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ABSTRACT

Koontz, Robert Philip. Ph.D., Purdue University, June
1971. A Political Analvysis of the National Science
Foundation. Major Professor: Michael Weinstein.

This research studied the organizational per-
formance of the National Science Foundation (NSF) within
the context of the Blau and Scott theory of formal
organizations.

According to Blau and Scott, all formal organi-
zations can be classified as one of the following types:
commonweal, service, mutual benefit, and business.

The classification is based upon who the prime benefi-
ciary of the organization is. Also, each one of the four
types of organizations has a central dilemma which is
peculiar to that type of organization. This dilemma is
pervasive; that is, evidence of the central dilemma can
be found in the demands which surround the creation of
the organization under investigation, in its official
ideology and formal structure, and in the way the organ-
ization transforms demands into policies.

A key thesis in the Blau and Scott model is that
formal organizations make policies dialectically. That
is, organizations take into account both sides of their

central dilemmas when they make policies.



The findings in this research indicate that NSF
is a commonweal/service organization and that it possess-
es the central dilemma of both of these types of organi-
zations. Evidence for this assertion was found in the
demands surrounding the creation of NSF, in its official
ideology and formal organization, and in the way NSF
transforms demands into policies. It was also found that
NSF resolves its two central dilemmas in its official
ideology and formal structure and that NSF's normal
decisicn making process is based upon the conclusion
that its two central dilemmas are resolved.

The Blau and Scott thesis that formal organiza-
tions make policies dialectically was partially supported
by the research. NSF officials took into account both
sides of the commonweal dilemma in making policy on at
least one occasion. In the case of the service dilemma,
no evidence was found that NSF has been forced to con-

sider both sides of this dilemma in making policy.



CHAPTER I

1. Introduction.

Thomas Jefferson brought to the White House an
interest in science and a belief that government must
provide for its healthy growth.l Despite Jefferson's
keen interest in supporting science, his ideas had to
wait a long time for development. It was not until 1950
that an agency, the National Science Foundation (NSF), was
assigned the responsibility for the progress of science.?

In carrying out this responsibility, NSF current-
ly distributes one-~-half billion dollars to scientific
activities, 170.6 millions of which in 1968 went directly
for basic research projects.3 Because of the relatively
short time span between publication of research findings
and their transformation into tangible products with wide-
spread social consequences, basic research is a very impor-
tant activity.4 By this standard, 170.6 millions dollars
spent for scientific research by NSF in 1968 is more
significant than the same and even much greater amounts
spent for agricultural supports, new Army trucks, or

5

better postal service. NSF is not solely responsible for

science and technology or even for the funding of all



basic research, but it is a major element in the research
and development (R & D) system.6 Any attempt to under-
stand the R & D system and its social consequences has

to take into account those public agencies which supply
the resources to carry out basic research.

NSF is what Talcott Parsons terms a formal organi-
zation. It has a membership, pursues purposeful activity,
and endures.’ Because of these characteristics, it is
possible to analyze the conversion of demands placed upon
NSF into policies (performance) in terms of formal organi-
zation theory. It is the purpose of this dissertation to
consider one general formal organization theory (Blau and
Scott), derive propositions from this theory, and test
them against the performance of NSF. The dissertation
seeks to explain the basic research policies of NSF within
the Blau and Scott theory of general organizational

behavior.

2. The Importance of the Blau and Scott Model of

Organizational Behavior for Policy Research.

In this dissertation organizational behavior has
two aspects. These aspects are organizational change and
organizational performance. Organizational change refers
to a drastic change in the fundamental values and structure

8 Organizational performance, as was

of the organization.
defined earlier, 1s the conversion of inputs (demands from

the environment) into output policies. According to Blau



and Scott, performance remains relatively stable as long
as the fundamental structure and value orientations are
unchanged.9

Changes in the structure and value orientation
can occur only if there is a major change in the primary
clientele groups which the organization serves.lO If,
for example, a mutual-benefit organization like the A.M.A.
switches from its role of serving the medical profession
to one of serving recipients of medical care, then major
structural and value changes take place. These major
changes cause the demands made upon the organization to
be handled in a completely different way.

In this sense, Blau and Ccott's theory is in
Michael and Deena Weinstein's terms "post functional. "t
Functional theory, as articulated by Easton, Merton,
Parsons, et. al., emphasized the continuing and evolving
nature of an organization as it dealt with demands and
supports'ffom its environment. Functional analysis tells
the researcher much about the environment of a given
organization but little of the effects of the organization
upon the demands placed upon it. What Blau and Scott are
saying is that changes in demand and support patterns
have little effect upon how the organizations handle
demands {(makes policies). The internal structure and

values of the organization are relatively stable and

change only when there is a change in the major client



groups which the organization serves.

If Blau and Scott are correct, their model has
considerable utility for researchers interested in organ-
izational performance. Their theory permits the
researcher to concentrate on one organization and its
internal conversion process and how it changes demands
into outputs. If the internal conversion process is
relatively stable, as Blau and Scott suggest, then the
policy researcher's job is much easier. The internal
conversion process becomes an operator in mathematical
terms and an operator of a more constant value than in
the functional model.

The Blau and Scott model needs more testing,
however. It is new and has been applied relatively few
times. Blau and Scott have applied their model to a

number of cases in their book Formal Organizations, but

they took research results done by others using models
other than Blau and Scott's.

This dissertation is an attempt to use the Blau
and Scott typologies, assumptions, and propositions in
order to furnish a limited test for the adequacy of the

model of policy research.

3. Blau and Scott: Fundamental Assumptions.

Blau and Scott make a distinction between social

and formal organizations. The latter is the subject of



their theory, but in order to understand what a formal
organization is, they believe one must understand what a
social organization is.12 Social organizations have two
major characteristics: structure and values or value
orientations. "'Social structure' refers to the ways in
which human conduct becomes socially organized:; that is,
to the observed regularities in the behavior of people
that are due to the social conditions in which they find
themselves rather than their physiological and psycho-
logical characteristics as individuals. "3

Structure is the pattern of interaction among
individuals within the group under investigation. This
pattern includes both the frequency and duration of
contacts between members of the organization and the
expressed sentiments accompanying these contacts. It is
these contacts and the observed emotional responses which
they invoke which provides the status system for the
group.

The differential distribution of social

relations in a group, finally, defines its

status structure. Each member's status in

the group depends on his relations with

the others--their sentiments toward and

interaction with him. As a result, inte-

grated members become differentiated from

isolates, those who are widely respected

from those who are not highly regarded, and

leaders from followers.l

The status to which Blau and Scott refer develops natur-

ally and is solely the result of the interaction pattern



of the members of the group. Children's play groups
furnish a clear cut example of this type of behavior.
The children interact, sentiments and relationships
develop, and a pattern of status starts to emerge.

The other dimension of social organization is the
shared orientations or values of the group. Blau and
Scott divide the shared orientations into two inter-
related categories. First, shared values as to what is
desirable develop, then there are certain approved means
(norms) which develop for securing these desiredends.

"If values define the ends of human conduct, norms dis-
tinguish behavior that is a legitimate means for achieving
these ends from behavior that is illegitimate."15

Everyone in a social organization is supposed to
observe its norms, but as the organization differentiates
to accomplish specific tasks, observance of special sets
of norms are expected of some individuals. These norm
sets or roles develop the same way as the general norms
of the organization, except that roles are observed by
only certain individuals.

The two dimensions of social organizations, social
structure and value orientations, are found in every
social organization and mutually reinforce one another.

As people conform more or less closely

to the expectaticns of their fellows,

and as the degree of their conformity

in turn influences their relations with
others and their social status, and as



their status in further turn affects their

inclinations to adhere to social norms

and their chances to achieve valued objec-

tivgs, their pgtterE% of behavior become

socially organized.

What has just been described is Blau and Scott's concep-
tion of social organization and how it "naturally"
develops. Formal organizations have the same dimensions
as social organizations, namely structure and value
orientations, but they differ in one important respect.
Formal organizations are explicit in these characteris-
tics. This is to say that the status in a formal organi-
zation is rationally conceived as in an organization
chart. The social relations with respect to duration and
frequency are also much more explicit. The line personnel
see the president of the company less often than the
assistant to the president, for example.

Values are also more explicit in a formal organi-
zation than in a social one. Objectives or goals are
explicitly stated in what has become known as the organi-
zation's "official ideology." Generally, if the organiza-
tion is very simple, a definitive statement of the
offical goals will suffice. However, if the organization
is large and complex there must be an official line or
ideology which consistently links the goals with how they
are to be accomplished. The official ideology serves to

alert the membership and the interested groups to what the

prevailing general norms of the organization are.



Norm sets or roles are again more explicit in a
formal organization than in a social organization.
Professionals are hired to do specific jobs and they
bring their roles with them. They are employed to perform
in a predictable manner. Bureaucrats, although they may
or may not be professional administrators, can read what
their roles are in the official regulations which pertain
to their jobs.

Blau and Scott do not say that the non-explicit
or informal side of a formal organization does not exist,
but the informal aspect of the organization is defined in
relation to the formal characteristics of the organiza-
tion. As far as the Blau and Scott model is concerned,
only those aspects of the organization which bear upon the
behavior of the formal organization is of significance.
"But to say that these informal structures are not com-
pletely determined by the formal institution is not to say
that they are entirely independent from it. For informal
organizations develop in response to the opportunities
created and the problems posed by their environment, and
the formal organization constitutes the immediate

environment..."17

4. Blau and Scott's Theory of Formal Organizational

Behavior.
What has been discussed in Section 3 applies to

all formal organizations. In order to differentiate



between types of formal organizations and to extend their
theory, Blau and Scott use a typology based upon the
criterion of who benefits the most from a given organiza-
tion's existence.

Blau and Scott posit that all organizations come
in contact with four client groups. These groups are the
client-at-large or the general public, the clients-in-
contact or the group which the organization directly
serves, the owners or managers, and the rank and file
membership of the organization. Which one of these groups
is the prime beneficiary (who benefits?) determines what
kind of an organization it is and how it will perform.

For example, a formal organization which exists for the
prime benefit of its owners or managers is classified as

a business organization. A labor union which secures
contracts primarily for the ben=2fit of its membership is

a mutual benefit organization. Blav and Scott list
schools which serve students as examples of service organ-
izations. The fourth and last type of organization is the
commonweal organization. "The distinctive characteristic
of commweal organizations is that the public-at-large is
their prime beneficiary, often although not necessarily,
to the exclusion of the very people who are the object of
the organization's endeavor."18 Examples of this type of
organization are the Internal Revenue Service and the

Post Office.
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The application of the "who benefits?" criterion
provides more than a discriminatory classification of
organizations. The overriding purpose is to furnish the
investigator a method of explaining organizational
behavior or in the case of this dissertation, organiza-
tional performance.

Each of the above types of organization is faced
with a central dilemma whose nature depends upon who the
primary client group is. Every organization must contin-
ually deal with its central dilemma as it makes its
policies. The central dilemma exists as soon as the
organization is created and is evident in the creation
process. The central dilemma disappears only if the
organization undergoes a change in its primary client
group. If this nhappens, another central dilemma sppears.
Even though organizations can never resolve their dilemmas,
they always attempt to. The decision makers may make
policy in favor of one side of the dilemma, but they will
then justify the policy in terms of both sides.

Corresponding with each type of organization--
business, mutual benefit, service, and commonweal--is a
central dilemma peculiar to that type of organization.

In the case of a business organization, for example, the
central dilemma is one of making policy in favor of
initiative or in favor of coordination and control. For

a mutual benefit organization, the dilemma is one of
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democratic control versus "the effective accomplishment

nl9 Service organizations are faced with

of objectives.
maintaining professional standards versus serving the
interest of their clients. "...the crucial problem posed
by commonweal organizations is the development of demo-
cratic mechanisms whereby they can be externally control-

n

led by the public", versus "...the maintenance of official

bureaucratic mechanisms that effectively implement the
objectives of the community."20
Dilemmas, like goals in the Simon means-ends
model, are pervasive throughout the formal organization's
behavior. Changes in an organization's prime beneficiary,
in its central dilemma, and in its official ideology and
social structure are concurrent. If the prime beneficiary
changes, all the other changes occur at the same time.
If the prime beneficiary remains constant, the other
organizational characteristics remain relatively so.
Because the central dilemma of an organization is
so pervasive, evidence of the central dilemma can be found
in the demands from the client groups surrounding the
creation of the organization under investigation, in the
organization's ongoing official ideology, in the formal
structure of the organization, and in how the organization
makes policies. In addition, the researcher may be able
to detect bias in the way the organization handles its

dilemma. Should he be able to do this, he can predict
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roughly how the organization will handle every demand
placed upon it and whether or not the organization is
going to undergo a major change in its predominant client
group. As Blau and Scott point out, if an organization
continually makes policy in favor of one end of the
dilemma over the other, a major change in the organiza-
tion's client groups has occurred. If, for example, a
union has an ideology and social structure which is
biased toward the leadership, the investigator can pre-
dict a change in the prime beneficiary and a change in
whose demands are acted upon favorably and whose demands
are acted upon unfavorably.

The dec - iption of the Blau and Scott theory is
complete. In or.=zr ‘o summarize the main points of the
theory and to offe-r a means of testing some of the more
important aspects, the following propositions are offered.
They were not stated specifically by Blau and Scott, but
are given as implicit in their framework.

(1) The central dilemma is pervasive; that is,
evidence of the central dilemma can be found in the
demands which surrounded the creation of the organization
under investigation, in its ideology and formal structure,
and in the way it transforms demands into policies.

(2) The central dilemma of a formal organization
is a function of the prime beneficiary of the organiza-

tion.
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(3) The central dilemma does not change unless its
prime beneficiary is changed.

(4) Organizations make policies dialectically.
This means that all policies must take into account both
sides of the central dilemma and attempt to resolve this

dilemma.

5. TVA and the Grass Roots, An Illustrative Case of How

the Blau and Scott Model Could be Emploved.

An example is used to restate the fundamental
premises and hypotheses of the Blau and Scott model, to
demonstrate how the model is applied to a real case, and
to furnish some evidence of the model's general utility.
An organization other than one investigated by Blau and
Scott and other than the one investigated in this disser-
tation is chosen to demonstrate the model's general
utility.

The thesis of the Blau and Scott model is that
the central dilemma of an organization is determined by
who the prime beneficiary is. Once the prime beneficiary
is known, then the central dilemma of that organization
can be hypothesized. The existence or non-existence of
the central dilemma can be explained by studying the
demands made within the process surrounding the creation
of the agency and an examination of the organization's
official ideology and formal administrative structure. In

addition, if the existence of the central dilemma of the



14

organization can be confirmed, this same evidence can be
used to investigate whether or not the organization is
biased toward one end of the dilemma or the other. The
existence of a dilemma as hypothesized furnishes a crucial
check hetween the model and the real world it purports to
describe.2l

If the central dilemma of the organization exists
and organizational bias toward one end of the dilemma or
the other can be detected, predictions as to the way the
organization handles demands can be made.

Philip Selznick did not use dilemma analysis in
his classic study of the TVA, but his work contains enough
information to illustrate how such a study could be con-
ducted. Because this example is used to illustrate rather
than investigate, Selznick's conclusions are accepted as
evidence. Using the Blau and Scott model, the TVA is
classified and a central dilemma is hypothesized. Based
upon Selznick's findings, an attempt is made to confirm
or deny the existence of the hypothesized central dilemma.
There is also an effort to detect bias within the TVA
ideology and administrative structure should such a
dilemma be judged to exist.

President Roosevel: requested (placed a demand
upon the Congress) for an organization which would serve
the residents of one geographic area and be autonomous

from other government agencies and private organizations
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within that area. It was not a commonweal organization
at least in the traditional sense. As envisioned by the
President, the TVA would perform professional planning
and services in the areas of "... flood control, soil
erosion, reforestation, elimination from agricultural
use of marginal lands, and distribution and diversifica-
tion of industry."22 According to Selznick the President
wanted an agency which would provide services on a
regional basis for those living in the Tennessee valley
area. The President finally got an organization which
provided services for the residents of the Tennessee
valley but local client interests were to be protected as
well as and even at the expense of regional interests.
The final TVA formal organization reflected Roosevelt's
interest in professional regional planning versus the
concern for local client demands with a bias toward the
latter.

In the purchase of lands, in the distribu-

tion of fertilizer and power, in personnel

policy -- in those functions which are a

necessary part of the execution of its

major and clearly delegated responsibili-

ties -- the TVA has normally taken intec

account of the people of the area, with a
. view to adjusting immediate urgencies to

long-term social policy. This, of course,

is not the same as devising and executing

a frontal plan for the reconstruction Of

the economy or institutions of an area. 3

The TVA was to be a service organization in the

Blau and Scott sense. It was to be an organization whose

basic function is to serve clients. The clients in this
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case were the residents of the Tennessee valley. If the
TVA can be so characterized, then its hypothesized dilemma
would be that of a service organization. That is, the
maintaining of professional standards of service versus
the acceding to the demands of the clients the organiza-

tion is serving. The central dilemma of a service organi-

zation is one of providing services in the clients' best

interests versus following the clients' desires. The

demand by the President and the initial organization as
described by Selznick would seem to indicate that the
dilemma described above was to be the dilemma of the TVA,
It was charged with a mission of providing regional pro-
fessional services, but had to place a high priority on
the desires of the clients it served.

The cfficial ideology of the TVA reflected its
central dilemma, and the organizational structure demon-
strated a definite bias toward the local interests as
opposed to regional professional services. The official

ideology, termed the ‘'grass roots philosophy, " was based
on a principle called decentralized administration.
Spokesman for this ideology viewed the growth of large
centralized organizations as inevitable. Large govern-
ment organizations, David Lilenthal, the first Director
of the TVA, stated were necessary in order to compensate

for the growth in labor unions, big business, and agri-

culture. Lilenthal argued that centralization need not
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be bad if its inherent dangers were recognized and dealt
with.

Absentee government is the quickest way

to raise up the exploiting managerial

class Mr. Burnham's book [The Managerial

Revolution by James Burnham] predicts

with such confidence. But these prophe-

cies need not be fulfilled, we do have a

choice, for the hazards of managerial

exploitation can be diminished by skill-

ful efforts in the direction of decentra-

lized administration of centralized

authority.24
The official ideology of the TVA juxtaposed the two
positions of the central dilemma. Managerial excess in
the name of rational regional development were to be
checked by decentralized decision making close to and
responsive to the group to be served. Lilenthal and the
Board of Directors of the TVA might posit a goal of
coordinated general development by decentralized adminis-
tration but these were not complementary goals. This is
not to say that one organization may not pursue two con-
flicting goals. It is to say that if there are such
goals, they constitute a dilemma.

The difficulty of balancing these two conflicting
goals was partially resolved by biasing the administrative
structure in favor of the local interests over regional
planning objectives. Selznick describes the TVA organi-
zation as one which has three administrative objectives.

They were as follows:

1. The location of administrative control
in the area of operation, with the Authority
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as a whole, in relation to the federal

government, taken as an example.

2. The carrying on of operations with

and through existing institutions already

organized in the area of operation. The

relation of the Authority to the agricul-

tural extension services of the land-grant

colleges is one of the important examples

of this procedure.

3. The participation of local people at

the end point of administration of the

program, for example, through county soil

improvement associations set up in con-

nection with the TVA fertilizer test-

demonstration program.
Selznick explains that this bias of the TVA administra-
tive structure toward existing local interests was
necessary in order for the TVA to survive. "By adopting
the grass-roots doctrine [and the administrative principles
with which the TVA implemented it] the Authority was able
to stand as the champion of local institutions and at the
same time to devise a point of view which could be
utilized in general justification of the managerial
autonomy within the federal system."26

Not too surprisingly, the bias or championing of
local organizations was reflected in the policy outputs
of the TVA, 1In all of the cases which Selznick covers in
his analysis of the operation of the TVA, its policies
reflected bias toward the local clients' interests rather
than to overall professional planning. For example, as a
general policy, the TVA wanted to ensure the widest

possible recreational use of land around the reservoirs

which the TVA had created. The Farm Bureau was opposed
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to this policy and in conjunction with the state univer-
sities and the county extension services, forced the TVA
to back down on this particular policy.27

Selznick did not use dilemm2 analysis, but his
study provides enough evidence to make a strong case for
the utility of such an analysis. Th« TVA appears quite
clearly to be a service organization and the dilemma of
this type of organization appears in the TVA's official
ideology, in its administrative structure, and in its
performance. The typology fits an ongoing organization
and if the evidence which Selznick offers is correct the
theory checks with the reality.

The focus of Selznick's study of the TVA is some-
what different than the focus of this dissertation.
Selznick sought to examine how a new organization adapts
to a potentially hostile environment. On the other hand,
the environment in which NSF was created was on the whole
friendly and has remained so without a great deal of
effort on the part of NSF. There are similarities between
the two organizations, however. Both were new organiza-
tions and not merely restructured older institutions.

NSF and the TVA are both run respectively by a Director
or Chairman and a Board of Directors. Neither must go
through a Cabinet member for access to the President.

Most important, the writer of this dissertation argues

that both organizations can be analyzed fruitfully in
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terms of prime beneficiaries, central dilemmas, and
organizational performance. Although Selznick did not
choose to do so, his study provides evidence that an
organization, other than one chosen by Blau and Scott or
the one investigated in this dissertation, can be
analyzed using the Blau and Scott theory of formal organ-

izations.

6. Rance and Scope of the Dissertation.

The range of this dissertation is based on the
Blau and Scott theory o. formal organizations. This
means that the range of the dissertation is confined to
the clients~-in-contact, theowners and managers, the
clients-at-large, and the rank and file of NSF.

The owners and managers of NSF are full time
government employees and include the Director, the Assis-
tant Director, and the NSF Division Heads. The rank and
file are all full time employees of NSF other than those
already mentioned. The clients-at-large, the general pub-
lic, are represented by the appropriations and authoriza-
tions committees instrumental in the funding of NSF and
all those congressional committees which have had as their
witness, the Director of NSF. In addition, the clients-
at-large's representatives include all those officials who
have represented the President before the already named

committees. Such representatives would include primarily
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officials from the Bureau of the Budget (BOB) or the
President's Science Advisor when he is speaking for the
administration. The clients-in-contact are those scien-
tific groups which have had representatives speak before
the above named committees.

The range of the study remains the same through-
out. Congressional subcommittees, for example, move in
and out of the NSF environment, but the criterion indicat-
ing whether they are in or out of the study remains the
same.

The scope of the study has both a time and sub-
stantive dimension. The time bench mark is 1945, the

year the famous report by Vannevar Bush, Science The End-

less Frontier, proposed a science foundation. The terminal

vear of the study is 1969 since it is the last one for
which data is available.

The substantive focus of the study is covered in
the previous sections of this chapter. Briefly it is a
focus upon how NSF makes policies in relation to the
demands placed upon it. The study is done in order to
furnish a limited test of the adequacy of the Blau and

Scott model for policy research.

7. Summary of the Blau and Scott Theorv.

As pointed out by Blau and Scott and illustrated
by the TVA example, if the prime beneficiary of the

organization can be identified, then the dilemma of the



organization can be posited. Evidence as to the exis-
tence or non-existence of the dilemma depends upon the
observable characteristics of the organization under
investigation. As with any theory, Blau and Scott can
guide the researcher in his search for facts but the
verification of the theory is based upon how it fits the
"real world."

Selznick identified the prime beneficiary of the
TVA so it was relatively easy to apply and illustrate the
theory. However, if the researcher starts with raw data,
then he must look for evidence as to who the prime bene-
ficiary is in the definition of the situation. This
consists of the assigned goals of the organization at its
founding and the demands made by those groups surrounding
the creation of the organization. Evidence as to the
existence of the posited dilemma and the way the organiza-
tion attempts to resolve its dilemma (if one exists) can
be found in the organization's official ideology (value
orientations in Blau and Scott's terminology) and in the
organization's formal structure. Although Blau and Scott
give no definition of formal structure except to charac-
terize it as the explicit side of the organization, in
this dissertation the term means those formal avenues of
legitimazation of policy decisions both internal and

external to the organization.
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CHAPTER IT

1. Introduction.

What follows is an application of the Blau and
Scott theory to the National Science Foundation. This
chapter has several interrelated purposes. A theory is
by definition an interrelationship of premises and
hypotheses. The Blau and Scott formulation is an attempt
to define this interrelationship in the context of formal
organizations. It is the researcher's intention in this
chapter to investigate the degree to which the operating
structure of NSF conforms to the structure suggested in
the Blau and Scott theory.

There are six primary purposes in the chapter.
The first is to identify the prime beneficiary of NSF.
Using the Blau and Scott categories, the second is to
classify NSF as to type of formal organization. The third
is to check the organizational-structural characteristics
of NSF and compare these with those hypothesized in Blau
and Scott's theory. The fourth is to posit what Blau and
Scott state is the central dilemma of an organization
like NSF. The fifth is to look for evidence of the
central dilemma's existence or non-existence in the

demands surrounding the creation of NSF, in its formal
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structure, and in its official ideology. The final
purpose is to examine the same evidence for information

as to how NSF resolves or deals with its central dilemma.

2. The Bush Report: Who Should Benefit.

According to Blau and Scott, the designation of
any organization's prime beneficiary by the founders is
the single most important fact about the organization.
Although the prime beneficiary of an organization may be
changed at any time after its creation due to external
pressures, the initial choice of beneficiary is a value
judgement made by its creators.l Based upon this assump-
tion, the purpose here is to examine the creation of NSF
to determine who were supposed to be its beneficiaries.

It is difficult to trace the idea for a government
science founcation to any one person. A case could be
made for its conception from any of Jefferson's early
proposals for a national university to President Roose-
velt's planning for the development of scientific re-
sources during the early days of the New Deal.2 However,

Vannevar Bush's report, Science the Endless Frontier, was

the source of the detailed proposals which culminated in
the formation of NSF. Bush had been the wartime Director
of the Office of Science, Research, and Development (OSRD).
The report was in response to President Roosevelt's
request for recommendations "... so that the continuing

future of scientific research in this country may be



27

assured on a level [equal] to what has been during the
war.3 This was to be accomplished, the President wrote,
"... for the improvement of the national health, the
creation of new enterprises bringing new jobs, and the
betterment of the national standard of living."4

Bush's proposals for a federally financed science
foundation became the basis for the first NSF bill intro-
duced in Congress.5 The Kilgore subcommittee of the Com-
mittee on Military Affairs in the Senate and the Priest
subcommittee . on Interstate and Foreign Commerce in the
House held hearings on the Bush bill and other proposals
for a science foundation.

There were obvious reasons why Bush was designated
by President Roosevelt to furnish recommendations on how
science should be encouraged after World War II. Bush
had run OSRD with a great deal of success. OSRD projects
included developing DDT, penicillin, time fuses, amphib-
ious vehicles, and a host of other ventures. President
Roosevelt stated that "Its [OSRD's] work has been conduct-
ed in the utmost secrecy and carried on without public
recognition of any kind; but its tangible results can be
found in the communiques coming in from the battlefronts
all over the world. Someday the full story of its
achievements can be told."°

Congressmen were also favorably disposed toward

OSRD's accomplishments. Representative Priest of the
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House subcommittee considering the NSF enabling legisla-
tion stated the following for the record:

Representative Priest. Before you proceed,

Dr. Bush, I should like to express what I

believe is the nation-wide gratitude to

you, sir, for the very great job you did

during the war.

John W. Kenny, the Assistant Secretary of the Navy, who
was present when Congressman Priest paid this tribute to
Bush, added, "I join with you [Congressman Priest] on
behalf of the Navy Department, and I know Judge Patterson
[Secretary of War] would join you on the part of the War
Department if he were here."8

It was into this favorable atmosphere that the
Bush report was received. Congressmen, scientists, and
administrative officials all had been impressed by Bush's
ability to bring to bear the talents of 5000 scientists
and 10,000 technicians on national security problems
during World War 11.2 He had done this and had preserved
relative harmony among politicians, the military and the
scientists. It was for these reasons that his report was
received with a gocd deal of interest and attention by the
Congress, the scientists and the Executive.

Bush left no doubt in his report as to who the
prime beneficiary of NSF should be. It was the public-
at-large, the commonweal. This was demonstrated by the
goals which he felt NSF should serve. They were better

health, national security, and an increase in prosPerity}O
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There was to be an instrument and a mechanism, however,
to achieve progress toward these end goals. The instru-
ment was to be progress in science and the mechanism was
to be NSF. All of this was premised on Bush's strong
belief that progress in science was essential to progress
in the commonweal goals.

Progress in the war against disease, depends

upon a flow of new scientific knowledge.

New products, new industries, and more jobs

require continuous additions to knowledge

of the laws of nature, and the application

of the knowledge to practical purposes.

Similarly, our defense against aggression

demands new knowledge so that we can de-

velop new and improved weapons. This essen-

tial, new knowledge can be obtained_only

through basic scientific research.

In the first part of his report, Bush buttresses
his case for the relationship between a healthy basic
science community and beneficial results to the nation.
His case rests mainly upon examples of science's contribu-
tion to military weaponry. Bush mentions radar and the
V-2 as specific examples of how science provides the
means toward the commonweal goal of national security.

In addition, he cites a joint letter from the Secretaries
of the Army and the Navy. In this letter, to the National
Academy of Sciences, the Secretaries emphasize that

(1) Powerful new tactics of defense and

offense are developed around new weapons

created by scientific and engineering re-

search; (2) The competitive time element

in developing those weapons and tactics

may be decisive; (3) War is increasingly
total war, in which the armed services
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must be supplemented by active participa-

t?on ?5 every element of civilian popula-

tion.

The next two areas which Bush believed had
important basic science components were what he termed
"the war against disease" and "the goal of full employ-
ment." In both these areas, Bush states there must be a
strong ongoing basic research program. Bush argues that
"Progress in the war against disease results from discov-
eries in remote and unexpected fields of medicine and the
underlying sciences." Because of this fact, "Further
progress reguires that the entire front of medicine and
the underlying sciences of chemistry, physics, anatomy,
biochemistry, physiology, parasitology, etc., be broadly
developed."13 The other commonweal objective, full
employment, is to be advanced in a similar way. Discov-
eries in science are unexpected but very fruitful in terms
of economic benefits. For this reason, the government
must aid science and can expect it to be a useful instru-
ment in achieving the commonweal goal of a healthy
economy.14

In accordance with the President's mandate and to
further explain his case, Bush appointed four committees
to answer specific questions based upon the initial prem-
ise that progress in science will mean progress toward

commonweal goals. The committees' total membership was

forty-eight. Included in their membership were Linus




31

Pauling; Isaiah Bowman, the President of Johns Hopkins
University; Oliver Buckley, president of Bell Laborator-
ies; Walter C. Coffey, president of the University of
Minnesota; Edwin C. Land, president of Polaroid Corpora-
tion; J. Hugh O'Donnell, president of the University of
Notre Dame; I. I. Rabi; Robert E. Wilson, chairman of the
board, Standard 0Oil of Indiana; Henry A. Burton, director
of the American Institute of Physics; J. B. Conant,
president of Harvard University; Harlow Shapley; and Karl

T.15 The committees con-

T. Compton, president of M.I.
tained some of the most respected members of American

science, education, and administration. While the reports
of the committees differed in some minor points as to how

NSF should be constituted,16

all agreed that science could
be instrumental in accomplishing the commonweal goals of
better health, prosperity, and national security.

Typical of the reports was the one by the
committee chaired by Dr. Isaiah Bowman. This committee
was asked the question: "What can the Government do now
and in the future to aid research activities by public
and private organizations? The proper roles of public and
of private research, and their interrelation should be

wi7

carefully considered. The Bowman committee linked the

commonweal objectives with scientific research in the
following way.

By general consent the discoveries of
pure science have for centuries been imme-
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diately consigned to the public domain
and no valid precedent exists for re-
stricting the advantages of knowledge of
this sort to any individual, corporation,
state or nation. All the people are the
beneficiaries. Governments dedicated to
the public welfare, therefore, have a
responsibility for encouraging and sup-
porting the production of new knowledge
on the broadest possible basis. In the
United States this resgonsibility has
long been recognized.l

Along with his own prestige, Bush was able to add
that of the forty—eight.ﬁeﬁbers of the committees working
under the mandate of President Roosevelt. Bush and his
committees were in agreement over what the goals of NSF
should be; primarily they were to be commonweal, but
service to science was to be the means. NSF, to be
consistent with its goals, should be a commonweal service

organization in the Blau and Scott typology.

3. NSF Enabling Act: Who Shall Benefit?

Concurrently, with the acceptance of the Bush
report by the President and its distribution to the public,
bills were introduced calling for the establishment of a
federal science foundation. The most important of these
were the Magnuson bill and the Kilgore bill. Neither
differed as to what the goals of NSF should be, but there
were differences in how NSF should be held accountable to
the public. Hearings were held on those two bills and
the testimony of the witnesses was similar in content to

that of the Bush report. In order to advance toward the
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commonweal goals of health, prosperity, welfare, and

national defense, the government should set up an agency

to serve science. This is to say that they took as an

article of faith that better funded science meant better

heaith, welfare, prosperity, and national security. Dr.

Isaiah Bowman, president of Johns Hopkins University,

underlined the relationship between the establishment of

a science foundation and national security.

Dr. Bowman. The answer [to the problem of
providing adequate national security], Con-
gressman Brown, is that the formation of a
national science foundation is basic to
national security. The detailed answers,
with respect to some of the gquestions that
I have mentioned, must be found in the
activities of a national science foundation
once it is organized, using that wide net-
work of scientific agencies both within and
without the Government, that deal appro-
priately with these problems.19

What Bowman was saying was that to aid science was

to aid national security. And so it went throughout the

rest of the testimony offered by the two hundred witnesses.

Dr.

that

John P. Peters of the York School of Medicine stated

Experience in the last generation has shown
that a single scientific advance in our
knowledge of the causes and treatment of
disease may do more to decrease morbidity,
disability, and mortality from disease than
indefinite multiplication of personnel and
facilities. With all due credit to the
organization of the military medical forces
in the war just ended, the low disability
and death rates can probably be attributed
less to this organization than 58 a few
notable scientific discoveries.
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This testimony seems somewhat overstated in the
light of recent attacks by critics of the American system
of health care. But in any case, Peters' belief that
science is instrumental in providing commonweal benefits
was not challenged by any of the Senators present at the
hearing. Of the scientists called before the House and
Senate Committees, only one testified against establish-
ing NSF. Even he did not question the benefits which
would accrue to the public as a result of an active
scientific community.21

Whatever the field--chemists, biologists, physi-
cists, and others--all advanced the notion that a strong
basic research community aided by NSF would result in
great benefits to American society. Those responsible
for implementing commonweal goals, such as the Secretary
of the Army and the Navy, agreed with the scientists'
assessment of the worth of scientific research. Secre-
tary of War Patterson and Secretary of Navy Forrestal
both saw basic research as underwriting their security
planning. Representatives from industry stressed the
relationship between basic research and practical appli-
cations which would manifest itself in a variety of new
products. Bruce K. Brown, vice-president in Charge of
Development, Standard 0Oil of Indiana, was typical of

those from industry in his belief in the causal link
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between strong science and a strong business establish-
ment.

Private industry is too diverse to be

very articulate but, as a group, it well
recognizes the direct connection between
research, new processes and products,
jobs, and profits. The National Research
Council [NAS] recently made a survey of
the postwar research plans of a number of
industrial organizations. The results of
its survey were reported in Industrial

and Engineering Chemistry for August 1945,
and while the specific numerical data
cited are somewhat complex, the findings
can be fairly summarized by saying that
the companies approached, both large and
small, intended, in the immediate postwar
era, approximately to double their re-
search programs. Thus a big upswing in
privately financed industrial research and
applied technology is indicated. Problems
to be solved are already catalogued and
venture money in the bank ready to be
risked. However, these plans to enlarge
industrial research programs will dry up
and blow away unless they are fed by con-
tinuous streams of well trained technical
personnel. Such personnel can be obtained
and trained only by an increased tempo in
scientific education a3§ accumulation of
basic scientific data.

NSF, according to the Bush report and the testi-
mony given to the Price and Kilgore committees, was to
have two sets of goals--commonweal and service. However,
the service goals were to be realized in order to make
progress toward the commonweal goalis. It would appear
that Bush and his committees and those who testified in
favor of NSF wanted a commonweal/service organization.
The prime beneficiary was to be the clients-~at-large, but

benefits to the clients-at-large were to be achieved by
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aiding the clients-in-contact, the scientists.

Congress legitimized these desires and designated
NSF to have two goals. They appear in the preamble of
the NSF enabling act and it is the only place in the act
where the commonweal goal is stated. The remainder of
the act is concerned with how science is to be aided by
NSF. The entire preamble of the act is reproduced below.

An Act to promote the progress of science;

to advance the national healty, prosperity,

and welfare; to secure the national defense;

and for other purposes.

Be it enacted by the Senate and House of

Representatives of the United States of

America in Congress assembled, That this

Act may be cited as the_ National Science

Foundation Act of 1950.23

If NSF was to be a commonweal/service organization,
it is fair to ask the following gquestion: Does NSF possess
the characteristics of a commonweal organization and a
service organization as enumerated by Blau and Scott? It

is with this question theat the next section of this

chapter is concerned.

3. The Characteristics of NSF,

The authors of Formal Organizations posit two

characteristics of a commonweal organization and one
characteristic of a service organization. Although the
enumerated characteristics are too general to constitute
a proof of correct classification by themselves, they
serve as an additional check on the assignment of a

classification of "commonweal/service" to NSF.
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Blau and Scott list the following two character-
istics of a commonweal organization. First, the public
through its representatives must possess Some mechanism
for the control of the ends served by these organiza-
tions.24 This means that a commonweal organization is
monitored in its yearly operation by selected officials.
In Don Price's terms, the commonweal organization must be
held responsible for its activities by the politicians.25
More specifically, in this country a government agency is
considered "controlled" by the commonweal to the degree
its yearly budget, policies, and leadership choices are
subject to Presidential and Congressional direction. The
TVA, for example, does not depend on the Treasury for its
yearly operating budget and is given considerable autonomy
in the way it operates. As Wildavsky has pointed out,
the making of a budget of an agency using public funds
for its yearly operations entails a large amount of
legislative and administrative supervision.26 When a
government agency like the TVA is required to compete in
the private area, however, many of the factors affecting
that budget are beyond the practical control of normal
congressional and executive mechanisms. Such an agency
as the TVA is at least once removed from responsible
control by the politicians when compared with agencies

which are dependent for their operating funds upon tax

monies.
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The second characteristic of a commonweal organi-
zation enumerated by Blau and Scott is as follows: If
the client-in-contact is other than the client-at-large,
benefits to the client-in-contact must be justified on

27 Blau and Scott

how much they benefit the commonweal.
give examples of commonweal organizations which include
the State Department and the Bureau of Internal Revenue.

The State Department's budget, its top personnel,
and its policies are reviewed by the Congress and the
President. The bulk of State Department funds are gen-
eral tax revenues and its performance or lack thereof
is judged by what is good for the United States (the
commonweal) rather than what is good for the clients-
in-contact (other countries).

Both organizations stand in stark contrast
with the TVA. Although Congress and the President review
the budget of the TVA and exercise final authority as to
who its top leaders are and what its overall policies will
be, its performance is Jjudged in relation to how well the
TVA serves its clients-in-contact. The TVA is self-
supporting. As long as it pleases its clients-in-contact,
the degree of oversight and direction exercised by the
President and the Congress is considerably less than is

the case with the Internal Revenue Service or the State

Department.
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If one looks quite superficially at the charac-
teristics of NSF, it would appear to be a commonweal
organization. It derives 99 percent of its monies from
general tax funds, it fregquently must defend itself before
committees of the Congress, and its activities may be
reviewed in the Executive by the BOB and the Office of
Science and Technology (0OST). The mechanism to ensure
the operation of NSF in the commonweal interests as
interpreted by the President and the Congress appears to
be present. If one stops at the boundary line between
NSF and the President/Congress, then the agency seems
under every bit as much control of the politicians as any
other government agency.

Blau and Scott list no other characteristics of a
service organization than that its chief concern be the
welfare of its clients. NSF would appear to have the
capacity to exercise this concern. Congress gave to the

Foundation authority "...within the limits of available
appropriations to do all things necessary to carry out
the provisions of this act."28 such authority included
the power to make its own internal rules and regulations,
to spend monies for the administration of the Foundation,
and to enter contracts of "other operations" with U. S.
citizens or citizens of foreign countries.29

The Director of NSF was to be a full time govern-

ment appointee, responsible to the President and the
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Congress. However, the members of the National Science
Board, which was to "exercise the authority granted to
the Foundation" were to be part-time. Although they were
to be appointed by the President, appointment was to come
from persons who "(1) shall be eminent in the fields of
the basic sciences, medical science, engineering,
agriculture, education or public affairs; (2) shall be
selected solely on the basis of distinguished services;
and (3) shall be so selected as to provide representation
of the views of scientific leaders of the Nation. "30
Additionally, the President was to seek the advice of
various national scientific and scholarly organizations
in making his appointments to the Board. He was to give

due consideration to "...any recommendation for nomina-
tion which may be submitted to him by the National
Academy of Sciences, the Association of Land Grant
Colleges and Universities, the National Association of
State Universities, the Association of American Colleges,
or by other scientific or educational organizations."3l
Consideration for the interests of the clients-
in~-contact, the scientists, is reflected in the manner in
which funds are appropriated to the Foundation. Wide
latitude and discretion on the part of NSF characterizes
the spending provision of the agency. Monies are appro-

priated in a category termed "no year" funds. Appro-

priations "...remain available for obligation and



41

expenditure, for such period or periods as may be speci-
fied in the acts making such appropriations."32 This
privilege allows NSF a great deal of flexibility because
it can defer spending of one year's appropriations to the
following years. The rationale behind this rather unusual
way of handling money is based upon what are stated to be
the unique needs of science as opposed to other activi-
ties. The provision was explained and justified by
Congressman Frank Keefe of Wisconsin during the House
debate on the amendment to the original NSF legislation.

Mr. Keefe. We ran against the situation

[funding the training of scientists in

the health fields] in the program carried

on by the National Institutes of Health,

and what did we find? We found that you

could not induce a young man to go into

a 6- or 7-year course of study necessary

to become a trained scientist when he is

constantly subjected to the annual whims

or caprices of Congress as to whether

funds will be provided to carry on that

fellowship.33

The above statement refers specifically to the
funding problems associated with training researchers.
The same logic, however, would appear to be in the minds
of the legislators concerning the other activities
sponsored by the Foundation. That is, science in general
needs a special type of financial management. In any
case, the special "no year" funding provision applies to
all the programs carried on by NSF,

Although the characteristics enumerated by Blau

and Scott are general, they do appear to fit NSF. The
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agency 1is subject to responsible political control, but
it nas the means to serve the clients-in-contact, the

scientific community.

4., The Demands Surrounding the Creation of NSF: Basis

for a Dilemma.

If NSF is a commonweal/service organization, one
would expect to find evidence of a central dilemma for
both a commonweal and a service organization. Confirma-
tion of the existence of such a set of dilemmas adds
evidence to the hypothesis that NSF is in fact a
commonweal/service organization.

The twin goals of NSF to be both a commonweal
organization and a service organization were a result of
the demand situation surrounding the creation of NSF,
During the enabling hearings, scientists, industrialists,
and politicians were all articulating their positions with
regard to the establishment of a science foundation.
Concurrent with the defining of the stated goals of NSF
was the emergence of the central dilemma or dilemmas of
NSF. They arise as soon as an organization is created
and are for this reason a function of the creative pro-
cess surrounding the formation of the organization.
Specific dilemmas may disappear when organizations undergo
changes in client groups, but old dilemmas are replaced
by new ones. According to this formulation, all organi-

zations have dilemmas.34
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Public view of the creation of NSF took place
before the Senate subcommittee chaired by Senator Kilgore
and a House subcommittee chaired by Representative Priest.
Hearings before these committees chronicled the
appearance of over two hundred witnesses, the passage and
Presidential veto of one NSF enactment bill, and the
final creation of NSF. This last event occurred some
five years after the distribution of the Bush report and
the beginning of the first set of hearings. Because of
all the activity before these two committees, it is
possible to obtain a reasonably complete view of the
creative process surrounding NSF. Spokesmen for organi-
zations such as the American Association for the Advance-
ment of Science (AAAS) were asking these two subcommittees
to create a science foundation. The bases for possible
dilemmas were being recorded as witnesses gave their
positions.

Creation of new organizations generates many
potential dilemmas which can be handled in several ways:
a dilemma may be resolved by the demand being withdrawn
or allowed to die by the spokesman who made it, a dilemma
may be resolved by ruling the demands which create it as
outside the province of the organization being created, a
demand may become the basis for a dilemma within the new
organization, or one demand may simply displace another

demand.



44

The first three of the above four phenomena
occurred at least once during the establishment of NSF.
The first, allowing the demand to die, took place in
connection with the Bush proposal for a Division of
Military Affairs within NSF. He believed that "Placing
the civilian military research function in the proposed
agency would bring it into close relationship with a
broad program of basic research in both the natural
sciences and medicine. A balance between military and
other research could thus readily be maintained."3% "t
should be the function of this Division to support long-
range scientific research on military matters."3©

The military, of course, backed the Bush Military
Affairs Division proposal. The Kilgore subcommittee
heard favorable testimony for it from the Secretary of
the Navy, the Chief of Research and Invention of the Navy,
the Secretary of War, and the Commanding General, Army
Air Forces. This favorable testimony was repeated to the
Priest subcommittee in the House. Typical of the testi-
mony in both the House and Senate was that given to the
Kilgore subcommittee by Secretary of War Patterson. The
Secretary of War stated that

The President in his message to Congress

on September 6, 1945, has emphasized the

need for research and has urged the early

adoption of legislation for the establish-

ment of a single Federal Research Agency

which would, among other functions, pro-
mote and develop projects in all matters



pertaining to the defense and security of

the Nation. The War Department is in

complete accord with the President's

plan.37

By posing the inclusion of military needs in NSF,
Bush and the spokesman for the services had submitted the
basis for a dilemma. The dilemma had to do with the pur-
poses and values of science and of the military. In
objective terms it had to do with whether the NSF formal
organization would be a service organization to the
scientists or serve the specific commonweal objective of
national security. The purpose of science in this case
can be called crudely one which deals with the pursuit
of truth for the sake of truth alone.38 The purpose of
the military in this context is the application of science
in the furtherance of its mission of providing national
security. To the scientists this meant the direction of
his research by outsiders and the harassment of the
communication channels of science in the name of secur-
ity.39

The purpose of science, the pursuit of truth,
implied to the military the avoidance by the scientists of
finding answers to practical questions. Both sides of the
issue were described by Secretary of the Navy Forrestal in
testimony before the Kilgore subcommittee.

I came back to what I said about the

practical applicability of scientific

research. Whether it is a business or
war, the scientist is quite apt to want
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to get perfection before he permits it
to be made. We had that in a notable
example in the Navy in electronics and
radar. We were trying to get perfec-
tion before putting it to use. The
result was that I frankly think we were
a little bit late in getting the full
benefits of it. The same in business.
The research fellow always wants to get
the perfect radio before he puts it on
the market. Somebody has to reach down
and grab what is there in terms of ab-
stract development and bring it into
the field of practical use. 0

The other side was described again by Secretary
Forrestal as he commented on a proposal to form a
scientific reserve corps, modeled after the Army and

Navy reserves.

I am a little bit dubious--I think it is
possibly desirable, except that I go back
again to the character of scientists.
Mind you, I am not one, so I am speaking
without very much warrant,but it seems
to me that science is a good deal like
art itself. It cannot come out of a
decision to produce so much science and
so much research so many particular re-
sulting projects, any more than you can
order Mr. Shelley to write a poem. I
think that may be a farfetched analogy,
but I think they have a good deal of the
same curious manifestations of genius in
the two fields.

I wouldn't try to regiment this too much,

because you may scare some of those lads

off.41

The requirements of the military for practical
application and a rigid security system were opposed to

the free search for truth and the unrestricted communica-

tions system of science. As pointed out in Chapter I,
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opposing goals can be the objectives of the same organiza-
tion. However, such a situation would lay the basis for
a dilemma.

The question can logically be asked why the
scientists did not oppose such a military division within
NSF. There are two quite plausible answers to this
question. The first is that even at this early date, the
scientists were aware of the power of invoking the name
of national security to obtain funds. World War II had
demonstrated this to them. "During the war, the Govern-
ment expanded its research budget from $69,000,000 in

nd2 Much of this increase

1940 to $720,000,000 in 1944.
was due directly or indirectly to the military's need for
weapons whose production required men with a high degree
of scientific competence. The second answer is to be
found in the increased sophistication with which the
military treated the scientists. If the military would
allow the scientist enough autonomy to do his work, a
working relationship could exist. OSRD under wartime
conditions had built a fruitful relationship between the
military and the scientists and no doubt the scientists
believed that it would be even easier to work with the

military in peacetime. Daniel Greenberg in his book

The Politics of Pure Science suggests that the Department

of Defense (DOD) and the scientific community have had
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little difficulty over the funding of research in the
name of national security.43

This basis for a dilemma, real or potential, did
not become a part of NSF, however. During the five years
it took to finally get an NSF bill through Congress which
was acceptable to all parties, the military had grown
tired of waiting and had developed their own methods for
funding research. By the time NSF was finally created,
the military was satisfied with their own procedures and
the proposal for a Division of Military Affairs was
allowed to die. The armed services were uninterested
and no longer registered a demand that NSF be concerned
with national security. A vestige did remain in the final
bill which authorized and directed the Foundation

...at the request of the Secretary of

Defense, to initiate and support speci-

fic scientific research activities in

connection with matters relating to the

national defense by making contracts or

other arrangements (including grants,

loans, and other forms of assistance)

for the conduct of such scientific

research.

This provision has remained unused.

Some demands do not become the bases for dilemmas
because they are declared lying outside the proper con-
cerns of the agency being created. This occurred in the
discussion over patent rights. The situation arose from

a demand by Senator Kilgore and backed by the President

through his Budget Director. The demand was for the
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assignment of all patents which resulted from the spend-
ing of Federal research funds to the public domain. The

demand in the original Kilgore Bill required that "...any

invention, discovery, patent, patent right, or finding
produced in the course of federally financed or develop-
ment activities shall be the property of the United States

nd5 Not only

and shall be freely dedicated to the public.
was the Director to monitor patents that resulted from

NSF research, but he was to watch all other Federal
research and development for such results. In addition,
the Director had the delicate job of determining how much
of the patent belonged to the government and how much
should be assigned to the researcher or the institution he
represented.

If the Kilgore demand had been met, then the
problems which rested with the Patent Office, the Con-
gress, and other agencies would be transferred to the
newly operated NSF. Vennevar Bush and others who support-
ed the creation of a science foundation sought to have the
House and Senate committees avoid these problems by not
defining the public interest in terms of patent rights.46

This viewpoint was followed and the final NSF
legislation allows the Director to make contracts at his
discretion which are satisfactory to the public interest,

protect the rights of the researcher, and are in accord-

ance with current patent regulations. The public interest
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is not defined as placing patents which result from
federally financed research in the public domain. In the
final bill the public interest with respect to patents is
not defined at all.47 Any problems between federally
financed researchers and the public interest are left to
be settled with the Congress and the U. S. Patent Office.

The last two cases described involved demands
which did not create the bases for dilemmas, but which
illustrate an important point about dilemma formation.
This is the fact that counter demands do not need to be
made in order to create dilemmas. Counter demands, at
least, do not need to be made formally. They may exist in
the characteristics of the situation.

In the case of the military being representec in
NSF, no counter demand was made by the scientists. The
Bush report proposed a Division of Military Affairs and
of the 200 witnesses before the Kilgore subcommittee, none
testified against the formation of such a division. How-
ever, the tension between a profession whose goal is truth
and one whose goal is preserving national security existed
even though there was no debate.

The tension which arose over the Kilgore patent
proposal existed from the minute the proposal was made.
Public rights and private patent rights were at odds as
soon as NSF was suggested to be the agency which would

arbitrate between these interests. The basis for the
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dilemma only disappeared when the public interest was not
defined in terms of patent rights.

The basis for the dilemma which is central to NSF
was one which also did not provoke formal counter demands.
The demand was made by the scientists and although there
were arguments over the extent to which their demand
should be met, no one in the traditional parliamentary
sense rose to denounce it.

The scientists demanded that if there was to be a
federal science foundation, then it should provide for the
freedom of the scientists. It must include the freedom
to choose one's own work according to one's interests and
the judgements as to the merit of the work should reside
with the scientist's peers. The desire for the freedom
of science was made by all the scientists who appeared
before the Kilgore and Priest subcommittees. The most
detailed explanation and justification for such unusual
freedom in using public funds was offered by Dr. Karl T.
Compton, President of Massachusetts Institute of Technol-
ogy, to the Kilgore subcommittee.

The most important prerequisites for suc-

cess in fundamental research involve such

things as the following: choice of a field

of research which appears rich in possi-

bilities; selection of some specific pro-

ject in that field which will open up a

path into its unknown frontiers; availabil-

ity of suitable laboratory facilities and

equipment needed for the work; above all,

research personnel of imagination, origi-
nality, analytical ability, and sound
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training and skill. Of the utmost impor-
tance in opening up a great new field of
science, like nuclear physics, or elec-
tronics, or the understanding oi physiolog-
ical processes, is the greatest possible
opportunity for exchange of ideas and in-
formation and mutual stimulation among all
the workers in that field. This is the
principal reason why discovery of funda-
mental facts of nature has never prospered
under conditions which limit the free ex-
change of ideas--conditions such as patent
commissions, trade secrets, and military
security.

No one disputed the desirability of preserving
the right of the scientists for free thought. Neverthe-
less, the demand for such freedom at public expense laid
the basis for a dilemma. Vannevar Bush described the
problem while at the same time denying its existence.

Under the heading of Five Fundamentals (for a science

foundation), Bush wrote

(5) While assuring complete independence
and freedom for the nature, scope, and
methodology of research carried on in the
institutions receiving public funds, and
while retaining discretion in the alloca-
tion of funds among such institutions, the
Foundation proposed herein must be respon-
sible to the President and Congress. Only
through such responsibility can we maintain
the proper relationship between science and
other aspects of 2 democratic system.
(Emphasis added) .42

The basis for this dilemma has been described in
several ways. Perhaps the most eloquent is by Don Price

in The Scientific Estate. Science, Price notes, is con-

cerned with the pursuit of truth. 1In order to pursue this

concern, science must be free. Democratic politics, like
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all politics, is interested in purposes, but the agencies
which pursue these purposes must be held accountable.50
In this country, the agency head is held responsible to
the politicians. This places the leader and managers of
NSF in a dilemma. If one is an administrator of NSF,

should he serve the desires of the scientific community

or those of the politicians representing the commonweal?

5. The Central Dilemmas of NSF.

If one accepts the evidence of the proposed goals
of NSF, the goals embodied in the enabling legislation,
the demands made during the enabling hearings, and the
description of the characteristics of NSF, then one may
usefully classify NSF as a commonweal/service organization.
If one accepts such a classification, there are three
groups which one must consider in analyzing NSF. They are
the public-at-large as represented by the politicians, the
clients-in-contact or the scientists, and the staff of
NSF. The latter named group serves as the focal point
for the demands of the two prime beneficiaries: the
politicians and the scientists. That the staff, owners
or managers of an organization, is the group which must
deal with the central dilemma of an organigzation is true
in all of the four types of organizations discussed by
Blau and Scott. In a commonweal organization, managers

must provide a mechanism for control by the public and at



54

the same time provide a means whereby the public objec-
tives can be effectively implemented. In a service
organization, the managers must pay attention to what the
clients-in-contact want versus what is in the clients'
best interests. If NSF is a commonweal/service organiza-
tion, it is faced with both of these dilemmas. Attempts
to deal with these dilemmas would rest in the hands of
the Director of NSF, his personal staff, and the Heads of
Divisions and their staffs. Figure I illustrates schema-
tically the dilemmas of NSF. Beneath Figure I is a
statement of the dilemma facing a commonweal organization
and a service organization. Together they compose the

central dilemmas of NSF.

The Politicians NSF Staff The Scientists

Figure 1}.

The Central Dilemmas of NSF

1. "...the crucial problem posed by com-
monweal organizations is the development
of democratic mechanisms whereby they can
be externally controlled by the public,"
versus "...the maintenance of official
bureaucratic mechanisms that effectively 51
implement the objectives of the community."
2. "Since one group in service organiza-
tions [the Staff] must decide what is in the
best interests of another [the clients-in-
contact], the basic problems here are to
assure that the former serve the interest
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of the latter but that they do not let

the latter determine how they are to be

served."”

Adapted to the NSF case, the staff would have to
maintain a mechanism which would be capable of receiving
commonweal demands, but still be efficient enough to turn
these demands into policy. As a service organization,

NSF must not only serve the interests of the scientists
but must also be concerned with the overall health of the
scientific community. According to Blau and Scott, these
dilemmas and attempts to resolve them would be pervasive
throughout NSF. This is to say that official NSF ideology
and formal structure would contain evidence of attempts to
deal with them by NSF's leaders or its creators. How
NSF's official ideology and formal structure take these
dilemmas into account in turn affects how the organiza-
tion performs (transforms demands into policies). The
following sections examine the official ideology and

formal structure of NSF in terms of its hypothesized

central dilemmas.

6. The Official Ideology of NSF.

As described earlier in the section on the pro-
posed goals of NSF, Vannevar Bush recognized the common-
weal dilemma but used ideology to collapse or at least

mute any concern over it. In The Endless Frontier, Bush

stated that although the purpose of NSF was the betterment

of the nation, this objective could best be achieved by
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aiding science. To Bush, aid to science meant allowing
researchers to choose their own work, supplying them with
a continuous and stable source of funds, and having
scientific work judged by the investigator's peers.53 If
this were done, great commonweal benefits would result.54

The publicly and privately supported col-

leges, universities, and research institutes

are the centers of basic research. They are

the well-springs of knowledge and under-

standing. As long as they are vigorous and

healthy and their scientists are free to

pursue the truth wherever it may lead,

there will be a flow of new scientific

knowledge to those who can apply it to

practical problems_in Government, in indus-

try, or elsewhere.

The committee assigned by Bush to write the
"Report of the Committee on Science and the Public Wel-
fare" and chaired by Dr. Isaiah Bowman, president of
Johns Hopkins, agreed with Bush's philosophy. The report
concluded "...that public health, higher standards of
living, conservation of national resources, new jobs and
investment opportunities--in short, the prosperity, well-
being and progress of the American Nation--all require the
continued flow of new scientific knowledge."56 The com-
mittee also warned that only by allowing science to be
"free" would these benefits of knowledge be had. They
also reemphasized the need for scientists to have con-
tinuous and stable sources of support.

This committee does not feel that it

is desirable to supply these funds by
a series of annual congressional
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appropriations for specific projects; the
difficulties these have raised within the
Government service testify to the evils
that would be introduced into the univer-
sity environment by this practice. The
preservation of academic freedom requires
that funds be allocated in a way that
would minimize the possibility of external
control and would encourage long-term
projects.

Of all the scientists who testified at the enabl-
ing hearings, none took exception to the relationship
between basic research and broader national goals or the
necessity for providing "freedom" for scientific research.
William A. Higgenbotham, an experimental physicist and
executive secretary for the newly formed Federation of
American Scientists expressed what he believed to be the
ideal relationship between science and government.

Science depends on individual initiative

even more than does private enterprise.

Centralized planning and direction would

stifle and smother it. Research is grass

roots in the extreme. New laboratories of

the Government is not what science legis-

lation should provide. Government has

laboratories, and good ones, but what is

needed is a wide net of university and

private laboratories, large and small,

working on what they wish but assisteg8

and encouraged by the Federal agency.

If this advice were followed, Higgenbothem repeated, all
areas of the national life would be benefited.>?

The dilemma which faces all commonweal organiza-
tions of developing a sensitive system to hear the

public's demands versus providing the means for efficient

action on these demands was not approached by Bush or
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the scientific witnesses. Seemingly, no dilemma would exist
if NSF would aid scientists and leave the judgements as

to the aid's effectiveness to the investigator's scienti-
fic peers. Commonweal benefits would result and the
public would realize the importance of these benefits.
Therefore, the problem of handling traditional political
demands would not exist.

The dilemma of the service organization was
handled by Bush, his committees, and the scientific com-
munity by the same logic. Science was done by individuals.
They should be free to choose their own work, provided
with the means to do the job, and judged by fellow profes-
sionals actively working in the field. The Bowman Com-
mittee concluded in the Bush report that "We believe that
it is possible to devise methods whereby great benefits
to research may be achieved by such aid [provided by NSF]
without sacrificing the freedom essential for scientific
advance or the academic independence of our traditional

"60 If science was at the "grass roots" as

institutions.
Higgenbothem inferred, then doing what was best for
science meant doing what was best for individual scien-
tists. Not surprisingly, the bias of the values expressed
by the scientists was in favor of themselves. The people

who would best judge what was "best for science were not

to be in the proposed foundation, but were presumed to
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reside within the client-in-contact group, the scientific
community.

Even those who opposed the Bush report's formal
structure for NSF did not publicly question the value of
the pursuit of science unencumbered by "political" inter-
ference. President Truman, although opposed to Bush's
recommended structure, paid deference to the objective of
a "free" scientific enterprise.

I appreciate the interest taken in this

subject by members of your Committee [Com-

mittee Supporting the Bush Report], and

feel sure that their basic objectives of

freedom of research, and non-partisan ad-

ministration of a program of aid to scien-

tific research and education, will be at-

tained under6iuch an organization as I have

recommended.

Fresh from their triumphs of World War II, the scientists
who testified before the Priest and Kilgore committees
spoke with a united voice on the values just enumerated,
and had the backing of Bush and his prestigious com-
mittees. Scientists are by vocation interested in truth
and much of this concern for truth could be drawn upon to
support their desires for a government agency dedicated
to helping those who pursued truth.

Although the scientists appeared to be united in
the values which they felt the new organization should
embrace, it was still necessary for the Director of NSF

to synthesize these values into some type of coherent

ideology. The logical place to look for such a synthesis



60

is in the NSF Annual Report. These reports provide an

opportunity over time for assessing statements of offi-
cial ideology. They are submitted both to the Congress
and the President and are official government documents
whose preparation by NSF is required by law.

The 1957 year end report contains an especially
complete statement of the NSF ideology by the then Direc-
tor, Dr. Alan Waterman. He was the first head of NSF and
served during its formative period from 1957 through 1963.
The 1957 report is the most complete and authoritative
statement of the NSF ideology during the Waterman tenure.

In this report, Waterman again stressed the link
between basic research and the achievement of a variety
of national goals. Accepting the assumption that basic
research should be aided, he went on to describe how he
thought NSF could best nurture basic research. It was
Waterman's conclusion that NSF could best further science
by adapting the agency to the ways of science.

A national policy in pure science must,

therefore, be an enlightened one--it

must find out what scientists consider

important to do and to see that they

have the means to do it. This means

wholehearted approval of providing sup-

port for competent basic research

wherever needed, and in particular for

the capital facilities which science

needs in such fields as nuclear research,

radio astronomy, and the gsientific ex-
ploration of outer space.
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The ways of science were to Waterman relatively
simple. In this sense, like Higgenbothem in testimony
before the Priest subcommittee thirteen years earlier,
Waterman believed science to be a "free enterprise"”
system. It is "democratic", Waterman continued, and
"...any adequately trained research scientist may and
does make his own contributions to science, which may be
large or small." In his view, to tamper with such a pro-
ductive and internally well run system would be unwise.
"No scientific society would think of doing such a thing
for its members. The scientists themselves know best what
can be done and how to go about it, 03

From an ideological standpoint, Waterman resolved
the two dilemmas facing a commonweal/service organization.
A mechanism within NSF to receive and act upon commonweal
demands was unneeded if the scientific community did good
research. Health, military security, and economic better-
ment would be attacked indirectly by aiding basic research.
Because the scientists were the only ones competent to
perform and judge basic research, commonweal demands on
this subject were not relevant. Even more strongly than
previous references, Waterman dealt with how NSF could
best function for the good of science. The dilemma of
the service organization did not exist because "...the

scientists themselves know best what can be done and how

to go about it."64 NSF was to serve its clients' inter-

ests by doing what its clients wanted to do.
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There was no apparent disagreement on ideolog-
ical matters between Waterman and his successor, Dr.
Leland Haworth. In 1965, before the Daddario committee,
Dr. Haworth gave a more sophisticated statement of how
basic research was linked to the public good.

All three areas of activity are important.

Applied research builds on the results of

basic research. Development builds on

both. The more complete our underlying

knowledge, the easier the task of applied

research and of development. In the broad

sense, research is in this era the founda-

tion upon which rests all technological

development; such development is harvested

from knowledge resulting from a great many

experiments and the understanding derived

from them. It would be a misconception of

these activities if one sought to divide a

1-to~-1 causal relationship between a

specific development and a specific piece

of basic research.

In his argument, Haworth carried the previous concept of
the difficulty of the evaluation of basic research by the
untrained one step further. He advised it would be next
to impossible to explain in specific cases how individual
research projects aid the commonweal. He had reaffirmed,
of course, in the above gquote the belief that collectively
basic, applied, and developmental research does aid the
national welfare.

The best way to encourage basic research, which
Haworth held to be along with science education the pri-
mary mission of NSF, was to rely heavily on qualified

researchers. "In all the research programs, emphasis was

placed on giving assistance to individual scientists of
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high creative ability. The technique of review of
research proposals by panels of the proposing scientists'

n66 Haworth did not deviate from

peers was established.
Waterman's earlier ideological outline of what NSF should
be doing and how it should be done.

The evidence presented in this section indicates
that the ideology of NSF takes into account the two cen-
tral dilemmas predicted in the Blau and Scott model.
NSF's ideology also resolves both dilemmas in favor of
the clients-in-contact, the scientists. Good science
contributes to commonweal objectives and the way to pro-

mote science is to fund quality research as judged by the

professional peers of the investigator doing the research.

7. Formal Organization.

In section3 of the first chapter, social organiza-
tion was said to have two characteristics: value orienta-
tions and structure. These terms were discussed and their
empirical manifestations were stated to be respectively,
official ideology and formal organization. The first term
was defined to be the values of the organization as pub-
licly stated in official documents or by the organiza-
tion's personnel before Congressional committees. The
latter term refers to the explicit chain-of-
responsibility. It asks the question, who is in charge

or who is held responsible for the organization's
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performance (transforming demands iuto outputs)?

The official ideology of NSF was discussed in the
preceding section and its formal organization is con-
sidered here.

The argument was made in the last section that the
official ideology of NSF did not provoke much controversy
at the enabling hearings. The disagreement which did
take place was over the formal organization of NSF, As
was the case with the official ideology, the Bush report
provided the basis for the discussion of how NSF ought to
be organized.

In The Endless Frontier, Bush described a very

simple organizational scheme for NSF (See Figure 2). It
was in accordance with Bush's ideological view that
"freedom of inquiry must be preserved."67 The organiza-
tional structure was to serve science by providing funds
and allowing for the maximum amount of freedom within the
scientific community.68 If this were done, Bush believed,
NSF would more than justify its existence by any conceiv-
able set of commonweal criteria.69

In the Bush proposal, responsibility for the
operation of NSF was to reside with a board selected by
the President for their scientific and educational compe-
tence. They were to serve without pay, although the Board

later called the National Science Board (NSB) was to

appoint a full time Director of NSF., He was to be
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"subject to the direction and supervision of the Founda-
tion members (acting as a board), [and] the director
should discharge all the fiscal, legal, and administra-
tive functions of the Foundation."71
The NSB was also to appoint a Chairman and four
other members for each one of the five operating divi-
sions of the Foundation. All of these officials were to
be part-time and were to be appointed after considering
"...recommendations from the National Academy of

"72 e f£ifth division, the Division of National

Sciences.
Defense was to "...include, in addition to, say, five
civilian members, one representative of the Secretary of
War, and one representative of the Secretary of the Navy,
who should serve without additional compensation for this
duty."73

The Board with advice from the appropriate Divi-
sion Committees were to have the power to appoint advisory
committees, "...enter contracts with or make grants to
educational and nonprofit research institutions for the

74 establish scholarships

support of scientific research”,
and fellowships, aid in the dissemination of scientific
and technical information, promote international coopera-
tion, and promote "methods of improving the transition

between research and its practical application in

industry."
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The relationship between the scientific community
and NSF was relatively explicit in comparison with Bush's
ideas of what the relationship should be with the Execu-
tive and Legislative branches of the Federal government.
This relationship is not covered in any detail except to
state that the NSB should be appointed by the President.
Bush's only other comment on the relationship between NSF
and the rest of the government is contained in a list of
conclusions he terms, "Five Fundamentals." In his fifth
and final "principle", Bush states that

(5) While assuring complete independence

and freedom for the nature, scope, and method-
ology of research carried on in the institu-
tions receiving public funds, and while re-
taining discretion in the allocation of funds
among such institutions, the Foundation pro-
posed herein must be responsible to the
President and the Congress. Only through
such responsibility can we maintain the
proper relationship between science and other
aspects of a democratic system. The usual
controls of audits, reports, budgeting, and
the like, should, of course, apply to the
administrative and fiscal operations of the
Foundation, subject, however, to such adjust~
ments in procedure as are necessary to meet
the special requirements of research.

Basic research is a long-term process--it
ceases to be basic if immediate results are
expected on short-term support. Methods
should be found which will permit the agency
to make commitments of funds from current
appropriations for programs of five years'
duration or longer. Continuity and stability
of the program and its support may be expect-
ed (a) from the growing realization by the
Congress of the benefits to the public from
scientific research, and (b) from the convic-
tion which will grow among those who conduct
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research under the auspices of the agency

that good quality work7gill be followed

by continuing support.

In reading the above statement, it is difficult
to see what power Congress or the President would have
over NSF, except to appropriate funds and then oversee
and audit what NSF had done with them. The "Fifth
Principle" is really a restatement of his ideology plus
an explanation of the interrelatedness between this
ideology and Bush's proposed structure. Science was to
be as free as possible and aid to science if given freely
would result in commonweal benefits. In this organiza-
tional plan, freedom was to be assured by making the Board
and the Division heads part-time members of the Founda-
tion, but full time representatives of the clients-~in-
contact, the scientists. The Director of NSF, although
full time, was to be appointed by the NSB and responsible
to it for the performance of NSF. Formal organization
and official ideology appear to be congruent in the Bush
scheme.

The Bush plan of organization was introduced in
the Senate by Senator Magnuson and in the House by Repre-
sentative Mills. The bills were identical and hearings
on them began in the Seventy-ninth Congress.77 While not
opposing the basic purpose or ideologies expressed in

these bills, the President through his Director of the
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Bureau of the Budget and his Secretary of Commerce

opposed certain organizational features in these bills.’8

Particularly odious to the President was the provision

in the Mills/Magnuson (Bush) bills for choosing the
Director of NSF and to whom he was to be responsible. The
President wanted the power to appoint him and also wanted
the Director to be directly responsible to the President
and the Congress for NSF's performance. The Director of
the BOB testified before the Priest subcommittee that

One means of keeping an agency responsible
is by control of its funds, and I am glad
that both bills provide that the foundation
shall receive its funds by the regular
budgeting and appropriation process. [As
already noted in Section 3, this process
was modified to suit the special needs of
NSF. ]

But there is another way in which a Govern-
ment agency is held responsible--by the
President's power of appointment and re-
moval. S. 1285 [the Magnuson Bill] pro-
vides that the foundation be headed by a
board composed of members none of whom is
required to be a full time employee of

the Federal Government. I know of no
Federal agency charged with the adminis-
tration of an extensive program of contracted
relations with private insti;gtions that has
been headed by such a board.

The Director of BOB concluded that "To make it possible
for scientific advisors to make their contributions
unhampered by administrative pressures, as well as to
provide the most efficient and responsible type of struc-
ture, I believe that the foundation should be headed by a

single administrator."80 President Truman simply wanted
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a Director of NSF that the President could appoint and
hold responsible for the performance of NSF, The NSB
plus any others holding part-time positions should func-
tion in an advisory capacity only.81

The President's insistence on these points, split
the scientists supporting the establishment of NSF. One
group, the Inter-Society Committee was sponsored by the
AAAS and was willing to barter with the Administration.82
The other group, called the Committee Supporting ithe Bush
Report, was in favor of a Director appointed by the NSB
and directly responsible to it. The researcher found no
evidence that these two groups were split over the
desirability of establishing a foundation. The split was
over the tactics of how best to meet the President'’s
demands. The two groups compromised and backed a bill
which retained most of the features of the Bush proposal
except that the Director would be appointed and could be
removed by the President. The bill called the Kilgore-
Magnuson Bill (S 1850) passed the Senate 48 to 18, but
died in the House during the last session of the Seventy-
ninth Congress.83

The spirit of compromise between the Bush group
and the scientists supporting proposals more favorable to
the President's stand broke down with the advent of the

80th Congress. The Mills (Bush) Bill was reintroduced in

the 80th Congress, and after passing both Houses, was
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pocket vetoed by the President. In his veto, the Presi-
dent repeated his opposition to the Bush scheme for a
Director chosen and responsible to the NSB.84 The
President expressed his disappointment at not being able
to approve the bill, but felt that "he would be deprived

of effective means for discharging his constitutional

u85

responsibility. He commented in his Memorandum of

Disapproval of S. 526 that

Full governmental authority and responsi-
bility would be placed in 24 part-time
officers whom the President could not
effectively hold responsible for proper
administration. Neither could the Direc-
tor be held responsible by the President,
for he would be the appointee of the
Foundation and would be insulated from
the President by two layers of part-time
boards. In the case of the divisions and
special commissions, the lack of account-
ability would be even more aggravated.

The members of the Foundation would also
be authorized to appoint a full time admin-
istrative head of an important agency in
the executive branch of the Government, as
well as more than 70 additional part-time
officials in whom important governmental
powers would be vested. This represents

a substantial denial of the President's
appointing power, as well as impairment of
his ability to see that the laws are faith-
fully executed.86

The Inter-Society Committee was favorable to the
President's views, and Howard A. Meyerhoff of the AAAS
condemned the Bush Committee's support of the Mills Bill.
Meyerhoff wrote that the Senate "...by passing S. 1850

in 1946 and S. 526 in 1947, demonstrated that it is trying



72

to give scientists what they want. What it needs now is
the advice of representatives of science rather than

advocates of a partisan point of view."87

Some support-
ers of the Bush proposal as embodied in the vetoed bill

used the Chemical and Engineering News to express their

position. This journal editoralized that "He [President
Truman] has chosen to disregard the recommendations of
the top science leaders of the country and in fact the
opinions of the majoEity of the rank and file of the
scientific professions. Thus, the extensive efforts and
voluminous congressional hearings over the past few years
have come to nought, at least for several months. "88

After the President's veto was made, hearings were
reconvened in the 8lst Congress and S. 247 was finally
passed by the Congress and approved by the President. It
became law on May 10, 1950.89 Like S. 1850 before it, the
act represented a compromise between the Administration
and those backing the Bush proposals.

As previously pointed out in this chapter, the
enabling legislation for NSF specifies that the NSB is
appointed by the President, but that he is requested
"...to give due consideration to any recommendations for
nomination which may be submitted to him by the National
Academy of Sciences, the Association of Land Grant Col-

leges and Universities, the National Association of State

Universities, the Association of American Colleges, or by
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other scientific or educational organizations."90 They
are appointed for six-year terms and these appointments
are staggered every two years. This is to say that eight
members of the NSB are appointed every two years. No
legal means providing for their removal is in the Act.
The Director is appointed by the President for a six-
year term and is not to be appointed until the Board has
had an opportunity to make recommendations for the
Directorship.91

As was proposed in the Bush report, division com-
mittees are to be selected by the NSB and are to select
their own division chairmen. New divisions can be added
as the Board deems necessary. The NSB was also given
authority to appoint any additional advisory committees
from among its own membership or outside of it.92

In the original legislation, the Director is an
ex~officio, non-voting member of the Board. He is
responsible for operating the Foundation "...in accordance
with the policies established by the Board", and in
accordance with the provisions of the Act. According to
S. 247 as passed, the Director 1is not to take any final
actions unless they are specifically delegated to him by
the NSB.93

There have been several significant changes in the
organization of NSF since the original legislation was

94

passed in 1950. The Director 1s now a voting member of
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the NSB and chairs that body's executive committee. The
Director may now appoint advisory committees and panels,
and is required only to consult with the Board in making
these appointments. In addition, the Director makes all
appointments of NSF's permanent staff and is again
required to merely consult with the Board on these appoint
ments. Deputy Directors and four Assistant Directors have
been added to the NSF internal organization. These are
Presidential appointees, but the President is asked to
afford an opportunity for the Director and NSB to make
recommendations for these posts.

Division Committees and their Chairmen have been
abolished and replaced with advisory committees appointed
as the Director and the NEB see fit.95

Most of these changes have strengthened the posi-
tion of the Director vis-a-vis the NSB. The NSB still
retains coequal power in broad policy making matters of
NSF, but serves mainly as a consultant in matters of
appointment, awarding of grants, and the day to day oper-
ation of the Foundation. The Director has lost some
power in only one respect. He may now be removed by the
President; NSB members, however, are still insulated from
legal termination of their respective eight-year terms.

The most important and perhaps most subtle organ-
izational feature of NSF is the way it is internally

divided into its operating parts. This type of internal
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structure has the support of the Senate and House sub-
committees which handle NSF authorization matters and has
important policy ramifications.

The committee believes that organization
along functional lines--much as NSF oper-
ates today in actual practice--represents
a sound procedure. Such categories as
basic research, education, scientific and
technical manpower development, institu-
tional development, science information,
and the like, would seem desirable to the
NSF organization. Structuring along these
lines has the advantage of requiring iden-
tification of program and budget elements
that would permit clearer definition of
their scope and relative balance. Further,
it facilitates congressional and Presi-
dential review.

The committee notes that the Director, in
organizing the Foundation's internal struc-
ture, is obliged to consult with the Board.
However, his is the controlling voice since
the management of NSF operations is his
responsibility.
All of these categories are service to science designa-
tions. Basic research, which receives the major portion
of NSF funds (52% in 1969), is the most obvious example.97
However, even science education programs in the grade
schools provide aid to American institutional science.
Not only does such education make the general public
aware of how science fits into our society, but it plays
a role in seeking out and developing future scientists.
NSF is organized not only to serve science, but

also to hear the scientist's demands and respond to them.

Formerly the NSB, and now the Director in conjunction with
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the NSB, can appoint committees from the scientific com-
munity to advise each one of the full time staffs.

An example illustrates how NSF's organizational
structure complements the way science itself is organized.
Internally and at the permanent staff level there is an
Assistant Director for Research. He and the three other
Assistant Directors are located hierarchically and direct-
ly below the Director and Deputy Director of NSF. Next
in line to the Assistant Director of Research are the
various NSF Divisions of Research. In the life sciences,
for example, there is a Division of Biological and Medical
Sciences and this division is further divided into sec-
tions, i.e. the Cellular Biology Section, the Molecular
Biology Section, etc. Parallel to the permanent staff
are the advisory committees and panels which advise the
Divisions and Sections. In the case of biology, there is
an Advisory Committee for Biological and Medical Sciences,
and advisory panels for the various sections of the divi-
sions. NSF is a dual organization from the Director/
Board level to the section/panel level. In addition, the
Director and the Board occasionally appoint ad hoc com-
mittees to consider particular problems confronting the
scientific community as a whole or, more typically, par-
ticular disciplines. Currently there is a Special Com-
mission on the Social Sciences which is supposed to report

to the NSB and to the Director on the problems and
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28 NSF has numerous ways,

opportunities of that field.
formal and informal, whereby science as a collective or

as separate disciplines may pass information on to the
NSF permanent staff.

NSF has the capacity, like science itself, to
grow organizationally as pressure for new disciplines and
sub-disciplines are generated within the academic commun-
ity. This "spin off" of new fields is considered by
scientists and historians of science to be one of the
necessary conditions for a vigorous scientific commun-
ity.99 NSF has the ability to complement and parallel
this growth from a formal organization standpoint.

Bush did not get everything he wanted. The Direc-
tor is a Presidential appointee and may be removed by the
President. Bush had wanted the Director to be chosen by
the NSB and responsible to it for the operation of the
NSF. However, even on this point, President Truman had
yielded somewhat to Bush and his supporters both inside
and outside the Congress. The President is still obli-
gated to consult with the Board in making his selection
and the scientific community apparently has an unwritten
approval power over appointees to the Directorship of NSF.
The recent offer, withdrawal of offer, and then re-offer
to Franklin Long, vice-president of Cornell University,
by President Nixon in 1969 indicates a rough estimate of

the power which schientific community may exert with
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respect to this post.lol All of the names considered by
President Nixon for the Directorship nomination were
secured and checked by the NsB.102

Long was tentatively chosen, had accepted
the job, and was about to be named public-
ly when he was blocked by White House ad-
visors who were apparently responding to
pressure from Congressional Republicans who
opposed Long's views on the ABM and other
issues (Science, 18 and 25 April and 2 May
[1969]). After the scientific community
protested that the nominee's views were
irrelevant to the "non-political" NSF job,
Nixon had his special assistants, Henry
Kissinger and Du Bridge, again offer the
post to Long. Nixon also pledged to con-
sider only scientific and administrative
competence, not political views, in choos-
ing a new NSF head.103

Nor is the Director entirely responsible to the
President. To be sure, in a showdown of strength, he
could be removed by the Executive, but NSF is not run by
such confrontationrs. There is some evidence that Alan
Waterman departed under a slight amount of pressure due
o the Mohole fiasco but he was seventy-one years old at
the time and could have been expected to step down from
the post shortly anyway.lo4 It can be said more accur-
ately that the Presidant shares authority over the Direc-
tor of NSF with Congress, the NSB, and the scientists on
the various NSF committees and advisory panels, along with
the scientific professionals who carry on a constant

dialogue with nsF.105
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What Bush and his supporters did achieve was an
agency organized along lines which complement the way
science itself is organized. At every point in the NSF
hierarchy there are copportunities to hear demands from
the part-time advisors who are full time members of either
the scientific or scientific administration community.

One of Emmette S. Redford's conclusions in his

book Ideal and Practice in Public Administration is that

"Constitutionalization, or institutionalization of ideal,
is the supreme task of political science.106 Judging by
this criteria, Bush was a good political scientist. He
posited an ideology and then engineered a structure which
was quite compatible with the ideology. According to this
way of thinking, commonweal demands are best met by serv-
ing the needs of science. A mechanism for transmitting
commonweal demands exists, but an equally effective method
for translating these demands into effective policies

does not. Like most government agencies, NSF is overseen
by four Congressional Committees and the President. Any
of these bodies may transmit commonweal demands to NSF.
However, the Foundation is organized to respond to service
or clients~in-contact demands. Parallel with all the
levels of NSF's full time chain of command, there exists
bodies of scientists whose duty it is to transmit to NSF
the demands from the clients-in-contact. If as the offi-

cial ideology suggests, there is no difference between the



80

interests of science and the public welfare, the outputs
will indirectly service all commonweal demands.

The dilemma of the organization of the tradi-
tional service type does not seem to exist in the formal
structure of NSF or is at least ignored. A service
organization is supposed to be faced with the dilemma of
acting in the clients' interests versus doing what is best
for the clients. Because the clients, as part-time advi-
sors, are legally positioned to be in such close contact
to the decision making bodies within NSF, machinery not
only exists for hearing the clients demands, but for also
allowing them to tell NSF officials how these demands
should be answered. Because of the formal structure of
NSF, the Director would seem to be constrained from an
organizational standpoint of acting solely in science's
interests. And because the constraint is structurally
build into the organization, it would be present whenever
the Director chose to act against the scientist's inter-
ests in the concern for science or for that matter for
the commonweal concern. Such actions would be difficult
for an executive who is responsible to the President and
Congress. It would seem to be almost impossible to an
executive who must also listen to so many outside boards

and panels.
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At this point it is necessary to summarize the

findings of this chapter since they provide direction for

the remainder of the dissertation. These findings are as

follows:
l.

2.

NSF is a commonweal/service organization.

As such it possesses two dilemmas:

a.

"...the crucial problem posed by common-
weal organizations is the development of
democratic mechanisms whereby they can
be externally controlled by the public,"
versus "...the maintenance of official
bureaucratic mechanisms that effectively
implement the objectives of the commun-
ity. 107

"Since one group in service organizations
[the Staff] must decide what is in the
best interests of another [the clients-in-
contact], the basic problems here are to
assure that the former serve the interest
of the latter but that they do not let

the lattiESGetermine how they are to be
served."

The official ideology of NSF has attempted to
resolve both of the above dilemmas by posit-
ing that

Ae

b.

In the aggregate, commonweal demands will
be served best if NSF serves science first.

Doing what is best for science is to do
what the scientists themselves believe
is best.

The formal organization of NSF is designed to
be receptive and responsive to the demands
made by scientists. At the same time, it is
designed to receive, but be unresponsive to
or dampen political demands. In short, the
formal organization of NSF is in accordance
with its official ideology.
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The method of analysis used in this chapter was
to go from theory to the real world, and from the real
world back to theory. Blau and Scott's model was describ-
ed and then matched with NSF as it was manifested in the
goals of its creators, the dynamic process surrounding
NSF's founding, the client groups it is purported to
serve, NSF's characteristics, and lastly its official
ideology and formal organization. The Blau and Scott
theory proved to be remarkably well fitting, not only in
terms of typology, but in terms of predicting central
dilemmas which NSF gave evidence of possessing and having
to deal with in its official ideology and formal organi-
zation.

The veracity of the conclusions stated in this
chapter rests on the evidence presented earlier, but the
utility of these conclusions is decided by how well they
explain the behavior (performance) of NSF. Just how well

they do this is the subject of the succeeding chapters.
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CHAPTER IIT

1. Introduction

Chapter II concludes that NSF is a commonweal/
service organization and as such, must deal with two
central dilemmas. The first comes from NSF's being in
an environment whereby it can be presented with common-
weal demands versus the capacity of NSF to effectively
perform in accordance with these demands. The second
comes from the fulfilling of the demands of the clients-
in-contact, the scientists, versus the maintaining and
improving the overall health of the scientific community.
Evidence is presented that the central dilemmas of a
commonweal organization and of a service organization
exist within NSF.

NSF attempts to resolve its two central dilemmas
by positing an ideology based upon the following asser-
tion: by fulfilling the demands of the scientists, NSF
advances the commonweal interests in the aggregate and
the health of science is maintained and furthered. 1In
Chapter II, it is found that the formal organization of

NSF is consistent with the official ideology.
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The above findings are made a basis for further
argument, but it is not yet known whether NSF can give
affirmative responses to the scientists' demands when
these demands are in conflict with demands made by the
politicians (commonweal demands). It is also not known
whether NSF officials can give affirmative responses to
the scientists' demands when their demands are in con-
flict with what NSF officials believe should be done for
the good of science.

Before addressing the above questions, the charac-
teristics of NSF's normal decision making process are
examined. This topic is broken down into three gquestions.
They are: What does NSF do? How does NSF do what it
does? and finally, How does NSF decide to do what it
does? The purpose in answering these three questions is
to ascertain whether NSF normally performs in accordance
with its official ideology. The answers to these three
questions constitute the subject of Chapter III. The
discussion of the relationship between the performance of
NSF and the demands of the politicians, the scientists,
and those who speak for the good of science is the focus

of Chapter 1IV.

2. What NSF Does.

Stated most simply, what NSF does is give money

to individuals or institutions in order to support scien-
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tific research and to educate those who may later do re-
search.

The broad overall charge of this Act [the

National Science Foundation Act of 1950,

as amended] assigns to the Foundation the

responsibility to strengthen basic re-

search and education in the siiences

throughout the United States.
Aside from doing a limited amount of data gathering and
making some reports based on this data, NSF has no other
activities. By law, NSF is prohibited from actually
operating any research installations: "The foundation
shall not, itself, operate any laboratories or pilot

plants."2

In all cases, except those just noted, NSF
gives the money to a parent organization which then gives
it to its researcher or the individual who is in charge
of the project. This generalization is true even in the
case where the researcher is the initiator of the pro-
ject and the primary user of the money, For example, in
NSF's largest program, the Scientific Research Project
Program, the grant is given indirectly to the researcher
through his college or university.

Support [in the Project Program] is pro-

vided primarily through grants to colleges

and universities for individual projects

initiated by scientists who would carry

out investigation.
The same procedure is followed in the rest of NSF's per-

formance programs. Money is given to an organization for

the work of one individual or a group of individuals.
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The general rule is that NSF is twice removed from any
particular project which NSF sponsors.

Because NSF's primary activity is the distribu-
tion of funds and because NSF is in all cases far removed
from the planning and execution of the actual projects,
the NSF fiscal year financial reports furnish an excel-
lent set of categories listing what NSF does. These
reports not only include the names of NSF's major activ-
ities, but they also indicate how much NSF spends on
them.

Because NSF seldom drops a program once it is
begun, the 1969 financial report furnishes a list of not
only the programs NSF is doing now, but also a list of
the programs NSF has done in the past. NSF's largest
program, for example, the Project Program, has been an
NSF program from 1952 on.

NSF lists thirty-one programs in its "Financial

4

Report for Fiscal Year 1969." Table I names these pro-

grams and the 1969 obligations to them.
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TABLE I

NSF PROGRAMS FOR FISCAI, YEAR 19697

1969 Obligations
Name of Program (millions of dollars)

1. Scientific Research Project

Support 176.0
2. Fellowships and Traineeships 39.8
3. Pre-College Institutes and

College Teacher Programs 33.9
4. National Research Centers 25.6
5. University Science Development 23.1
6. Computing Activities 17.0
7. Program Development and Manage-

ment (Non performance program) 16.5
8. National Research Programs 13.5
9. Science Information Activities

(Non performance program) 10.7
10. College Science Improvement 8.8
1ll. Departmental Science Development 8.6

12. Undergraduate Instructional
Programs 8.2

13, Course Content Improvement

(Pre-College) 7.7
14, National Sea Grant Program 6.0
15, Graduate Science Facilities 6.0

16. Science Curriculum Improvement
(Undergraduate) 5.0

17. Cooperative College-~School Program 4.8

18 Physical Sciences Facilities 4.6
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TABLE I (cont.)

1969 Obligations
Name of Program (millions of dollars)

19, Planning and Policy Studies
(Non performance program) 2.4

20. Science Education for Students 1.9
21. International Scientific

Activities (Non performance

program) 1.8

22. Biological Research Facilities 1.6

23. Advanced Training Projects
(Graduate) 1.3

24, Special Projects
(Graduate) 1.2

25. Environmental Sciences Research
Facilities 1.0

26. Special Projects

(Undergraduate) .7
27. Pre Service Teacher Education

(Undergraduate) .7
28. Special Projects

(Pre-college) .311
29. Public Understanding of Science

(Non performance program) .186
30. Institutional Grants for Science 0

31. Research Participation for

Teachers (Pre-college) 0

Five of the above 31 programs are not covered
under the topic of "What NSF does" or under the category
of NSF's performance budget. Two of the five, the Plan-

ning and Policy Study and the Program Development and
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Management Programs are not considered performance pro-
grams, but management programs. As such they are covered
in this chapter under the heading, "How NSF Decides to
Do What It Does." Three of the five are not covered,
the International Cooperative Scientific Activities, the
Science Information Services, and the Public Understand-
ing of Science Programs because they are beyond the scope
of this dissertation and therefore are not included under
the topic "What NSF Does." These programs cover activ-
ities of sufficient complexity to warrant separate re-
search.6 None of this research is done in this disserta-
tion.

In 1969, the International Cooperative Scientific
Activities, the Science Information Services, the Plan-
ning and Policy Studies, the Program and Development, and
the Public Understanding of Science Programs are obligat-
ed 1.8, 10.7, 2.4, 16.5 and .2 million dollars respec-

7 If one subtracts these five program allocations

tively.
from the total number of program allocations, twenty-six
remain with a 1969 obligation of 401 million out of a
total obligation of 432 million dollars. For the purpos-
es of this dissertation, these twenty-six programs consti-
tute "what NSF does" or the performance budget of NSF.

Of the twenty-six programs characterized as per-

formance programs, nine account for 341 million or eighty-

five percent of the 401 million of the 1969 obligation for
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performance programs. Table II lists these top nine
programs and the monies obligated for them during the
past five years. Table III lists the same programs, but
the figures are in percentages rather than in millions
of dollars.

In 1969, two programs, Scientific Project Sup-
port and Fellowship and Traineeships, accounted for 54
percent of the performance budget. If the next two pro-
grams listed in Table III are included, the amount ac-
counted for in the performance budget increases to 62
percent. Table IV illustrates how these first nine pro-
grams cumulatively contribute to the 1969 performance
budget. The pattern demonstrated in Table IV is much the
same for the other years. This pattern is that a few
programs account for the majority of the funds in the
NSF performance budget. Stated another way, the Project
Program accounts for the greatest proportion of obligated
monies and each succeeding program (succession measured
in terms of financial magnitude) counts for less and less
of the total performance obligation. In the dissertation,
unless otherwise specified, the findings about per form-
ance programs are inferred from observations of these

nine large programs.
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TABLE II

YEARLY OBLIGATIONS TO NSF's LARGEST PROGRAMS

Name of Program

Money Obligated
(Millions of dollars)

Year
64 65 66 67 68 69

1. Scientific Re-
search Project
Program 112.4 119.5 157.8 167.9 170.6 176.0
2. Fellowships
and Traineeships
Program 30.1 40.2 44 .5 45.9 46.0 39.8
3. Pre-College In~
stitutes and Col-
lege Teacher Pro-
grams 43.2 43.2 40.5 37.9 38.3 33.4
4. National Re-
search Centers 19.2 19.5 23.0 24.5 31.5 28.6
5. University
Science Develop-
ment -~ 27.4 36.4 33.2 14.6 23.1
6. Computing
Activities 4.5 4.5 8.9 12.7 22.0 17.0
7. National Re-
search Programs 29.9 45.2 36.0 11.9 15.5 13.5
8. College Science
Improvement -- - - .5 2.0 2.2
9. Institutional
Grants for Science __3.4 2.9 3.3 3.2 3.0 0

Total 330 347 438 474 472 401



PERCENTAGES OF NSF PERFORMANCE APPROPRIATION SPENT
ON NSF's LARGEST PROGRAMS

Name of Program

TABLE III
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Money Obligated (Percentages
of Total Performance Budget)

1. Scientific Re-
search Project
Program

2. Fellowship and
Traineeship
Program

3. Pre-College In-

stitutes and College

Teacher Programs

4. National Re-
search Centers

5. University
Science Develop-
ment

6. Computing
Activities

7. National Re-
search Programs

8. College Sciernce
Improvement

9. Institutional
Grants for Science

Totals

Year
64 65 66 67 68 69
33.9 30.2 36.1 35.4 36.2 43.9
9.1 10.1 10.2 9.7 9.7 9.9
13.1 10.9 9.2 8.0 8.1 8.4
5.8 4.9 5.2 5.2 6.6 7.1
- 6.9 8.3 7.0 6.3 5.8
1.4 1.1 2.0 2.7 4.7 4.2
9.1 11.4 8.2 2.5 3.3 3.4
- - - .5 2.0 2.2
3.4 2.9 3.3 3.2 3.0 0
76 78 83 74 80 85
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TABLE IV

CUMULATIVE PERCENTAGES OF FISCAL YEAR 1969 APPROPRIA-
TION SPENT ON NSF's LARGEST PROGRAMS

% of 1969 Cumulative %
Name of Progiram Budget of 1969 Budget
1. Scientific Research
Project Program 43.9 43.9
2. Fellowship and
Traineeships 9.9 53.8
3. Pre-College Institutes
and College Teacher
Programs 8.5 62.3
4. National Research
Centers 7.1 69.4
5. University Science
Development 5.8 75.2
6. Computing Activities 4.2 79 .4
7. National Research
Programs 3.4 82.8
8. College Science
Improvement 2.2 84.9
9. Institutional Grants
for Science 0 84.9

3. How Does NSF Do What It Does: The Grant

and the Contract

NSF distributes its monies by means of two

11 For

accounting devices: the grant and the contract.
the purposes of the dissertation beoth are treated under a

single heading, the general grant system. The actual
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difference between the two is a technical one and not a
difference involving how they are awarded. For example,
in the Project Program the normal procedure is to use
grants to support research projects of merit.12 However,
if the work is being done by someone in a private

13 pro-

research laboratory, then a contract is issued.
posals for research projects whether they ultimately lead
to a grant or a contract are judged and processed in the
same manner. If they are for similar types of research,
the two are judged and processed in competition with one
another.
In practice, distinctions between grant
and contract instruments by various Federal
agencies for support of basic research has

been lost; both have been adjusted to meet
needs.l4

4, How NSF Does What It Does: The Grant Svstem

President Truman approved the NSF Act on May 10,
1950.15 The National Science Board (NSB) was appointed
on November 2, 1950, and the first Director of NSF, Alan
Waterman, was appointed on April 6, 1951.16 Despite
Waterman's late appointment, he was able to report that by
June 30, 1952, slightly more than a year after he became
Director of NSF, NSF had made 96 project grants and had
awarded 624 graduate fellowships.l7 Waterman was able to
move this quickly because he made use of a procedure with

which he was familiar, the grant system. Waterman had
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used the system before coming to NSF when he was deputy
chief and chief scientist of the Office of Naval Re-
search.18 He merely instituted a similar grant system
for NSF,

During its first full year of active operations,
1952, NSF was able to support research projects, finance
fellowships, and enlist other organizations to operate
programs.19 The NSF grant system retains these same capa-
bilities today.Z20

The earliest complete description of the grant

system is found in the 1952 NSF Annual Report. This
description is presented in the form of a chart and
appears in Figure I, below.

One of the more complete public descriptions of
the early grant system is given by NSF's first Director,
Dr. Alan Waterman. The account is contained in an ex-
change between Waterman and the Chairman of the House
Subcommittee on Independent Offices, Congressman Albert
Thomas of Texas. The testimony took place during that
subcommittee's review of NSF's 1956 budget.22 It is
summarized, in paraphrase, as follows:

1. Proposals for scientific research23 are re-
ceived by NSF with the endorsement of the scientist's

24 These proposals are then sent to

parent institution.
panels of outside reviewers who make judgements for NSF

as to the scientific worth of the proposals. The panels
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are composed of scientists working in the specific field
of the scientist who submitted the proposal.25

2. Proposals recommended by the outside reviewers
are submitted to the divisional committees. These com-
mittees are appointed by the NSB and their members are
not full time NSF employees. The duty of these commit-
tees is to review the proposals submitted for scientific
excellence. The membership of these committees is broader
with respect to scientific disciplines than the review
panels.26

3. After receiving the recommendations of the
divisional committees, the proposals are sent to the full
time staff of the Director of NSF. The staff reviews the
proposals "...from the standpoint of Government interest
and budget requirements, legal and administrative, fiscal
matters and so on, and these are then recommended, the

w27 Final approval

selected number to our Board [the NSB].
of the grant is made by the NSB on the recommendation of
the Director of NSF.

4, NSF maintains only a minimum of supervision
of the grant recipient's activities. His parent institu-
tion is required to send NSF an audit of funds once every
6 months and a report summarizing the scientist's activi-
ties after each year.28

The only changes from the grant system just

described and the present system is the abolition of the
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Divisional Committees and the necessity that the NSB
review every grant. The 1968 Amendment to the NSF En-
abling Act provides that the NSB must only review those

29 Prior to

grants and contracts in excess of $500,000.
this amendment, the NSB was required to approve every
grant and contract NSF made. Divisional Committees are
abolished by the 1968 Amendment. The Director may now
appoint advisory committees and review panels as he and
the NSB see fit.30

The present grant system as it operates under the
1968 Amendment is presented in a report by the NSF staff
to the House Subcommittee on Science, Research and Devel-
opment. The report is contained in the 1970 Authoriza-
tion Hearings. The procedures outlined in this report
with the exceptions already noted are the same as those
portrayed in Figure I and described by Waterman to Con-
gressman Thomas.

In the report for the 1970 Authorization Hear-
ings, the grant process is separated into five steps.
These steps are program announcement, proposal submission,
proposal evaluation, and grant recommendation, adminis-
trative review and grant award, and grant management.31
Program announcement is accomplished by sending bro-
chures directly to institutions of higher learning and

others who might be interested in the program. The bro-

chures contain the requirements for submitting a proposal
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and the rules and regulations of the Foundation pertain-

ing to the program.32

The proposal submission stage is left entirely in
the hands of the individual scientist. He may contact the
respective program directors for "informed discussions,"
but they must take place before his proposal is submit-
ted.33 na11 proposals must contain certain information.

Although the contents of proposals vary
to satisfy the specific requirements of var-
ious programs, in general all consist of a
summary, a work statement, and a budget.

The work statement must describe the nature
of the project, the proposed means of achiev-
ing the stated aims, and the personnel who
will be engaged in the project, including
information relating to the prior experience
and scientific accomplishments of the prin-
cipal investigator. The proposal must also
contain assurances that the proper facili-
ties and equipment will be available, an
estimate of the cost of the project broken
down into categories of expenditures, a
statement of other anticipated sources of
funds, and an estimation of the_ time period
for which support is requested.

These proposals are then evaluated by outside
review panels. 1In the entire grant process, these panels
make the most important decision: whether or not the
proposal under consideration is meritorious and deserving
of support or is non-meritorious and not worthy of NSF

35 Because of the importance of these panels in

support.
the grant process, some knowledge of their characteristics

is needed.
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In Chapter II, NSF is described as an organiza-
tion with a dual structure. On the one hand, there are
the Director of NSF, the Associate Directors, and the
various Division (Program) Directors. (See Figure 2)
These are all full time employees of NSF. On the other
hand, there are the National Science Board (NSB), the
Division (Program) Advisory Committees, the ad hoc com-
mittees, and the outside review panels. None of the
members of these groups are full time NSF employees, and
as such, are paid on a per diem basis only. They are
expected to represent the interests of the scientific and
science education community. The NSB is appointed by the
President of the United States with the advice of various
bodies in the scientific community. The other advisory
bodies are appointed by the Director of NSF with the con-
currence of the NSB and in consultation with the National
Academy of Sciences and/or specific professional socie-
ties.3® The NSB, the Division Advisory Committees, and
the special ad hoc committees are to advise NSF officials
on policy matters and play no direct part in the grant
process. The outside review panels differ from these
other outside advisory groups in this respect. The out-
side review panels are not to advise NSF on policy mat-
ters, but to meet to make specific decisions on the merit

of concrete proposals submitted to NSF.
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Ad hqc Directors
Committees
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Figure 4

Dual Structure of NSF
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Based upon the evidence given by the review

panels, the proposals are reviewed by the Division (Pro-

37

gram) Director, a full time employee of NSF. The pro-

posals which he recommends are then forwarded to the

38 1¢

appropriate Associate Director for concurrence. a

grant is recommended by the outside review panels and

these two officers, it is sent on to the Grants Office

for administrative review.32

The Grants Office examines all recommended
grant awards for conformance to Federal
regulatory requirements, to Foundation
grant pelicies, and for allowability of
proposed grant budget items. This office
seeks to resolve problems in consultation
with interested Foundation offices and
with grantee institutions. It then pre-
pares for the Office of the Director in-
dividual award instruments--the grants
letter with appropriate attachments.
When an award is made, the Grants Office
assures that it is accepted under condi—40
tions specified in the grant instrument.

It should be emphasized that during the entire
proposal evaluation process, the emphasis is to leave
the decision as to who actually gets a grant to the
scientific community, i.e., the outside review panels.
According to NSF official statements, NSF decisions con-
cerning who is to receive grants are based upon the excel-
lence of the perspective grantee's proposal and his repu-
tation in the field.?! Dr. Leland Haworth, Waterman's

successor as Director of NSF, commented on where he
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believed the responsibility for evaluation of research
project proposals should lie.

The Foundation is an instrument,
created by Congress, through which sci-
entists compete on the basis of quality
for the resources to conduct basic re-
search of their own choosing. The over-
riding consideration is the quality of
the research to be performed and this is
judged by the investigator's peers within
each field [the outside review panels].
In this competition the whole range of
scientific inquiry is eligible for sup-
port, without the restrictions and prior-
ities which must be imposed when the pur-
pose is to achieve a specialized practi-
cal objective.

The autonomy of not only the Research Project Pro-
gram outside review panels, but of all NSF outside advi-
sory panels is defended by NSF officials. The panels are
to be free from outside interference including that from
NSF officials. Outside review panel members are to Jjudge
proposals on their merits alone, and the exchange which
took place between Chairman Albert Thomas of the House
Appropriations Committee and Dr. Henry Riechen, Jr., the
Associate Director of NSF, is illustrative of this quali-
fication.

Dr. RiecKen. We contract with the National

Academy of Sciences to select scientists
and engineers to man the panels, who re-
view these applications and rank-order
the candidates on ability.

Mr. Thomas. They do exactly what you in-

struct them to do. What about putting

a limitation in here [the 1966 Appro-
priations Bill] that no more than ten
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percent of the number [of fellow-
ship recipients] you select should
come from any one State?

Dr. Riecen. I simply don't know how to
answer that, except to repeat what
the National Science Foundation Act

provides; namely awarding fellow-
ships on the basis of ability only.

43
Riechen's testimony is remarkably similar to Waterman's
on the autonomy of review panels given before the same
House Committee in 1955.
Mr. Thomas. These are agents of the Foun-
dation [members of outside review
panels]. Call them whatever you want
to, consultants, friends or paid em-
ployees, they are still your agents,
are they not?
Dr. Waterman. They are employed because
we want thiir independent scientific
judgement. 4
NSF seeks to lessen the burden of even making de-
cisions concerning which grants should be funded and which
should not because of budgetary limitations. When funds
are inadequate to cover all the meritorious grants in one
field of science in the Project Program, for example, the
outside review panel is asked to arrange meritorious
grants in order of excellence.?> Also, NSF officials
often trim each request by a certain percentage in a par-
ticular field so that a greater proportion of the meri-
torious projects may be funded.46

The last stage of the grant process is grants

management. This step is merely to insure that the money
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is being spent in accordance with government regulations

and to record the progress the researcher is making on

47

his project. This stage makes no attempt to evaluate

the scientific worth of the project. Evaluation as to
scientific value is left again to the scientific commun-
ity and is only indirectly reported to NSF. That is, if
a scientist has gained the reputation for being a poor

researcher or science education director, his peers do

not rank his proposals very high.48

No post facto review is undertaken because
the research is subject to critical review
by the investigators' peers when submitted
for publication in professional journals.
Such publication is never, however, made a
condition of support. Also, the Founda-
tion maintains no register of papers from
research it has sponscred.

Besides the Project Program which is described by
Waterman, the Fellowship Subprogram of the Fellowship and
Traineeships Program is another example of the general
grant system. In the Fellowship Subprogram, however,
only people are judged, not people and their proposals
as in the other NSF programs. Dr. Henry W. Riechen,
Associate Director of NSF, presents it to Chairman Thomas
of the Appropriations Committee in the following way.

Dr. Riechen. We announce that the competi-

tion for fellowships will be open on a
certain date. It is widely advertised
by direct mail to the institutions and
in magazines and journals. The appli-
cants file supporting material; that

is, statements of their academic record
and the grades they have had, and letters
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of evaluation from professors who know
their work.

We contract with the National Acad-~
emy of Sciences to select scientists
and engineers to man the panels, the
selection panels, who review these
applications and rank-order the can-
didates on ability.SO

What has just been described and illustrated is
the general grant system of NSF, the dominant character-
istic of which is the selection of meritorious recipients
by groups of persons outside NSF. Of the nine programs
which constitute eighty-five percent of the 1969 obliga~
tion, seven use award systems similar to the one present-
ed in the 1970 Authorization Hearings and described in

51

this Chapter. (See Footnote)

The two exceptions are the National Research Cen-
ters Program and the Institutional Grants for Science Pro-
gram. In the latter program, the selection of the gran-
tees is based upon a percentage formulae of federal funds
for research obligations by Federal agencies.

As in earlier years, the grants will be

calculated by applying a graduated arith-

metical formula to the total amount of an

institution's appropriate awards. The

formula will provide 100 percent of the

first $10,000 of an institution's base

figure, and lesser percentages thereafter;

it is expected that the largest institu-

tional grggt will be approximately

$150,000.

Although Institutional Grants for Science are not Jjudged
by outside review panels, it can be argued that the net

result is again to place the decision of who gets what
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within a program outside the NSF structure. Which uni-
versity obtains a grant under this program is not an

NSF decision, but of how much money the university has
been able to obtain through other grants. Although NSF

is responsible for the administration of the Institutional
Grants for Science Program, NSF has an outside advisory
committee to advise it on administration of the program.
NSF has little more to say about who gets these grants
than it does in the seven programs which use the general
grant system.

The National Research Centers Program does not
rely on outside review panels to Jjudge and rank proposals.
Proposals which come under this program are judged to be
meritorious by the very fact that they are submitted.

The National Center for Atmospheric Research of the
National Research Center Program, for example, was estab-
lished in 1960 upon the recommendation of the Committee on
Atmospheric Sciences of the National Academy of Sciences??
This recommendation which was later formulated into a
proposal included the provision that the Atmospheric

Center be owned, built, and supported by the government.54

It was to be operated by a consortium of universities.55
All National Research Centers (there are presently four)
have followed this pattern.56 They are proposed by NAS

or an eminent group of scientistsa both, and then built

by NSF, which also owns and supports them, and run by a
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consortium of universities. Merit and competition are
not factors within the National Research Centers evalua-
tion process because those people initiating the pro-
posals are recognized as meritorious by their colleagues
before the proposals are submitted.

The Fellowship and Traineeship Program, the Pre-
college Institutes and College Teacher Programs, the Uni-
versity Science Development Program, the Computing Activ-
ities Program, the Science Information Program, and the
National Research Programs all ‘udge their proposals by
a process similar to the one presented as the general
grant system. Within these seven programs, proposals are
judged in competition with one another by outside review
panels.

All nine of the major NSF programs leave the deci-
sion of who gets grants within each separate program to
those outside NSF. In the case of seven of the nine, out-
side review panels of advisors are used. In the National
Research Centers Program no outside reviewers are used,
but the evaluation of a proposal is left to those outside
NSF. The Institutional Grants for Science relies on a
formula to award its grants, but again the result is to
leave the evaluation to those outside NSF.

The answer to the question of how NSF does what
it does, or how NSF distributes its money is to let the

potential recipients determine from among themselves who
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is the most and who is the least worthy. In addition, it
is found that the judgement as to the worth of the com-
pleted project is left in the hands of the grant recip-
ients peers or, in the case of a scientific education
project, in the hands of the science education community.
This means that pre- and post evaluation of the projects

is done outside the National Science Foundation.

5. How Does NSF Decide to Do What It Does: The

Determination of Program Size

The previous section, which discusses how NSF
does what it does, also gives information on how NSF de-
cides to do what it does. It is found that NSF assigns
exclusive authority over project design, execution, and
final evaluation of the finished project's worth to the
clients-in-contact, the scientists. In addition, NSF
assigns extensive authority to the scientists over the
decision as to who gets grants under the various programs.
NSF deals with the above decisions by assigning extensive
authority over them to the scientists.

There are other important sets of decisions, how-
ever, with which NSF must deal in order to operate. They
include the determination of the size of various NSF
programs, the initiation of new programs, and the cancel-
lation of old ones. This section is concerned with how

NSF handles these sets of decisions. As already noted in
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a previous section, NSF does not normally drop a program.
For this reason, this last decision set is eliminated
from the discussion.

Because both pre~and post evaluation of NSF
sponsored projects rests in the hands of the scientists,
NSF could theoretically remain passive in the decision of
how large the various programs should be. All that NSF
would need to do is allocate its resources in accordance
with the requirements as already articulated and rated by
the scientific community. The system would be compatible
with the official ideology of NSF. The scientists would
regulate the size of the various NSF programs by submit-
ting meritorious proposals and the number of these pro-
posals would establish the size of the NSF programs.
According to statements of the past two Directors of NSF,
Alan Waterman and Leland Haworth, such a self-regulating
decision mechanism is the goal of NSF. In testimony cited
earlier, Haworth describes this system. In addition, he
describes the link between the system and the official
ideology of NSF.

The Foundation is an instrument, created

by Congress, through which scientists compete

on the basis of quality for the resources to

conduct basic research of their own choosing.

The overriding consideration is the guality

of the research to be performed and this is

judged by the investigator 's peers within

each field. In this competition the whole

range of scientific inquiry is eligible for
support, without restrictions and priorities
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which must be imposed when the purpose
is the achieve a specialized practical
objective.

Haworth's statement is made in Hearings before
the House Subcommittee on Independent Offices of the
House Appropriations Committee in 1966. In 1958 Haworth's
predecessor, Alan Waterman, expressed a similar desire to
the same Subcommittee. According to Waterman, the size
of NSF programs would be limited only by the supply of
talented men and the projects they propose.

Mr. Thomas [Chairman of the Subcommittee].

The only question I have now is: What
is the financial limit of this program
[Thomas is referring here to all NSF
programs] ?

Dr. Waterman. The number of competent

people available with good problems
to work on. It comes right down to
that, sir.

Mr. Thomas. Your financial expenditures is

limited only by the number of compe-
tent people you have?

Dr. Waterman. In the last analysis that is

the best criterion for supporting re-
search.

Although Haworth and Waterman seem to be speaking
mainly about research programs, the same criterion of
basing the size of NSF programs on the supply of deserv-
ing recipients can be found in the justifications of NSF
scientific education programs.59

In April 1952 the Foundation awarded 569
predoctoral and 55 postdoctoral fellowships

to individuals selected from 2,977 applicants.

In April of this year, 515 predoctoral and 42

postdoctoral awards were made to persons
selected from 3,298 applicants. In addition
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1,274 candidates were awarded honorable

mention; with sufficient funds a%% of these

would have received fellowships.

NSF officials realize that a decision system
which establishes program limits only on the needs of
the scientific community is practically and politically

impossible.6l Nevertheless, such a system should be the

goal which NSF should strive for.

In another exchange with Chairman Thomas of the
Appropriations Subcommittee on Independent Offices, Alan
Waterman explains how a program's fiscal limits are set.
In this exchange, Waterman also acknowledges that not all
meritorious proposals should be funded. However, this
remains the limit toward which NSF should work.

Dr. Waterman. Our present request for sup-
port of basic research is approximate-
ly $30 million, and that will take
care of 50 percent of the dollar value
of applications which we expect to
receive.

Mr. Thomas. You want to increase about one-
third more?

Dr. Waterman. Notthis year, sir.

Mr. Thomas. I mean that is your ultimate
goal?

Dr. Waterman. Yes, sir; our ultimate goal
would be to take about two-thirds of
the value of meritorious applications,
which I think would be a good level-
ing off point.

Mr. Thomas. Certainly the word you use,
"meritorious", is going to increase
by virtue of this program. So, your
ceiling will go up, will it not?
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Dr. Waterman. Yes, sir. There still will
be a limit in the number of competent
people, and that is what we have to
bank on.

In Chapter II, NSF is found to possess a formal
structure which can expand as the number of scientific
disciplines increase. By basing program budgetary limits
upon the number of meritorious proposals received, NSF
would also seem to have the ability to parallel the growth
of the scientific community in yet another way. As new
disciplines are added and the number of competent re-
searchers increase within these disciplines, NSF would
be able to expand its program budgets to underwrite these
new activities. The only remaining limits on NSF expan-
sion would be the willingness of Congress and the Bureau
of the Budget to go along with the above system and the
decisions by NSF on whether or not to start new programs.
Theoretically, there are no limits set by the official
ideology, the formal organization, or the decision cri-
terion for setting program size.

The preceding discussion offers further insight
into the relationship of NSF to its two central dilemmas.
In order to follow the official ideology and operational-
ly resolve its service dilemma, NSF hands most of its
decision making powers to the scientists. However, the
politicians make a complete transfer of the decision

process impossible. The politicians' presence insures
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that NSF will always be conscious that it can only do for
science what the politicians permit it to do. The politi-
cians can always ask that NSF consider commonweal demands
over the demands of the scientists.

Because NSF can never grant complete control of
its decisions to the scientists, it also has the poten-
tial to insert itself into the decisions as to what is
best for science. In addition, the politicians not only
force NSF to publicly state how answering the scien-
tists' demands helps the commonweal but also how NSF
activities help science.

Thus, NSF can never resolve its two central
dilemmas. They are inactive only as long as the politi-
cians albw NSF to answer only the demands of the scien-

tists.

6. How Does NSF Decide to Do What It Does: The

Initiation of New Programs

Although it is difficult to establish the precise
origin of any program, there is considerable evidence
indicating that NSF plays a passive role vis-a-vis the
scientific community in the initiation of new programs.
This evidence points to initiative on the part of the
scientific community over and above any initiative car-
ried on by the NSB. Evidence for the inference that the

scientific community exercises such innovative power can
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be found by examining all of the seven new programs and
one new sub-program among those nine large NSF programs
which are cited earlier as accounting for 85 percent of
the 1969 obligation for performance activities. One of
the nine programs, the Project Support Program and one
of the subprograms, the Fellowship Subprogram are not new
NSF activities. Both are provided for in the original
NSF legislation. Of the seven remaining programs and
one subprogram, there exists evidence that those outside
NSF played a major role in the initiation or preliminary
planning or both in all but two of these new activities.
The exceptions are the Institutional Grants for Science
Program and the Pre-College Institutes Program. There is
no evidence to indicate scientific educational groups
other than the NSB played any great role in the initia-
tion of these two programs.

There is evidence, however, to indicate that non-
NSF scientists and educators other than the NSB played a
key role in establishing the National Research Centers
Program, the National Research Programs, and the Computing
Activities Program; recommended the initiation of the
Traineeship Subprogram; and were heavily involved in the
planning of the University Science Development Program
and College Science Improvement Program.

The National Research Centers Program and the

National Research Programs are the result of formal

e,
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proposals submitted by eminent scientists outside of NSF.

National research programs usually
originate in the scientific community,
not in the Federal Government. Only
after a consensus is reached as to their
desirability is a request for support
submitted to the Government. Frequently
such requests are transmitted through
the National Academy of Sciences, which
not only acts for the scientific com-~
munity in its representations to the
Government but is for the most part also
the vehicle through which U. S. scien-
tists adhere formally to international
scientific organizations.

The 1964 NSF Annual Report assigns the origins of
National Research Centers Programs to a similar source,
i.e. the scientific and academic community.

As is the case for national research pro-
grams, the stimulus for the establishment
of a national center comes from the scien-
tific and academic community when its num-
bers are in agreement that a new major
facility is needed to expedite progress

or to remove deficiencies in some special-
ized field of science. The National
Academy of Science~-National Research
Council, the appropriate scientific soci-
efies, as well as key Government officials
have all, at times, participated in the
discussion with the Foundation which led
to the initial establishment of these
centers.

In the case of both the National Research Pro-
grams and the National Research Centers, the pattern was
to designate the activities programs after the first one
was established. This is to say that the National
Research Program was not announced as a new program and

the proposals invited. The process was the opposite. A
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proposal arrived which was endorsed by the National
Academy of Sciences, was then taken to the BOB and the
Congress by NSF, and then funded by NSF after the
authorization by Congress.

The first National Research Program was the In-
ternational Geophysical Year. The idea for U. S. Govern-
ment sponsorship grew out of a meeting of the Interna-
tional Council of Scientific Unions (ICSU). The United
States was represented at the meeting by scientists
chosen by the NAS,

The proposal for the present inter-
national geophysical research effort orig-
inated in the International Council of
Scientific Unions (ICSU), the central
organization representing the several
specialized international scientific
unions. Toward the end of 1952, ICSU
began planning for the IGY program.

ICSU established a special committee for
planning at an international level, and
associated scientific groups in various
nations were asked to call up national
committees for planning and undertaking
their national programs. The affiliated
body in the United States is the National
Academy of Sciences-National Research
Council, which established a national
committee for the preparation of the
United States program. In response to
the request of the United States National
Committee [the Committee was selected by
the NAS-NRC]. The National Science Foun-
dation has undertaken to coordinate var-
ious Federal interests.

A similar type of genesis for the first National
Research Center is described by Richard M. Emberson in a

Science article, "National Radio Astronomy Observatory."66
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The proposal originated within the radio astronomy com-
munity and not within NSF., After the National Radio
Observatory was established and proposals started coming
in for other "big science" projects (big science projects
are those such as the Radio Astronomy Laboratory which
require large installations and accompanying hosts of
technicians), a program was begun in NSF and given the
name of National Research Centers Program.

As pointed out in the last section, the process
of initiation and authorization of National Research
Centers is a variation from the standard grant system.

In this system, proposals are submitted under an exist-
ing program and judged by merit in competition with one
another. In the National Research Centers Program there
is only one proposal and it is meritorious simply because
it is recommended and formulated by the leaders of the
specialty to which the program applies. In these pro-
grams, initiation and judgement as to merit are all from
outside NSF and are not distinct steps as were those
described in the depiction of the standard grant system.

The initiation of the Computing Activities Pro-
gram did not start as the result of any one single large
appropriation such as the National Research Centers Pro-
gram or the National Research Programs. However, as with
these two programs, outside scientists played a key role

in its establishment. The Computing Activities Program
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became a separate program because it could no longer fit
comfortably in the Basic Research Project Program.
Research Scientists began using so many computers in
their work that NSF felt it advisable to set up a sepa-
rate program.67 Had NSF not devised a separate program,
the alternative might have been that computer activities
would have claimed a disproportionate share of the exist-
ing Research Project Program. In the 1958 House Appro-
priations Hearings, Alan Waterman explained how the Compu-
ting Activities Program was begun.

Dr. Waterman. Previous computers have
been associated with research pro-
jects. This item in the budget
applies to the provision of a com-
puter to a university to use for
any purpose. Previous grants have
been made in connection with a par-
ticular grant for a particular piece
of research for which a computer was
needed.

Mr. Thomas. What did you justify last
yvear [fiscal year 1957] for this
[Computing Activities Programs],
$400,0007?

Dr. Waterman. There was no special jus-
tification because they needed the
services of a computer for a parti-
cular research grant. We did have
an item for computing facilities in
the budget last year. [A line item
sum but no separate program designa-
tion or justification.]

Mr. Thomas. Don't you know we like to
keep up with you? We like you and
we expect you to use the money for
the purpose for which we give it to
you, and not divert it for something
else?
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Dr. Waterman. These are much more modest
in cost, sir.

Mr. Thomas. That has nothing to do with
it.

Dr. Waterman. We treat these just as we
provide an electronic microscope or a
low temperature piece of eguipment
for the sake of research.®

In the 1957 NSF Annual Report there is no mention

of computer facilities. This report appeared one month
before the testimony just cited and supports Waterman's
assertion that computer activities were "bootlegged"
under existing NSF programs. In the 1958 NSF Annual
Report, computer activities are listed as a subprogram
under the Facilities for Research in the Mathematical,
Physical, and Engineering Science Program. In 1960, Com-
puter Activities obligations had grown to 1.7 million

dollars and are listed in the 1960 NSF Annual Report's

Financial Report as a separate item for the first time.
The above listings indicate a gradual evolution of a
bootlegged item into a full grown program worthy of Con-
gressional and BOB interest. The initiative for the
development of the Computer Activities Program seems to
be again largely in the hands of those outside NSF. The
scientists needed more and more computer facilities and
NSF responded by first allowing the scientists to include
computer facilities in their research project proposals,

then established a subprogram under the Scientific
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Facilities Program, and finally created a separate pro-
gram for computer facilities.

NSF demonstrates more initiative in the creation
of the University Science Development Program and the
College Science Improvement Program. However, outside
scientists and educators still were heavily involved in
the initial planning of these two programs.

The University Science Development Program is

designed "...to assist in increasing the number of uni-
versities capable of conducting programs of education and
research in the sciences."®? The College Science Im-
provement Program is analogous to the University Science
Development Program, but takes care of those smaller
institutions which could not qualify under other pro-
grams.70

The University Sciences Improvement Program came
out of discussions between NSF officials and the adminis-
trators and faculty of "several institutions of different
kinds including 4-year undergraduate colleges and large
universities."’! Haworth commented on how NSF worked with
the colleges and universities in order to formulate plans
to aid the institutions rather than individual research-
ers.

We sent a group of people around to

several institutions of different kinds

including 4-year undergraduate colleges
and large universities. They discussed
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the problems and needs of their insti-

tutions with the administrators and the

faculties as examples to see what ki9§

of programs would be most effective.

The University Science Development Program began
in 1965 and the College Science Improvement Program began
two years later. Both accept proposals which are judged
according to their merit by outside review panels. In
these programs, NSF did broach the idea of aiding col~
leges and universities on an institutional wide basis,
but the prospective recipients were used in the initial
planning of the programs.

The last activity which bears evidence of outside
initiative is the Traineeship Subprogram of the Fellow-
ship and Traineeship Program. As noted earlier, the
Fellowship activity of the Program was created in the
initial organization. However, the Traineeship Subpro-
gram did not appear as an NSF activity until 1964.73 The
formal initiation of this subprogram rests with President
Kennedy through his Director of the Office of Science and
Technology, Dr. Jerome B. Wiesner. The testimony below
was given by Wiesner to the Senate Appropriations Subcom-
mittee for Independent Offices.

Dr. Wiesner. The large increase for edu-

cation which appears this year [in the
1964 fiscal year NSF budget request]
was included at the recommendation of
the President to the Science Founda-
tion after we made the study of the

availability of technical manpower,
and of our ability to do graduate
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training. We observed a lack of
graduate academic institutions in
certain parts of the country, where
it was thought they were desirable,
and the President requested the
Science Foundation to augment their
budget to make a greater effort in
education.74

The study of which Wiesner speaks is a President's

Science Advisory Committee (PSAC) report: Meeting Man-

power Needs In Science and Technology (The Gilliland

Report). One of the recommendations of the Gilliland
Report was that Graduate Traineeships should be increased
relative to fellowships.

Place the major emphasis in the ex-

pansion of graduate education on train-

ing grants relative to competitive fel-

lowships, but continue the latter at a

level that will serve to maintain the

standard of quality of all graduate

students.’>

NSF had no traineeship program to increase, but
the request to start such a program is included in the
1964 fiscal year budget request. Congress approved the
request and the Traineeship Subprogram has been a part of
the NSF activities ever since.

The Gilliland Report carries an endorsement by
the President that "immediate consideration be given to
this report in developing legislative and budget pro-
posals which I shall submit to the Congress in January

1963."7®  The formal initiative for the NSF Traineeship

Subprogram was clearly with the President, but the
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Gilliland Report was written by a committee chosen by
PSAC. Both the members of PSAC and the members chosen to
sit on the Gilliland Committee were not NSF administra-
tors. Only two out of seventeen members of PSAC and two
out of thirteen members of the Gilliland Committee were
full time government employees.77 The initiative for the
Traineeship Program was largely from outside government
and by NSF's own admission outside NSF.78

Of the seven programs and one subprogram inves-
tigated, evidence indicates that NSF played a relatively
passive role in the establishment of all but two of these
activities. The origins of the two exceptions, the Insti-
tutional Grants for Science Program and the Pre-College
Institutes Program, are unclear. There is no evidence to
indicate whether NSF of those outside NSF originated the
Institutional Grants for Science Program and the Pre-
College Institutes Program. What is clear is that NSF
played a passive role in the initiation of six activities

which constituted 77 percent of the 1969 NSF performance

budget.

7. How Does NSF Decide to Do What It Does: Conclusion

Other investigators support the finding that NSF
remains passive with respect to setting program budgetary
limits and the initiation of new programs. After hearing

forty witnesses and reviewing a study of NSF by the
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Library of Congress' Science Policy Research Division of
the Legislative Reference Service, the House Committee
on Science and Astronautics concluded the following:

Fundamentally it may be said that the
Foundation has functioned, and still
does, in a manner that is largely pas-
sive. It has not itself put a sustain-
ed effort into developing substance,
form, and direction of the programs it
supports. Once granted its annual budget,
NSF has to a large extent followed a
practice of waiting for talented out-
siders to suggest appropriate projects
on which to spend it.

In The Politics of Pure Science, Daniel Greenberg

concluded that "Thus, two decades after Bush and his col-
leagues had brought the penurious scientific community to
the war-time service of government, American science had

become affluent, highly productive, and the de facto

80 Although Green-

sovereign of its own vital affairs."
berg is characterizing the entire basic research commun-
ity, part of his evidence for the above assertion is
based upon two of his own case studies of NSF. The sub-
jects of these two case studies are the Mohole Project
and the Westheimer Report on Chemistry. The former
involves the initiation and funding of a new NSF program
and the latter involves the adjustment of an NSF intra-
program budget. According to Greenberg, NSF played a
passive role in both of these situations.

In the Mohole Project, scientists outside NSF

proposed that a deep hole be drilled "...into the ocean
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floor for the purpose of studying the composition of the
earth's interior."8l The project was sanctioned by a
study by a Committee of the National Research Council of
the National Academy of Sciences. NSF accepted the recom-
mendations of this committee and agreed to fund the pro-
ject. NSF continued to underwrite Project Mohole's costs
until Congress ordered the project terminated. Although
NSF did make the decision as to who would be the prime
contractor, NSF did not initiate the project nor did it
attempt to set any limits on Mohole's spiraling costs.
According to Greenberg, the initiative and the determina-
tion of the final costs of Project Mohole were clearly
outside of NSF.82

The Westheimer Report on Chemistry was a report
sponsored by the National Academy of Science's Committee
on Science and Public Policy. The report concluded that
chemistry was underfunded in comparison with the other
rhysical sciences. Greenberg notes that NSF responded to
this report by raising chemistry's share in the NSF
budget.83 "A direct consequence of this [the Westheimer
Report] was that NSF, whose financial decisions regarding
chemistry had inspired the report, agreed that it would
be desirable to make greater sums available for
chemistry."84

Greenberg presents no evidence to demonstrate that

NSF is any more than an agency which reacts to the
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proposals and recommendations of others. In the two
cases Greenberg examines, the initiative for setting up
a new program, the management of this program's budget,
and the initiative for the determination of another pro-
gram's budget priorities lie outside NSF.

In Science and the Federal Patron, Michael D.

Reagan concurs with the view that the academic scien-
tists are dominant in the scientists, politicians, NSF
administrators triad. Commenting on NSF's all but defunct
policy advisory role, Reagan writes:

In 1953, the Chairman of NSB, Chester dJ.

Barnard, wrote in NSF's annual report

that 'Except for certain specified oper-

ating functions, the Foundation is essen-

tially an authoritative advisory body'

for national policy formation. That was

wishful thinking: what NSF essentially

became was an operating agency to trans-

fer funds from the fggeral treasury to

academic scientists.

At a very crude level of generalization, NSF is
an organization which bases its decisions on the state
of the scientific enterprise as this state is defined
by the scientists. The extensive analysis in this chap-~
ter and the judgement expressed by other scholars writ-
ing on the subject of how NSF arrives at its decisions
support this generalization. Decisions with respect to
the initiation and execution of research and science
education projects, the size of NSF programs, and the

impetus for new programs and subprograms rest largely

with those outside NSF.
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8. Conclusion

The primary finding of this chapter is that NSF
normally operates according to its official ideology.
This ideology as espoused by Dr. Alan Waterman, NSF's
first Director, posits that "...the scientists them-
selves know best what can be done and how to go about
it."8® The evidence indicates that scientists play a
major role in the initiation of new programs, the deter-
mination of program size, and the pre~ and post evalua-
tion of these programs' projects.

As a broad generalization, NSF can be classified
as an open system with a very low internal energy level.
This is to say that NSF officials rely little on feedback

87 Programs are funded and

to determine the outputs.
because they are evaluated by those inside the scientific
and education community, NSF is without firsthand knowl-
edge as to the effects of these programs. In addition,
NSF seems to have ruled out even the collection of second
hand knowledge of the effects of these programs. Although
quantitative records are kept inside NSF as to project
size and location, all qualitative post evaluation is
left within the scientific community. There is no formal
mechanism for the transfer of these judgements.

Even though NSF can resolve its two central

dilemmas ideologically and is shown to normally operate

in accordance with this ideclogy, the presence of the
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politicians makes a complete transfer of responsibility
for NSF decisions to the scientists impossible. The
politicians can always ask NSF to operate in accordance
with their demands as opposed to the demands of the
scientists. Also, because the presence of the politi-
cians makes the transfer of responsibility to the scien-
tists impossible, NSF has the potential to make decisions
for the good of science rather than merely giving the
scientists what they want. In short, NSF may ignore its
two central dilemmas only as long as there are no
strong demands for it to do otherwise.

The next chapter is concerned with how NSF per-
forms when strong demands contrary to the desires of the

scientists are made.
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CHAPTER IV

1. Introduction

The most important findings in the preceding
chapters are the following: (1) NSF is a commonweal/
service organization and as such possesses the respec-
tive central dilemma of each one of these formal organ-~
izations, (2) NSF has resolved its two central dilemmas
in its official ideology and has designed a formal struc-
ture and decision making mechanism based on this ideology,
and (3) NSF normally performs in a manner best described
as one of responding affirmatively to the demands made by
the clients-in-contact, the scientists.

The question still remains as to whether NSF can
give affigmative responses to the scientists' demands when
these demands are in conflict with demands made by the
politicians (commonweal demands). It is also not known
whether NSF officials can give affirmative responses to
the scientists' demands when these demands are in con-
flict with what is good for science. The investigation
of the first question is the subject of this chapter.

The second question is the subject of the next chapter.
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2. The Commonweal Dilemma of NSF

According to Blau and Scott the dilemma of a
commonweal organization is that it must maintain a mechan-
ism for receiving commonweal demands from the public, but
at the same time be able to effectively implement poli-
cies which satisfy these demands.l

Because NSF is a federal agency it is provided
with a mechanism to hear commonweal demands. These de-
mands can be made to NSF by the Congress and/or the Presi-
dent. Presently, four congressional committees review
NSF's policies and budg’et.2 Along with the potential
demands made by the Congress, the President also may pre-
sent a commonweal demand to NSF. He can deal directly
with NSF or transmit his wishes via the Office of Science
and Technology (OST) or the Office of Management and
Budget (OMB).3

The formal ideology of NSF holds that the demands
of the scientists represent not only what is best for
science, but what is best for the commonweal. As long
as the politicians accept this ideology or make no demand
contrary to the demands of the scientists, the commonweal
dilemma of NSF is quiescent. However, as soon as the
politicians place a strong demand on NSF which is radical-
ly different from NSF's existing performance, NSF is faced
with a dilemma. If NSF acts upon the demands of the poli-

ticians and this action significantly changes NSF's
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performance, it is acting in opposition to the tenents
of the official ideology and risks alienating the elabor-
ate client-in-contact decision making mechanism upon which
NSF relies. If such a course of action is taken, NSF
could lose the confidence of the scientific community.
Conversely, if NSF ignores the demands of the politicians,
it risks the sanctions which the President and the Con-
gress can bring to bear upon misbehaving agencies.

Such a dilemma would be expected to arise only
when the politicians make a strong demand upon NSF which
is not in accordance with the performance chosen for NSF

by the clients-in-contact, the scientists.

3. Selection of a Commonweal Demand

In order to observe NSF's performance under con-
ditions where the commonweal dilemma might be activated,
it is necessary to identify a strong political demand
which could be expected to run counter to the per formance
of NSF desired by the scientists. Work done by students
of Congress, of science and public policy, and others
indicates that the desire on the part of politicians for
federal spending in their respective geographic areas
(geographic distribution) may represent such a demand.
Political scientists who study Congress indicate that such
demands have traditionally been strong ones. Students of
science and public policy argue that federal agencies

which fund science are not exempt from this type of
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demand. There is also some evidence that representatives
of the scientific community differ from the representa-
tives of the people on how research and development funds
should be geographically distributed. If geographical
distribution is traditionally a strong political demand,
if federal science awards are subject to this demand, if
the politicians are critical of how these funds are dis-
tributed, and if the scientists are opposed to a new
scheme of distribution based on geography; then this
claim by the politicians would be an excellent one to
investigate with regard to NSF and its performance budget.
A dilemma for NSF officials would arise if the politicians
insisted that the funds be distributed in a different
manner from the way the spokesmen for the scientific com-
munity have recommended that NSF funds be distributed.

The purpose of this first part of the chapter is to in-
vestigate whether or not the above conditions exist and
if they do to observe how NSF reacts to them.

Before investigating whether NSF is faced with a
dilemma of geographic distribution versus placing the
funds where the scientists want them placed, work by
other political scientists and students of science and
public policy is reviewed. This review is done in order
to establish that geographic distribution of federal

funds is a major concern of the politicians and to see if
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conflict between scientists and politicians ever arises

over this issue.

4, A Potential Commonweal Dilemma: Geographic

Distribution

In The Congressman, Charles L. Clapp concludes

that "...congressmen seek to impress their constituents
with tangible evidence of their influence by seeking new
installations and special contracts for their districts,"?
According to Clapp, congressmen are more sympathetic to
requests from their colleagues for federally financed
projects than any other set of demands. Congressmen
realize that political futures are tied to the number of
federal dollars a legislator can return to his district.5
Clapp supports the case he makes by extensive
interviewing of congressmen. He bases his conclusion on
fifty personal interviews with forty congressmen and ten

6 In addition to these interviews,

legislative assistants.
he presides over eight round table discussions with twenty
Democratic and seventeen Republican congressmen.7 Clapp
selects his interviewees and discussants from what he
states is a wide ideological and geographic range.8
These interviews and round table discussions cover other
questions besides the importance of the personal requests
of congressmen. Frequently, the participating congress-

men disagree with one another. However, Clapp cites no

disagreement on the importance his interviewees and
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discussants attach to the securing of federal funds and
projects for their respective districts.

Using a similarly constructed interview sample,
Donald Matthews finds that the Senate behaves in somewhat
the same fashion as the House. Matthews argues that
senators seek favors from one another and expect to repay
these favors.9 Favors and repayments often involve
tangible projects in the senators' respective states.
The following is one senator's appraisal of the process.
It is cited by Matthews as representative of the opinions
of all senators.

A man gets elected to the Senate on

some kind of platform. He has made some

promises or pledges that he will get this

or that thing done. Then he gets down here

and finds that nobody else gives a damn

about his projects. What can he do? He

either must back down on his promises or

begin log-rolling. At first, I was pretty

cynical when I found this was necessary.

But then I realized that this was the kind

of compromise necessary to govern a nation

like this.l1O0
Matthews concludes on the basis of his interviews and an
extensive review of the public record that "Indeed, it
is no exaggeration to say that reciprocity is a way of
life in the Senate..."ll

All of this mutual help plus the legislators
orientation toward his constituency results in what
William Keefe and Morris Ogul call log-rolling and local-

ism. They conclude after examining a number of studies

of Congress that
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The legislator's orientation toward
his locality-~-the constituency comes
first--is a major fact about Congress and
the state legislatures. Localism and log-
rolling are joined when decisions are made
to build highways, hospitals, post offices,
flood control projects, airports and to
locate military installations. Few policy
questions are more likely to alert the typi-
cal legislator than the allocation of funds
for public works projects.

One of the studies which Keefe and Ogul cite fre-
quently in their book is Stephen K, Bailey and Howard D.

Samuel 's Congress at Work. In this book the authors

undertake an extensive study of the Rivers and Harbors

and Flood Control Act of l950.l3

By investigating the
progress and final outcome of this bill, Bailey and
Samuel document Congress' use of the legislative process
to apportion federal tax funds on a wide geographic basis.
The final bill which was passed and reluctantly signed by

i

the President authorized "...ninety-four rivers and har-
bors and fifty-eight flood control projects..."14 Repre-
sentative H. Rees (R., Kansas) is quoted as stating that
this bill was a real 'pork barrel' bill. There was some-
thing in it for almost every area and every section of
the country...you will find them~-East, West, North,

South, Middle States and all."l®

According to Bailey and
Samuels, the final House vote was 210-137 and the Senate
passed it without debate 44 to 24. All this was in spite
of the opposition of the President of the United States

and several federal department heads.16
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This case study also documents what the other
researchers hint at. Namely, localism finally results
in wide geographic dispersion of the federal resources
available. Each legislator wants a project for his zea,
but to get this project he must support those in other
areas.

Although studies by some political scientists
reveal that legislators have considerable leeway in the
way they vote because their constituencies are often unin-

formed,l7

no students of Congress have refuted the finding
that there is a strong desire by congressmen to have
federal money spent within their districts. Such spending

is tangible evidence that the politician is doing some-

thing for his area.

5. Research and Development Funds and the Demand for

Geographic Distribution

Because legislators demonstrate a strong desire
for federal monies in their districts, it is not unreason-
able to assume that they would be interested in knowing
how the government geographically distributes 15 billion
dollars for research and development.18 Observers of
science politics support this view. Donald K. Fleeming
in an article, "Big Money and High Politics of Science",
sees federal science funds as a logical extension of pork

barrel activities.
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Pork barrel, though the only recog-
nizable name for the phenomenon in ques-
tion, 1s an unnecessarily invidious term
for the inevitable process of deciding
how the economy is going to be energized
by federal projects. If there is little
reason to despise the general process,
there is still less occasion for assuming
that the particular projects are unworthy.
The improvement of rivers and harbors and
the construction of dams were socially
useful under the old dispensation. The
seeding of the country with scientific
instal}stions is nothing to be ashamed of
today.

Don Price argues that politicians demonstrate an
even greater interest in R & D spending than in the more
conventional types of projects. This is so, Price states,
because the politicians believe that science installations
are "the lever of rising living standards and economic
growth."20 Research means new products and new products
mean growth and jobs. Although this causal chain is not
documented by social scientists, congressmen accept it.
According to Price, if the politicians fight for regular
pork barrel projects, they can be expected to fight even
harder for scientific pork barrel projects.

As the Rivers and Harbors Bill serves to document
and illustrate legislative concern with traditional pork
barrel politics, a study by Daniel Greenberg documents
and illustrates the same concern over equitable geograph-
ic dispersion of federally supported science installa-

tions.2} 1In addition, the Greenberg study demonstrates
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how those selected to represent the scientific community
differ with the politicians.

The Greenberg study concerns the bid and ultimate
rejection of a proposal by MURA (the Midwest University
Research Association, a non-government group of Midwest
physicists) for the location of a high energy accelerator
in the Midwest. Like the Rivers and Harbors Bill, the
MURA case involved large sums of money and ultimately
placed the President and powerful elements of Congress
against one another. In the Rivers and Harbors Act,
President Truman finally acceded to the overwhelming con-
gressional pressure. In the MURA bid, President Johnson
overruled the Midwest congressmen and senators who sup-
ported the location of a high energy accelerator in their
area. The President's position was in favor of an ad-
visory study made by scientists chosen to represent the
U. S. high energy physics community. President Johnson
did not take this action, however, before he had devoted
much presidential time and energy in an attempt to pacify
the politicians in favor of MURA's position. He wrote
to Senator Hubert Humphrey, "I devoted more personal
time to this problem than to any non~defense question
that came up during the budget process."22

The controversy over the building of a high
energy accelerator in the Midwest started as a result of

the findings of the Ramsey report. Members of a panel of
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scientists headed by Norman F. Ramsey of Harvard Univer-
sity were assigned by NSF the task of representing the
views of the nation's nuclear physicists on the subject
of high energy accelerator construction in the mid and
late 1960'5;.23 The panel's report released on May 20,
1963, recommended that the Midwest accelerator be assign-
ed a lower priority in the construction schedule than the
accelerators planned on the west and east coasts.24 The
BOB, the AEC, and the President used this report to deny
funds for the MURA accelerator in the 1965 budget.25
Although President Johnson did not back down on this de-
cision, he came under severe pressure to do so from Mid-
west newspapers, the area's university presidents and
ultimately from a delegation of Midwest senators and con-
gressmen headed by Hubert Humphrey. Greenberg points out
that although the initial MURA proposal was unsuccessful
in securing funding in 1965, the President did authorize
the building of a much larger accelerator at Weston,

26 This accelerator was not of the design pro-

Illinois.
posed by MURA, but it finally brings a large high energy
research accelerator to the Midwest.

Although the AEC was able to follow the recommen-
dations of the Ramsey panel in the MURA case, this dec