
Dr. Herbert Friedman
December 18, 1972

MEMORANDUM TO: Dave Beckler

SUBJECT: Organization and Work of PSAC

I agree with the consensus that the panel activities are the most
purposeful aspects of the PSAC operation. While it is probably
impractical to increase the burden of panel activities on individual
members of PSAC, Tape's suggested groups of four to six members
with special expertise in various sub-sets of PSAC problem areas
could undertake overviews of those areas that need to be followed
closely. Time for such sub-group activities could be part of the
agenda of each monthly meeting. Any group could expand its activity
beyond the monthly meeting if the members deemed it worthwhile.

If the Chairman finds that the general monthly meetings do help him
sharpen his own analyses, the meetings are worth continuing. It is
easier for members to plan a regular calendar than to be simply on
call at the behest of the Chairman.

Programs in which the science and technology aspects can be most
directly assessed include:

basic research in the physical and biological sciences
national security
health care
energy
transportation
environment
natural hazards
space science and applications
international scientific cooperation
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S. J. Buchsbaum Crawford Corner Road
Executive Director Holmdel, N.J. 07733
Research, Communications Sciences Division Phone (201) 949-5564

December 13, 1972

Dr. E. E. David, Jr.Director
Office of Science and TechnologyExecutive Office Building
Washington, D. C. 20506

Dear Ed:
This is in response to your memorandum of October 27
requesting comments on the operation of PSAC. I
apologize for being tardy in replying.
I have a simple view of advisory committees. They
are useful and effective only if and when their
sponsor needs and uses their advice. If this simplecriterion were to be applied to PSAC, the conclusion
would probably be that PSAC has outlived its useful-
ness. In my view it has outlived its usefulness so
far as one of its intended functions is concerned,
namely, to advise the President.
However, PSAC has played other important roles. Its
position in the White House has allowed it to exert
influence (good or bad) on government agencies and
departments (as well as to serve as a sounding board
for the Science Adviser when he so desired). In my
view this second role has been and can continue to
be an important one. Any reorganization of the science
advisory apparatus should recognize the fact that the
Executive, and especially the OMB, must have access
to independent, well-informed and (hopefully) unbiased
views on science and technology and, in particular, on
how use is made of S&T by the mission agencies. PSAC,
or a suitably renamed body like PSAC, can help fill
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that need. Under the chairmanship of the ScienceAdviser (or even another, but highly placed indi-
vidual) it would operate somewhat in the manner it
had in the past, that is, through PSAC panels and
through membership on and/or chairmanship of OST
panels.
The change that I would advocate would be that
PSAC work as a committee-of-the-whole on a few
(two or three) of the large, long-term problemswhich will obviously continue to face the Nationfor many years to come. The first and obvious oneis the energy problem. I would get this one going
immediately.
An alternative to the committee-of-the-whole would
be for PSAC to divide itself into, say, four orfive groups with overlapping membership. Each
group consisting of at least five members would
cover and take responsibility for a major area,
say, national security, energy, health and qualityof environment.
PSAC should not tackle too many problems. In the
past we looked at many things but only superfi-cially. Well thought through recommendations in
a few key areas might go a long way towards re-
storing our vitality.

Sincerely yours,



NOTES ON PSAC AGENDA
December 18-19, 1972

Item 1 PSAC Organization and Work Program

In his memorandum of October 27, Dr. David asked each PSAC
member to submit suggestions on:

a. questions and issues that should be considered by
PSAC during 1973, and

b. improvements in PSAC organization and procedures
that will enhance its effectiveness.

To date, only five responses have been received. An abstract
of the principal points suggesting possibilities for ''action" is
attached, together with copies of the full correspondence.

Although the comments generally supported the need for and
importance of PSAC, all respondents felt that changes should
be made in its organizational approach and work program.

All stressed the importance of panel activities and generally
endorsed more emphasis on problems in the civilian sector.
This, it was pointed out, has implications for the selection
of new members and the PSAC-OST relationship.

Dr. Coleman's letter raised the most serious questions of whether
and how PSAC, meeting as a committee-of-the-whole, can perform
a valuable function. He stressed the importance of panel
activities and questioned the desirability of the Committee
continuing its general two-day meetings once a month. This
suggests the need for re-examination of PSAC's mode of
operation and whether it should be used primarily as a resource
for initiating panel activities and for reviewing selected panel
reports (PSAC, OST and other) that have policy conclusions and
recommendations deserving White House consideration. Operating
in this way, the Committee would meet at the call of its Chair-
man and its membership would primarily be engaged in panel
activities. Following Dr. Tape's suggestion, a few PSAC
members could take responsibility in each of several areas
of major concern to PSAC to follow developments and identify
issues requiring special attention or study by ad hoc panels.
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Item 2

_ 2 _

It is hoped that those PSAC members who have not submitted
their views will do so before or at the December meeting,
at which the first half day has been set aside for this matter.

Report of the PSAC Panel on Youth

This report was discussed in detail at the November PSAC
meeting. The comments of Committee members have been
discussed by the Panel and revisions have been made in the
report. These will be sent directly to PSAC members by
Dr. Coleman on Tuesday, December 12.

PSAC is asked to endorse the report and its transmittal to the
President (and interested Federal agencies), with a recommenda-
tion that it be made public.

National Science Board Report on Health of Science

The enclosed draft report is the Fifth NSB Report prepared for
transmittal by the President to the Congress in accordance with
its statutory mandate. The NSB Ad Hoc Committee responsible
for preparing this draft was chaired by Dr. Norman Hackerman,
President of Rice University. Accompanying Dr. Hackerman to
the PSAC meeting will be Dr. Roger W. Heyns, President of the
American Council on Education and Vice-Chairman of the NSB,
and Dr. H. G. Stever, NSF Director.

Although the report has its general approval, the NSB has
requested PSAC comments before taking final action.

Report of the PSAC Panel on Chemicals and Health

This report was presented and discussed in detail at the November
PSAC meeting. PSAC member comments have been taken into
consideration in preparing the revised, final draft of the report.
Dr. John Tukey, the Panel Chairman, will summarize the changes
that have been made. The report is before the Committee for
approval and transmittal to the President.

Item 3

Item 4

A

David Z. Beckler
Executive Officer
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Abstract of Member Comments on the
Organization and Work of PSAC

A. Organization

There should be a nucleus of four/six members with expertise in
each sub-set of PSAC problems; e.g., national security, medical
research, health care, civil R&D; plus a few experts who can
contribute to all sub-sets; e.g., economist, educator, etc. (Tape)

1.

The Vice-Chairman should be a non-government employee to serve
as a Civilian focus and to lead PSAC discussions when the Chairman
is constrained because of his relationship. (Tape and Garwin)

2.

Several PSAC members should perform an overview function in given
areas, to consider what areas should be examined, recommend the
establishment of specific task forces, report to PSAC as-a-whole,
and advise the Chairman and OST staff. (Tape)

3,

PSAC is of value through its panel activities, not through general
two-day meetings once a month. Change composition to reflect more
fully some important areas of social policy (add two economists
familiar with the economics of transportation, housing, health,
education, and welfare). Use PSAC's unique capabilities of bringing
together men from diverse disciplines. (Coleman)

4,

The clearances of new members and panel members should be

expedited. (Garwin)
5.

The role of PSAC as "spokesman for science" needs to be clarified.6.
(Garwin)

The relative merits of OST staff and PSAC member chairmanship
of panels. (Garwin)

7.

Greater use of OST panels if PSAC endorsement is required; use of
PSAC panels for reports aimed at public use. (Tape)

8,

Examine'the activities of PSAC military panels to determine whether
they are performing the dual function of contributing to military R&D
and reviewing for the President current capabilities and DOD perform-

9.

ance. (Garwin)
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B. Program Emphasis

1, Programs that have a large science and technology component
(issues requiring sociological and political solutions or where
the S&T pay-offs are small should be handled under OST auspices
or elsewhere):

-- national security (defense and economic viability)
-- health research
_ _ energy, mass transportation, other civilian needs
-- quality of life (environment, economic development)
-- space

(Tape)

2. Direct work toward specific problem areas in which the Committee
could be effective:

-- quality of life (transportation, drug control, etc.)
-- balance-of-payments and unemployment problems

associated with technology

(Truxal)

3. Concentrate on:

-- energy needs, natural resources, and air and water quality
standards

-- urban mass transit
-- technological exchange with Russia
_ spokesman for science

(Cairns)

4, PSAC can most fruitfully function through panel activities; (1) acting as
a watchdog on an agency's proposals and providing alternative proposals
for the President and OMB, and (2) reporting on an area in which work
should be stimulated or policies developed, independent of any particular
agency:

-- aerospace and defense
-- housing, transportation, and welfare
-- new opportunities, such as the Panel on Youth

(Coleman)
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5. Examine the need for a panel to consider ways to quantify the
quality of life contributions to our over-all national product.

(Garwin)
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MEMORANDUM FOR

THE PRESIDENT

FROM: The President's Science Advisory Committee

In accordance with your request, each member of your Science Advisory

Committee will shortly submit his pro forma resignation, to take effect at

your pleasure,

Your request has occasioned the Committee to the role of

the science advisory function in the White House. We bring these views to

you with the thought that they may be of use in your reorganization of the

White House/Executive Office structure. However we wish to make it clear

thet-we are not waton of-the--statusadGiro,

You will recall that the President's Science Advisory Committee and

the post of Science Adviser were created by President Eisenhower fifteen

years ago. Over those years, their activities have revealed the values they

can contribute. First, there is excellence and quality. Much of federal R&D

tends to be routine and even pedestrian. Most, but not all, of the best

scientists and engineers work outside the federal establishment in industry

and the universities. Yet it has been these people through their direct

advisory efforts who have animated federal R&D to the achievements of the

past 25 years including the Polaris submarines, the space program, the

biological warfare ban, the polio and other vaccines, and so on. \ This

coalition of outside- government people of the highest quality and the federal

establishment is unique.) The Science Adviser and PSAC have played this

creative role at the Presidential level. Second, science and technology are
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the headlights of our society. The future can be seen only through an evolution

of embryo technologies. This foresight is an essential ingredient in planning
for the future and in managing today's enterprises.

Despite these values, there remains the question of why an advisory
mechanism at the White House level. Theanswertesinthe-matter of

quality mentioned abeve. The federal establishment has not traditionally
been creative in solving the nation's problems. The agency and departmental

"eu ue od +h

viewpoints are-necessarily fixed on on-going activities. So perhaps

the principal raison d'etre for a science advisory mechanism is to aid in

identifying solutions of problems vexing to you. This creative activity has

benefitted uniquely from the ingenuity of engineers and scientists outside the

federal establishment. A second reason for scientific advice at the highest

level is the need for detecting incipient failures early in technical programs.

Again, this is a function difficult to perform in the agency responsible for the

work,

Finally, the technical problems facing the White House today have

broadened beyond space and military technology to many domestic problems

-- energy, transportation, health care, environment, and natural resources --

that cut across the interests of many federal departments and agencies. It

is necessary to bring together scientific and technological resources dispersed

throughout government in support of common objectives in these areas of

concern and to assess trade-offs among agency R&D efforts that can only

be weighed at the highest level of government. This, in turn, requires a
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high quality technical staff mechanism at the Presidential level, assisted by

the best scientific and technical expertise available from outside of

government.

We believe that if the advisory apparatus is to be effective it must have

your confidence, Thus the advisory mechanism must recognize only two

allegiances -- the President, his programs and policies -- and the national

interest rather than the interests of the scientific community, some sector

of industry, academia, labor, and-rather thanthe interests of.any agency

bureaucracy. Furthermore, the value of an outside scientific and technological

advisory ommittee rests on mutual trust between you and the Committee and

your willingness to call upon its services. The members of the Committee

must maintain the confidentiality of this relationship, avoiding all public

discussion and testimony regarding its work.

We are anxious to insure that you have the most authoritative technical

advisory apparatus that the nation can provide, and one which will devote

itself to serving your interests and those of the nation. We are prepared to

assist you and the Science Adviser in changing the advisory mechanism in any

way which will make it more useful to you. In short, we support the advisory

function in the White House, but not necessarily in its present form.



International Business Machines Corporation Thomas J. Watson Research Center
P, O. Box 218
Yorktown Heights, New York 10598

December 12, 1972 914/945-2555

Dr. Edward E. David, Jr.
Science Adviser to the President
The White House
Washington, D. C. 20500

Dear Ed:

In response to your request of October 27, 1972, for a letter
with suggestions on

a) questions and issues that should be considered by
PSAC during 1973, and

b) improvements in PSAC organization and procedures that
enhance its effectiveness

I want to discuss PSAC's organization, procedures, and mission
I think that questions and issues for 1973 will then

ollow.
first.

l. PSAC OPERATIONS

New members come to the Committee with little idea of the nature
of PSAC, I think that this could be remedied as follows:

-- Maintain a list of all former PSAC members, with their
terms and associations. Provide potential PSAC members
with such a list, together with any current public
write-up of the function of the Committee.

-- Give to new PSAC members a bibliography (Secret or
Top Secret) of all old PSAC reports (naked if
necessary, preferably with a paragraph of description
as of date of transmission). In this way, we can
educate, if not indoctrinate, new PSAC members. We
cannot deny what PSAC has been in deciding what it
should be.

of other groups with PSAC and with its panels. If
PSAC is important, its time should be well-spent and
its effectiveness maximized. The presentation or
discussion should be directed by personal contact
between the relevant OST staff or PSAC panel chairman
on the one hand and the leader of the visitors on
the other. Where contact has been made through higher
echelons (as from the Science Adviser to the DDR&E

- Much more preparation should be made for the meeting
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and then passed in the form of a directive down toone of the Services) the staff must contact the groupwhich is in charge of the presentation in order toinform the individual of the identity of theindividuals to whom he will be talking and of theirspecific interests. My analogy of the way these
things are too often handled is that of the WesternUnion telegraph system, where the message is sent
from the Committee through many hands and eventuallyarrives at the recipient. I prefer the mechanismof the Telephone Company, where the company sets upthe communication link, and then communication thentakes place instantaneously over that link betweenthe staff on the one hand and the preparer of the
briefing or the leader of the visitors on the other.

2. THE MISSION OF PSAC

PSAC can only exceptionally be involved in management. Its
primary purpose should not be public education. It should not
do those things which can be done as well or almost as well
by others.
PSAC's strength in the past has been in defense and national
security. By having a hunting license deriving from the
President to learn from the agencies and departments, itfulfilled a primary mission unfettered by departmental loyaltyor partisan politics, to report on US capabilities, on US needs,
on US opportunities, and on foreign threats.
The secondary contribution of PSAC in this field has been the
frequent and important proposal of better ways to build our
military capability and our intelligence systems. Those whocriticize PSAC do not know its contributions; and those who
constitute it now, for the most part, cannot defend it because
they are ignorant of its history.
The necessity for PSAC is to have free access to government
agencies on behalf of the President. Given-the choice of one
only among

-- open publication of PSAC reports,
-- requests from the President for PSAC activities,
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-- free access to government agencies on behalf of the
President,

the last would allow the President and the nation to benefit
most from PSAC activities and initiatives.
Most importantly, PSAC could in this way provide the President
with interesting and important insights and alternatives --

it would then be PSAC's fault if the President did not
occasionally call on the Committee when he was uneasy.
It would of course be necessary for the White House staff to
allow the occasional PSAC report to reach the President. It
would also be desirable for the President to believe that knowingthe facts and the alternatives, whatever the final choice, is
desirable for him and for the government.

Thus, I don't believe that PSAC can or should do the work of
the rest of the government. It can show its expertise to the
President by making concrete contributions when it involves
itself, but that would not be its reason to exist. Contacts
with an agency should leave agency personnel with admiration
for the quality of PSAC (or its agents), as befits the Office
of the President.

-- I think the Committee can fill these important
functions only if it has a strong Vice Chairman,
outside of government, a good part of whose concern
for his term is to maximize the effectiveness of PSAC
in serving the President. I think, too, that PSAC
activities would have to command some OST staff
resources. PSAC now has little idea of what transpires
in OST, even to the knowledge of what panels exist.
PSAC members and prospective members should have a
clear understanding of the relationship between PSAC
and OST.

-- I think that PSAC should avoid tasks which can be
done without privileged access to government
departments and agencies, suggesting their performance,
instead, by NAS, foundation support, or other groups.

Sincerely yours,

Richard L. Garwin

cc: PSAC Members and Consultants



UNIVERSITY OF CALIFORNIA, SAN FRANCISCO
DEC 8 1972

:

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO SAN FRANCISCO SANTA BARBARA * SANTA CRUZ:

SAN FRANCISCO, CALIFORNIA 94122
SCHOOL OF MEDICINE
DEPARTMENT or MEDICINE

4 December 1972

Dr. Kenneth Olsen
Digital Equipment Corporation
Maynard, Massachusetts
Dear Ken:

Many thanks for your note of November the 28th and for
sending me the information about the glucose monitor. I shall
certainly look it over and give it some thought. Looking at
my schedule, it seems unlikely that I shall be able to make
much of an analysis about this within the next week or ten days.
Perhaps we can talk together about it at the December meetingof PSAC. Thank you for sending me these data.

Sincerely,

Lloyd H. Smith, Jr., M.D.
Professor and Chhirman
Department of Medicine

LHS : eb
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AGENDA
PRESIDENT'S SCIENCE ADVISORY COMMITTEE

Room 208, Old Executive Office Building

9 : 3 0 - 12:00

12:0Q- 1:00

(Continued)
1:00 - 2:00

Item 2
2:00 - 3:00

Item 3
3:00 - 5:30

Item 4
9:00 - 11:00

Item 5

11:00 - 12:00

Lunch
12:00 1:00

Item 5 (Continued)
1:00 - 3:00

Washington, D. C. 20506
December 18-19, 1972

Monday, December 18

Chairman's ReportItem 1

a. PSAC Organization and Work Program
b. Other Business:

PSAC Membership

Executive Dining Room
Room 22 OEOB

Lunch

Item 1

Report of PSAC Panel on Youth (further discussion) -

J. Coleman

National Science Board Report on Health of Science -

R. Heyns, N. Hackerman, et al

Tuesday, December 19

Report of the PSAC Panel on Chemicals and Health
(further discussion) - J. Tukey

Other Business

Executive Dining Room

OFFICIAL USE ONLY



THE JOHNS HOPKINS UNIVERSITY . BALTIMORE, MARYLAND 21218

DEPARTMENT OF
SOCIAL RELATIONS

8 November 1972

Dr. Edward E. David, Jr., Chairman
The President's Science Advisory Committee
Executive Office Building
Washington, D.C. 20506

Dear Ed:

I am responding to the October 27 memorandum, asking for
views about the general task and organization of PSAC. Ever
since I have been a member of PSAC, I have not had a good sense
of what the functions of PSAC are, or even what they should be.
I think the Committee is useful in a small way as a sounding board
for you, and through you, for the President, concerning policies
that affect the scientific community. But if that were sufficient
cause to assemble 18 persons two days a month in Washington, there
should also be a President's Industrial Advisory Committee, a
President's Educational Advisory Committee, and so on, for a
variety of interest groups.

On the other hand, as a Committee to provide advice on
scientific matters affecting public policy, which is in general
the role I believe is appropriate, the convening of 18 persons for
two days a month from assorted disciplines seems of small value.
The briefings from agencies are sometimes good, sometimes bad, but
have the common characteristic that they are briefings that lead to
nothing. Such briefings are useful when a body has the task of
making a decision. PSAC does not. Thus the major portions of the
meetings, designed to inform PSAC about something, are, I think, a
waste of the government's time and PSAC members' as well.

Accordingly, I have felt that the one fruitful way a PSAC

member can function is through panel activities. There, however,
two kinds of functions seem to exist: first, acting as a watchdog
on an agency's proposals and providing alternative proposals for the
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President and OMB; and second, reporting on an area in which work
should be stimulated, or policies should be developed, independent
of any particular agency.

I think PSAC's greatest value has been in the former of these
capacities, and that value can be great indeed, particularly in aero-
space and defense. I think it perhaps could equally in housing, trans-
portation, and welfare, if PSAC had appropriate members. In the second
kind of panel activity, I think PSAC has a more limited potential,
although this is the kind of panel I've created.

Thus overall, I think, PSAC is of value through its panel
activities, but not through its general two-day meetings once a month.

I don't Know that any reorganization would aid its functioning, however.

Probably the only thing that would aid is for PSAC's role and function
to be differently defined. Short of that, the panel activities would
be greatly improved by changing the composition to reflect more fully
some of the important areas of social policy: probably two economists
who have some familiarity with economics of transportation, housing,
health, education, welfare, would be the best additions. PSAC has,
I think, a unique capability of bringing men from diverse disciplines
to work on a problem involving those disciplines. But that capability
has been little used, at least in domestic policy areas.

Sincerely,
~

es §. Coleman

Jsc/vrb
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CENTRAL RESEARCH DEPARTMENT November 7, 1972

Dr. Edward E, David, Jr.
Science Advisor to the President
The White House
Washington, D. C. 20500

Dear Ed:

You recently asked for comments on the operation of PSAC.I hope the following will be helpful:

1. Interation of Eneray Needs, Natural Resources and Air and
Water Quality Standards

I doubt that I can say anything new here that is not already
the problem is such that it might be desirable for PSAC to give extensive
and continuing attention to these problems over the next few years,

well known to you and others in OST. I think, however, the magnitude of

2. Urban Mass Transit

I feel there will be a major technological input into radicallynew methods of urban mass transit, and while PSAC has been exposed to
at least one briefing recently it is possible that a panel study in this area
might influence an appropriation of funds for major demonstration projects.
3. Technological Exchange with Russia

I believe our new exchange agreements with Russia representa major turning point in our relationships with the Soviet. I think that all
the exchange programs should be supported with the very best scientific and
technical inputs which can be brought to bear. Perhaps PSAC should have
a panel or two specifically supporting some of the science and technology
exchanges or some of the more technical aspects in the other exchange
agreements.

4. Spokesman for Science

we I will look forward to more discussion regarding Dick Garwin's
owpoint regarding PSAC as a spokesman for science. I have not really felt
this reluctance that he refers to.

1



5. Organization

(a) I do not object to Garwin's point about the role of the
Vice Chairman but do not feel very strongly about it.

(b) There have been times when I felt slightly embarrassed
that PSAC business resulted in outside visitors being kept waiting for really
quite long periods of time. Many of the visitors attending PSAC have gone
to a great deal of pains to prepare first-class presentations and I feel a
little uncomfortable that we cannot arrange our schedule to receive them
promptly.

(c) On at least one occasion I have heard the comment from an
outside visitor that he didn't have any idea to whom he was talking. Perhaps
a list of PSAC members should be available to any visitor who wants it and
perhaps we should have name tags around the table.

Sincerely yours,

Toth
T. L. Cairns

TLC:ecl
11/7/72
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MEMORANDUM FOR DISCUSSION
AT THE OCTOBER PSAC MEETING

The approaching end of my PSAC term has caused me to reflect
upon my experiences as a member from 1962 to 1965 and 1969 to
1972, together with my contact with the Committee since 1956
as a consultant when I was not a member. I propose that we
devote several hours during the November meeting to a discussion
of the role of PSAC. In discussing what PSAC should be, we
will of course become involved in what it is, has been, and
could be.

The discussion might be organized somewhat as follows,
although the list of topics is by no means complete:

ORGANIZATION

The Vice Chairmanship. In the past, it was found desirable
for PSAC to have a Vice Chairman who was not a full-time
government employee and so was not under the same constraints
as the Chairman. The ultimate utility of the Vice Chairman
would be to carry the conclusions and recommendations of the
Committee to the President even when these conflicted with
expressed Administration policy. But the Vice Chairman has
a more important role to fill in leading the discussions of
the Comnittee in those cases in which the Chairman feels
constrained by the privileged nature of his relationship with
the President. In recent times, John Baldeschwieler has been
Acting Chairman in Ed David's absence, not a Vice Chairman of
the Committee.

MECHANICS

The process of clearance of new members and panel members
takes so long that it interferes seriously with the work of
the Committee. Furthermore, no explanation is given for the
delay. What steps have been taken or could be taken to ensure
that the clearance process occurs on a schedule adequate for
the purposes of the Committee?

PSAC AS SPOKESMAN FOR SCIENCE

The Committee at times has expressed reluctance to speak
out for science in part because it would be accused of "special
pleading." On the other hand, no other organization can speak
to the President or to OMB for all of science. I think that
we should get straight in discussion a consensus as to our role
in this regard.



QUALITY OF LIFE
The GNP and the distribution of wealth provide an indication

of progress and an orientation of goal which can be fairly
readily understood. For at least ten years, we have recognized
the desirability of modifying the GNP indicator so that it would
include quality. For instance, one could include pollution
as a negative component of the GNP, so that its removal would
be reflected as an increase in GNP. So long as these other
aspects of product and life are unquantified, they will be
ignored in comparison with those aspects which are not only
"hice to have" but also reflected in numbers as in the current
GNP. However, much of the "product" in the current GNP is also
only "nice to have," and we ought to determine by discussion
to what extent a panel activity in this area might have important
impact. This can be connected, of course, to the whole question
of fines and incentives for pollution, etc.
MILITARY PANELS

PSAC panels in the military area have traditionally had
a dual function -- (1) to be aware of and to contribute to
military RSD, and (2) to review for the President our current
capabilities and the performance of the Defense Department in
matters not necessarily restricted to R&D. Discussion and self-
criticism on this subject should reassure us that our panels
are performing this function as well es ever, or alternatively
should lead to changes in our operation.
OST-PSAC RELATIONS

A panel chaired by an OST staff man and a panel chaired
by a PSAC member might be alternatives for investigations in
the same field. The arguments for and against the two approaches
ought to be reviewed, as well as our experience in this regard.

This is only a suggestion of some items for a discussion
of the future of PSAC. I hope that a fuller agenda may be
agreed at the October meeting.

Richard L. Garwin
October 9, 1972
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General -- PSAC serves a vital function. The government needs friendly,
constructive criticism at the highest levels and PSAC serves that function in
selected areas for the White House. Further, it permits the OST to function
effect.vely without a large "career" staff.

The days when all of the OST problems could be addressed by a cadre
of physical scientists seem to be gone. This change is reflected by the variety
of backgrounds of the present PSAC membership. The change likewise makes
more difficult the in-depth consideration of a given specific subject by the full
PSAC membership; thus the greater emphasis on panels with a PSAC overview.

The size of PSAC is about right, if all members take an active role. To
put it another way, there should be a nucleus of 4 to 6 members with expertise
in each sub-set of PSAC problems, e.g., national security, medical research
and health care, civil R&D, etc. There should be a few experts who can con-
tribute to all sub-sets, e.g., economist, educator, etc. The size of PSAC need
not be fixed but could change from time to time with need.

With regard to Vice Chairman, a non-government employee Vice Chairman
can serve a most useful function. The position identifies a back-up man, pro-
vides a "civilian" focus, gives the Chairman a contact point, etc.

1

Program -- PSAC output is used by the system in three related but different ways.

1. Advice and counsel to the Science Adviser.

2. Advice to the White House (President, NSC, OMB, etc.) through
the Science Adviser and OST staff.

3. Advice to the Departments and Agencies (DOD, NASA, AEC, HEW,
DOT, etc.) through the Science Adviser and OST staff.

This is a useful pattern and should continue. The big question is to what extent
should PSAC output be available to the public (Congress) and to what extent is it
privileged advice to the Executive Branch. Both objectives can be served if one
is alert to the differences and the objectives.

At present there is some formalistic differentiation between PSAC and OST
panels. If the output of a PSAC panel always requires PSAC endorsement, it may
be better to have more OST panels because of diluted PSAC expertise in certain
areas. Contrarywise, it may be better to have more output for use by the public
and therefore have the PSAC imprint.
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Areas which have a large science and technology component fall naturally
within the purview of PSAC. The classical examples are national security, space
exploration and utilization, health, energy, etc. In the areas which have a small
component of science and technology, it is more difficult for PSAC to make a
meaningful contribution. Although the S&T component is often helpful it is rarely
sufficient to the solution, since the major issues require sociological and political
solutions. PSAC should "stick to its last" and beware of giving advice solely on
the basis of being a group of educated individuals! If the Science Adviser needs
heip on such peripheral topics, let him assemble the right group under OST auspices.

Program areas for PSAC emphasis would include:

1. National security (defense and economic viability).

2. Health research including health care.

3. Energy, mass transportation, other civil needs.

4, Quality of life (environment, economic development).

5. Space.

Lesser attention would be given to program areas for which the S&T payoff opportunities
are small, e.g., housing, education. This is not to say that assisting'in the use of
the scientific process to understand the problems, to ask the right questions, and
to seek meaningful solutions shouldn't be pushed.

Suggestion

In DSB we are now trying a panel structure in which several DSB members
perform an overview function in given areas, e.g. strategic, tactical, C°I. These
panels consider what areas should be examined, recommend specific task forces to
be established, critique the work of task forces, report to DSB as a whole, advise
the Chairman and the DDRE and his staff, etc. This may be useful for selected
subjects in PSAC, e.g., national security, health, etc.

G. F. Tape
November 17, 1972
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Dr. E. E. David, Jr.
Chairman
President's Science Advisory Committ
Executive Office Building
Washington, D. C. 20506

Dear Ed:

As my second year on PSAC draws to an end, I have a variety of thoughts

State University of New York
at Stony Brook
Stony Brook, New York 11790

Dean
College of Engineering
telephone: (516) 246-6750

November 8, 1972

ee

and reactions. I suppose my principal concern is that the meetings and the

energy of the members should be more strongly directed toward specific pro-
blen areas in which the Committee might be effective. I agree generally
with Dick Garwin's comments, but I believe the major change should be in the

nature of the meetings.

If technology is to be directed successfully toward the improvement of
the "quality of life", PSAC should be considering in depth the federal pro-
grams in transportation, drug control, EMS, and so forth. From such deli-
berations could evolve the outline o the scope of a possible federal pro-
gram -- hopefully in advance of the time when the program is politically
attractive and socially acceptable. Thus, PSAC's primary responsibility
should be to apply the Science Advisor with an armamentarium of important

programs, so that he can respond to non-scientific opportunities and con-

straints.
I believe such problems (along with the balance-of-payments and un-

employment. problems associated with technology) are vastly more important

than such housekeeping trivia as the national medals for technological
innovation and such important (but somewhat secondary for PSAC) items as

the Soviet-American interchange.

JGT: jc

Sincerely,

John G. Truxal
Dean
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ANDERSON, Philip Warren

ANDERSON, PHILIP WARREN, b. Indianapolis, Ind, Dec. 13 23: m. 47; .1.
THEORETICAL PHYSICS. B.S, Harvard, 43, M.S, 47, Nat. Sci. Found. fel.
& Ph.D.(physics), 49. Mem. staff, Naval Res. Lab, 43-45; MEM. TECH.
STAFF, BELL TEL. LABS, 49-; VIS.PROF.THEORET.PHYSICS,CAM-
BRODGE, 67- Fulbright lectr, Univ. Tokyo, 53-54; overseas fel, Churchill
Col, Cambridge, 61-62. U.S.N.R, 44-45. Nat. Acad. Sci; fel. Am. Phys.
Soc.(Buckley Prize, 64); fel. Am. Acad. Arts & Sci; Phys. Soc. Japan; fel.Brit. Inst. Physics & Phys. Soc: Europ. Phys. Soc. Solid state physics;
magnetism; breadths of spectral lines: relaxation: superconductivity; dielec-trics. Address: Cavendish Lab, Free School Lane, Cambridge, Eng.

BALDWIN, J(ohn) E.

BALDWIN, JOHN E, b. Berwyn, IN, Sept. 10, 37; m. 61; . 3. ORGANIC
CHEMISTRY. A.B, Dartmouth Col, 59; Ph.D, Calif. Inst. Technol, 63.
Instr. org. chem, Univ. Il, 62-64, asst. prof. 64-67, assoc. prof, 67-68;
PROF. CHEM, UNTV. ORE, 68- Alfred P. Sloan res. fel, 66-68; Guggen-
heim Mem. Found. fel, 67; consult. Stauffer Chem. Co, Off. Sci. & Technol.
Am. Chem. Soc: Brit. Chem. Soc. Stereochemistry; reaction mechanisms;
molecular rearrangements; cycloadditions. Address: Dept. of Chemistry,
University of Oregon, Eugene, Ore. 97403.

BONNER, James (Fredrick)

BONNER, JAMES (FREDRICK), b. Anslcy, Nebr, Sept. 1, 10; m. 39. MO-
LECULAR BIOLOGY. A.B, Univ. Utah, 31; {cl, Calif. Inst. Technol, 31-34,
Ph.D.(plant physiol, genetics), 34. Nat. Res. Coun. fel, State Univ. Utrecht
& Swiss Fed.Inst.Technol, 34-35; asst. biol, CALIF.INST.TECHNOL, 35-36,
instr.plant physiol, 36-38, asst.prof, 38-42, assoc. prof, 42-46, PROF. BIOL,
46- Eastman prof, Oxford, 63-64. Nat. Acad. Sci; Bot. Soc. Am; Am.
Chem. Soc; Am. Suc. Plant Physiol; Am. Soc. Biol. Chem; Biophys. Soc.
Molecular biology of chromosomes, control of genetic activity. Address:
Division of Biology, California Institute of Technology, Pasadena, Calif.
91109.

BRANSCOMB, Lewis M(cAdory)

BRANSCOMB, LEWIS M(cADORY),b. Asheville, N.C, Aug. 17, 26; m. 51;
c.2. PHYSICS. A.B, Duke Univ, 45, hon. D.Sc, 71; M.A, Harvard, 47. Ph.D.

physics, Harvard, 50, jr. fel, Soc. Fels, 49-51; physicist, NAT. BUR.
STANDARDS, 51-54, chief atomic physics sect, 54-59, chief div, §9-62,
chmn. joint inst. lab. astrophys, 62-65, chief lab, astrophys. div, 62-69,
DIR. BUR, 69- Rockefeller pub. serv. fel, Univ. Col, London, 57-58; prof-
adjoint physics, Univ. Colo, 62-69; mem. Jason div, Inst. Defense Anal, 64-
Spec. consult. to Secy. Gen, Orgn. Econ. Coop. & Develop. Mem. ballistic
missile defense adv. comt, Advan. Res. Proj.Agency, 62-; President's Sci.
Adv. Comt, 65-68, President's Comn.for Medal of Sci. 70-74; Int. Comt.
Weights & Measures; bd.dirs,Am.Nat.Standards Inst, U.S. rep, comt. on
data, Int.Counc.Sci.Unions;chmn, 1971 Int. Conf. on Physics of Electronic
& Atomic Collisions. Arthur Fleming award, 58; Wash. Acad. award, 59.
U.S.N.R, 44-46, Lt.(jg). Nat.Acad.Sci;Am.Philos.Soc;Am.Acad. Arts &

Sci: fel. Am. Phys. Soc.(ed, Rev. Mod. Physics, 69-); Am. Geophys. Union;
Am. Astron. Soc: Int. Astron. Union. Atomic physics and gaseous elec-
tronics; spectra of diatomic molecules; physics of the upper atmosphere;
physics of negative ions. Address: 405 N St. S.W, Washington, D.C. 20024.

(physics), 49; hon. D.Sc, West. Mich. Univ, 69 & Rochester Univ, 71. Instr.
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BROMLEY, D(avid) Allan

BROMLEY, D(AVID) ALLAN, b. Westmeath, Ont, May 4, 26; U.S. citizen;
m. 49; c. 2. NUCLEAR PHYSICS. B.Sc, Queen's Univ.(Ont), 48, Shell fel,
48-49, Ont. Res. Coun. scholar, 49-50, M.Sc, 50; Ph.D. (physics), Univ.
Rochester, 52; M.A, Yale, 61. Demonstr. physics, Queen's Univ.(Ont), 47;
res. off, Nat. Res. Coun. Can, 48; Nat. Res. Coun. fel, 52; instr. physic,
Univ. Rochester, 52-55, asst. prof, 55; sr. res. off, Atomic Energy Can.
Ltd, 55-60, sect. head, accelerators, 58-60; assoc. prof. physics & assoc.
dir. heavy ion lab, YALE, 60-61, PROF. PHYSICS & DIR. A.W. WRIGHT
NUCLEAR STRUCT. LAB, 61-, CHMN. DEPT. PHYSICS, 70- Mem. org.
comts, int. conf. nuclear struct, Int. Union Pure & Appl. Physics, Can, 60,
Italy, 62, Tenn, 66, mem. U.S. del, Dubrovnick, 69, U.S. nat. comt, 70-;
mem. panel nuclear struct. physics, Nat. Sci. Found, 61, chmn. nuclear
sci. comt, 66-, nat. physics surv. comt, 69-; surv. sub-comt. nuclear phys-
ics & intermediate energy physics, Nat. Acad. Sci, 64; dir, United Nuclear
Corp, 67-; mem. exec. comt, div. phys. sci.& mem.at large,Nat. Res. Coun,
68-; dir, Labcore Inc, 69-; Extrion Corp, 70-; consult, Oak Ridge Nat. Lab;
Brookhaven Nat. Lab; Acad. Press; Bell Tel. Labs; Nat. Sci. Found. Mc-
Graw-Hill; Int. Bus. Mach. Corp, 69- Fel. Am. Phys. Soc; Can. Asn. Physi-
cists. Nuclear structure and reaction mechanisms; heavy ion physics; ac-
celerators. Address: A.W. Wright Nuclear Structure Lab, Yale University,
260 Whitney Ave, New Haven, Conn. 06520.

BROWN, Burton P.

(SM '60-F'67), Sr. Consulting Engr.
GE Heavy Military Elec. Dept., Court Street Plant,
Syracuse, N. Y. 13208

BROWN, Harold

BROWN, HAROLD, b. N.Y.C, Sept. 19, 27; m. 53; . 2. PHYSICS. A.B,
Columbia Univ, 45, M A, 46, Lydig fel, 48-49, Ph.D.(physics), 49; hon.
D.Eng, Stevens Inst. Technol, 64; hon. L.L.D, Gettysburg Col, 67, Univ.
Calif, Los Angeles, 69, Occidental Col, 69. Lectr. physics, Stevens Inst.
Technol, 49-50; physicist, Lawrence Radiation Lab, Univ. Calif, Berkeley,
50-52, mem. staff, Livermore, 52-53, group leader, 53-55, div. leader,
§5-58, assoc. dir, 58-59, dep. dir, 59-60, dir, 60-61; dir. defense res. &
eng, Off. Secy. of Defense, 61-64, Secy. of Air Force, 65-69, PRES. CALIF.
INST. TECHNOL, 69- Lectr. & mem. sci. staff, Columbia Univ, 47-50.
Adv, U.S. Del. Conf. Experts Detection Nuclear Weapons Tests. Geneva, 58;
sci. adv, U.S. Del. Conf. Discontinuance Nuclear Weapons Tests, 58, sr.
sci. adv, 58-59; consult, Dept. State, 58-60, panel consult, President's Sci.
Adv. Comt, 58-60; consult, sci. adv. bd, U.S. Air Force, 58-61. Mem,
Polaris Steering Comt, 56-58; sci. adv. comt. ballistic missiles, Secy. De-
fense, 58-61; del, Strategic Arms Limitation Talks, Helsinki & Vienna, 69-
20; mem, President's Sci. Adv. Comt, 61; Gen. Adv. Comt, Arms Control
& Disarmament Agency, 69- Distinguished civilian serv. award, U.S. Navy,
61; Columbia Univ. medal, 63. Nat. Acad. Eng; Am. Acad. Arts & Sci; Am.
Phys. Soc, Nuclear and neutron physics; nuclear explosives and reactor
design; weapons systems; management of research and development; tech-
nology and arms control. Address: California Institute of Technology, 1201
E. California Blvd, Pasadena, Calif. 91109.
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CHARPIE, Robert A(lan)

CHARPIE, ROBERT A(LAN), b. Cleveland, Ohio, Sept. 9, 25; m. 47; . 4.
THEORETICAL PHYSICS. 8.S Carnegie Inst. Tech, 48, M.S, 49; D.Sc.
(theoret. physics), 50; hon. Ph.D, Denison, 65. Physicist, Westinghouse
Elec. Corp, 47-50; Oak Ridge Nat. Lab, 50-55, asst. dir, 55-61, dir. reactor
div, 58-61; mgr. adv. develop, Union Carbide Corp, 61-63, gen. mgr.
develop. dept, 63-64, dir. tech, 64-66, PRES, electronics div, 66-68; Bell &
Howell Co, 68-69; CABOT CORP, 69- Asst, U.S. Mem. Seven-Nation Adv.
Comt, Int. Conf. Peaceful Uses Atomic Energy, 55, coordinator U.S. Fusion
Res. Exhib, 58, secy, gen. adv. comt, Atomic Energy Comn, 59-63; mem,
adv. comn. UN Sci. Activities, State Dept, 61-; mem. panel, Civilian Tech.
Pakistan, President's Sci. Adv. Comn, 61-, mem. panel oceanog, President's
Sci. Adv. Comt, 65; Nat. Sci. Bd. Ed-in-chief, Proc. Int. Conf, 55; gen. ed,
Int. Monogr. Series on Nuclear Energy, 55-60; ed, J. Nuclear Energy, 55-60;
Mem, Oak Ridge Bd. Ed, 57-61; trustee, Carnegie Inst. Tech, 62- Award,
U.S. Chamber Commerce, 55: alumni merit award, Carnegie Inst. Tech,
57. U.S.A, 43-46. Fel. Am. Nuclear Soc; fel. Am. Phys. Soc; fel. N.Y.
Acad. Sci; Sci. Res. Soc. Am. Theoretical, nuclear and reactor physics.
Address: Cabot Corp, 125 High St, Boston, Mass. 02110.

GETTING, I(van) A(lexander)
GETTING, (VAN) A(LEXANDER), b. New York, N.Y, dan. 18. 12; m. 37: c. 3.PHYSICS. B.S, Mass. Inst. Tech, 33; Rhodes scholar, Oxford. 3338,
(astrophys), 35; hon. D.Sc, Nurth-eastern, 54. Jr. fel, Harvard, 35-40;
mem. radiation lab, Mass. Inst. Tech, 40-45, assoc. prof. elec. env, 43.47
prof, 47-50; asst. develop. planning, dep. chief staff develop, U.S. Air Force
50-51; v.pres. eng. & res, Raythoon Mfg. Co, 51-60; PRES, AEROSPACE'
CORP, 60- Mem, sci. adv. bd, U.S. Air Force, 45-; mem. Res. & Develop.Adv. Coun, Sig. Corps, 52-60; consult, President's Sci. Adv. Comt, 61-;
chmn, Naval Warfare Panel, 71-; mem. undersea warfare cmn, Nat. Acad.
Sci. Presidential Medal for Merit, 48; Naval Ord. Develop. Award; Air
Force Exceptional Serv. Award, 60. Civilian with Off. Sci. Res. & Develop;sect. chief naval fire control, Nat. Defense Res. Cmt, 43-45; spec. consult.
to secy. War, 43-45. AAAS; Nat. Acad. Enu; fel. Am. Phys. Soc; fet. Inst.
Elec. & Electronics Eng; fel. Am. Acad. Arts & Sci; sr. mem. Am. Inst.
Aeronaut. & Astronaut. Particle accelerators; nuclear physics; radar; fire
control; gaseous discharges; astrophysics; multivibrator synchronization
for accurate timing of long intervals; automatic tracking of targets by radar
rapid scanning radar antennas. Address: 605 Tigertail Rd, Los Angeles,
CA 90049.

GOULD, Roy W(alter)

GOULD. ROY W(ALTER), b. Los Angeles, Calif, Apr. 25, 27: m. 52; . 2.
ELECTRICAL ENGINEERING, PHYSICS. B.S, Calif. Inst. Technol, 49,
Ph.D.(physics), 56; M.S, Stanford, 50. Res. engr. missile guid, jet propul-
sion lab, Calif. Inst. Technol, 51-52: electron tubes, Hughes Aircraft Co,
53-55; asst. prof. clec. eng. CALIF. INST. TECHNOL, 55-58, assoc. prof,
ELEC. ENG. & PHYSICS, 58-62, PROF, 62- Nat. Sci. Found. sr. fel, 63-
64; asst. dir. res. U.S. Atomic Energy Comn, D.C, 70- U.S.N, 45-46. Fel.
Am. Phys. Soc: fel. Inst. Elec. & Electronics Eng: Nat. Acad. Eng. Elec-
tron and ion dynamics; plasma oscillation and wave phenomena; physics of
ionized gases; electromagnetism; microwaves; plasma physics; controlled
thermonuclear fusion. Address: U.S. Atomic Energy Commission, Washing-
ton, DC 20545.

KENNEDY, EugeneP.

KENNEDY, EUGENE P, b. Chicago, ml, Sept. 4, 19; m; . 3. BIOCHEMIS-
TRY. Ph.D. (biochem), Chicago, 49: hon. M.A, Harvard, 60. Am. Cancer
Soc . fel, California, 49-50; asst. prof, dept. biochem. & Ben May Lab,
Chicago 51-55, assoc. prof, 55-56 prof, 56-60: HAMILTON KUHN PROF
BIOL CHEM, HARVARD MED. SC 60- Fel, Nat Sci Found, 59-60

Lewis Award, 58); Am. Soc. Biol. Chem. (pres, 70-71); Am. Oil Chem. Soc.

Biological Chemistry, Harvard Medical School, Boston, MA 02115.

Nat. Acad Sci; Am. Acad. Arts & Sci: Am. Chem. award, 55, Paul-

mechanism of enzyme action. Address: Dept. of(Lipid Res Award, 70) Metabolism and function of lipids; membrane

p osphoproteins:function;

KREPS, F. (?)



LAND, Edwin H(erbert)
LAND, DR. EDWIN H(ERBERT), b. Bridgeport, Conn, May 7, 09; m;c. 2.
PHYSICS. Harvard, 30, 57; hon. Sc.D, Tufts Col, 47, Polytech. Inst. Brook-
lyn, 52; hon. LL.D, Bates, 53; Sc.D, Colby Col, 55; Sc.D, Northeastern, 59.

Cresson medal, Franklin Inst, 37, Potts medal, 56; Nat. Modern Pioncer
award, Nat, Asn. Mfrs, 40; Holley medal, Am. Soc, Mech, Engrs, 48, Dud-
deli medal, Brit. Phys. Soc, 49; Progress medal, Soc. Photog. Scienlists &
Engrs, 55; F.W. Brehm Mem. Leetr. medal, 57. Civilian with Off, Sci. Res.
& Develop; U.S.A; U.S.A.A.F; U.S.N, 44. Nat. Acad. Sci; Photog. Suc. Am;
fel. Am. Acad.(pres; Rumford medal, 45); Royal Micros. Soc, Royal Photog.
Soc.(Houd medal, 35, Progress medal, 57). Synthetic polarizers for light;
polarized light for night driving; three-dimensional presentation, plastics
and colloids in optics; one step photography: ultraviolet color translation
microscope; rescarch on nature of color vision, Address; Polaroid Corp,
730 Main St, Cambridge, Mass. 02139.

PRES. & DIR. RES, POLAROID CORP, 35- Vis. prof, Mass. Inst. Tech, 56-

OLIVER, Bernard M(ore)

OLIVER, DR. BERNARD M(ORE), b. Santa Cruz,Calif, May 27, 16; mjc. 3.
ELECTRICAL ENGINEERING. B.A, Stanford, 35; M.S, Calif. Inst. Tech,
36, Ph.D.(clec. erg), 39. Radio engr, Bell Tel. Labs, Inc, 39-52; dir. res,
HEWLETT-PACKARD CO, 52-57, V.PRES, RES. & DEVELOP, 57- Consult,
Army Sci. Adv. Panel, 65-66; mem, President's Cmn, Patent Syst, 65-
Civilian with U.S.A.A.FU.S.N, 44. Astronaut. Soc; Inst. Elec. & Electronics
Eng. (pres, 65-66). Television circuits and equipment design; clectronic
instrumentation; radar system design; feedback systems; information theory
and coding systems. Address: Hewlett-Packard Co, 1501 Page Mill Rd,
Palo Alto, Calif. 94304.

OLIVER, Ray (?) -- Roy (7)

PERKINS, Courtland D(avis)

PERKINS, PROF. COURTLAND D({AVIS). b. Philadelphia, Pa, Dec. 27, 12;
m. 41; . 2. AERONAUTICAL ENGINEERING. B.S, Swarthmore Col, 35;
M.S, Mass. Inst. Tech. 41. PROF. AFRONAUT. ENG, PRINCETON, 45-,
CHMN. DEPT, 51- Chief scicntist, U.S. Air Force, 56-57, asst, sect. res.
& develop, 60. V.chmn, sci. adv. bd, U.S. Air Force, 61-; chmn, ady. group
acrospace res. & develop. NATO. 63-; mem, space sci. bd. Nat. Acad. Sci,
65- Fel. Inst. Aeronaut. & Astronaut.(pres, 64); fel. Royal Aeronaut. Soc.
Airplane stability and control; airplane dynamics. Address: Dept. of Aero-
nautical Engineering, Princeton University, Princeton, N.J. 08540.

PETIT, Joseph M(ayo)
PETTIT, DEAN JOSEPH M(AYO), b. 16:

40,

Ph.D.(elec. eng), 42. Asst. elec. eng, Stanford, 38-39; instr ads,e. ELECTRICAL ENGINEERING. B.S, 40-
+

assoc prof-4 54.
42; spec. res.

Lab,
Inc, N.Y, 45-

asst. exec. engr, 45; su engr, Airborne
46: acting assoc. prof. ELEC ENG, STANFORD, 47-48,elec. eng, 49. 'Assoc
PROF, 54-, DEAN SC H. ENG, 58-, acting head dept

tech dir, Am-Brit. Lab, Great Malvern, Eng, adv. panel,USAAF,
India-Ch ina, 44. Soc. Eng. Ed: fel. Inst. Elec & Eng ElecU.S. Army, 57- Presidential Cert Merit, 49.

Stanford University, Palo Allo, Calif. 94305.
tronic measurements: circuit theory. Address: School of Engineering,
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PRESS, Frank

PRESS DR. FRANK b. Brooklyn NY Dec 4 24°m 46 2 GEOPHYS.

consult. to President's asst. for scl. & tech, 59-60, 64-; NASA, 60-62, 65-:

Am Acad. Arts & Sci. Planetary crustal and mantle structure:

chantsm and elastic wave Propagation, Address: Dept. of Geology & Geo-
physics, Massachusetts Institute of Technology, Cambridge, Mass. 02139.

ICS, SEISMOLOGY B.S, City Col, New York, 44; M.A, Columbia, 46, Ph.D.

prof, 51-52, assoc prof, 52-55; prof. geophys, Calif Inst Tech, 55-65, dir.
instr. geo1, 49-51, asst.(geophys), 49 Asst physics, Columbia 45-46

setsmol lab, 57-65:7 CHMN. DEPT. GEOL. & GEOPHYS, MASS. INST. TECH65- Consult, U.S Navy, 56-57; U.S. Geol Surv, 57-59: Dept State & Dept
Defense, 58-62; mem, Governor's Adv Coun. Atomic Activities, Calif 59;

mem, President's Sct. Adv. Cmt, 61-64; consult, Agency Int. Develop, 62-63;Arms Control & Disarmament Agency, 62 > mem bd. adv, nat. center earth-
quake res, U.S. Geol Surv, 66- Mem. glaciol & seismot panel, Int Geo-
phys. Year, 55-59, cmt polar res, 57-, interdiseiplinary res, panel, 58-,seismol working group, Upper Mantle Proj, 64-; geophys cmt, Int.
Coun. Sci Unions, 59-; panel solid earth probs, geophys res. bd, Nat. Acad
Sci, 61; chmn. earthquake prediction panel, Off Sci & Tech, 65-: mem.
planetology subcmt, NASA, 66- Mem, UNESCO Tech. Assistance Mission
53. U.S. del, Nuclear Test Ban Conf, Geneva, 59-61, Moscow, 63; UN Conf
Sci. & Tech. Underdeveloped Nations, 63. Nat. Acad. Sci; Phys. Soc; Geol.
Soc; Seismol. Soc.(secy, 57-58, 61, pres, 62); Geophys. Union;

regional and submarine geophysics; seismology, including earthquake me-

RAMSEY, Norman F(oster), Jr.

RAMSEY, PROF. NORMAN F(OSTER), JR, b. Washington, D.C, Aug. 27, 15;
m. 40; . 4. PHYSICS. A.B, Columbia, 35, Tyndall fel, 39, Ph.D.(physics),
40; Kellett fel, Cambridge, 35-37, M-A, 41, D.Sc, 54; hon. M.A, Harvard, 47,

Fel, Carnegie Inst. Dept. Terrestrial Magnetism, 39-40; assoc. PHYSICS,
Illinois, 40-42; assoc. prof, Columbia, 42-47; HARVARD, 47-50, prof, 50-

66, HIGGINS PROF, 66-, dir, nuclear lab, 48-50, 52. Res. assoc, radiation
lab, Mass. Inst. Tech, 40-42; group leader & assoc. div. head, atomic

energy proj. lab, Los Alamos Sci. Lab, California, 43-45; head physics
dept, Brookhaven Nat. Lab, 46-47; Guggenheim fel, 54-55. Dir, Varian
Assocs. Consult, Off. Sci. Res. & Develop. & Nat. Defense Res. Cmt, 40-45;
US. Secy. War, 42-45, Trustee, Brookhaven Nat. Lab, 52-56; Carnegie
Endowment Int. Peace; Univ. Res. Asn. Mem, sci. adv. bd, U.S. Dept. Air
Force, 49-56; US. Dept. Defense, 54-58; sci. adv, NATO, 58-59, mem. gen.
ady. cmt, Atomic Energy Cmn, 60-; chmn, high energy physics panel, Sci.
Adv. Bd, Off. of the President, 63. Lawrence award & medal, 60, Civilian
with U.S.A.A.F; U.S.N, 44. Nat. Acad. Sci; AAAS; fel. Phys. Soc; Philos.
Soc; Math. Soc. Nuclear moments; molecular beams; high energy particles;
nuclear interactions in molecules; deuteron quadrupole moment; molecular

structure; diamagnetism; thermodynamics; proton- proton scattering; bil-
lion volt accelerators; atomic masers; electron scattering. Address: Dept.
of Physics; Harvard University, Cambridge, Mass. 02138.

SCHILLING, Martin

SCHILLING, DR. MARTIN, b. Hoerde, Germany, Oct. 1, 11; nat; m. 38;. 2.

PHYSICS. Ph.D.{physics), Inst. Tech, Hanover, Germany, 37. Tech. dir,
German Army Test. Sta, Peenemuende, 40-45; chief, test br, ord. res. &

develop. div, U.S. Dept. Army, Tex, 45-50, res. & develop, Redstone Arse-

vilian serv. award, U.S. Army, 58. Inst. Aeronaut. & Astronaut; Phys. Soc;
Ord. Asn: N.Y. Acad. Sci. Applied physics; physical chemistry; electronics;
industrial instrumentation; rocket propulsion; guided missile weapon sys-
tems; radar technology; niicrowave electronics. Address: Raytheon Co,

nal, Ala, 50-58; prog. mngt, RAYTHEON CO, 58-59, v.pres. p lanning, 59, eng.

& res, 59-63, & gen. mer, missile systs. div, 63-64, V.PRES. ENG.
& RES, Tech. consult, Sci. Adv. Bd, U.S. Air Force, 59- Except. ci-

Lexington, Mass. 02173.
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SHULL, Harrison

SHULL, DEAN HARRISON, b. Princeton, NJ, Aug. 17. 23; m. 48; div: m. 62;
c. 5. PHYSICAL CHEMISTRY. A.B, Princeton, 43; Ph.D.(phys- chem),
California, 48, Assoc. chemist, U.S. Naval Res. Lab, Wash, D.C, 43-45;
Nat. Res. Coun. fel, Chicago, 48-49; assoc. scientist, Ames Lab, Atomic
Energy Cmn, 49; asst. prof. phys. chem, Iowa Sinte, 49-55; assoc. prof,

dean, 65-66. Guggenheim found. fel, 54-55; Sloan res. fc], 56-58; asst. dir.
res, Quantum Chem. Group, Sweden, 58-59, Mem. subcmt. molecular
struct. & spectros, Nat. Res. Coun, 57-63, chmn, 58-63, mem. cmt. phys.
chem, 63-66, cmt. awards under Fulbright-Hayes Act, div, chem. & chem.

INDIANA, 55-58, prof CHEM, 58-61, RES. PRO! 61-, DEAN GRAD. SCH
66- dir res. comput. center 5! 63, acting chmn, chem. dept. & acting

tech, 59-, chmn, 63-, mem. panel surv. chem, Westheimer Cmt, 64-65,
mem. adv. panc! chem, Nat. Sci. Found, 64-67, chmn, 66-67, consult, Off.
Sci. Info. Serv, 65- U.S.N.R, 45. AAAS; fel. Phys. Soc; Faraday Soc; Chem.
Soc; Asn. Comput. Mach. Quantum chemistry; theoretical and experimental
molecular spectroscopy and structure. Address: Dept. of Chemistry,
Indiana University, Bloomington, Ind. 47401.

SIMON, Dorothy M(artin)

SIMON, DR. DOROTHY M(ARTIN), b. Harwood, Mo, Sept. 18, 19; m. 46.
PHYSICAL CHEMISTRY. A.B, Southwest. Mo. State Col, 40; Ph.D.(chem),
Dlinois, 45. Asst. chem, Illinois, 41-45; res. chemist, E.I. du Pont de Ne-
mours & Co, N.Y, 45-46; chemist, Clinton Lab, Tenn, 47; assoc. chemist,
Argonne Nat. Lab, 48-49; acronaut. res. scientist, Lewis Lab, Nat. Adv.
Cmt. Aeronaut, 49-53, asst. chief chem. br, §4-55; Rockefeller fel, Cam-
bridge, 53-54; group leader combustion, Magnolia Petrol. Co, Tex, 55-56;
prin. scientist & tech. asst. to pres. res. & adv. develop. div, AVCO CORP,
§6-62, dir. corporate res, 62-64, V.PRES. DEFENSE & INDUST. PROD.
GROUP, 64- Marie Curie lectr, Pa. State, 62, Rockefeller pub. serv.
award, 53; outstanding alumnus award, Southwest Mo. State Col, 57. AAAS;
Chem. Soc; Inst. Aeronaut. & Astronaut; Combustion Inst. Electron micros-
copy radio chemistry; physical chemistry of high polymers; combustion;
aerothermo chemistry; research management. Address: 1801 Lavaca,
Austin, Tex. 78701.

SOLOW, Robert Merton

SOLOW, ROBERT MERTON, educator.economist: b. Bklyn., Aug.
23, 1924; s. Milton Henry and Hannah Gertrude (Sarney) S.; B.A..
Harvard, 1947, M.A., 1949, Ph.D., 195: LL.D., U. Chgo., 1967; m.

Barbara Lewis, Aug. 19, 1945, children- John Lewis, Andrew Robert,

Katherine. Mem. faculty Mass. inst. Tech., 1949--, prof. econs.,

commoner Peterhouse, U. Cambridge (Eng.}, 1963-64; Eastman vis.

prof. Oxford U. 1968-69. Mem. Pres.'s Commn. on Income

Maintenance, 1968-70, Pres.sCom. on Tech., Automation and Econ.

Progress. 1964-65. Bd. dirs, mem. exec. com. Nat. Bur. Econ.

Research; trustee Inst. for Advanced Study, Princeton. Served with

AUS, 1942-45. Fellow Center Advanced Study Behavioral Scis.,

1957-58; recipient David A. Wells prize Harvard, 1951. Fellow Am.

Acad. Arts and Scis.; mem. AAAS. (v.p. 1970), Am. Econ. Sac.

fexec. com. 1964-66; John Bates Clark medal 1961, v.p. 1968),

Econometric Soc. (pres. 1964, mem. excc. com.). Authur: Lincar

Programming and Economic Analysis, 1958; Capital Theory and the

Rate of Return, 1963; The Sources of Unemployment in the United

MA 02139

1958--; sr. economist Council Econ Advisers. 1961-62, cons.,

1962-68; cons RAND Corp 1952-64: Marshall lectr.. fellow

Martha's Point RdStatcs, 1964: Growth Theory 1970 Price Expectations and the

Behavior of the Price Level, 1970 Home: 95

Concord MA 01742 Office: Dept Econs Mass Inst Tech Cambridge
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SPROULL, Robert L{amb)

SPROULL, PROF. ROBERT L(AMB), b. Lacon, Il, Aug. 16, 18; m, 42; c, 2.
PHYSICS. B.A, Cornell, 40, Coffin fel, 41-42, Ph.D.(exp. physics), 43. Asst.
physics, Cornell, 42-43; res, physicist, Jabs, Radio Corp. Aim, 43-46; asst.
prof. PHYSICS, CORNELL, 46-48, assoc. prof, 48-56, PROF, 56-, V.PRES.
ACAD. AFFAIRS, 65-, dir, mat. sci. center, 60-63, Asst. Princeton, 43-44;
pres, Telluride Asn, 45-47; physicist, Ouk Ridge Nat. Lab, 52; sci. collab,
European Res, Assocs, Belgium, 58-59; dir. adv. res. projs. agency, Dept.
Defense, 63-65. Fd, J. Appl. Physics, 54-57. Phys. Soc; Asn. Physics
Teachers. Thermionic emission; microwave measurements and oscillators;
electronic and optical properties of ionic crystals; low temperature thermal
conductivity. Address: Day Hall, Cornel! University, Ithaca, N.Y. 14850.

STIGLER, (?)

TANNENBAUM, Morris

TANENBAUM, DR. MORRIS, b, Huntington, W.Va, Nov. 10, 28: m. 50; c. 2.
CHEMICAL PHYSICS, METALLURGY A.B, Hopkins, 49; A.M, Princeton
$1, Procter & Du Pont fels, 51-52, Ph.D. (phys. chem), 52. Asst, Princeton,

56.60, asst. metall. dir, 60-62, dir. solid state devices lab, 62-64; DIR. RES.
& DEVELOP, WEST. ELEC. CO, INC, 64- Mem. mat. adv. bd, Nat. Res.
Coan-Nat, Acad. Sci. Consult, Dept. Defense; NASA; Nat. Bur. Standards.
Mem. vis. emts, Mass. Inst. Tech, Carnegie Inst. Tech, Univs. Pennsylvania
& Lehigh, Chem. Soc; fel. Phys. Soc; Inst. Min, Metall, & Petrol. Eng; Inst.
Hlec, & Electronics Eng. Chemistry and physics of solids; solid-state de-
view physics; engineering research in manufacturing processes, Address:
Western Electric Co, Inc, P.O. Box 900, Princeton, N.J. 08540.

a 50, instr, 50 51 mem. tech. staff Bell Tel Labs 52-56, subdept head

WHEELON, Albert Dewell

WHEELON, DR. ALBERT DEWELL, b. Moline DI Jan 18 29 m. 53; c. 2.

THEORETICAL PHYSICS. B.Sc, Stanford, 49; fel, Mass. Inst. Tech, 49-51,
ph.D. (physics), 52. Asst, res. lab. electronics, Mass. Inst. Tech, 51-52; sr.
mem. tech. slaff, Ramo-Wooldridge Corp, 53-62; with U.S. Govt, 62-66;
V.PRES. ENG, HUGHES AIRCRAFT CO, 66- Consult, President's Sci, Adv.
Bd. & Defense Sci. Bd. Mem, Int. Sci. Radio Union. Phys, Soc; Inst. Elec.

analysis of ballistic missile and syuce systems technology; electromagnetic
propagation and radio signal slatistics. Address; 320 S. Canyon View Dr,
Los Angeles, Calif. 90049,

& Flectronics Eng. Meson theory; general relativity; turbulence theory;



New Business
Northrop Corp. has a contract totaling
$29 million for improved Hawk loaders
and launchers from the U.S. Army Mis-
sile Command.

McDonnell Douglas Corp. will receive a
$4-million contract modification for the
advanced control experiment flight test
program in support of the Advanced Bal-
listic Re-entry System (ABRES). USAF
Space and Missile Systems Organization
is the contracting agency.

RCA Corp. has a $14.97-million contract
from the U.S. Army Safeguard System
Command for advanced Ballistic Missile
Defense Agency field-operated phased-
array radar development and installation
at Kwajalein Missile Range, Marshall Is-
lands.

Boeing Co. has a $4.5-million contract
modification from USAF for short-range
attack missile (SRAM) rocket motors.

ITT Corp. will receive a $4-million con-
tract from the U.S. Army for a super-
high-frequency communications terminal
and ancillary items.

USAF Research and Development Pro-
curement Div, Wright-Patterson AFB,
Ohio, is seeking proposals for a study to
evaluate air defense weaknesses in com-
bat theaters.

U.S. Army Air Mobility Research and
Development Laboratory, Fort Eustis,
Va., is seeking contractors to perform a
2,000-man-hour study for aircraft cam-
ouflage that will be effective during low-
altitude flight.

Automation Industries, Inc., Silver
Spring, Md., is being issued a $4.1-mil-
lion contract modification from the Navy
for engineering services associated with
the Trident fleet ballistic missile.

McDonnell Douglas Corp. will receive a
contract modification from the Naval Air
Systems Command totaling $10 million
for engineering development of the Har-
poon weapons system.

General Electric has a $174.5-million
Navy contract for design and installation
of nuclear components in submarines.

Thiokol Chemical Corp., Bristol, Pa., has
a $31.95-million contract from the Space
and Missile Systems Organization for
first-stage Minuteman 3 motors.

Bechtel, Inc., San Francisco, Calif., has a

contract from the Government of Ameri-
can Samoa for design of expanded air-

port facilities at Pago Pago. Total costs
are estimated at $5 million.

Major Weapons Cost Trends Detailed
Defense Dept.'s latest status report shows a cost growth of $17 billion in 43 major
weapons systems. At the start of development, the total cost was estimated at $87 bil-
lion. This was reduced by a net $3.6 billion because of changes in programed quan-
tities. The estimated current cost of the 43 systems was set at more than $100 billion.
General Accounting Office last week released the report, designated Selected Ac-

quisition Report (SAR), June 30, 1972, at the request of Rep. Les Aspin (D.-Wis.).
GAO now is analyzing the figures for its own report to Congress on major weapons
system procurement.
Below are totals for each of the services, plus breakdowns on individual aerospace

systems. GAO said that the fiscal status of the Trident submarine missile, BQQ sub-
marine sonar and Harpoon missile programs have been classified by the Navy. Fig-
ures are in billions of dollars and have been rounded.

Development Cost Change Estimate
Estimate Quantity Other June 30, 1972

Air Force
oo $9.82 $47.5Total, 12 systems $41.5 ($3.77)

B-1 11.22 (0.033) (0.072) 11.2
F-15 7.35 0.447 7.80
C-5A.. we eae 3.41 (0.710) 1,82 4.53

4.12 6.99F-111 5.50 (2.63)
A-7D 1.38 (0.283) 0.228 1,32
F-5E 0.31 (0.005) (0.013) 0.297
AX 0.084 0,084
AWACS 2.66 2.66
Maverick..... 0.384 (0.082) 0.084 0.385
SRAM 0.237 0.126 0.964 1,33

0.004 0.647 4.90Minuteman 2 4.25
Minuteman 3...... 4.67 (0.155) 1.59 6.11

Navy
Total, 20 systems 34, 0.678 6.01 41.5
F-14, ae 6.17 (1.12) 0.222 5.27
A-7E 1.46 0.241 1.07 2.78

oe 0.021 0.525Harrier 0.503
E-2C 0.586 oe 0.288 0.874
P-3C eevee 1.29 1,03 0.165 2.49
S~3A 2.89 0.261 3.15

0.656 1.57EA-6B 0.818 0.102
Phoenix ees ee oe 0.536 0.015 0.562 1.11
Condor 0.441 (0.147) 0.230 0.525

0.425 4.75Poseidon 4.57 (0.244)
Sparrow E 0.741 (0.528) 0.126 0.339
Sparrow F 0.708 0.028 0.541 1.28

0.428 0.056 0.484Aegis 0.310 0.435VAST (target).......+.. 0.312 (0.187)
LHA (assault ship)... 1.38 (0.481) 0.070 0.970

Army 135 11.3Total, 10 systems 10.5 (0.554)
Cheyenne 0.126 0.015 0.190 0.332

0.404 (0.132) 0.212 0.485Dragon.. 5.24SAM-D 5.24
0.652TOW 0.727 (0.307) 0.232

Lance 0.653 0.006 0.118 0.777
0.588 (0.114) 0.284 0.758

Improved Hawk
0.004 0.123HLH 0.119

2.34UTTAS 2.31 eee oe 0.038
Tacfire........000 0.161 0.024 0.033 0.218

Defense Communications Agency
DSCS-2* 0.261 0.015 0.276

($3.6) $17.2 $100.Grand Total, 46 systems. $87.0

+ Parenthesis indicates a decrease
* Defense Satellite Communications System

:

:

:

:
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Appendix IV-B

Other Perspectives on Health

In Chapter 5 we have looked at what linked deaths can tell us
about threats to health when the linked deaths are looked at as a

percentage of all deaths. We recognized that this measure did not

give adequate attention to the greater seriousness of early deaths,

and gave, in addition, some figures for ''adjusted percentages" of

deaths. We now look at linked deaths from a different aspect --

how many people ''might be alive'' -- which also helps to explain

how these adjustments were made,

We then go on to consider long-term changes in survival, and

what can be learned by comparing long-term changes in women with

those in men.

As we will see in Section 2, the details of exactly what ''might

be alive in 1967'' are mildly complex, just as are the details of

"1967 expectation of life at birth."' For all this, the reader who

takes the "number who might be alive'' as a reasonable pointer to

the number who really might be alive is, we feel, being as well

guided as is presently possible. (The uncertainties in "linking"

almost certainly outweigh any that are added. )

1. Number who might be alive

Let us compare two quite hypothetical situations: one in which

people continue to die, year after year, in the same numbers at
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each age that died in 1967; another in which every death linked to a

particular threat is postponed, so postponed that the distribution of

continued life is the same for all linked deaths postponed from a

given age as it is for all those who reached that age without dying.
We next calculate the number that "might be alive", that is how

how

many

more people would be alive in the second hypothetical situation than

in the first. (Details of the calculation are given in Appendix C. )

Exhibit Bl sets out the numbers that result. Let us look at the

first line, that for cigarette smoking, in some detail. If we ask for

those who "might be alive'' at all ages, we find 4,280 thousand --

about 4 1/4 millions of people. This does NOT mean that had no one

born in the last eight or nine decades smoked cigarettes, that 4 1/4

million more would be alive. It DOES mean, though, that thinking

about 4 1/4 million more now alive is a reasonable way to grasp the

importance of deaths linked to cigarette smoking.

Moving to the right, if we only consider those under 85, about

3, 360 thousands ''might be alive."' Similarly about 2350 thousand under

75 and 1080 thousand (about 1 million) under 65. On the right-hand

part of the exhibit we take these numbers apart, and reach, as some-

thing to give us a feeling for the impact of cigarette smoking.

1,1 million who ''might be alive'' under 65
1.3 million who ''might be alive'' between 65 and 75
1.0 million who "might be alive'' between 75 and 85
0.9 million who "might be alive'' above 85



(1) resu Tt of continuing all 1969 deaths in succeeding years and
"Numbers who might be alive" = difference between

(2) same except that each linked death is replacedby the average continuation of life from that age.

Rounded further.

all up to up to up to
ages 85 75 65

4280 3360 2350 1080
1830 1760 1430 1120

? ? ? ?
125 107 68 31
? ? ? ?

131 121 106 79
? ? ? ?
? ? ? ?
?. ? ? ?
15 14 12,

+

10
§.5 6.5 7.5 7.2

Linked to Separated* (thousands)
up to 65 to 75 to. 85
65 75 85 up

smoking 1100 1300 1000 900
alcohol abuse 1100 300 400 100illicit drug abuse ? ? ? ?air pollution 30 40 40 20

suicides 79 27 15 10
coffee ? ? ? ?
dust-ltke particles ?
accidents with chem'ls ? 2

toxic exposures 10 2 2°
oral contraceptives 5.5 7 0.2

Cumulative (thousands)

adverse reactions to ? ? ? ?medication

? ? ?

1

0. 5

*
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This is to be compared, for example, with the corresponding

figures for alcohcol abuse.

1.1 million who "might be alive'! under 65
0.3 million who "might be alive" between 65 and 75
0. 4 million who "might be alive" between 75 and 85
0.1 million who "might be alive'' above 85

Clearly the impact of these two threats is about the same if

we only look at ages under 65, The greater impact of cigarette

smoking occurs at the ages beyond 65,

Exhibit Bl allows one to gain similar impressions for the other

threats considered above that are neither too uncertain nor too small

to be worth such treatment.

Clearly we are talking of large numbers ''who might be alive''

-- something like six million for cigarette smoking and alcohol abuse,

perhaps twice this number if we include both choice of diet composi-

tion and unknown chemical initators or promoters of cancer and if

these two turn out to be very important. How does the impact of

these big threats, which clearly far outweigh all the others we have

considered, compare with the favorable impact of chemicals?

2. Adjusted percent of deaths

We can now calculate on adjusted percent of deaths -- either for

all ages or for ages up to a given limit -- as:

number who might be alive (linked to given threat)adjusted % of deaths =
number who might be alive (all causes)
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The adjustments used in Chapter 5 were:

Adjustment A: all ages included.

Adjustment B: only ages up to 65.

3. Long term changes

We said earlier that a significant fraction of the improvement

in health in this century could be credited to chemicals. What does

this mean in terms of those who might, or might not, be alive?

If the 1901 death rates had continued throughout the lifetimes of

those now alive, nearly 50 million people now alive would have died.

If the 1968 death rates had applied instead, nearly 20 million people

now dead would still be alive. The probable impact of today's large

chemical threats, say 6 to 12 million who might be alive, may well

not be as large as the benefit we have already had from chemicals,

but it is at least a large fraction.

For those who want a little more detailed feel, we give age break-

downs for what 1901 and 1968 death rates would mean. If 1901 death

rates had been in existence (with no allowance for children born of parents

who would have died before having the children).

-- about 40 million people under 65 would not now be alive.

-- about 4 million people between 65 and 75 would not now be

alive.

-- about 2.5 million people between 75 and 85 would not now

be alive.
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~~ about 1 million people over 85 would not now be alive.
If the opposite had happened, if 1968 death rates had applied in

the past,

~- about 10 million more people under 65 would be alive.
-- about 4 million more people between 65 and 75 would be

alive.

-- about 3 million more people between 75 and 85 would be

alive.

-- about 1.5 million more people over 80 would be alive.

These figures offer a more detailed feeling for what the differences in

death rates -- (1) as they were in 1901, (2) as they changed through

this century, (3) as they were in 1968 -- mean in terms of our present

population.

4. Effects on lengths of life

Rather than think of how many might still be with us, some wish

to think about what impact these threats are likely to make on ones

own life. Careful calculation here is a little more complicated, sO we

will content ourselves with a very rough approximation, namely:

l year of extra life for every 2 million who
"might be alive"

1 month of extra life for every 160 thousand who
"might be alive"

1 week of extra life for every 40 thousand who
"might be alive"
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1 day of extra life for every 5 thousand who
"might be alive"!

1 hour of extra life for every 230 who
"might be alive"

1 minute of extra life for every 4 who
"might be alive"

With these rules of thumb the figures of the left-most column of

Exhibit Bl have a different, useful (and still more approximate)

interpretation,

The conversion applies to "the average person." So far as

risks due to the choice of others go, the result if roughly correct

for anyone. But where it is a matter of own choice, we need to allow

for how many choose. We have taken the fraction of cigarette smokers

to be about 3/8 (1/2 for men, 1/4 for women). Accordingly, while

removing deaths linked to cigarette smoking would give an average of

two years of extra life, non-smokers would gain nothing and the aver-

age smoker would gain about 2/(3/8) = about 5 years.

Similar, but often much more extreme, adjustments would be

appropriate for other self-chosen threats.

5. Females vs. males

We have noticed how much more the expectation of continued life

has been improved for females as compared to that for males. Two

major reasons for this are clear: More men than women smoke
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cigarettes. (Indeed our estimates link about 140,000 more male

deaths than female to cigarette smoking.) More men than women

die from accidents, homicides and suicides. This raises such ques-

tions as: How much faster do men die? How much of this is due to

these two major effects? How rapidly has the pattern changed?

Exhibit B2 sets out the ratios comparing death rates for men to

those for women for various ages, as it used to be in 1901, and as it

was in 1968. The ratios are the relative number of deaths among

equal numbers of men and women at a given age. In 1901, males died

about 1.1 times as fast as females. In 1968, males died more nearly

1.8 times as fast as females. In large measure, this came about from

the removal of causes of death that affected both sexes more or less

equally. In almost equally large measure this came about from the

increasing importance of threats that were more important for males

than for females.

As a first step in understanding the implications of Exhibit B2,

we can look at the corresponding ratios when we set aside all deaths

due to accidents, homicids, and suicides. The result is shown in

Exhibit B3. We see that in 1901, removing all deaths due to external

causes leaves men dying slower than women between 10 and 40 years

of age, and, except for the first year of life, never dying more than

1.1 times as fast. In 1967, the omission of deaths from external
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Exhibit B2

Relative death rate -- fraction of men dying as a multiple of frac-
tion of women dying -- for various ages, both in 1901 and 1968.

ratio in ratio in
age 1901 1968 age

1.20 1.3 0-1

5 1.03
1.4 5-9

10 1.10
1.8 10-14

15 0.98
2.6 15-19

20 1.06
2.9 20-24

25 1.04
2.3 25-29

30 1.04
1.9 30-34

35. 1.12
1.7 35-39

40 1.13
1.7 40-44

45 117
1.8 45-49

50 1.15
2.0 50-54

55 1.13
2.1 55-59

60 1.14
2.1 60-64

65 1.14
65-69

70 1.10
1.8 70-74

75 1.10
1.6 75-79

80 1.10
1.3 80 and up

(median) (1. 10) (1. 8)
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Exhibit B3

Relative death rate -- fraction of men dying as a fraction of women
dying -- when deaths from external causes (accidents, homicides,
suicides, etc.) are excluded.

1967
ratio in ratio in further

age 1901 1967 adjusted *

(0) (1. 20) (1. 30)

1-4 1.07 1, 11

5-9 1.01 1.10

10-14 . 86 1.18

15-19 . 85 1.32

20-24 91 1.23

25-29 -90 1.14

30-34 97 1.24 (1. 13)

35-39 -98 1,31 (1.08)

40-44 1.01 1, 49 (1.19)

45-49 1.04 1.65 (1.34)

50-54 1.05 1.89 (1.57)

55-59 1.08 2.02 (1.69)

60-64 1.09 2.08 (1,72)

65-69 1.09 1.94 (1.53)

70-74 1,08 1, 84 (1. 48)

75-79 1.10 1,56 (1.21)

80-84 1,10 1, 32 (1.19)

* (These are too rough for final use.) With both deaths linked to

cigarette smoking and other deaths assigned to external causes
removed,
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causes has reduced the first peak in the ratio. -- the one falling
in the late teens -- from 2.9 to 1.3. (The small peak that remains

would be accounted for if about 10 percent of those dying because of

external causes do so from complications, one of which is then

entered on the death certificate as the cause of death.) The second

peak -- the one falling in the early 60's, is not appreciably reduced.

It is natural to try to go somewhat further by excluding both

deaths from external causes and deaths linked to cigarette smoking.

The right-hand column (all in parenthesis) of Exhibit B3 shows that

the peak in the early 60's is reduced from 2.08 to 1.72, which is by

about one-third. (The fraction of reduction increases away from

this peak, reading one-half in the late 40's and early 70's. This

leaves us with the impression that differences in frequency of

cigarette smoking accounts for a sizeable fraction of the excess

death rate for men, as compared to women, but probably for less

than half this excess,

What about the remainder? Some will believe that a large part of

the remaining excess is due to environmental exposures of some sort

or other. Others will believe that the stresses of working life are

the major cause. As yet there is no clear answer.

We can say, however:

- that men die at a rate almost twice that of women between

50 and 70 years of age.
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- this direction is consistent with more men smoking

cigarettes,
- the estimates we have made of deaths linked to cigarette

smoking are not large enough to account for the full differ-

ence,

Looking at the comparison of men and women does nothing to

contradict our earlier analyses; indeed it offers a small amount of

indirect support.

6. Measures of life and death

Human life terminating in death is a lengthy process, yet the world

we live in changes rather rapidly. As a result, measures of health

based on how and when we die tend to be somewhat less than straight-

forward in their interpretation, not for malicious reasons but rather

because making the best use of current information is not a trivial

task.

*counting deaths*

One thing we can do is just to count, deaths according to a standard

set of causes. This throws some light on the situation: a cause of

500,000 deaths a year is almost certainly more serious than one that

causes only 5,000. Besides the absence of a natural reference, two

considerations weaken a mere death count: First, all we can do is to

;

postpone death -- the total number of deaths is essentially fixed by the
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total number of births. Second, death of a younger person is almost

universally agreed to be more serious than that of an older one.

To get around some of the difficulties, we can compare official

causes in terms of the percent of all deaths. In 1967, for example,

we have such results as those shown in Exhibit B4, where numbers

are in one column and percents in the other.

Most readers will agree that they can get a clearer picture from

the percent column than from the count column.

* expected years of life *

Expected years of life is a measure that sounds easier to under-

stand than itis. What would probably be most meaningful would be

some measure of how long an average individual born at a given date

lives. If average is meant in the technical sense -- as an arithmetic

mean -- we do not yet know the answer for any group born in this

century, since it is not till almost all have died that we will know

enough to find an average. (If we really meant ''median" we know the

answer for those born in the early and middle 1890's, where we can-

not yet be sure of the average.) Such "cohort" figures -- quite relevant

for individuals -- are of little help in watching changes in current

7

7

public health. After all they combine what has happened to each cohort

(at various ages) over some eight or nine decades.
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Exhibit B4

Comparison of number deaths with % of deaths in 1967

(1, 852, 000)

575,540

315,996

202,940

108, 960

53,140

27, 410

14, 120

6, 560

3, 138

1, 450

710

371

110

40

20

(Total deaths) (100. 0%)

arteriosclerotic heart disease 31.0%

cancer (all forms) 17. 0%

vascular lesions affecting
central nervous system 17.0%

all accidents 5.9%

motor vehicle accidents 2.9%

cirrhosis of liver 1.5%

rheumatic fever, 0.76%

tuberculosis 0. 35%

hyperplasia of prostate 0.17%

influenza 0.078%

infectious hepatitis 0.038%

accidental poisonings 0.020%

syphilis and sequelae 9.006%

whooping cough 0.002%

diphtheria 0.001%
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As a result, most expectation of life figures refer to some

brief period of time -- often one year, sometimes three years.

What they tell us, for instance, is the average age of death of a

composite person who spent all his or her life in the short period.

If the period were January to December 1967, for example, thi s

imaginary person would be born on 1 January and, if he or she lived

to 31 December, would reappear again, 12 months earlier, at 1

January of the same year, aged exactly one year old. And so on,

each year of life being lived -- or terminating in death -- in exactly

the same calendar year, Clearly this measure makes it easier to

watch public health from year to year, since it is calculated from

observed deaths in that year and that year alone. (Events that were

the underlying causes of some of these deaths happened a decade or

more earlier.) Equally clearly, it is at least correspondingly harder

to explain just what we are talking about. (This seems to be character-

istic of measuring life and death: the more useful the measure, the

harder it is to explain. )

* professional measures *

Demographers and epidemiologists need to know about deaths in

greater detail than we will really need here. They are likely to use

a

death-rates for, say, given age and sex. This means, of a hypotheti-

cal 100,000 people, all of the given sex and all having their nth -- say
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their -- 58th -- birthday on 1 January of the year in question, how

many will die -- or die of a given cause during that year. (In

practice results are quoted for ages spread out to some reasonable

degree.) There is no substitute for the use of death rates by age if

we need a detailed look at what is happening. Fortunately we \will

need to make only limited use of death rates here.

Fortunately, also, if death rates at all ages go up, the corres-

ponding expected years of life goes down, while if death at all ages

go down, the corresponding expected years of life goes up. Thus,

it is usually safe to use "live longer" as a shorthand for ''all death

rates coming and "live shorter" as a shorthand for ''all death

rates going up."
* impact of deaths *

We said above that the difficulty with merely counting deaths was

that it took no account of at what age they occurred, There are various

ways to try to take account of this. Some try to do it by assigning an

"economic value" to death at a given age, often considering both what

society has spent (education, etc.) and what the future return may be

in the absence of death (useful work, etc.). We find none of these

satisfactory for our purposes here. Our considerations are health

4

j

considerations, and we resist mixing in economic ones.

Our concern with causes of death is to ask what would be the
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impact if they were weakened or removed, thus postponing some or

all of the related deaths. What would this mean in health terms?

The simplest -- and most optimistic way of valuing not dying at

a specific age is to calculate as if, were death to be postponed ata

given age, those for whom it would be postponed would live as long

as the average person of that age and sex. If the cause of death

that might be postponed has little connection with general healthiness

-~ as we would expect for accidents, homicides, and being struck by

lightning, for example,-- this calculation should come close to

corresponding to the truth. For other causes of death it may be

optimistic. But it is a well defined calculation in any event, and

probably does quite well in making a relatively satisfactory allowance

for the importance of death at different ages.

To value each death from a given cause in terms of the expected

years of life at that age and sex and to add these values up to find a

total value associated with all the deaths is numerically the same as

to find an average value, here an average years of expected life for

all the deaths, and multiply the number of deaths by thi s factor, We

will often find it useful to speak and think in this latter way.

Average years of expected life for a cause of death, then, grade

down from largest values for causes of early deaths to smallish values

for causes of late deaths. Some examples are:
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Cause of death Average years

deaths from oral contraceptives 50

motor vehicle accidents 33

cancer of the lung 17

cardiovascular disease 11

adverse reaction to medication 5

4

4

in hospital

In the last example, we have made a rough (judgement-based)

correction for the fact that many deaths in hospital linked to adverse

reaction to medication involve patients who were, in any case, near

death. So far, this is the only case where such a judgement-based

assumption seems justified.
* number who might be alive *

If our optimism were correct, and if nothing changed -- death

rates and population size remaining constant -- for many years, then

the number of people who would be alive if deaths associated with a

cause of death were eliminated, but who would not be alive if these

deaths were not eliminated would just be this product of annual number

of deaths by average years of expected life at death. Accordingly, we

will refer to this product as the ''number of people who might be alive.

We would be more concerned about the difficulties of giving a precise

and relevant interpretation to this measure, and about the approxima-

tions it involves, were it not true that other measures have, to greater

or lesscr degree, the same difficulties. Expected years of life, for

tt
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example, as we have explained, refers to hypothetical people living

all their life in one single calendar year. Indeed, careful analysis

shows that the calculation of ''number who might be alive'' also makes

assumptions about how large a fraction of less generally healthy

people have died in comparison with more healthy ones.

Once we are prepared to assign an ''expected years of life" to a

death specified by age (and often, also, by sex) we have only the

arithmetic to change when we want to use "expected years of life

before age 75'' -- or before any other specified age -- in its place.

* chosen measures *

The result of these considerations is thus two-fold. When, as

we usually should, we want to give early deaths a higher value, we

use -- and recommend the use of --

number who might be alive (before age --)

When we feel that we must use as measure tied as close to observation

as we can, we use -- and recommend the use of

percent of all deaths.
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. Fiftieth Anniversary 1922-1972 :

Attending an open meeting of a formerly closed science committee: A reporter's view

vious that even without the unscheduled executive ses-

Executive Order 11671, signed by President Nixon in sion, the committee would have a hard time completing

June, opened to the press meetings of advisory commit- all items on the agenda in two days. If a closed session

tees to Federal agencies. Two weeks ago, Everly Driscoll, were worked in, something would have to go. "We

SCIENCE NEWs' space sciences editor, traveled to Houston won't get around to the 'thrust for space research in the

to attend the first meeting of the Nasa Physical Sciences 1980's' [item 7 on the agenda]. We have too many prob-

Committee held since the executive order was issued. lems left in the 1970's," the chairman noted. "We have

Following is her personal report on the meeting. (Reports to have an executive session," Fowler said to the senior

on the scientific matters discussed will appear in future NASA official present. "Does Homer Newell {associate ad-

issues.)
ministrator for NASA who has to approve advisory com-
mittee agendas] have to approve an executive session?"
The answer was yes.

by Everly Driscoll While the NASA official Jooked through the text of
the Presidential order for the rules governing closed meet-

"We'll feel our way along this morass somehow," ings, the chairman listed four items he wanted to discuss:

sighed William A. Fowler, chairman of the physical sci- the atomic clock experiment proposal, problems of the

ences committee, an advisory group to NASA, at the start physics and astronomy program, the composition and

function of the committee, and the current NASA budget
of its first open meeting. Seven of the 12 committee mem-

bers were present, plus the usual NASA personnel, a scien- problems.
"I don't understand why some of these items should

tist who wished to present the details of an experiment
he wants to fly on Apollo 17, and one member of the be discussed in executive session," one committeeman

said. Answer: "I rule these sound to me like executive
press. The meeting had been announced only three days
before in the Federal Register. Nasa plans in the future session and that's that. They can fire me." (Laughter be-

cause he had already announced his plan to retire from
to give a one-week to two-week notice, says one official.

On this rather humid Texas day, the committee was the committee.) According to interpretation of the Presi-
dential order by the NaSa official present, the consideration

meeting for the first time at the Lunar Science Institute

in Houston. The institute used to be the mansion of of the proposed clock experiment for Apollo 17 and the

James Marion West ("Silver Dollar Jim"). It overlooks role and membership of the committee could be discussed

Clear Lake, adjacent to the Manned Spacecraft Center in a closed session. He left the meeting to make one of
several calls to Newell in Washington.

(msc), and is the site for many of the lunar and planetary
"think" sessions where scientists meet to discuss, most "It appears to me we must become guard-house lawyers

very quickly," quipped one scientist.
often in private, their latest experimental results and the-

ories. The Italian Renaissance-styled mansion is almost "It sounds to me that if there is no public interest in

the items, we will discuss them in public; if the public is

clubby in decor. observed another.
Fowler began by rearranging the approved agenda to interested, we will do it in private,

"Things are confusing."
accommodate an executive session he now felt he needed

And that was the end of the official response of the
because a member of the press was present. (Executive

physical sciences committee to the new ruling about open
sessions are not open to the public.) It was already ob-
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advisory mectings. The NASA official returned saying was no apparent mincing of words. The committee was
Washingon would call back with the approval or disap- briefed on the current status of Mariner 9, NASA's hopes
proval of a closed session. Based on this experience, I for a Jupiter-Saturn mission, the Viking Mars landing
surmised that NASA would take steps to see that such site committec's work, Viking instruments and how they

were progressing, proposed Venus probes and possible"quicky" closed sessions weren't requested in the future.
I had been told before my trip to Houston that no execu- cooperative efforts with EsRo (European Space Research
tive session was on the agenda. Organization). The Large Space Telescope (LST), the
During this awkward beginning, it was difficult not to High-Energy Astronomical Observatory (HEAO), and fu-

sympathize with the apparent struggle of the committee. ture solar observatories, small astronomy satellites and

Although the committee members were aware of the interplanetary monitoring platforms (1Mps) were discussed.
Presidential order, they were not really prepared for the John Naugle, associate administrator for space sciences at

consequences. "This sort of changes the role of the ad- NaSA headquarters, outlined the current cuts in NASA
viser to the advisee," one scientist told me during a brief funding (imposed by the Office of Management and

Budget in August) and the deletions and rearrangementsbreak. "We are used to arguing, debating and evaluating
the NASA physical science policies without fear of mis- of various programs as a result.

Committee members toured the new facilities forinterpretation by the public. Our opinions are given to
NASA and they are either accepted or rejected. Now we housing moon rocks at Msc, which they evaluated after-
will have to measure our words more carefully." ward as "barely adequate." (One response: "So that is

Another scientist walked up and tried rather apolo- where the moon rocks are kept!") A lengthy discussion

getically to explain to me their dilemma. "It's not you," followed about budget and personnel cuts that had af-
fected the curatorial facilities. Recommendations werehe explained. "You are just the first. What if you were

the vice president of an industry that NASA contracts with written and approved. The committee was briefed on a
our summer study of the combined assets of the Apollo pro-regularly? What if you were an alumnus of one of

universities and you contributed heavily to our school, gram and proposals for the use of the Apollo returns
and you wanted to be sure our advice to NASA is what you after the last Apollo mission in December. Scientific uses

wanted? . . And some members of the press are no- of the shuttle were briefiy discussed.
torious for their penchant for controversial topics. The meeting was informal, open, rewarding and in-

formative to me as a space sciences writer. Except forThe executive session was approved for later that day
and I was asked not to attend. (It would last only two those awkward early moments the first day, the chairman

and the vice-chairman both assumed a low-key approachhours.) The meeting then resumed. Only one other re-
lated question came up-one that appears to bother some that encouraged uninhibited debate. "I was really sur-

prised at how uninhibited the remarks were," remarkedwell-meaning scientists. A NaSa official was presenting
one NASA observer after the meetings. "Your presencethe results of an experiment done with Mariner 9. He

was interrupted and asked whether the scientist who had didn't seem to curb them at all."
Evidently the scientists had decided business as usual.done the work knew the results were being presented to

the public before presentation in a scientific journal. The They had not staged the meetings, softened their criti-
cisms or camouflaged their doubts. That they would goanswer Was yes.

The two-day meeting then proceeded smoothly. There underground had been my principal fear.
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PREPARE BEFORE NEXT PSAC MEETING: (information for new PSAC members)

History:

Under previous administrations; under previous chairman

Relation to:

President's Adviser, OST, Federal Council, OMB, NSF, and
relationship to Defense Department.

Notes on Members:

Might just be from Who's Who with few editorial comments



35

:

"Well, it looks as if Nixon's reorganization is moving along as promised."
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MEMORANDUM

TO: The Members and Consultants of the
President's Science Advisory Committee

FROM: He David, Executive Secretar
Di of : Behavioral Sciences

You will find enclosed the draft Statement to

be presented and discussed at 1:30 p.m. under Item III of

Lae Agelaa

This draft, it should be emphasized, has not

been reviewed by the Executive Committee as a whole. The

substance and organization of the Statement reflect the

views developed by the Executive Committee to date, but

the Recommendations presented at the close should be taken

as tentative. The preparation of a final version of the

Statement, including the Recommendations, will take place

when the Executive Committee next meets on April 24.
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I. INTRODUCTION

Based on the experience of the last few years, it would be hard
to overstate the present need in social policymaking for well conceived
and executed investigations that measure the effectiveness of existing
programs or assess the merits of new policy ideas on a small scale
before decisions are made to launch new large-scale programs. If policy-
makers are to have a reasonable basis for deciding whether present pro-
grams should be continued, changed, or replaced by alternative policies,
evaluative results must be available showing whether the new ideas that
often appear persuasive on paper will in fact work in the field.

A basic issue, then, is what steps the federal government should
take--both internally and relative to the social science research communi-
ties--to increase materially the amount of policy-oriented research in
social policy areas. What, for example, should federal departments and

agencies as consumers of policy research do to provide incentives to the
social science research communities, to engage in such research and

advance the state of its art? How can the government best encourage
social scientists not only to undertake soundly conceived evaluative
studies directly relevant to social policy questions but also to carry
out other research that will develop the new concepts and techniques
that are essential to increase the capability for evaluative studies
over time?

In the 1960's, social programs were expanded rapidly and reori-
ented toward two overlapping groups--persons who were poor or likely to

fall into poverty, and minorities (primarily blacks and Indian Mexican,

and Puerto Rican Americans) facing severe barriers to reasonable oppor-
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tunities for income and/or various amenities, such as housing, education,
and health care. The federal departments and agencies principally con-
cerned with these disadvantaged groups~-the Department of Health, Educa-
tion, and Welfare, the Department of Housing and Urban Development, the
Department of Labor, and the Office of Economic Opportunity--started or
expanded programs in the areas of welfare and income maintenance, educa-
tion, manpower, urban and rural community programs, health and housing.
This extensive effort represented much needed attempts to deal with
pressing social problems of the times.

The grave problems to which these meliorative efforts were direc-
ted still exist. The experiences of the 1960's, moreover, have led to
widespread doubts concerning the effectiveness of most of the major
social programs tried. There has been also a lessening of the confi-
dence that programs can be expected to yield significant improvements
in the lives of the disadvantaged, if they are launched full scale
without prior testing. The atmosphere of confidence and enthusiasm in
the early years of the war on poverty led many people to disregard the
fact that they had lacked both the benefit of experience with social
programs of this nature and the results of significant research pertain-
ing directly to them. Nor had the difficulties involved in developing
effective techniques for evaluating their effects been fully recognized.
The experiences of the 1960's thus served to highlight the difficulty of

bridging the gap between brilliantly conceived but untested ideas and

the actual effects of programs based on these ideas as they work in

practice.
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Actually, only a few sound evaluations and even fewer rigorous
small-scale projects have been undertaken as yet in the areas of social
policy, and a corresponding disquiet has set in concerning the existing
capacity for evaluative research, perhaps in reaction to the high hopes
that accompanied the government-wide introduction of the Planning, Pro-
gramming, Budgeting System in 1965. Since the initiation of PPBS, the

major federal social policy agencies have made a start toward using eval-
uative analysis as a significant guide to policy. All these agencies have

tried, with varying degrees of success, to establish a separate evaluation
staff, independent of the major operating programs, whose function is to

aid their heads in assessing the performance of programs. However, pro-
gress in this direction has been slow. Present limitations of staff size
and skills within the government--and this is true for the Executive

Office, the Congress, and the agencies alike--still restrict both the level
and the quality of evaluative activities in the social program areas.

Moreover, partly because of past lack of demand for and support

of such activities, the social scientists have not been strongly orien-

ted toward social policy research. Nor have enough research organizations
been developed with the capacity to undertake the kinds of large-scale
activities with multidisciplinary staffs within a realistic time period

that are now required for major evaluative studies. As a result there

has been a shortage of interested policy-oriented researchers and a slow

development of evaluative techniques and concepts.

Nevertheless, enough high-quality evaluative activity has developed

to show that in some important areas (e.g., education and manpower) even
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existing evaluative methods offer a powerful means for increasing
materially the useful information available for social policy decisions.
Recent experience also shows that future evaluative studies will be
expensive and time consuming, and demand a higher level of technical
competence from both government Sponsors and outside researchers than
was exhibited in the past.

The urgent calls for the evaluation of social policies and pro-
grams, combined with the present methodological and organizational limi-
tations in the evaluation area, require that extensive research be done
to improve evaluative capability, if the potential risks and dangers of
hasty, poorly~conceived evaluations are to be avoided. What has already
occurred warns that relatively good evaluative studies may be mis-
used by social scientists, bureaucrats, or politicians for political
purposes, and that a close and continuing relationship between the
government agencies and the social scientists in developing policy
Studies could imperil the latter's independence and objectivity. Such

problems and risks cannot be totally avoided, but they can be reduced
if they are fully recognized and directly faced.

The potential benefits flowing from soundly developed evaluative
studies are high indeed. Their results could be a key factor in dimin-

ishing the chance of failure of large-scale social policies. Conse-

quently, a commitment by the federal government to the assessment of

existing programs and to the systematic search for new ideas holds

great promise for improving social programs in the future. In addition,
it would contribute to a basic fund of social science knowledge.
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II. SOME KEY DEFINITIONS AND DISTINCTIONS

The term "evaluation" has been used to describe many types of
governmental activities ranging from brief visits by a staff person
to observe how well a project is being administered to elaborate

attempts to quantify benefits and costs (e.g., estimating a benefit/
cost ratio for a new water project). In this broad sense, a great deal
of governmental evaluation is undertaken to ascertain whether policies
and programs have or are likely to reach their objectives. Thus, agen-
cies keep program records showing, for example, categories and levels
of expenditures, and numbers of participants. On the basis of such and

other data, programs may be evaluated to show whether monies are properly
spent, management practices are sound, program guidelines are adhered to.
and the like. In preparing yearly budgets, staffs from the agencies and

the Office of Management and Budget analyze information to determine if
a program should be continued as is, changed, or discontinued in favor

of a new one.

Past evaluation efforts have focused generally upon program inputs

or efficiency, and, therefore, seek to find out primarily if a project or

program is well and properly administered. Much more difficult are eval-

uative activities that seek to assess outcomes or effectiveness. These

fall into two categories.
1. Outcome evaluations-~studies designed to measure

the effects of an agency's existing programs or

projects on their direct participants, other
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designated groups, or specific institutions, and,

consequently, to determine the relationship
between benefits and costs of particular programs
or projects.

2. Field experiments--a type of evaluative activity
in which the merits of new policy ideas with pro-
grammatic implications are assessed in terms of
outcomes in a setting corresponding at least in

part to actual field operating conditions.
Outcome evaluations and field experimentations--which together

will be referred to as evaluative studies, research, or activities--
are given special attention in this statement for two reasons. First,
the test of an activity's worth in the final analysis is whether or not

it is reaching its goals: Does the project benefit the people or insti-
tutions it is designed to reach? This is a question quite apart from:

Is it well administered? Other kinds of evaluation are important and

useful, but the fact remains that good inputs do not necessarily imply

positive benefits for program or project participants. Only outcome

studies can yield this type of information. Second, evaluative research

is the type of social science research that is (a) most likely to have

direct relevance for social policy and (b) most in need of conceptual

and methodological development before sound, usable results can be

obtained. For obvious reasons, the emphasis here is upon the evalua-

tion of new programs that are intended to produce change of some sort.
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III. EVALUATIVE METHODS AND PROCEDURES: THE STATE OF THE ART

Outcome evaluations and field experiments can provide information
that will improve greatly the basis for decision-making. The former can
be used to pose two questions: Do major programs or components of pro-
grams show positive enough results to warrant continuation at present or
expanded levels? Do particular smaller segments of programs (e.g., an

exemplary education program, a new curriculum being tried in a few set-
tings) provide evidence to justify their expansion? The latter question
poses the standard experimental issue of whether a new untested idea will
give indication under carefully measured test conditions that it merits
implementation in large numbers of projects.
1. Outcome Evaluations--Major Methodological and Procedural Tesucs

The major methodological and procedural issues in evaluation con-
cern the design of an explanatory model in which the dependent--that is,
the outcome--variable and independent variables are properly specified
and their relationships clearly articulated; the implementation of that
design in the field setting in which the project or program operates;
and the determination of whether the results obtained provide a valid
basis for generalization.
A. Defining Output Variables

The development of measures of outcomes is a major technical prob-
lem in part because social programs often have multiple objectives about

which there may be legitimate disagreement. Of course, even where there
is agreement on basic objectives, the problem remains of translating



8

these goals into terms amenable to measurement.
The technical difficulties in specifying and measuring outcome

(dependent) variables are greatest for some of the newer programs,
such as Community Action and Model Cities, that are aimed at broad
social and institutional change. For example, in the Community Action
Program, it is not at all clear whether an objective such as resident
participation or community organization is to be viewed as a goal, a

means, or as both. If the former, what is to be scored as participa-
tion: Walking through the door of a local Community Action Agency,
attending a meeting, serving on a committee, being in a policy position?
If participation is a means, what is the goal: A happier person, or a

more productive one? It is not necessary to pose more complex questions
to see why greater progress has been made to date in developing and

measuring output factors. Some students of evaluation have even argued
that these newer social programs with a number of broad objectives should
not be evaluated both because of the difficulties of determining objec-
tives and because of the absence of reasonable social science theories
upon which to develop evaluative criteria.

Even with some of the more established programs, such as those

in education or manpower, difficult problems of measurement remain. For

example, both the relevance and validity of educational achievement tests,
especially for the disadvantaged, are much in question. In the manpower

area, the standard practice of using differences in wages just prior to

and just after training as a proxy for the lifetime earnings streams of

adult workers is certainly open to question. With youths who frequently
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change jobs, the validity of differences in near-term wages is even
more suspect.
B. Input Variables and the Use of Single Project Studies for Decisions

In the past, much evaluation effort has focused on the measure-
ment of unique local projects. Yet such studies seldom yield informa-
tion useful either for program or even project decisions, and not
because a local project's performance is technically more difficult to
measure than a total program outcome. What generally cannot be done is
to assess the "why" of that individual performance, and this deficiency
blocks generalization to other projects. A claim that the techniques
used in a local project should be replicated widely must be based on
evaluation data showing explicitly that success did not derive from
atypical quality factors (e.g., a charismatic teacher) or from exogen-
ous variables (e.g., the level of local economic activity).

Problems in the evaluation of a manpower training project can
be used to demonstrate why it is risky to generalize from the results
of a single project. First, the specification of treatment variables
(e.g., translating a factor such as counseling into measurable terms)
and the actual measurement of the individual contributions of these
variables to project success (e.g., determining how much counseling
adds to effectiveness) present methodological problems that call for
innovative research. Similar statements could be made about measur-

ing the quality of project administration and operating components

(how good is counseling?), and the assessment of how well program inputs
are employed or coordinated over time (the dynamic process of training).



10

The development of relevant social and economic data, such as
unemployment rates for smaller areas and types of jobs available that
might be used to measure exogenous factors affecting outcomes, while
presenting difficult methodological problems, would improve evalua-
tions. In short, present methods and concepts are seldom sufficiently
developed for the specification and measurement of treatment and con-
trol variables in an individual project in a form that would permit
either an assessment of the individual effect or generalization to.

other projects.
C. Large-Scale Surveys

The type of studies most likely to yield a basis for making valid
decisions about large numbers of projects are large-scale sample surveys
that provide measures of effectiveness for a total program or its major
parts. For example, a study might assess the effectiveness of the Head

Start program, major divisions in it such as the summer and full year
components, or major elements (e.g., teacher aides) within the program
or its main divisions. The difference in relevance for policymaking of
an evaluation of a single project as compared to an evaluation of a

total program derives from the law of large numbers. In a well~designed
large sample of a total program, one can expect a wide range for the

values of quality-of-input variables (e.g., good and bad administrators)
and of exogenous factors (high and low unemployment rates). Under such

circumstances a program statistic (e.g., a mean benefit/cost ratio) may

have statistical validity even though these quality and exogenous fac-
tors are not included explicitly in the study design. In short, one may
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derive the highly useful information that on the average a total program
is performing at some level, or that one component helps participants
more than another. Of course, the variability of results from one local
program to another is also relevant and useful information.

The critical question is whether evaluation methodology can be
improved in the future so as to provide far more detailed information
about programs or projects for use in policymaking. . It is reasonable
to assume that over the longer-run attempts to develop individual pro-
ject data so as to determine exemplary projects will be useful. This is par-
ticularly true for efforts aimed at detecting new program approaches
that appear promising and may warrant testing in field experiments. The
most promising near-term evaluation approaches are those that will rely
vu surveys of a large number of projects, but which will attempt more
than in the past either to rate individual projects in comparative terms
or to assess smaller elements of a program. For example, one could com-

pare On-the-Job Training (OJT) projects having prevocational training
and coaching follow-up with sets of other OJT variations. The charac-
teristics of the components in the sets might include a quantity dimen-
sion (e.g., a full-time coach for no more than twenty participants or at
least two weeks of prevocational training), but not the quality of each

input or the detailed nature of the process being used. All projects in
the same set would have the same general and easily determined descrip-
tive characteristics, but would surely vary widely as to details (e.g.,
the specifics of the coaching process). Data showing that one OJT

variant had a higher benefit-cost ratio than others would certainly
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prove beneficial in deciding on major changes. They would also add to
a developing body of theory about why things happen.
D. Field Procedure Issues

In the development of evaluations, problems of field procedure
range from those typically found in field sample surveys (e.g., not

finding interviewees or losing them, particularly in longitudinal
studies) to those arising from disagreements or even conflicts between

evaluators and project operators. The potentiality for conflict may be

appreciated by considering the statistical design requirement of making
a random assignment of project participants among different treatment

groups and a control group. Given a larger number of applicants than

of positions, random assignment is feasible in theory. It is not clear,
however, that professionally trained project personnel are anxious to

allow a table of random number to supersede their functions. Nor should

researchers be surprised by this attitude. After all, it is part of the

professional's values that a trained interviewer should be able to pick
the persons who need the program most (or will benefit most) from the

range of eligible program participants interviewed.

Moreover, project operators may not wish to implement specified
procedures, or may not be willing to leave a project unchanged, if they

believe that new modifications will benefit participants. Thus, for

existing programs, these administrative problems would seem to indicate

(a) that program and project operators may not want to allow evaluators

to modify projects in terms of participant selection, treatment varia-

tion, etc.; and (b) it remains questionable that participant selection
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procedures and design modifications may not be implemented properly or
carried through for a sufficiently long time to permit a meaningful
evaluation, even if such modifications are allowed. These problems
intensify the task of evaluating individual projects, but do not com-

plicate greatly large scale surveys in which the primary activity is
the interviewing of participants, not the detailed investigation of
project or program procedures.

Cooperation between project directors and evaluators is crucial.
The success of the program and of the evaluation are both at stake, and

so also are the reputations of the individuals involved, Able adminis-
trators and researchers expect to have their work scrutinized and to
risk their reputations, but will insist that they be given a fair
chance to snow what they can do. Ideally, coordination and cooperation
between them should begin before the program or project or pilot study
or experiment starts. And there should be clear agreement on working
arrangements, on the extent to which the evaluator will provide a con-

tinuing flow of information to the project director, on the basis of
which he may alter the program to overcoming bottlenecks or improving
effectiveness.

An optimal arrangement would be one with a free flow of informa~

tion to a project director who is free to make whatever changes are

needed. At the same time and from the same data, the evaluator would

be assembling measurements that could be used to evaluate the total out-

come, compare it with other programs, and develop policies for future or

Such arrangements would increase the variabilityexpanded programs.
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among individual, local programs, since they would be affected by the
quality both of the direction and of the flow of monitoring information.
Tightly controlled experiments would not be possible under such arrange-
ments, but they are, in any case, often impossible in field situations.

The policy questions are clear: To what extent should the desire
to keep the evaluator and the evaluation independent, unbiased, and pre-
cise, lead to prohibiting any feedback or advice to the project director
that might help improve the project and increase its chances for success?
To what extent should the project director be restricted in the way he

runs a project in the interest of experimental designs or measurements
unaffected by the information available to the evaluator? *

E. The Usefulness of Present Evaluation Techniques
Evaluations employing present techniques of large-scale sample

surveys may in the near-term increase materially the quantity of useful
information available to the policy-maker. However, there must be a

far greater concern for the requirements of statistical and conceptual
design than has generally been exhibited in the past. For example, in
a study comparing earnings before and after training, these requirements
will generally include a well-designed sample, early field interviewing
to maximize the retrieval of information, repeated follow-up to reduce

sample attrition, and a reduction in the importance of heroic assump-

tions in the model. In short, good individual outcome evaluation studies

* See Walter Williams, "Developing an Evaluation Strategy for a Local
Action Agency," Journal of Human Resources 4 (Fall, 1969) 451-465,
especially p. 459 on the conflict between valid statistical design
and changes to improve program effectiveness.



15

will require well-qualified researchers with sufficient financial sup-
port so that they are not compelled to adopt excessive shortcuts and
are assured realistic planning time for the development of a sound
evaluation model.

Even under such circumstances, it will be necessary to make

arbitrary decisions about evaluation design and measurement and to
recognize that many crucial questions cannot be answered with present
capabilities. For example, in a national sample of manpower training
programs, whatever the conceptual problems, one may simple accept-�
agree on the rule-~that earnings for the six months or one year just
prior to and just after training will be the proxy for lifetime earn-
ings. Thus, some caution is needed in interpreting outcome evaluation
data which generally will mean comparing the evaluation evidence with
other reasonable evidence to "validate" a decision. At the present
stage of development, outcome evaluations generally should be viewed
as one of several pieces of information. They should not be regarded
as constituting definitive evidence that would cause one to rule out

any reasonable indications of a different policy decision.
While such caveats are needed, they should not be allowed

to obscure the fact that good program outcome evaluations using pres-
ent techniques are likely to produce a signal improvement in data

available for policymaking. It is now possible for decision-makers
in social areas to have empirical evidence indicating that certain pro-

grams or major components perform relatively well or poorly as a basis

for analyzing available policy alternatives.
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2. Field Experiments

Social field experiments offer social scientists both great
opportunities and great challenges. Through experimentation social
scientists will be able to deal with major social problems by address-

ing the theoretical issues they raise and thus expand the frontiers of

knowledge. Yet, it well may be that field experimentation, on three

counts, is the most difficult form of social science research. First,
conceptual and theoretical problems are particularly formidable. For

example, in order to increase classroom educational achievement, it
might be necessary to develop a complex model hypothesizing about the

factors affecting such achievement. Second, the researcher must encoun-

ter the many methodolofical problems of evaluating individual projects
discussed earlier that defy solution through existing methodological

capabilities. Third, field procedure problems are many and difficult.
For example, the researcher probably must deal with people with all kinds

of problems, attempt to hold constant over time a complex treatment pro-

cess, and operate under various community hinderances over which he will
at best have limited control.

What are the necessary (if not sufficient) conditions for a field

experiment to have a reasonably high probability of producing outcome

evidence indicating potential programmatic success? There are at a mini

mum four: (a) a clearly defined model and set of specified treatment

variables, implemented in the field to meet these specifications; (b) a

design sufficiently general so that the final results are likely to have

broad application; (c) a data retrieval system likely to produce the

statistically valid data required to measure significant interrelation-
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ships among critical variables and/or the project's effectiveness; and

(d) either a design in a single project with sufficient diversity in
treatments, so as to allow meaningful comparisons with feasible alter-
natives, or a broader experimental design presenting a set of treatment
alternatives (about which data may or may not be available), into which
the proposed field experiment can be fitted.

The first condition in effect states that a treatment idea such

as a new teaching method should be specified clearly, translated into
terms enabling the teacher to use it, and implemented in such a way

that the teacher does in fact carry out what is specified in the design.
The second requirement states that the results from an experimen-

tal project should have general applicability. This cannot result if
a project has a unique teacher, a unique group of students, and a unique

setting. The need in social policy is for approaches that can be adop-

ted widely so as to yield benefits to large numbers of people. This

means that what is being sought are new ways of doing things that can

be used by ordinary people in ordinary circumstances. Only very infre-

quently, if at all, can the generality of a project be demonstrated by

a single case. Successful single projects will undoubtedly need to be

repeated in sufficient number to allow statistical generalization.
The essence of a field experiment is the generating of empirical

evidence from statistically valid procedures that will permit a deci-

sion to be made on whether the project does or does not work in terms

of producing positive outcomes for participants and for others. This

is a crucial point. It is seldom sufficient to demonstrate merely that



18

an institutional or procedural change can be made in the sense that it
is politically or administratively feasible. Change is a neutral con-
cept, and the effects of change must be measured in terms of outcomes,
Hence, there is seldom an escape from the requirements for statistical
evidence.

The fourth requirement sets out a need for a planned and system-
atic design, so that a set of projects yields a network of useful and

comparable evidence. Planned field testing by definition requires the
Pianning of a diversity of projects in order to have comparability of
results across a set of related projects.

The improvement of social field experiments will require much

basic research over an extended period of time to provide the necessary
conceptual models and methodologies. Inadequacies in research staff in
federal agencies may, as will be seen shortly, inhibit development of
either field experiments or basic research. At the same time, it is
important to recognize that in some areas of social policy field exper-
imentation is now possible--witness the extensive work in income main~

tenance starting with the New Jersey Negative Income Tax experiment.
Moreover, both the basic research that is needed and the conduct of
field experiments will not only increase policy information but also

expand the frontiers of knowledge in the social sciences. The social
problems with which public policies attempt to deal--for example, how

diverse people are to live together in harmony, or how all children can

be assured a decent education--also present major theoretical problems

to researchers in the social sciences.



19

IV. DEVELOPING EVALUATIVE STUDIES: PROBLEMS AND DANGERS

1. Deficient Government Staff Capability and Organization
Shortages of qualified staffs within the federal government have

been a major factor limiting the development of sound evaluations and
social field experiments. The agencies directly responsible for eval-
uative activities need well-trained staffs with sufficient technical and

administrative capability to (a) determine evaluative requirements, (b)
define clearly the types of needed studies and the unanswered questions
that block policymaking, (c) design or work with contractors and grantees
to design studies and methodologies, and (d) supervise closely the on-

going evaluative effort. Higher level government offices not responsible
directly for carrying out evaluations need staffs able to ascertain eval-
uation requirements and monitor evaluative activity in sufficient detail
to assess the validity of the results and interpret their implications
for policymaking.

The skills and knowledge required for an evaluation staff member

to fulfill these functions are high: (a) substantive knowledge about

specialized areas (e.g., education), including the ability to specify
evaluative needs; (b) a sound background in designing evaluative studies
and using statistical techniques, including the ability to translate
variables into measurable concepts usable in the field; and (c) the

administrative ability towrk with program personnel and researchers

over time. Such a set of skills in the social program areas is in short

supply both within and outside the federal government. Yet, in every

agency the number of people needed for a viable evaluation staff will
generally be substantial.
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In the last few years, the social policy agencies, the General
Accounting Office, and the Executive Office have begun to develop eval-
uative capability. Such studies as the New Jersey Negative Income Tax
experiment, the performance contract experiment developed at the Office
of Economic Opportunity, and the OEO-Department of Labor longitudinal
evaluation of five manpower programs clearly indicate competence. Fur-
thermore, given the difficulties of assessing social programs and pro-
jects, the progress to date in developing evaluative capability is
encouraging. A concern with the future of evaluation activities makes
it clear that a significant increase is required in staff size and skills

the Congress, > and thewithin the government~--in the Executive Office
agencies. This is essential to develop the high level of evaluative
activities needed to improve the basis for decision-making in social
program areas.

What is also needed is a more appropriate mode of organization
within the government for obtaining evaluative information. Thus, it
must be ascertained in organizational terms whether major program eval-
uations should be performed by the programs' own staff, a separate
evaluation office responsible to the agency head, an Executive Office
staff, a Congressional staff such as the General Accounting Office, or
a combination of these staffs. Further, in cases where higher levels
of government do not carry out evaluations, the organizational issue
to be resolved is the way they are to be related to the staff directly
responsible for the evaluation so as to insure that the kinds of ques-
tions they wish considered are in fact addressed.
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Three criteria--relative objectivity, evaluative capability, and
the capacity to implement the findings--are important in determining
where responsibility for performing evaluations is to be located. For
obvious reasons it is clear that those who run programs or projects
should not be solely responsible for measuring their own effectiveness.
Not only is direct involvement in operations likely to bias assessments,
but is is also true that those who use the evaluative information supplied
by the program are likely to suspect it to be biased, even when it is not.
Since present evaluative methods do not preclude the possibility of biased
judgments, the question of how a relatively objective office institution-
ally responsible for program measurement, and not program defense, can be

assured is an important one.

Determining who is objective, however, is not a simple task. For

example, in an agency, the agency head or a separate evaluation office
reporting to him would appear to be relatively objective with regard to

major program decisions than those who operate programs. Yet, viewed

from the perspective of the Congress and Executive level, the agency head

in many respects is the chief program operator in the agency. The eval-
uative data that he might use to alter his programs might just as well
be used by the Congress or the Office of Management and Budget to cut

back agency funds or to question his competence. Both within and outside

government there are always many interested parties. Presidents and Con-

gressmen have favored programs and policies which well may bear their

name, and beyond the President and Congress are groups which may exert

pressure to avoid a potentially dangerous evaluation. The reasonable
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7traditional areas such as monetary and fiscal policy, not social policy)
and psychologists tend to be viewed as second-class citizens by their
peers in most of the other disciplines. The recent survey of the social
and behavioral sciences, sponsored by the National Academy of Sciences
and the Social Science Research Council observes:

Although there is a close relationship, in principle,between basic research and applied and developmental
work, basic research tends to receive more attention
from behavioral scientists in universities. Manyacademic scientists value the prestige that their
contributions to basic research and theory give them
in the eyes of their peers more than whatever rewards
might be obtained from clients who would find their
work useful . .. . Thus, much of the applied work
in disciplinary departments is done by those who for
one reason or another do not compete for the highest
prizes of their disciplines. *

Social problems cut across the established discinlines. An effart
to investigate the means for enhancing the capacity of the public schools

to educate minority children may well require research not only by sociol-
ogists, psychologists, economists, and linguists but also biological sci-
entists in such areas as nutrition and brain functioning. But collabora-
tion by members of different social science disciplines--much less joint
research with biological and physical scientists--is exceptional rather

than common, and this is particularly true for university researchers.

Finally, the social sciences in general have only a few organiza-
tions with the capacity to perform large-scale field research. Yet it
seems clear that the need for major program evaluations and field experi-

* The Behavioral and Social Sciences: Outlook and Needs, National Academy
of Sciences, Washington, D. C., 1969, p. 193.
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ments that generally will require replication will usher in an era of
"big social science." The first signs are already apparent. The OEO-

Department of Labor longitudinal evaluation of five manpower programs
has a sample of over 10,000 people and its estimated cost if $4.5 mil-
lion; OEO's performance contracting experiment is expected to cost $6.5
million; and the cost for the several negative income tax experiments
now in progress will run into the tens of millions of dollars.

Many more studies of this scale will be required if social policy
makers are to have sound evaluative data indicating whether or not pres~
ent programs are effective and whether alternative policies are likely
to prove successful. Such extensive evaluative research will require
major social science organizations with large multidisciplinary staffs,
a high level of administ.ative capability, elaborate divisions of labor,
and hierarchies of authority and status.
3. The Time Dimensions of Decision-making and Evaluative Studies

The time exigencies of decision-making on policies and programs

and the time requirements of sound evaluative studies are at odds and

represent a source of potential conflict. Haste is not compatible with
the present state of the art in evaluative studies and their administra-
tion. If present techniques are used, it will take significant amounts

of effort, time, and money to produce evaluative studies that are sub-

stantially better than those of the past. Take, for example, this con-

servative time estimate for an evaluation performed extramurally under

contract to measure prospectively a manpower training program of six
months duration. Two or three months are required to get bids and
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award the contract; for the contractor to develop the evaluation

methodology and sample will take two to six months; the manpower

training program itself will run for six months; six to twelve months

of on-the-job time by participants after the training (depending on

whether or not one accepts six months or one year wage experience)

will be needed; and then two to six months will be required to pro-

cess the data and prepare a report. This estimate gives a time range

of from one and a half to nearly three years from the start of an eval-

uation until results come in. Consequently, the minimum data for

decision-making would be available not for the upcoming fiscal year

but for the one after that.

Moreover, for some areas present evaluative methods and concepts

are so limited that one cannot envision studies that will feed directly
into the decision process but only activities that will lead in succeed-

ing stages to a decision-making input. Such exploratory activity is

expected over time to increase the capacity to produce significantly
better future outcome data, but the payoff in terms of results directly

relevant for decision-making may be many years away.

It is difficult for key officials to accept the notion of a long-

time horizon for evaluative activities emphasizing exploratory work that

does not lead directly to inputs into the decision process. The pres-

sures on them to act quickly are tremendous. Yet, if decision-makers

do not cultivate and adopt realistic and sympathetic attitudes toward

the time required for competent evaluative research, it is difficult to

see how real progress can be made toward providing them with the kind of

information they sorely need.
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4. Risks Associated with Evaluative Research

The process of evaluation itself may be disruptive for program

personnel and participants, and bring conflict in an agency between

evaluation staffs and operating bureaus. Moreover, evaluative data--

just as any other type of information--can be wrong, misleading, mis-

used, or unused. For example, an outcome evaluation indicating incor-

rectly that a program is not effective can bring reductions in program

funding, unwarranted changes in staff and policies, and a shattering

of the morale of staff and participants. Or, in the most general

terms, the argument that every new operating program ought to be tested

and shown to be effective before operating on a large scale can be used

to disparage new ideas and retrench on commitments.

Legislators and administrators may overvalue and hence over-

react to quantitative data because of their appearance of scientific

accuracy. Scientists may carry the implications of data beyond legiti-
mate limits when pressed to answer more questions than the research

allows. Personal values or political considerations can then easily

intrude.

Conversely, the undertaking of evaluative research may have harm-

ful consequences for individual scientists and the institutions of sci-

ence. The context in which information is used is very important, the

same data cited in a scholarly journal and on the floor of the legisla-

ture have very different implications. Thus, any information, including

evaluative data, which can have a material effect on policy decisions

(e.g., bring significant cuts or increases in program funding) is best

viewed in this context as "political" information. That information
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carrying this kind of "charge" can bring the researcher into the center
of a raging controversy is well illustrated by the Westinghouse Learn-
ing Corporation evaluation of Head Start. Here the debate over the
validity of the results was carried on not only in the scholarly jour-
nals but also in major newspapers, the Executive Office, and the Congress.
One examination of the Westinghouse study concludes that

[A]s a general rule the absolute methodological andlogistical deficiencies in any-evaluation make poli-tical infighting a near certainty when evaluationresults threaten a popular program. In short, "ques-tionable evaluation practices" can always be attacked
on methodological grounds for political and bureau-cratic purposes. *

Furthermore, the institutional relationship between the government
sponsor and researcher may threaten academic independence and objectivity.
Sponsors of evaluative studies may attempt to suppress unfavorable find-
ings, to tell an investigator what to find or to change results, or to
force the release of preliminary results in support of a particular
policy position. Even without overt influence, a very close and contin-
uing relationship between an agency and a research organization may either
put in doubt the latter's objectivity (even when there is no basis for it)
or blunt its sensitivity to bad policies of the client. It is difficult
to maintain over long periods of time mutual trust and the capacity to ask

embarrassing questions that might put in jeopardy basic programs of the

agency.

* W. Williams, Social Policy Research and Evaluation: The Experiencein the Federal Agencies, American Elsevier, forthcoming.
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Finally, special social policy research institutes whose main

sources of income are derived from policy studies (particularly if

they are funded by a single or a small number of agencies) run par-

ticularly heavy risks of being susceptible to government influence.

They may come to a point at which servicing the client means telling

him what he wants to hear, or helping the sponsor search for evidence

to support his upcoming budget request.

There are also dangers that whole programs will be cancelled or

not started on the basis of evaluation studies which show that a major-

ity of current projects or test projects are not working, when in fact

the evaluation studies also show the potential for very successful pro-

grams, if the procedures of the few successful ones were used everywhere.

through finding what succeeds and why, to continuous monitoring and

advice used to adjust a program in motion--must be kept in mind. A

major government policy decision that must be made is the mix of pur-

poses of evaluation.

Here again, the range of purposes of evaluation trom strice as

5. Protection of the Rights of Individuals

Most government programs affect individuals, and most evaluations

require assessing the impact of programs on individuals. Whether the

outcome measurement is of changed skills, knowledge, condition, OF

behavior of individuals, some of the information is sensitive and con-

sidered generally to be private. The government has a right to know, of

course, but the individuals have their rights to privacy as well. The

problem becomes particularly acute when other government agencies want
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to use the information for law enforcement purposes, or to locate

dramatic cases for political purposes.

As a matter of professional ethics, the evaluator will want to

promise those from whom he elicits information that their individual

responses will not be revealed, or used for purposes other than the

evaluation of the program. If he cannot make this promise, he is

unlikely to be willing to collect the information, and respondents

are unlikely to be willing to give it.
V. FUTURE DIRECTIONS

The present situation concerning evaluative studies may be sum-

marized as follows: The federal government greatly needs sound eval-

uative results, indicating whether social programs and policies are

reaching their goals and whether
might vork better.

as an important input to the policy process. At the same time, the

need to improve present evaluative methods and procedures, the short-

ages of competent evaluators, and the organizational deficiencies both

within and without the government present a number of problems in

developing and using evaluative results.

In light of this situation, the overriding issue concerns the

steps that the federal government should take both internally and

externally with respect to the social science research community in

order to encourage materially the development of soundly conceived and

executed evaluative studies and to reduce the potential dangers atten-

dant upon such development. These steps include the improvement of the

manning of the government internally so as to establish stronger evalua-
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tive capabilities; and the development of better gowernment policy and

funding procedures aimed at increasing the organizational capacity to

undertake, monitor, and use evaluative studies.

1. Strengthening Government's Evaluation Capability

Social policy agencies--the primary developers and users of social

program evaluative results within the government--must establish large,

well-trained staffs with sufficient technical and administrative skills

to (a) determine evaluative needs; (b) articulate these needs to out-

side researchers; (c) design or work with contractors and grantees to

design studies and methodologies; (d) supervise the ongoing evaluative

effort; and (e) use evaluative results so as to improve policy-making

in the agencies.

Only if these agencies take seriously the evaluation of existing

programs and the systematic search for new ideas through field experi-

ments is it likely that evaluation results will affect both agency level

decisions and their implementation at the operating Jevels of the agency.

Such a formulation implies a significant evaluative capability in the

operating programs-~evaluation all along the line, even though in many

cases at lower levels it may focus primarily on program inputs. Fur-

thermore, major bureaus may establish central evaluation staffs that

are independent of the bureau's operating elements to give a more inde-

pendent assessment of the operations.

However, given both the program operator's normal propensity to

be an advocate for his program and the possibilities that present eval-

uative techniques may allow a biasing of results, the agency head needs
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to be able to turn to a separate evaluation staff or agency to develop

evaluative studies in support of major decisions. Only an autonomous

group or a high level agency office independent of the operating pro-

grams can institutionalize a relative degree of objectivity, in that

it can be responsible to the agency head for program-measurement, not

program~advocacy.

Moreover, the great complexity of evaluative research means that

the major social policy agencies are going to require large and talented

staffs. For example, it has been estimated that at least a GS-13 to

GS-15 level (and perhaps higher) staff member is required for every two

to four (or $500,000 worth of) outside studies, with additional staff

needed for special functions such as developing overall evaluative needs. *

Moreover, the government policy research staff must be made up of people

with sufficient technicl training and/or experience to interact with

academic or other non-government social scientists in a peer relation~

ship. One party may have a comparative advantage in terms of techniques

and disciplinary knowledge, and the other in terms of knowledge about

policy and policy needs, but between them they must have all the neces-

sary competencies, and they must communicate well.

The Congress and the Executive Office also need evaluative data,

and face problems of lack of objectivity relative to an agency head

similar to those that the latter encounters with program operators.

* J. §. Wholey and others, Federal Evaluation Policy, Urban Institute,
Washington, D. C., 1970, pp. 82-85.
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Under such circumstances the Congress and the Executive Office at a

minimum must have the staff capability to articulate their evaluative

concerns to the agencies and to be intelligent interpreters and users

of evaluative information. Beyond this, both may wish to acquire

sufficient staff to carry out a limited number of evaluations on their

own.

A strong case can be made for some duplication of effort in the

evaluation areas with operating programs, independent agency staffs,

and the Congress or Executive Office involved in the same or closely

related evaluations. In fact, in the next stage of improved but still

imperfect evaluation efforts, one can envision a milieu of advocacy in

which the main parties at interest develop evaluative capabilities both

to carry out their decision-making and operating responsibiiities ana

to protect their interests. To the extent that these activities pro-

duce checks on evaluative efforts and an intensification of the search

for better techniques, rather than more forceful political arguments,

it is much to be desired.

The limiting factor here--and it well may be an overriding one--

is the shortage of competent evaluators. The present situation is

analogous to the one existing at the start of the Planning, Programming,

Budgeting System government-wide in 1965, where the severe shortage of

policy analysts thwarted the implementation of a basically sound con-

cept for improving the governmental decision process. In the present

situation there is the danger that the demand upon the limited supply

of competent people will be so heavy that agencies will not be able to
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secure staffs of sufficient size and skill to carry on a high level of

evaluative activity.
If the federal government is to increase significantly the

flow of sound evaluative results, it must fund relatively more research,

including evaluative studies, directed specifically toward major prob-

lems in the social areas. At the project level these studies should be

amply funded so as to avoid excessive shortcuts, and permit, as has been

noted, a realistically long time schedule for careful planning, design,

and execution. Finally, the development of this research should involve

far more interaction between government policy research staffs and out-

side researchers.

It is important to stress that what will be required is not only

"applied" work but also "basic" research, and the structuring ot the

research both in terms of the areas of concern and of the interaction

with government staffs. For example, the adequate education of lower

socio~economic class, minority children is clearly a major social prob-

lem that urgently needs investigation. In the search for causes of

poor education and means of improving it, research might range from

studies of the possible relationship between malnutrition and brain

damage in a fetus to field experiments testing a new teaching process.

Not only may policy-oriented research include "basic" research, but

it also seems likely that in many social areas, major new applications

must await the development of new knowledge from fundamental research.

It should be recognized that all policy research will be struc-

tured in the sense that government policy research staffs will specify
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gaps in knowledge blocking more intelligent policy making, and that the

researcher will be committed to thinking about these needs. This com-

mitment by the researcher to policy concerns, including interaction

with a government policy research staff, is extremely important. The

need for interaction rests on the premise that the lack of useful social

policy research in the past stemmed in part from ignorance about programs

and policies, policy needs, and the form in which research results would

prove useful in the policy process. What the government policy research

staff should have relative to the outside researcher is better knowledge

about policy needs. Research is likely to be more pertinent to policy

when performed by a researcher with a sound appreciation of policy issues

and needs. This holds even for the most basic research by social scien-

tists in which the researcher has great freedom to determine the scope

and character (including timing) of the research; here also the value

of the study for policy is likely to be greater when the researcher has

an appreciation of policy needs gained through interaction with govern-

ment staff members.

These observations may raise in the mind of social scientists a

specter of government staff members with a new shibboleth, "policy rele-

vance," dictating to scholars the "what" and "how" of their investigations.

This is not a wholly imaginary danger. But if government policy research

staffs are strengthened and properly understand their function, the

interaction may for the first time provide researchers with knowledge

about policy needs in sufficient detail to encourage fruitful policy

research.
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In this regard, one other point needs to be made. There has been

significant interaction between researchers and government research

staffs which are not informed about or oriented toward program and

policy concerns. The proposed changes then indicate a shift in the

government's general effort to stimulate research toward the cultiva-

tion of a greater level of social policy concern amomg social science

researchers.

In the development of government staffs and the social science

community in terms of carrying out evaluative studies, the shift toward

more policy-oriented research should be relatively small and gradual.

The great bulk of social research should continue to be guided by the

same concerns as in the past, with scientists performing research that

in the long run may faciiitate policy but is not tramed with poticy cou-

cerns in mind. At the present time, it would not be efficient or pro-

ductive to attempt arapidlargeshiftinalocatiom of research funds

toward explicit policy questions. The federal government still lacks

the technical capacity to use vast sums in search of policy information.

Money is a critical factor in stimulating more policy research; but it

is not a surrogate for technical capacity. The time that might be con-

-centrated on developing a few sound projects with a high potential for

producing policy results may instead be widely distributed over many

projects of dubious quality and relevance in order to expend all funds.

For this reason, it is not appropriate now to attempt to specify

desirable absolute or relative levels of expenditure on policy-oriented

research, or the time path of such increases. A repid build-up of



36

policy research staffs is first needed, together with a firm commit-

ment to much more policy-oriented research, particularly to evaluative

studies, "validated" by immediate (but still relatively small) funding

increases for policy studies, perhaps even at the expense of other

research. In short, evidence of staff capability should precede major

increases in funding of research. The relatively higher level of invest-

ment in policy research--although still small in absolute terms~-and

concomitantly the more extensive interaction between government policy

staffs and outside researchers could have tremendous implications in

beginning a movement toward a significant social science research con-

tribution to social policy.

2. Increasing the Organizational Capacity for Policy Research

The types and levels of research on social problems required to

facilitate social policy-making points toward the need for more special

organizations--e.g., non-profit and for profit research organizations,

institutes, academic departments or schools--with an explicit mission

of large-scale, multidisciplinary research and/or teaching in the social

policy areas. The establishment of large-scale special social policy

organizations has recently been recommended by a number of groups and

individuals, including a special commission of the National Science

Foundation and the National Academy of Sciences~Social Science Research

Council survey of the behavioral and social sciences. *

* Knowledge Into Action: Improving the Nation's Use of the Social Sci-

ences, National Science Foundation, Washington, D. C., 1969; and The

Behavioral and Sciences: Outlook and Needs, National Acadeny

of Sciences, Washington, D. C., 1969.
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The first proposed the creation of "social policy research institutes"

and the second recommended the establishment of new "graduate schools

of applied behavioral science." The NAS-SSRC proposal suggests that

the new organizations be a part of the university and have a regular

teaching function. The NSF proposal leaves the location issue open,

neither requiring that the institutes be at universities or rejecting

that location, but stressing a close relationship with the agencies.

It is the question of location--in or outside of universities and where

in the university--that seems to be the most controversial one. Never-

theless, both the NSF and the NAS-SSRC recommendations explicitly and

strongly urge that the new organizations should be financially and

administratively independent of the established social science depart-

ments.

The difficulties of performing policy research in an academic

setting and the potential conflict of large-scale, policy research with

other university functions have led some to recommend that policy research

organizations be separate from the universities. This theme has been par-

ticularly strong in physics where some have gone so far as to recommend

that, with or without collaboration with established universities, applied

laboratories should be given the task of educating the next generation of

applied scientists. That large-scale, multidisciplinary policy research

and the education of "applied" scientists should not be university func~

tions is hardly an agreed upon point even in the physical sciences. In

the social sciences with far more limited experience and debate, it would

be premature to suggest a divorcing of policy research and teaching from

the universities.
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However, a distinction can be made as to types of research that

may lead to a significant difference in functions between universities

and the non-university research organizations, including in this lat-

ter group institutes located on campuses but having mainly non-academic

professional staff. For purposes of analysis, a distinction may be

made between research studies in which the results are expected to have

a direct bearing upon major agency policy decisions (e.g., an outcome

evaluation of Head Start) and those in which the results are expected

to have an impact on decisions only after additional research or test-

ing (e.g., a tightly controlled laboratory experiment in early childhood

learning).
As compared to universities, non-university research organizations

generally seem better abie in an institutional sense to perform large-

scale research, the results of which are expected to have a direct

effect on decisions. Over the near term-~say, five years--non-university

policy research organizations, far more than universities, should be

capable of rewarding, both in money and status, direct policy work.

Moreover, they should find it easier to take the political "heat" from

direct decision studies as a part of doing business, and to mass the key

substantive area, administrative, and field procedure experts needed to

mount a concerned effort. These organizations do frequently face the

problem of finding top flight scientists, but here the selective use of

university people will often supplement the operation.

At least in the near term, these institutions outside of or on

the periphery of the university, drawing on individual faculty members
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on occasion, seem the likely candidates for expanding the supply of

direct decision studies both significantly and relatively quickly.

Nor should this comparative advantage for direct decision studies

rule out more fundamental research. Not only may direct decision

studies give the institutions great insight into more basic problems

but they may also be able to attract competent researchers only if

some basic work is performed.

The universities, however, probably should have the major role

in the more fundamental policy-oriented research. Here the articula-

tion of needs supported by a compelling intellectual rationale and

incentive by the federal government will be critical. Basic research

on social problems fits well with the reward structure of social and

behavioral scientists. The point is that these more basic studies

offer not only traditional incentives but an opportunity for social

scientists to work on national problems to which advances in science

itself was often a contributor.

Over the longer run, the question of significant university

involvement in direct decision studies invites fuller exploration.

Past experience with universities suggests that funding agencies will

want to take a much firmer stance in requiring that university organi-

zations demonstrate policy research commitment and competence. This

requirement shculd, of course, extend to non-university organizations.

And funding agencies should be far less willing than in the past to

take for granted either university capability or desire to undertake

policy relevant research.
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3. Minimizing the Risks of Evaluative Research

There is no way of guaranteeing that invalid evaluative results

will not be used in policy, or that sound results will not be misused

by an interpretation of them beyond their legitimate limits. But, a

wide and careful scrutiny of evaluative results in terms of validity

and interpretation by various parties with political interests and by

relatively disinterested researchers before decisions are made seems

the most likely means of minimizing these dangers.

Analysis must occur before decisions are made for the obvious

reason that after the decision is often too late. What is not obvious

is how to get results on the table, given both the real time pressures

of fiscal year decision-making and the desires of decision-makers for

flexibility. Furthermore, wide discussion and debate will often leave

the proper policy choice still debatable. In many ways the situation

will resemble a courtroom setting in which each side has experts who

score points with the final verdict resting on contradictory evidence.

But it is far better that the validity of the evaluative results and

the interpretation of them be subjected to wide political and technical

scrutiny than to have them looked at only in the comparative isolation

of an agency or Congressional committee. In short, public knowledge of

evaluative results is in the public interest.

Agencies supporting research and the researchers themselves are

unlikely to want outsiders looking over their shoulders. Consequently,

steps must be taken to facilitate and institutionalize access to eval-

uative information at a reasonably early stage. Possible measures might
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include (a) a legal requirement for public disclosure at the letting

of evaluative contracts and grants not scattered amid a deluge of

other announcements but in a single, readily available source; (b) a

requirement that contractors prepare for public distribution interim

progress reports, including methodological and procedural discussions;

and (c) the use of existing or the establishment of independent bodies,

perhaps funded. by private foundations, to perform thorough methodologi-

cal critiques.
To date insufficient attention has been given to the detailed

procedures required for establishing an institutional structure that

will bring evaluative activity under careful scrutiny. Hence, the most

reasonable course of action is an immediate search for such institutional

means rather than a specification ot particuLar approaches. Morevve.,

the task may not be simple--research in a fishbowl atmosphere can turn

out to be counterproductive for a variety of reasons ranging from

researcher annoyance to strong political pressure to block or abort

evaluations to popular programs or field experiments portending changes

that may threaten major interest groups. However, it is difficult to

see how evaluative evidence itself can be evaluated unless it is made

as widely available as other research. Given their potential effect on

major decisions, it is imperative that evaluative results are subjected

to a critique before decisions are made.

There is also an urgent need to investigate institutional means

for protecting researchers from government or other interference that

lessens the independence and objectivity of the researcher, or unduly
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restricts the scope of his investigations. For these studies the

federal government could draw on well-qualified, academically-oriented

researchers including scholars recognized as outstanding by their dis-

ciplinary peers. With ample funds the government can always procure

much second~rate research. What is difficult is to involve top flight

people who adhere to the academic standards of independence and objec-

tivity. In order to attract these types of people to perform the kinds

of policy research it needs, the government must establish a milieu in

which research requirements including those for direct policy work do

not restrict unduly the researcher's scope, objectivity, and indepen-

dence; in which scholars can obtain detailed information about policy

needs; and in which ample funds are available to scholars knowledgeable

about policy needs tor basic policy research.

Studies expected to have a direct policy impact will often legi-

timately constrain the researcher's effort in terms of firm time dead-

lines, the relatively detailed specification of the objectives of the

study and methods and procedures to be used, and detailed monitoring

of the ongoing work by the agency policy research staff. However, unwar-

ranted restrictions involving attempts to influence the findings, to

suppress them, or to force early release of information must at the very

least be minimized, if not prevented. The steps taken to make evaluative

results widely available should also serve to reduce the dangers of undue

influence by keeping the study before the public.

Even more difficult to treat may be the subtle threat to research

organizations dependent for the bulk of their funding on a single or a
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small number of government sources. Here the potential influence may

be a fear of losing future contracts that leads the research organiza-

tion to "please" the big client unduly. The problem, however, is not

only that of assuring the objectivity of research organizations but

also of protecting the public against the unwarranted use of evalua-

tive results. A single evaluative activity could, at the extreme,

influence decisions involving billions of dollars and millions of

people--as in the case of the New Jersey Negative Income Tax experiment

and the Family Assistance Plan. Whether steps beyond wide public dis-

closure and discussion are required to protect researchers and the pub-

lic is an issue that needs an immediate public debate.

Policy research--even of the most basic type--will be enhanced if

the researcher can interact sufficiently with policy research start mem-

bers to gain detailed knowledge of policy problems and concomitant

research needs. This gives a major role to mission agencies in basic

policy research, even if they are not the funding sources. Under ideal

circumstances, however, the social policy agencies would be the primary

source of basic research funds in their areas of concern. This is so

not only because of the interaction but also because the agencies will

be more likely to use research results supported by their own funds.

The funding of basic policy research by mission agencies is not

without its problems. First, they do have reasons to want to exert

influence on or put restrictions on research organizations. Second,

basic research funds in mission agencies tend to be highly vulnerable

in times of budget cutbacks. In light of these problems it is worth
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considering whether such research-supporting agencies as the NSF or

the National Institute of Mental Health (which is part of a mission

agency but historically has been considered an independent funding

source) should not be given additional funds to be allocated to more

policy research in the social areas. The problems to be considered

in making such organizations major funding sources of basic policy

research concern the means for (a) developing greater knowledge about

policy problems among potential researchers and (b) for getting the

research results considered by the mission agencies in their policy

process. These are complex institutional problems for which solutions

are not immediately apparent. But it does seem clear that the threat

to basic research funds in the mission agencies does make some increase

in NSF and NIMH funding of more basic policy research in the social

areas necessary. The support of such research, coupled with satis~

factory institutional means of imparting policy needs to researchers,

will increase the value to society of evaluative activities.
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RECOMMENDATIONS

1. Substantial national resources have been, and increasingly will be,

devoted to vast programs of social action intended to achieve emerging

national goals. It is important that these resources be economically

used, and that they have the intended effects. To assure this we must

regularly evaluate our action programs to assess how far they are actu-

ally achieving the objectives declared for them by the Congress and the

government. Even before great new programs are launched, we should test

how far available program alternatives seem likely to attain the objec-

tives sought.

These objectives require systematic, scientifically rigorous pro-

gram testing and evaluation, and commitment of substantial resources to

support that effort. We can think of no more prudent investment to

insure that the nation gets what it wants at a reasonable price.

2. Social agencies-~the primary developers and users of the results of

social program evaluations within the government~-must establish relatively

large, well-trained staffs with sufficient technical and administrative

skills to determine evaluative needs, to articulate these needs to out-

side researchers, to design or work with contractors and grantees to

design studies and methodologies, and to supervise the ongoing evalua-

tive effort.
3. Evaluations of major programs and policies should be performed by a

high level agency staff independent of the operating program, since a

separate office can at least institutionalize a relative degree of objec-

tivity. It can be charged specifically, within the agency, with the task

of program measurésent, not progrom defense.
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4. The Congress and the Executive Office should also establish staffs

of sufficient technical and administrative capability to determine and

articulate evaluative requirements necessary for effective decision

making, and to monitor the evaluative activities of the social agencies

in enough detail to assess the validity of the results.

5. Major outcome evaluations aimed at providing results directly rele-

vant to social policy should be undertaken now as a high priority activ-

ity; and, as a general rule, should be amply funded so as to avoid

excessive shortcuts, and to allow a realistically long time schedule

for careful planning, design, and execution.

6. An equally high priority activity should be a systematic, concerted

experimental effort to develop new program and policy ideas and to test

the merits of these ideas on a small scale, yielding cvaluative data

relevant for decisions about changing or starting new large scale

national programs.

7. Compared with the past, relatively more research directed specifi-

cally toward major problems in the social areas, including evaluative

studies, should be undertaken. The development of this research should

involve far more interaction between government policy research staffs

and outside researchers.

8. The actual conduct of evaluative studies can and should be done

under a variety of auspices-~by the evaluation divisions of social agen-

cies themselves, by university based research organizations, and by more

special organizations, non-profit or profit. Competition and diversity

should be encouraged particularly during a period of rapid development.
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9. Developing the necessary capacity to conduct evaluative research

calls for encouraging the creation or expansion of relatively large

organizations with an enduring commitment to research and teaching in

social policy areas. This implies a multidisciplinary approach, and

provisions for training and teaching. It also means a willingness to

interact extensively over time with government officials.

10. Some specialization should be encouraged, though not required,

with very large scale evaluations expected to have a direct effect on

immediate decisions being conducted predominantly by non-university

organizations, and somewhat more of the training and the methodological

developments being focused at universities.

11. In order to assure the intellectual independence of these research

and training organizations, they should have administrative arrangements

that avoid domination by any one academic discipline .or point of view.

And in order to assure freedom from political pressures, they should

have some longer run financing and a diversity of funding sources. An

expansion of the role of the National Science Foundation and the

National Institute of Mental Health in supporting policy research,

will contribute greatly to this goal.

12. In individual evaluation projects, means must be developed to

ensure both the cooperation and the independence of the researchers

and the project directors. Ideally they should work together from the

beginning, with understanding of the extent to which the information

generated for evaluation could also be used to monitor and improve the

project in an ongoing feedback process.
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13. Indeed, a major policy issue involves the relative emphasis on

evaluating as testing of programs as against its use as a continuing

source of information and advice how to improve projects. Whether

the programs are new and experimental, or ongoing and accepted, the

conflict of objectives remains. Hopefully, ways can be devised to

achieve both objectives.

14. Since most of the projects or policies being evaluated involve

individual persons, and many evaluations will involve securing infor-

mation from or about individuals, protection of their rights to privacy

must be assured. The problem is particularly acute since the data are

often both personally and politically sensitive, and because in the

absence of protection, even our ability to secure such data from indi-

viduals will be impaired.

15. Institutional means must be sought through which evaluative results

can be widely and promptly distributed, so that large numbers of people

can scrutinize them thoroughly in terms of validity and interpretation,

thus improving their contribution to policy decisions. Where important

policy decisions will be based on major evaluation studies, public

scrutiny is essential before final decisions are made.



PROBLEM AREAS ADDRESSED

Education of the Public
- As to means of keeping well
- Means of seeking and obtaining help

Relieving the real and apparent shortage of health personnel
« Improved training methods
- Continuing education

Assist in more equitable distribution of personnel
» Improved access to specialists

Increased efficiency
- Better health records.readily accessible
- Sharing of resources; human and facilities

:

Coordination of access to consultation and treatment



DIAL ACCESS COMMUNICATION SYSTEM

To make available to any
any

person, at his discretion and at a

time of his choosing, information services relative to health

facilities in the area and solutions to common daily problems,



HEALTH PROFESSIONAL COMMUNICATION SYSTEM

To provide communication among the many persons whose know-

ledge and skills represent an ever-increasing number of health

disciplines, any or all of which may need to be brought to bear on

the health problems of an individual or family.



BIOMEDICAL DATA NETWORK 4

To provide a network for transmission of patient information

to attending health professionals so essential in a mobile society.

To provide management with the means for rapid transmission

of data required for sound local and regional planning for health

care, development of cducational and training programs, construction

and renovation of facilities, and purchase and use of equipment,
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HEALTH TE LEVISION

To educate the public in their own health care

and to understand and :

take part in the health care

system,



NEIGHBORHOOD HEALTH CARE STATION

For the many people who.are separated by geographic distance

or by the lack of transportation or whose infirmity limits their

mobility, development of systems of communication can provide

better coordinated access to consultation and treatment than is

presently the case,
=


