEN, WORK & THE SCIENTIFIC 12

ENTERPRISE
by Leanna Standish

An analysis of why it is difficult for some women to stay in the

scientific establishment.

ASBESTOS IN THE CLASSROOM 19

by Nancy Zimmet

How a group of teachers struggled to get asbestos removed from

their high school.

NATURE, NATIVES, AND TECHNOLOGY 24

An Interview with Winona LaDuke
A description of how uranium mining effects Native Americans.

About This Issue 2
News Notes 4
Resources 38

Book Review 29
Sexual Preference: Its
Development in Men and
Women

Book Review 32
Circle of Poison

Science for the People is published
bimonthly by the Science Resource Cen-
ter, Inc., a non-profit corporation. The
magazine is edited and produced by the
national organization Science for the
People. Our address is 897 Main St.,
Cambridge, MA 02139; our phone num-
ber is (617) 547-0370. We offer a pro-
gressive view of science and technology,
covering a broad range of issues. We
welcome contributions of all kinds; ar-
ticles, letters, book reviews, artwork, car-
toons, news notes, etc. If possible,
please type manuscripts (double spaced)
and send three copies. Be sure to keep
one copy for yourself. Unless otherwise
stated, all material in this magazine is
copyright 1982 by Science for the Peo-
ple. Typesetting at the mediaplace, 10
West St.,, Boston, MA 02111. (617)
542-5351.

September/October 1982

Subscription rates (for one year/six
issues): $12 (regular), $16 (foreign sur-
face mail; for air mail add $4 to Latin
America, $6.50 to Europe and $8.50 to
Asia and Africa), $24 (institutional/li-
brary), $25 (member subscription), $15
(for people with low incomes). Member
subscribers receive the ma?azine, our
newsletter and other internal communi-
cations. Foreign subscribers must remit
in $U.S. with either an International
Money Order or a check drawn on a U.S.
bank.

Bookstores may order un consign-
ment directly from Science for the Peo-
ple or through Carrier Pigeon Distrib-
utors, P.O. Box 2783, Boston, MA 02208.
The magazine is available on microfilm
from Xerox Microfilms, 300 North Zeeb
Rd., Ann Arbor, M| 48109. Science for the
People is indexed in Alternative Press

Index, P.O. Box 7229, Baltimore, MD
21218. Science for the People’s ISSN (In-
ternational Standard Serial Number) Is:
0048-9662.

Editorial Committee: Beverly Chorbajian,
Bernie Gilbert, Pat Gilroy, Terri
Goldberg, Tony larrobino, Linda Ziedrich.
Production Committee: Mary Allen, John
Beckwith, Lorianna Castellani, Connie
Phillips, Robert Rotstein, Virginia
Schaefer, Scott Thacher, Ray Valdes,
Gerry Waneck, Kathy Yih. Distribution
Committee: Alan Epstein, Jim Fiowers,
Chris Hydeman, Robert Rotstein,

Virginia Schaefer, Ray Valdes, Glenn
Wargo. Staff: Faye Brown, Terri
Goldberg.

3



news
notes

NEW GLOBAL NETWORK
TARGETS PESTICIDE ABUSE

An international network to halt the
worldwide proliferation of hazardous
chemical pesticides has been formed by
non-governmental organizations from
more than 20 countries. The birth of
Pesticide Action Network (PAN) Inter-
national took place at a conference on
the global pesticide trade recently in
Penang Malaysia.

At the conference Third World rep-
resentatives testified about the terrible
toll chemical pesticides are inflicting
around the globe. Conference speakers
estimated that a minimum of 375,000
people are poisoned yearly in the Third
World, 10,000 fatally. In Sri Lanka
alone, hospital records indicate that
more than 15,000 poisonings and 1,000
fatalities occur annually.

In addition, conference participants
heard of fish kills in Bangladesh, con-
taminated food in Thailand, pesticide
residues in mother’s milk and fat tissue
in Thailand and India, resistance
among disease-carrying insects, and of
a “‘tread-mill”’ of pesticide dependence
throughout the Third World from
Kenya to Brazil to the Philippines.

Conference speakers also stressed
that chemical pesticides are but one
aspect of the larger structural problem
facing Third World agriculture. These
include the increasing dependency
resulting from the dissemination of
modern agricultural technology under
the influence of international aid,
financial, and commercial institutions.
As a result traditional self-reliant
practices and traditions of Third World
farmers are being lost, perhaps forever.

PAN International has called for:
¢ The expansion of traditional, bio-
logical, and integrated pest manage-
ment and an end to the unnecessary
sale and use of chemical pesticides;
¢ The imposition of export and import
controls on the movement of hazard-
ous chemical pesticides from industri-

alized to Third World countries, and
among Third World countries
themselves;

e Immediate notification by any gov-
ernment whenever it bans or restricts a

" chemical pesticide; :

¢ Public release of information by
governments on the export and import
of chemical pesticides, including the
names of companies involved; and the
amounts, values, and known health
effects of the products sold;

* The development, wherever practical,
of non-use or minimal-use of chemical
pesticides in order to encourage local
self-reliance in Third World agricul-
tural areas, including local control over
production, use, and consumption of
food and other resources;

¢ The withdrawal of financial support
by all international funding and deve-
lopment agencies of any Third World
project utilizing pesticides which
cannot be safely used under Third
World conditions;

® Reversal of the practice by nine inter-
national ‘‘Green Revolution’’ research
centers of developing and distributing
seed varieties which are heavily
dependent on expensive and hazardous
inputs like chemical pesticides and
fertilizers;

* An end to the vicious circle whereby
hazardous pesticides applied in the
Third World end up as residues in food
products consumed by people all over
the world, as well as contaminants in
water, soil and the environment
generally.

For more information contact: The
Institute for Food and Development
Policy, 2588 Mission St., San
Francisco, CA 94110.

“DON’T WORRY ABOUT THE
NUCLEAR FREEZE”

In his investment advice column in
the Boston Globe on May 9, 1982,
Michael Johnson explains how to make
money from the arms race. His re-
marks point out some important gaps
in the strategies of the disarmament
movement.

Johnson’s comments on the MX
were, ‘‘The delay which will ensue as
poorly planned systems, such as the
MX missile, are beaten back does a
great disservice to the military. ...”’

His thoughts on the arms race in-
cluded, ‘‘Simply put, the Soviets have
developed systems which are now equal
to or marginally superior to American
sixties level hardware. New American
equipment—the Abrams tank, the Tri-
dent submarine, the F-14/15/16/18 air-
craft—will once again reestablish a
‘“‘generation gap’’ in the field. And
that, of course, will fuel another surge
in Soviet military deployments into the
21st Century.”

Johnson remarked that the Cruise
missile is ‘‘a truly elegant solution,
typical of what America can do if it so
desires. ...Best bet is to buy the elec-
tronic technology which permits this
revolutionary accuracy.’’

He concluded, ‘‘Don’t worry too
much about the nuclear freeze move-
ment. Their target is to limit what are,
in essence, first-generation nuclear
weapons. Concentrate instead on sec-
ond and third generation systems. Best
bets are the component producers of
‘Star Wars’ weaponry—particle beams,
microwave beams and laser cannons.”’

For another point of view take a
look at ‘‘Laser Fusion: Image and
Reality of a Military Program’’ in
SftP, vol. 13 no. 4, July/August
1981.

SCIENTIFIC DIVING AND
OSHA

Ever since OSHA passed the Com-
mercial Diving standard in 1977, scien-~
tific divers (marine biologists and
others) have complained that it should
not apply to them and was too much
of a burden. With the new administra-
tion, their pleas have not fallen on
deaf ears. In its deregulatory fervor
OSHA is anxious to accede to the
scientists’ requests.

In March 1982 OSHA proposed such
an exemption for all scientific divers
doing marine research for educational
institutions and left the door open for
the possibility of exempting other sci-
entists. The request brought in over
160 comments, almost all of them from
scientific divers in California requesting
exemption. The only objection came
from the Carpenters Union who were
concerned that their members, com-
mercial divers, will be exempted when
they do contract work, such as en-
vironmental impact statements. The
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union suggested that, instead of an ex-
emption (in which case no standard
would be legally enforced), they should
apply for a variance. OSHA would en-
force their own scientific diving stand-
ard after determining whether it was
equally effective.

One of the main concerns for the
scientists was the requirement that they
provide a recompression chamber for
divers diving below one hundred feet
of sea water or for dives which will re-
quire decompression. On such dives, an
emergency ascent could result in de-
compression sickness (the bends), and
lead to neurological damage (even
spinal cord injury), osteonecrosis (bone
degeneration), or death. They believe
that their safety precautions and the
buddy system are sufficient to prevent
problems. However, if an accident oc-
curs, a diver has only 3% minutes to
get into a recompression chamber and
be compressed back to depth. The sci-
entists claim the requirement is too
costly. Yet according to their figures,
only 3.2% of their dives would require
it at an average cost of about $1,000
per dive, which is small compared to
the liability if someone dies.

Hearings were held in June and July
this year. Almost all the scientists testi-
fying were from California and thus
covered by the California OSHA regu-
lations on scientific diving. They
touted their excellent safety record as
evidence that they could regulate them-
selves and the government should get
off their backs. They claimed that they
had only 5 fatalities during over 1.7
million hours of diving. This works out
to .55 deaths per 200,000 person-hours.
They did not recognize that this is
equivalent to 1 death per year in a
plant with 181 full time workers.

It is a forgone conclusion that
OSHA will exempt the scientists. How-
ever, at least for a time they had to
consider themselves as workers and
that they were not immune to job haz-
ards.

‘“WE’VE BEEN PRESCRIBING
IT FOR YEARS...”

I first heard about the drug Bene-
dectin three years ago when I was preg-
nant with my first child. I was exper-
iencing a rather serious bout of morn-
ing sickness that lasted two months. In
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“‘Well, as near as I can
tell, you bave either logus
of the bogus, the beebie-
jeebies, or the jim-fam
jeeters.”
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its most severe stage, I was vomiting
from six to ten times a day. I stayed in
bed, ate crackers, and lost weight.
After a couple of weeks of this I began
to buckle under to the claims of my
doctor and nurse that I should use
Benedectin. I had been strongly op-
posed to using any medication during
pregnancy, but I was worried about
whether the fetus would suffer if the
sickness continued. Ironically, standing
in the checkout line after filling the
prescription for Benedectin, I noticed
the lead article in the current issue of
the National Enquirer which high-
lighted the abnormality called ‘‘lobster
claw”’ attributed to the use of Benedec-
tin. The article was well-written and
suprisingly well-documented. There
were several lawsuits in England and
the U.S., against Merrell Down Phar-
maceuticals, the manufacturers of the
drug.

Benedectin had originally been put
on the market as an anti-nausea drug
for motion sickness, but it had never
been properly tested for use by preg-
nant women. In fact it had never been
administered to a pregnant animal. A
week or so after the National Enquirer
article appeared, a similar article from
the Washington Post was forwarded to

| me by friends.

When I confronted my doctor and
nurse with the two articles, they chided
me for having purchased the Enquirer
and dismissed the Post article for not
presenting conclusive evidence. Deter-
mined that I was not going to present
them with conclusive evidence in the
delivery room, I continued to abstain
from using the drug. Eventually, the
morning sickness passed. I
gave birth to a ten pound beautiful,
healthy baby.

I was pleased to read in the July 14
Guardian that the FDA has required
the manufacturers to enclose a warn-
ing leaflet in every packet of Benedec-
tin. Unfortunately, a lot of people will
throw away the leaflet without reading
it. Furthermore, it is pathetic that this
flimsy attempt at regulation comes two
or more years after the first tragic
reports of deformed babies. Indeed,
my own doctor will probably go on tel-
ling patients, as he told me, ‘“We’ve
been prescribing it for years...”’

Let’s hope women and men are rely-
ing less on the authority bequeathed on
physicians and government administra-
tors by a system that puts profits
before people.

—Beverly Chorbajian

WE’RE GIVING AWAY
SFTP SUBS!!

That's right! Send us the
names of people you think
would subscribe to SftP and
we’ll give them a 4-month trial
SUBSCRIPTION free!!

Get out a post card or a
piece of scrap paper right now
and jot down the names and
addresses of your co-workers,
friends, acquaintances,
teachers or students. Send
them to Science for the Peo-
pie, 897 Main St., Cambridge,
MA 02139. We'll start their
trial subscription with the
next issue.
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What Are the Real Costs?

THE ECONOMIC IMPACT OF
THE MX MISSILE

by Gail Shields

Over the five year period, 1981-1986, the Pentagon
budget is projected to total approximately $1.5 trillion.
In annual figures with low inflation assumption, it will
rise from $136 billion in 1980 to $257 billion in 1983: an
increase of 89% in three years. The projection for the
1987 Pentagon budget is $400 billion, a 194% increase
during the 1980s.' If the inflation assumptions inherent
in the numbers were more realistic, we could easily
expect the military budget to be in the $600 billions by
the late 1980s unless there is a strong movement to stop
the arms race.

The jump in arms spending that began under
Carter is largely meant to finance the development of
two new weapons systems: the MX missile and the
Navy’s new nuclear arsenal, which will substitute for
military bases being lost in the third world.? Much of the
increase will cover only the rapidly rising costs of sys-
tems already in production. The Pentagon’s demand for
a plethora of highly sophisticated weaponry is resulting
in fewer weapons at a higher overall cost. Much of this
is due to the rapid rise in the cost of metals, materials,
and labor necessary to produce the items. The industries
affected by the big defense push were already operating
at high levels of capacity; and competing demands for
their use among industrial sectors sent prices shooting
into the 100% increases.

Unlike the Carter Administration, Reagan has not
claimed that a huge increase in the military budget will
help the economy. Rather he has indicated that the arms
buildup can be offset by corresponding cutbacks in
social services and other non-military federal programs.

The administration is assuming that all government
programs have the same economic impact: in their view
military spending will create as many jobs as foregone
alternatives, and inflationary effects can be controlled
by economizing elsewhere. In fact, as we will see, there
is a marked difference in the impact on the economy of

military versus alternative social service expenditure
patterns, and often the impact is opposite to what
conventional economic wisdom implies.

As the Pentagon budget grows, social services will
shrink even faster: a cutback of roughly $62 billion is
planned for 1983. Those most in need have been the
hardest hit by these cuts, namely poor women and their

Gail Shields is a graduate student at the New School for
Social Research in New York city. She is a member of the Mas-
sachusetts’ Women’s Commission .in Exile (dismissed by
Governor King for opposing welfare cuts). She works in its
Economic Literacy Project with groups such as NOW and the
Codalition for Basic Human Needs.

The study described in this article was made for the Coun-
cil on Economic Priorities, (CEP). It is excerpted in CEP’s
Misguided Expenditures, David Gold, et al., Council on Econ-
omic Priorities, New York, NY, 1982,
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children. The administration will cut 300 thousand units
of section 8 low income housing. Overall, low income
housing appropriations will be cut by $23 billion, the
largest single reduction of any program and almost one
third of the total budgetary cuts. Funding for mass
transporgation, day care and social service programs,
and alternative energy programs is also being cut. What
is the real impact of this shift from civilian to weapons
spending likely to be?*

The Air Force Study

The controversial MX system and its selling to the
public is a good example of how the economic effects of
military spending can be obscured by an imprecise
economic analysis. In lobbying for a program whose
total costs have been estimated at between $33 billion
and $100 billion, the Air Force has released only one
study of the economic consequences of the project. This
is a study of the Full Scale Development Phase of the
MX missile, that is, the development and building of
prototypes for the missile.*

The Air Force study, which received wide
newspaper publicity in 1979-1980, claimed that a billion
dollars of investment in missiles would produce 130,000
new jobs, a preposterously high figure.® The study used
two methods. One, a general econometric model
developed by Albert Hirsch of the Commerce
Department, was applied inappropriately and was far
too aggregate to reflect particular conditions in the
missile industry. Hirsch himself, now head of the
Econometric Studies Branch in the Commerce
Department, considered the study a misuse of his
methodology.

The other method used was based on the more
detailed input-output tables prepared by the Commerce
Department—a good start, since these show the
complex interrelationships of different industries. Using
them, one can measure secondary output, that is, one
can tell how much an increased demand for the products
of one industry (missiles in this case) will stimulate
demand for the products of other industries. The Air
Force, however, incorrectly combined secondary output
with the results of increased buying by the employees of
the missile manufacturers and supplier industries. This,
of course, exaggerated the economic benefits of
expenditure on missiles. In addition, the Air Force made
no comparison with spending alternatives.*

An Alternative Approach

What follows is the kind of study that the air force
would have done if its goal had been anything other
than bolstering its case for the MX system. This study
measures the economic impact of spending for missile
production in five ways:
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1. By the amount of secondary output generated for
each dollar of expenses on missile production (Table
1).

2. By the number of jobs created, directly and indirect-
ly, per billion-dollar increase in spending (Table 2).

3. By the impact of the available supply of labor and
materials on the affected industries (Table 3).

4. By the distribution of the secondary output among
various manufacturing and service industries (Table
4).

5. By the percentage of the output that is in the key
capital-intensive industries which produce equipment
essential to the production of goods in other
industries.

In addition, since there is generally perceived to be

a trade-off between military and civilian spending, I
have made these same five calculations for federal
expenditures for several widely favored alternatives,
ones which are being sacrificed to weapons production:
solar-collector manufacturing (solar energy), housing,
manufacture of subway cars and buses (mass transit),
repair of water mains and bridges, building of sewage
treatment plants (public utilities construction), and rail-
road manufacturing. Each of these alternatives would
generate more jobs, stimulate more production in the
lagging key heavy industries, and have fewer
inflationary effects than missile production.’
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In conducting this study, I have assumed that produc-
tion of new missiles or alternatives is done with existing
plant capacity. I have compared the interindustry effect
of producing missiles with the effect of producing alter-
natives by using the key concept of secondary output.”
For each product manufactured, suppliers benefit, the
suppliers’ suppliers benefit, and so on.

For example, automobile manufacture relies on
products from the steel, glass, rubber, and oil
industries. Each of these industries has its own sup-



Table 1: Secondary Impact Of Spending Alter-
natives Per One Dollar Increase In Final Demand

Alternative Total Secondary Output

Complete Guided Missiles

.937468

Mass Transit 1.629950
Solar Energy* 1.781749
Railroad Manufacturing 1.528690
Public Utilities Construction  1.261800
Housing 1.250400

Source: Derived from the Bureau of Labor Statistics, Of-
fice of Economic Growth, Department of Labor, 1972
Input-Output Study, INVC 1973.

*Craig Peterson, ‘‘Sector-Specific Output and Employ-
ment Impacts of Solar, Space and Water Heating In-
dustry, “‘prepared for the National Science Foundation.
Research Applied to National Needs (RANN), December
1977. The Commerce Department’s Input-Output tables
do not include Solar Energy Manufacturing as an in-
dustry, so Peterson calculated the multipliers using the
same principles as are embodied in the Input-Output
tables.

pliers: coal mining companies supply materials for
making steel; container manufacturers and, again, steel
manufacturers provide products used in making glass.

To find the secondary output of steel in producing an
automobile, one measures the amount of steel directly
used in the automobile, the amount of steel used in
producing glass for the automobile, and so on. These
amounts are totalled to obtain the secondary output of
the steel industry in producing the automobile.

Thus, the total secondary output, or secondary
impact, of spending in one industry is the combined
benefits to other industries. Thus, the total secondary
output of producing the automobile is the sum of the
secondary outputs for the industries whose products are
directly or indirectly used by the automobile industry;
this sum does not include the automobile itself, which is
the final demand in this example. The total secondary
output is the measure of the interindustry impact of
producing the automobile; it tells us how much other
industries are stimulated (see box for more details).

Table 1 shows the total secondary output generated
by a one dollar increase in final demand in the six indus-
tries considered. In the case of missiles, the total

secondary output is 0.937468. That is, for each one
dollar increase in final demand for missiles, 94¢ of inter-
industry output is generated. The table shows how this
compares with the alternative expenditures.

This is a key table, since the secondary output fig-
ures are relatively constant; they depend on how an in-
dustry uses products of other industries and thus change
only when the technology does. The figures do not de-
pend on the relative prices of products (except when
cheaper materials are substituted for more expensive
ones as in the change from wood to fiberglass in produc-
ing boats).® The table shows that with the technology
used in 1973 (the most recent year for which figures are
available), mass transit has about a 75% larger second--
ary impact, residential construction a 33% greater
secondary impact, and solar energy manufacturing a
90% greater secondary impact than guided missiles.
This means that solar energy manufacturing is almost
twice as effective as missiles in keeping other industries
going. Moreover, because supply constraints in the
missile industry lower its secondary impact, as we will
see, the advantages of alternative expenditures are rel-
atively greater than suggested here.®

Labor

In a time of high unemployment such as the pre-
sent, the most important consideration in any assess-
ment of economic impact is likely to be job creation.
Table 2 shows the employment generated by equal ex-
penditures for missile production and the various altern-
atives I have discussed.® I have added another category,
day care, to show the job-creating potential of social
programs providing personal care. In this table day care
and missiles stand out as opposite extremes in the poten-
tial they have for stimulating increased employment.

Figures in the column labeled Indirect Employment
in Table 2 are derived from the Bureau of Labor Statist-
ics by first multiplying each figure for secondary output
needed to produce $1 billion of final demand by the
ratio of employment to unit of product in the supplier
industry, and then summing for all the supplier in-
dustries. The direct employment figure in mass transit is
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Carol Simpson

the number of workers who would actually take part in
building $1 billion worth of final demand, e.g. subway
cars or buses.

All of the figures for employment impact, like
those cited for total secondary output, were calculated
by considering only the production phase within the
named industry. For example, figures for employment
in mass transit do not include jobs resulting from the
construction of new subway systems or the maintenance
required by increased use of transit; only the actual
manufacture of buses and subway cars is considered
here. For all of the alternatives to missile production,
this focus results in a substantial underestimation of
both the industrial impact and the employment impact
of increased funding. As long as the missile is made to
sit in a hole, however, it can create few jobs beyond
those directly related to its own manufacture.
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Supply Constraints

Up to this point in the analysis, I have assumed that
there are no supply constraints in any of the industries.
In other words, I have assumed that increased produc-
tion will not be impeded by shortages of either materials
or labor in any of the industries that contribute to the fi-
nal product. The Air Force, in its study of the impact of
the MX, assumed this as well. Of course, this is not a
safe assumption to make, as evidenced in Table 3. In the
table we see the rate of capacity utilization (CU) as well
as the percentage of total secondary output generated,
in those major industries that contribute resources to
the production of missiles and the alternatives for the
last quarter of 1981.'°

Table 3 shows that missile production is experienc-
ing severe constraints; the four major supplier industries
are operating at very close to full capacity.!' Industries
producing aircraft, electronic components, commun-
ications, and machine shop products were all operating
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Table 3: Major Industrial Requirements And

Current Capacity Utilizations,

MX Missiles
% of Total
Secondary
Industry Output
Aircraft 20.0
Misc. Business Services 7.0
Travel, Entertainment &

Gifts 5.0
Electronic Components 3.8
Communications 3.4

Mass Transit
Motor Vehicles 239
Blast Furnaces and

Basic Steel 75
Metal Stampings 39
Iron and Steel Foundries 3.8

Solar Energy

Solar 17.7
Steel 111
Copper 105
Plastics 6.3
Aluminum 5.4
Gen. Industrial Machinery 34
Railroad Manufacturing
Steel 17.8
Railroad Equipment 13.0
Iron and Steel Foundries 8.3
Engines-Turbines 4.8
Machine Shop Products 45
Aluminum 3.8
Public Utilities Construction
Cement Concrete Products 239
Primary Copper 10.1
Copper Products 101
Blast Fumace and

Basic Steel 88
Fabricated Struc. Metal 8.3
Wholesale Trade 33
Misc. Business Services 32
Other Fabricated Metal

Products 31

Housing

Millwork and Plywood 80
Sawmills and Planing Mills 6.5
Cement, Concrete 52
Professional Services 44
Wholesale Trade 39
Fabricated Metal Prod. 37
Retail Trade 36
Blast Fumace and

Basic Steel 32

Capacity
Utilization
1981

96.0

61.0

63.0
82.0
56.0

68.0
81.0
91.0
80.0
92.0

63.0
39.0
56.0
68.0
87.0
53.0

76.0
56.0
81.0

63.0
82.0

780

69.0
730
76.0

85.0

63.0

Sources: For total requirements: U.S. Department of Labor,
Bulletin 2056, B.L.S. Feb. 1980, Vol. Il. For CU rate: Wharton
Ecvonometric Forecasting Associates, “U.S. Capacity Utiliza-
tion Rates,” 4th quarter 1981, Table 4, Detailed Industries.
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at 100% capacity throughout 1979 and 1980, according
to these figures, and are still operating at over 90%
eapacity.

The secondary impact of missile production will be
smaller than calculated, therefore, since increased mis-
sile production must entail a shift of resources and
equipment away from other industries. This, in turn,
will be sure to bring about price increases, as more
money chases after the same quantity of productive re-
sources.

This is not the case with the alternatives to missile
production: all of these have considerable unused ca-
pacity for expanded production. For example, the steel
industry, a major supplier to four of the five alternative
industries described, has dropped from a high 77% CU
in 1979 to 63% in the last quarter of 1981. In the suffer-
ing auto industry, truck and bus production went from
58% CU in late 1979 to 37% in 1981.

Labor Constraints

Labor constraints are more difficult to estimate
than supply constraints since no periodic index of
occupational unemployment is available. However, a
look at recent trade literature can give some notion of
the employment situation in each industry. Due to the
boom in construction of civilian aircraft between 1978
and 1980, the concurrent increase in military spending
occurred during a severe labor shortage in the aerospace
industry. In many companies full capacity did not
hinder production; instead a lack of trained engineers
and technicians kept production down from 1978 until
1981. In another industry integral to missile production,
the National Machine Tool Builders Association found
that 70% of its member firms reported significant labor
shortages in 1980.

The opposite situation exists in industries essential
to the alternative programs. Because of recent layoffs,
the auto industry currently has an unemployment rate
of 29%, and lumber and wood workers have a rate of
15%. Since missile production requires a much higher

]
Table 4: Secondary Impact On Key Manufacturing
Industries &
{\‘9 \,‘9&\\@9
\
00’ \0 c?
go“\ «0\ *_.,ﬁ WS «9

Complete Guided * % “

Missiles 36.0 60.0 144 35
Mass Transit 20.0 77.0 30.0 3.3
Solar Energy 11.0 85.3 33.9 35
Railroad

Manufacturing 221 74.0 46.2 4.1
Public Utilities

Construction 279 66.0 40.0 6.0
Construction
Housing 325 61.0 18.0 5.8
Source: Derived from the INVC 1973, Leontieff Inverse
Matrix: (I-A)'1, U.S. Dept. of Labor, Bureau of Labor
Statistics, Office of Economic Growth, 1980.

proportion of professional workers than the alter-
natives, it is significant that unskilled and semiskilled
nonfarm laborers have the highest unemployment rates
(15%) whereas. professionals and managers have the
lowest (2.7%).'2

We can safely assume that missile production faces
a fixed, barely adequate supply of both capacity and
labor in the near future. The alternatives, on the con-
trary, face almost infinitely elastic supplies of both
capacity and labor. The secondary impact projections
for the alternative industries, therefore, are much more
realistic than those for missile production. In the case of
missiles, growth in both production and employment is
severely limited by price increases, imports, and the
shifts in resources that are already being made.

Distribution of Secondary Impact

There has been much discussion lately about *‘rein-
dustrialization.”” When we break down the total secon-
dary output from missile production and alternative

Table 2: Economic Impact of Spending Alternatives
Numbers of Jobs per One Billion Dollars

Direct Plus
Alternative Indirect Employment
Complete Guided Missiles 53,248
Mass Transit 77,356
Solar Energy 57,235
Railroad Reconstruction 54,220
Public Utility Construction 65,859
Housing 68,657
Day Care 120,496

1978).
*Figures unavailable

Sources: Derived from the U.S. Department of Labor, Bureau of Labor Statistics, Office of Economic Growth, Charles
Bowman, Employment inverse 1977, in 1973 dollars. Peterson, Sector-Specific Output and Employment Impacts of Solar,
Space and Water Heating Industry, cited earlier; Leonard S. Rodberg, Employment Aspects of the Solar Transition, prepared
for the Joint Economic Committee of the Congress, Subcommittee on Energy (Washington, D.C.: Public Resource Center,

Direct Indirect

Employment Employment
25,055 28,193
25,055 28,193
20,260 33,960
32,173 33,686
31,076 37,641

103,608 16,888
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Table 5: Distribution of Total Secondary Output Among Key Manufacturing Industries

Mass Solar Railrd. Public
Missiles Transit Energy Manufac. Utilities Housing

Steel, Blast Furnaces 2.0 75 10.0 16.0 8.8 3.2
Forging and Foundries 0.7 3.8 0.3 7.5 2.3 0.6
Copper Products 0.9 1.6 10.2 19 10.1 2.7
Aluminum Products 21 2.0 5.9 3.5 19 0.9
Nonferrous Products 1.3 11 2.1 15 16 0.6
Heat Fixtures, Plumbing - 0.1 - 0.1 0.2 1.6
Structural Metal 0.1 0.3 0.2 0.7 8.3 3.7
Screw Machines 0.7 0.8 - 0.6 0.4 0.3
Metal Stampings 0.6 3.9 0.5 0.4 0.3 0.3
Hand Tools, Cutlery 0.3 1.4 - 0.2 0.3 0.7
Other Fabric, Metal 1.0 1.9 0.6 2.3 3.1 1.6
Turbines, Generators 0.2 1.1 0.2 4.4 1.0 0.1
Other Metal Working, Construction

and Mining Equipment 14 1.7 08 23 1.0 0.7
General Industrial Machines 0.8 1.1 29 4.1 0.5 0.6
Machine Shop Products 2.2 14 0.1 0.6 0.5 0.3
Total Key Manufacturing Impact 14.4 30.0 339 46.2 40.3 18.1

Source: Derived from U.S. Department of Labor, Bull. 2056, Table 3, Feb. 1980.

programs according to economic sector, we find that
spending on missiles has proportionately less impact on
manufacturing and more impact on services than any of
the alternatives.

Generally, services are considered a drain on the
economy. They are thought to drain investment from
the more capital-intensive areas of the country’s in-
dustrial base and, thus, to drag down productivity levels
and impair America’s competiveness in the world
economy.'®> This idea is often expressed in current
debate over reindustrialization and the decline of the
auto and steel industries. Thus, the high demand for ser-
vices created by missile production is a significant
drawback to increased spending for this purpose.

The first two columns of Table 4 show the percent-
age of secondary output in services and in manufacturing
generated by missile production and the alternative in-
dustries.'* They show that 85% of the secondary impact
of solar manufacturing occurs in manufacturing, com-
pared to 60% for missiles.

The third column shows that this disparity is even
greater in the key manufacturing industries. Only
14.4% of the secondary impact of missile construction
is in key industries, compared to over 30% for mass
transit and solar energy, 40% for public utilities con-
struction, and 46% for railroad manufacturing.

Table 5 lists key industries and the relative percent-
ages of total secondary output for missile production
and alternative programs.'* The findings shown by these
two tables call into question an argument that is M-X: Deposit Waste Here
sometimes made in favor of military spending. As
Harold Brown, then Secretary of Defense, expressed it
in testimony before the Senate Budget Committee in
1980, military expenditures ‘‘are beneficial in the longer (Continued on page 35)
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Solitary Science vs. Connected Collectivism

WOMEN, WORK, &
THE SCIENTIFIC ENTERPRISE

by Leanna Standish

For the last eleven years of my life I have been
working as a physiological psychologist. During those
years I have often felt a deep sense of failure, disap-
pointment and vague anger. Until recently 1 believed
that my personal difficulties as a scientist were unique to
me—that my sense of failure to contribute to the scien-
tific enterprise had to do with some tragic personal
flaws. It never occurred to me that my experience of
scientific institutions and of myself as a scientist might
be gender-related. I have since learned that other
women working in science have similar psychological
experiences. Our common experience can be better
understood through the psychological and sociological
analyses of contemporary feminist thinkers such as
Nancy Chodorow, Evelyn Fox Keller, Jane Flax, and
Dorothy Dinnerstein. Feminist theory and my experi-
ence as a woman scientist forces me to ask: How can
women scientists influence the future of our culture?
Should we, or can we, alter the masculine orientation of
scientific enterprise? How can women living and work-
ing in the last decades of the twentieth century think,
experiment and make changes of cultural significance?

For the first time in history more than a few women
are entering the sciences as students, many continuing
on as scientists, professors, and physicians. Much of
this change is a post-war phenomenon. At the end of the
second world war, an optimism swept the nation; a na-
tional sense that anything was possible. The middle class
men and women who parented my generation believed
that their children could have and be anything if they
simply worked hard enough. In the late 1940s and
1950s, though sex-role stereotyping was in its heyday,

Leanna Standish is beginning the first attempt at forming
a women in science collective at Smith College. She is working
on research on epilepsy and the brain.

Acknowledgements: Thanks to Helen S. Brown and
Judith Poole for editorial help.
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girls as well as boys received the powerful message of
limitless individual possibility. Education seemed the
means to all ends. For many of us, college was the in-
evitable consequence of high school graduation. Our in-
tellectual potential was valued; occasionally we, as well
as our brothers, received chemistry sets as holiday gifts.
We read Nancy Drew and Landmark books about
Madame Curie and Florence Nightingale. A tomboyish
exploratory spirit was amusedly tolerated and some-
times even encouraged.

As young women we entered the university, some
finding ourselves in small elitist colleges for women, and
in this rarified environment we began to take ourselves
seriously as thinkers and doers. We knew early on that
college was just the beginning. There would be graduate
school, medical school, law or business school after-
wards. We had only vague notions of ourselves as suc-
cessful women professionals, of self-actualization,
power, and commitment to a purpose larger than our-
selves. There were few models by which we could verify
our nebulous fantasies. But as members of the new “‘lib-
erated’’ generation, we saw ourselves as masters of our
own scientific destinies. The abundance of male models
seemed adequate enough. It never occurred to most of
us to think that our gender, our femaleness, could or
would stand in our way. This blindness, this denial of
our difference, helped to save us from the immediate
alienation and failure so many of our fellow women
students experienced. Sex discrimination in the uni-
versity seemed only to be a childish relic of the past. It
seemed then that only we ourselves and our private
inadequacies could prevent us from assuming important
positions in the adult world of creative and deeply satis-
fying work.

Some of us were accepted for the small number of
medical or graduate school slots allotted to women.
Some of us managed four or six years ending in a degree
and entrance into a professional career, but most of us
did not. I have known many women who left graduate
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or medical school with feelings of vague alienation, in
fear of facing competence exams, or in despair over the
so-called writing block. I have known women, who after
years of daily viscera-gnawing anxiety, mumble that
they are still working on their dissertations.

A few of us stayed in school, though; we somehow
received the necessary intellectual and emotional sup-
port. Perhaps there was a paternal male advisor, a rare
female mentor, or other female students who formed
what later came to be called support groups. Or perhaps
the magic thing that happens so often to our male
counterparts happened to us: we became captivated by
the very subject matter before us. Our fascination with
our work carried us through long periods when few
around us seemed to care about what we were doing.
Those of us who completed the process appended ini-
tials to our names and prepared to claim our share of
grants, fellowships, faculty positions, administrative
power, and journal, laboratory, and office space. It
seemed that influencing the course of science and claim-
ing our place in the policy-making hierarchy depended
only on our hard work and our ill-conceived notion of
self-discipline.

To strive to do valuable work as a female
scientist is to strive for access to a part
of society that embodies the quintessen-
tial values of patriarchal culture. The
very word science implies masculinity.

Now, however, many of us face the tortuous realiz-
ation that we are having little impact on the world. We
fear our commitment to a higher purpose is waning, and
we find it harder and harder to take ourselves seriously
as thinkers. We notice that our male colleagues also fail
to take us seriously. We blame ourselves and our secret
tragic flaws. What has happened to our energy and
sense of purpose? Our answers are often full of self-
blame: things would be different if I worked harder; if I
had more technical training; if I learned to program
computers or design electronic circuits; if I wrote more
fluently or read and thought more quickly; if I were
more assertive, decisive, or articulate. We daily experi-
ence a sense of failure and alienation.

We must understand that we are struggling among
men—in a centuries-old social environment created by
men. As one ascends the scientific hierarchy one sees
fewer women and more men. At the undergraduate
women’s college where I teach, only 38 percent of the
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faculty are women, many of whom are untenured. At
the prestigious biomedical research institute where I
spent a postdoctoral year, only two of the fifty research
faculty members were women, and they were married to
two of the most influential male faculty members.

To strive to do valuable work as a female scientist is
to strive for access to a part of society that embodies the
quintessential values of patriarchal culture. The very
word science implies masculinity. For many men, a cen-
tral goal of creative enterprise is self-sufficiency. The
male scientist tacitly accepts that to do good science one
must do it alone. He favors isolation from colleagues
working on problems similar to his own and from assis-
tants working for him, not with him. Although goal-
oriented male bonding sometimes makes projects work
and new solutions merge, the predominant image of the
scientist is as a solitary creator with a competitive spirit
that pervades his feelings about his peers, both across
the hall and across the country.

Recent feminists theory holds that the female
psyche, as it is formed by the patriarchal social struc-
ture, is poorly suited to the solitary study of nature.
Feminist writers in the fields of sociology (Chodorow),
psychology (Dinnerstein), political theory (Flax), and
philosophy of science (Keller) have argued persuasively
that the personality structures of men and women have
been fundamentally different since the beginning of
organized patriarchal society.! 2 * * Nancy Chodorow,
perhaps more fully than any other writer, has outlined a
theory of the origins of differences in female and male
psychological development and the consequences of
these differences.

Selves-in-Connection Versus Selves-in-Separation

Chodorow begins by stating that our first and pri-
mary caretaker during infancy and early childhood is,
across history and across cultures, a woman. She claims
that this fact alone has enormous consequences for the
psychological development of female and male human
beings. That our mothers were women means that for
both male and female infants our first and most impor-
tant social relationship is with a female member of the
species. Our earliest feelings, thoughts, and actions all
occur within the context of this first relationship with a
female. We experience our first emotions, ranging from
intense joy to terror and despair in the presence of and
at the hands of a woman.

Briefly summarized, Chodorow’s thesis is that psy-
chological development within the context of female-
dominated infancy is different for male and female off-
spring. For males, successful emergence of an autono-
mous male self requires an unconscious and conscious
denial of identity with this first relationship. She con-
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cludes, as does Dinnerstein, that the process of separa-
tion and individuation for the male infant and child re-
quires a denial of dependence, intimacy, deep emotional
connection with others. Males emerge as ‘‘selves-in-sep-
aration’’, seeking psychological wholeness in
autonomy, independence, solitary endeavor and compe-
tition. Being masculine entails denying everything that is
female, including that part of himself that evolved in
relation to his female primary caretaker.

Chodorow argues that the psychological develop-
ment of the female infant is different from the male in
both process and outcome because of her first intimate
relationship is with a member of her own gender. The
development of self-identity and individuation does not
require a girl to disavow identity with her female care-
taker. She need not deny her essential connectedness
and complex inter-dependence with others. Female
gender identity does not necessitate denial of the first
relationship or the first self. As a result, female children
emerge into maturity as ‘‘selves-in-connection’’ with a
fundamentally different sense of self and relationship to
others (and perhaps nature as well) compared to their
male peers.

Jane Flax argues that the different developmental
processes of men and women result in distinctly dif-
ferent psychological orientations. For males, as selves-
in-separation, the development of deep and satisfactory
intimate relationships is often difficult and painful, and
in many cases simply avoided. For women, as selves-in-
connection, the very meaning of life revolves around in-
timacy. Maintaining autonomy and independence out-
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side of human intimacy may be a continuing and painful
issue throughout adult life, more so now perhaps as
social change urges her to enter into the patriarchal
public sphere of work. The problem of life, simply put,
is the on-going struggle to balance effectively our striv-
ings for autonomy and self-identity and our longing for
intimate, nuturing and complex connections with
others.

Such feminist psychological analyses, of course,
fail to consider at length important political and econ-
omic matters described in socialist feminist theory.
Moreover, such analyses may further polarize men and
women, say their critics, since they may be used to just-
ify limiting the options available to women. Neverthe-
less, Chodorow’s theory especially provides a concep-
tual framework with which women can make sense of
their experience as scientific workers. Besides offering a
psychological explanation for sex-role differences that
are common, if unspoken, knowledge, Chodorow tells
us what we must do to eliminate these differences: we
must insist on fully equal sharing of child-rearing
responsibilities by both male and female parents.

Implications of Chodorow’s Theory for Science

Women who devote themselves to science struggle
in an environment poorly structured to meet their intel-
lectual and emotional needs. The scientific workplace
was designed for and by selves-in-separation. For
women, work and human connection cannot be easily
or happily separated. Chodorow’s analysis implies that
men, as a general gender category, do not find working
with women as intellectual and decision-making equals
an easy task. Dinnerstein has even suggested that a too-
close encounter with a true women peer and co-worker
may undermine his sense of individuated power and
autonomy. She has the seemingly magic power to know
him deeply and force him to re-experience that depen-
dent, engulfed aspect of self he knew in infancy when
merged with his first and essential caretaker. Although
such notions are difficult to verify, it seems clear that
the male world of science and technology is not condu-
cive to the intellectual, emotional or instrumental
development of women. We must not be afraid to say
that we are psychologically starving here.

Expecting ourselves to thrive while working alone,
thinking alone and creating alone, we instead experience
a disturbing immobilization, lack of personal power,
and a fading sense of mission. Soon we lose the energy
required to actualize our ideas or lift projects off the
ground, and we search for an explanation for our feel-
ings of defeat. Yet there seems to be no tangible impedi-
ment to accomplishment. The barriers are too long-
standing, too deeply internalized and omnipresent to be
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perceived. This is why feminist theory is so important; it
helps us to recognize the nameless, ubiquitous nature of
the patriarchal world. As Simone de Beauvoir noted, to
begin to see men and their world as ““the other’’ is the
first step in the development of a feminist conscious-
ness. To admit that one is floundering in a work
environment established long ago by and for men is not
dishonorable; it is the natural outcome of our capacity
for relational knowledge of ourselves, others and nature
itself as well as our empathy, fluid interpersonal con-
nectedness, contextual awareness and the blurring of the
distinction between object and subject.

But I grow worried as I see more and more young
women, especially feminists, reject science as a foreign
and inhospitable world; as something that threatens the
survival of the planet. It is true that thousands of
women have found the professional world of men and
their mixed-sex staffs dull and empty, lacking in vitality
and creative energy that derives from true collective
endeavor. However, it seems hasty and unwise to walk
away from the entire scientific enterprise while pointing
to the many formidable social and biological problems
created by that enterprise. The science created by men
has accomplished much that is powerful, transformative
and, sometimes, even beautiful. Science has altered our
existence irrevocably, and it will continue to do so at an
ever greater pace. Science has been too successful to be
stopped, even if we wished to stop it. Now more than
ever, women must take active responsibility for direct-
ing the course of science and managing its deleterious
consequences.

Strategies of Women Workers

Can women thrive—or even survive—within
patriarchal science? Can we accomplish anything of sig-
nificance in an enterprise that often seems devoid of
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genuine intellectual excitement and comraderie, its talk
and journals filled with disconnected trivialities?

I have observed five general strategies that women
in science and other professions have pursued, con-
sciously or not, toward their goal of working product-
ively in the public sphere. Briefly, these five strategies
are: (1) becoming an invaluable support worker in a
male-dominated enterprise, (2) becoming a ‘‘super-
male,”” (3) marrying one’s mentor, (4) choosing to
work in ‘‘animate’’ science rather than ‘‘inanimate’’ sci-
ence, and (5) forming a science work collective.
Although I believe that the formation of women’s sci-
ence collectives may provide the only suitable environ-
ment for the creative synthesis of feminisim and science,
the prices paid in choosing other more conventional
strategies need to be described.

The Invaluable Support Worker

The first strategy is the most common: the majority
of women workers play support roles within a male-
dominated enterprise. Within nearly every organiza-
tion we find the irreplaceable female secretary, techni-
cian, administrative assistant, bookkeeper, or research
or teaching assistant. She is the person who makes it all
work, who makes certain that her male boss keeps his
professional agreements, looks presentable to the
public, and feels good about himself. She provides the
empathy and thoughtful nurturance that, even the men
will admit, makes their organization work. Such a
woman often has no special academic credentials, and
usually she is not well paid. She may consider her work
meaningful, however, for it brings her feelings of col-
lective accomplishment and personal worth.

Although the laboratory technician or executive
secretary may feel that she plays an important role in
making ideas into reality, the problem is that the ideas
are nearly always men’s. Men’s ideas, of course, are af-
fected by a female-dominated infancy and the values of
the self-in-separation, which has denied and repressed
the capacity to know intimately other human beings and
nature. A woman doing support work rarely has gen-
uine decision-making power. Her power, if she has any
derives from her role as executor of men’s plans; she is
not truly participating in history making. Knowing that
much of male-dominated enterprise is ill conceived,
empty of real human meaning, and sometimes even
dangerous to the survival of our species, the woman
who freely chooses such a role fails to take responsibi-
lity for the future. Being an invaluable support worker
means relinquishing one’s power to shape the future in
exchange for the satisfaction of social integration within
the patriarchal work place.
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The ‘‘Super-Male’’

In nearly every work place there is a woman whose
thinking and action is more masculine than men
themselves. She is more hard-nosed, more enamored
with rigor and self-discipline, and more eager to uphold
the rules and regulations of the patriarchal institution in
which she is usually a token. She learned early how to
play and win the power game within her profession.

We can only guess what psychological history
might lie behind such adult behavior. Perhaps girls, like
boys, sometimes seek escape from engulfing intimacy in
infancy and childhood. Their struggle for isolation and
mastery over people and things may lead them to deny
their essential connection to others. They may find the
social environment of patriarchal institutions a place to
reaffirm their autonomy and escape the discomfort of
intimate relationships. Such women, productive as they
may be, are only perpetuating the values and hierar-
chical organization of patriarchal science and prevent-
ing the emergence of a feminized science.

The Wife of Her Mentor

Many successful women scientists now in their for-
ties, fifties, or sixties married their male mentors, who
were already established in the profession and usually
older. Such a woman, when asked about her husband’s
role in her career, will freely admit the importance of his
support and intellectual involvement in her work, which
often began as his work. Despite the setbacks from
pregnancy, infant and child care, and often primary
responsibility for maintaining a household, marriage to
her mentor may have been a necessary step to success in
the scientific world.

The more a woman’s goals and methods of inquiry
derive from her husband and the patriarchal institutions
in which his ideas developed, the less chance she has of
helping to create a new kind of science—a science not
directed at conquering and sometimes destroying
nature. If it is true that our traditional child-rearing
practices generate in men and women very different
ways of perceiving and understanding other human be-
ings and nature, then it follows that scientific inquiry
might be very different, were women the originators and
executors of their own scientific questions and ideas.
We have no way of knowing how science and techno-
logy might be transformed were they directed by selves-
in-connection rather than selves-in-separation, but the
radical feminist vision tells us that women have the
potential to perceive and understand in ways that are as
yet unknown. It is unlikely that the old but still power-
ful notion of man as conqueror of nature—as isolated,
dispassionate manipulator of his mechanistic world
—would be so fundamental to scientific enterprise were
science in the relational hands of women.
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The ““Soft’’ Scientist

One could reasonably conclude from Chodorow’s
work that for fundamental psychological reasons inani-
mate science, the science of things, is less likely to fas-
cinate women and attract their intellectual commitment
than animate science. It is relatively easy for a woman,
scientist or not, to become fascinated with problems of
the human realm. When one tries to name prominent
contemporary female scientists, the names Margaret
Mead, Karen Horney, Anna Freud and Jane Goodall
come to mind first. It is no accident that listing promin-
ent women in psychology, anthropology, or sociology is
far easier than listing those in elementary particle phys-
ics or radioastronomy, for the psychological orientation
of most women is poorly suited to the study of small, in-
visible objects or large, distant ones, especially when
several levels of machinery and computation mediate
between the scientist and the phenomenon under study.
Whereas, many thoughtful scientists have begun to
understand that complete control over that which is
studied, as well as objective separation of subject and
object is neither logically nor, in practice, possible, the
scientific establishment continues to teach that scientific
understanding is equivalent to control. If the scientist
can control all the variables affecting a phenomenon,
he/she has succeeded, it is said, in understanding the
phenomenon. The climate and paradigms of the hard
sciences are alien to most women, while providing a
comfortable home for selves-in-separation. It may be
that the paradigms which generate fast paced scientific
activity within these fields, because they derive from
male psychology, are unable to captivate the woman
who sees in the paradigm only half-truths.

Although we should celebrate the partial
feminization of the “soft”’ sciences, it is
with alarm that I watch women limiting
themselves to these, especially now, as it
becomes more and more apparent that
serious human problems can result from
swift technological advances in the
male-dominated “hard” sciences.

Although we should celebrate the partial feminiza-
tion of the *‘soft’’ sciences, it is with alarm that I watch
women limiting themselves to these, especially now, as it
becomes more and more apparent that serious human
problems can result from swift technological advances
in the male-dominated ‘‘hard’’ sciences. These are the
most dangerous sciences; it is here that we need women
the most.
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Lynn Roberson

The Science Collective

Attracting more women into the harder sciences
will require mo