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II. THEi DEVELCP~dENT OF A NATI%iAL SCIE>J9? YQLICY 

The most important and fundamental function of the 
NaKonal. Science Foundation is the development of a 
national policy for the promotion of basic research and 
education in the sciences. The importance of scizn- 
tific research and the application of scientific knowledge 
is a matter of history. It was the application of 
science to practical affairs which gave rise to the 
industrial revolution of the nineteenth century which 
ushered in the present era of accomplishment and power 
of the western world, At first this was done largely 
by individuals of a practical turn of mind who happened 
to be in contact with scientists or their work, About 
the beginning of the twentieth century, industry was 
first to perceive the advantages to be gained from 
establishing research departments whose aim was to 
explore the possibilities of zcienttiic research as 
leads to future development of the industry. 

During World War I the importance of the appl%- 
cations of science to warfare began to be felt, and 
great progress was made in such fields as aeronautics, 
communications and chemical warfare. However, the 
full potentialities of science in its application to 
the weapons and devices of warfare were not realized 
until World War II where the assistance rendered by 
science, now common knowledge, can hardly be exagger- 
ated. This has been fully recognized since the last 
war by the Department of Defense, which has carried 
on unprecedented programs of research and develop- 
ment. 

Not only has the aid of science been responsible 
for great advances by industry and by the military, 
but also in medicine, a subject most important to 
human welfare, where continually increasing support 
by public and private means has led to a standard of 
health and physical well-being which has broken all 
records in the world's history. Since this field is 
of such obvious and important concern to the Nation, 
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the Federal Government has taken an active interest 
in its support. kridences of the same interest on 
the part of the Federal Government are also apparent 
by its support of research in the Departments of 
Agriculture, Cormnerce and, in fact, in most of the 
Government agencies, 

At first the attention of the Government was 
directed toward the support of research aimed at a 
definite goal, related directly to the mission of 
the agency concerned. Thus, maximum support has, 
in the past, been given to applied research and to 
development. Gradually, and surely, the realization 
has come that the applications of science have their 
roots in fundamental or basic research and that 
practical accomplishments are limited by the availa- 
ble fund of basic scientific knowledge and this, in 
turn, is determined by the rate at which our basic 
knowledge is increased. The question then arises, 
in the interest of national progress: how can the 
accumulation of basic scientific knowledge best be 
increased and its significance utilized? 

Fundamental or basic research, historically and 
traditionally, has been an activity carrPed on 
almost completely by educational institutions and 
institutions of higher learning. Its aims have been 
entirely the advancing of frontiers of human knowledge 
and the accumulation of basic information. Since by 
definition this type of research has no practical aim, 
from a narrow or short range point of view, it is more 
difficult to justify in advance from the taxpayer’s 
viewpoint. Again, traditionally, this type of re- 
search has been supported largely by private sources 
and the endowments of institutions of learning. In 
this country, especially within the last century, 
however, it has been supported by state and munici- 
pal funds as a necessary part of educatfon at their 
institutions. In other countries there has been an 
increasing tendency for the Government itself to 
assist in education and in research of this character, 

ment 
In the legislative history leading to the establish- 
of the National Science Foundation it has been 

clearly apparent that the need for active participation 
by the Federal Government in the support of basic 
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research has been recognized and its importance 
appreciated. At the same the, the Government has 
wisely seen that proper administration cf this type 
of research is not possible with0115 provision for 
review of existing research programs, both public 
and private, and for the development of a national 
policy for basic research and education which will 
integrate the research activities of the many sepa- 
rate institutions and activities in which the Govern- 
ment has an interest. 

The encouragement and support of basic research 
and higher education, in spite of their importance, 
are more difficult to defend than the more immedi- 
ately practical &us of the Government. The reasons 
for this are obvious: basic research is uqredicta- 
ble and one can never guarantee that a particular 
project till yield important results nor that a 
particular end will be achieved. This is because 
basic research is an exploration into the unknown, 
It should therefore be regarded as a~ iiivestment, 
an investment which, if wisely planned, :;.T;11.1 provide 
a safe return plus the possibility, at any -Lime, of 
a really sensational return. When the latter happens 
it more than justifies many years of fInan:ial support. 
Similarly, ooith higher education, immediata restilts 
in terms of facts and figures are not to be eqected, 
The benefits accrue gradually over a long term of 
years and become most apparent in succeeding gener- 
ations, Because a program of basic research and 
e&catj.on in the sciences has !.mgortant iniazgible 
aspcc:r,S, it Is all the more important that its 
support be placed in the hands of a separate agency 
with the express mission of furthering these aims. 

Among the considerations important in the de- 
velopment of a national policy in basic research and 
education In the sciences are the following: 

1. What portion of the total national income 
should be devoted to basic research and 
education in the sciences? 

2, what are the broad rieeds of the country with 
respect to the applications of science? 
Specifically, what are the needs of the public, 
national defense, industry, agrioulttire and 
civil government? 



3, What is the degree of effort currently placed 
on basic research by educational, Mustrial 
and governmental institutions? Ia this distri- 
bution satisfactory or doetl It require modifi- 
cation? 

b. What are the relative degrees of interest of 
the Governmental agenales in research? Are 
these interests over- or unde~~haalaed? 

f;. To what extent should C)ovemrnmt agencies 
support research in their own laboratories 
and to what extent research in nondovern- 
mental facilities? 

6. What means of coordination in research exist 
between univeraltie~, %nduatry and Government? 
What means of coordination exist within each 
of these three areas? 

7. In terms of progress in pure science alone, 
what are the important lines along which 
maximum progress in each science may be gained? 

8, To what extent is the optimum encouragemewt and 
support of research limited by the total rsl~kr 
of trained scientists available? To what extent 
should support be given to especially gifted or 
competent scientists and to their identification 
and training? At what point in our educational 
system should the encouragement and training of 
scientists begin? 

9. Vhat is the proper distribution of support 
between the different fields of science? 

10. What are the probable effects of Government 
support of scientific research and education 
on (a) educational institutions (b) industry 
and (c) the Government? 

11. What fields or areas of science require ad- 
ditional emphasis and support? In what areas 
may there be over-emphasis? 



12. Rhat special fields of research are there 
where progress is of critical importance to 
the national welfare or security? 

13. What is the proper balance between the 
encouragement and promotion of vital basic 
research in the hands of the most competent 
Investigators available, and areas in which 
general research and education in the sciences 
should be enlarged and increased7 

lb. To what degree should a given Government 

16. 

17. 

18. 

agency or a given industry conduct its own 
basic research? To what extent may basic 
research be supported and conducted by one 
agency for the general benefit of all? 

By what means can the transition period 
between basic scientific discovery and its 
practical application be shortened? 

Vhat are the relative advantages and dis- 
advantages of research effort in large centers 
as compared with conduct of research by indi- 
viduals and small groups with a wide geographic 
distribution? 

What is our supply of scientific manpower 
in relation to our needs, both for basic re- 
search and education and fer applfed research 
and development? What is the demand for men 
and women with scientific training for positions 
outside the field of scientific research? 

What degree of financial support for basic 
research and education in the sciences may 
be expected in the future aside from that 
supplied by the Federal Government? 

These and other questions require careful and 
considerable study in the evolution of a national 
policy for basic research and education, The National 
Science Foundation expects to study these matters by 
a number of different approaches; by staff studies* 
by the use of consultants and advisory committees in 
special fields; by visits and discussions at colleges, 



universities, industrial concerns and Government 
agencies, It is expected that some of these questions 
may require the appointment of commissions to make 
special investigations. 

It is expected that the development and formu- 
lation of a national policy will take considerable 
time, It must be approached with care and thorough- 
ness at the very outset, Furthermore, it fa recog- 
nized that this polkcy should be maintained current 
and take into account such matters as trends in 
science and changing national needs. Only in this 
way will the National Science Foundation best serve 
to promote the progress of science, to advance the 
national health, prosperity and welfare and to secure 
the national defense. 
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