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NATIONAL SCIENCE FOUNDATION AUTHORIZATION  
ACT FOR FISCAL YEARS 1979 AND 1980 AND THE 
WOMEN IN SCIENCE AND TECHNOLOGY EQUAL OP­
PORTUNITY ACT

MONDAY, APR IL 10, 1978

U.S. S e n a t e ,
S ubcom m it te e on  H ea lth  an d S c ie n t if ic  R es ea rch

of  t h e  C om m it tee  on  H um an  R e so u r c e s ,
Washington, D.C.

The subcommittee met  a t 10:45 a.m. in room 4232, Dirksen Senate  
Office Building, Senator Edward  M. Kennedy (chairman of the 
subcommittee) presiding.

Present: Senators Kennedy and Javits .
Senator K e n n e d y . We will come to order.
I will put my opening s tatem ent in the record. We outline in that  

opening sta tement the areas of principal intere st to this committee. I 
will develop those themes during the course of our hearing this morn ­
ing.

We are going to have a vo te at 11 o’clock on the Farm  Conference 
Report, but we will continue after tha t, obviously. We will have time 
to hear from our witnesses this morning.

O pe n in g  S ta te m en t of  S en at or  K en ned y

Senator K e n n e d y . The subjec t of our hearings this morning is the 
National Science Foundation Authorization Act and the Women in 
Science and Technology Equal Opportunity  Act.

The witnesses we will hear will help us determine how well the 
Foundation is meeting its  responsibility to suppo rt basic research and 
to fund applied research in areas where the potent ial exists to resolve 
significant national problems. In addition, the National Science 
Foundation has the primary responsibil ity within the Federal Govern­
ment for strengthening science education. The Foundation must  as­
sure the Nation an adequate pool of scientific and technological human 
resources—with full partic ipation of minorities and women. The 
Foundation  must also work to  improve science education to meet the 
needs of a broader range of students; to promote public understanding 
of issues involving science and technology; and to improve the general 
effectiveness and relevance of science education.

The budget proposal before the  subcommittee totals  $940.9 million. 
It  is 8.8 percent above last y ear’s program level and includes a 10-per- 
cent increase for the support of basic research. Taking into account 
the serious impact of inflation, the NSF budget will provide for real 
growth in basic research of 3.7 percent.

(1)
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For the  f irst time, the  NS F’s basic  researc h program  is act ive ly en­
coura ging  jo int proposals  from academ ic and ind ust ria l rese archers. 
This is an im po rta nt  reco gni tion  of the need to assu re th at  the  ex­
per tise  of scient ists  in ind ustry  is app lied  to the  basic  researc h pro ­
gram  of th e Founda tio n. I t is a  new emp has is for the  F ou nd ati on , and 
one which  could contr ibu te subs tan tia lly  to the  advancem ent of 
science.

The  Founda tio n is also prop osin g a 17 percen t increase  in bas ic 
research in behavio ral and  neu ral  sciences . Thi s is a pa rti cu lar ly  
signi fican t increase  and the  researc h the  Founda tio n is support ing  
in thi s area may lead us to a new underst andin g of the  influences 
which affect human behavio r. An im po rta nt  pa rt of th at  effort could 
lead us to the  solution  to a numb er of behavioral issues which are 
closely tied to preven tive  health care—anoth er ma jor  concern  of 
thi s subcom mit tee . I hav e in mind a pro gram which  would help  us 
underst and why so many children  are develop ing poor  ea tin g habit s, 
avoiding  exercise, and why  smok ing has becom e so widespread  among 
young boys and  girls. A con cer ted  basic  and appl ied rese arch effort, 
invo lving bo th  NSF and  NIH  could lead  us to the  techniqu es we 
need to cou nte r this  tre nd —a tre nd  which  is havin g such  a serious 
imp act  on the  health of our  populatio n.

In  the  appl ied research  are a the re has  been  a ma jor  reo rga nizatio n 
in the  NS F prog ram du rin g the pa st yea r. The new str uc ture  is 
designed to establish closer  ties  betw een basic  and applied  research . 
It s object ive  is to give the  pro gra m the flexibi lity it needs to pursue  
ident ified area s of na tio na l concern  as well as promis ing research  
proposals which  ma y no t fit into fixed categories . I t is too ear ly now 
to determ ine  the  im pact of th is reorganizatio n on the str en gth of 
applied  research. But  we wa nt to mak e sure  th at  as it get s underway, 
the new program  has  access to the  very best basic researc h proposa ls 
with ou tstandin g poten tia l for  fu tur e app lica tion; we mu st make 
sure  th at  the  small business pro gram continues to pro spe r; and we 
mu st assure th at  the Fo un da tio n’s program to assis t State and local 
gov ernment in app lyin g science and  techn olog y is a full pa rtn er  
in the new effort.

In  the  area of science  edu cat ion  the re are a numb er of pa rti cu lar ly 
im po rta nt  concerns which we want to examine tod ay. As has happ ened 
all too often in the  past, it app ears th at  during the  dev elopment  of 
the  N SF bu dget t here was a  subs tan tia l d evi ation from t he  Foundati on  
the  NS F budget the re was a subs tan tia l devia tion from  the  Fo un da ­
tio n’s origina l plan to fun d the  science educa tion pro gra m at a level 
betw een $82 million and $88 million . The budget we hav e before  us 
recommends  ju st  $77.6 million. I am conc erned ove r the  impact of 
thi s no-g rowth budget on the  amb itious and necessa ry pro gra m 
envisioned by the  Fo un da tio n’s new assis tan t dir ector  for science 
edu cation,  Dr.  Ru the rfo rd, when  he test ified  before us during his 
conf irma tion hear ing.

The re is a grow ing recogn ition th at we need to  improve  the  basic  
math and science skills of jun ior  and senio r high  school stu de nts. We 
need  to pu t in place pro grams  to stimu lat e wom en and  min orit ies to 
pur sue  caree rs in science. We need  to str en gth en  the  base of science 
edu cat ion  in our 2- and 4 -year  colleges. I do n’t see how the  NS F 
is going to fun d thes e pro grams in the science educa tion budget we 
hav e before us.
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To begin to strengthen and adequately fund, the Foundation’s pro­
grams for women in science I have introduced S. 2550, the “Women in 
Science Equal Opportunity Act” . The act establishes a 10-year, $250 
million program to improve the basic science and m ath skills of young 
women and to increase opportunities for the part icipat ion and advance­
ment of women in science. We have no more women in the scientific 
wordforce now than we had in 1920. In some disciplines women are as 
few as one-tenth  of 1 percent of the workforce. Women with the 
qualifications to go on to research careers experience an unemployment 
rate from three to five times higher than their male colleagues. Women 
who are employed in science earn an average of 17 percent less than 
their male counterpar ts.

My bill is designed to focus on the leverage of the NSF on the 
effort to achieve equal opportun ity in science. I t calls for the coopera­
tion anti assistance of other Federa l agencies, the scientific community, 
industria l research firms, and educators. I look forward to the com­
ments of our witnesses on this new legislation. I  expect t ha t they will 
be able to give us added information on how we can best approach 
these problems.

I will now insert in the record a statement  by Senator Schweiker.
[The statement referred to follows:]

STATEMENT OF RICHARD S. SCHWEIKER, A U.S. SENATOR FROM 
THE STATE OF PENNSYLVA NIA

Senator Schweiker. Mr. Chairman, as the  ranking Republican on 
this subcommittee, I have long been interested in the work of the 
National Science Foundation, and have in the past, greatly  enjoyed 
receiving an update  on activities at NSF.

Ia m  pleased to see tha t S. 2549 would encourage the growth of 
NSF ’s science education programs and the research programs. I 
strongly believe tha t our Nat ion’s scientific and educational com­
munities will greatly benefit from the joint effort and approach of the 
National Science Foundation. Research cannot be strong without 
good solid science education programs in our schools, and indeed the 
whole country  benefits from an active scientific community. I know 
tha t last year Senator Kennedy and I indicated our continuing sup­
port for the programs of the  National Science Founda tion because it is 
within the scientific community that  we will hopefully find solutions 
to many of the problems we face as a Nation  today, such as our 
energy problems.

I look forward to reviewing the testimony to be presented today, 
and want to thank the distinguished panel of witnesses for their 
contributions.

Senator Kennedy. With us on behalf of the administration this 
morning is: Richard Atkinson, director of the National Science 
Board; Norman Hackerman, chairman of the National Science Board; 
George Pimentel, N.S.F .’s deputy director;  Alexander Rich, from 
from MIT , a member of the National Science Board.

Our public witnesses a re : Irvin g Shain, chancellor of the Univers ity 
of Wisconsin; Robert Randolph, president  of Westfield Sta te College; 
Lucy Sells, a sociologist from the Universi ty of Maryland; Edward  
Ilelminski, director of the energy and na tura l resources program of the 
National Governors Association.
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We  hope  th at thi s roun dtab le  form at will make it possible to en­
courage a good exchange of views  between the  members of the  sub­
com mit tee,  the officials of the  NS F and the  publ ic witnesses. I 
would encourage all the  pa rti cipa nts to pre sen t their  tes tim ony as 
concisely  as possible, with the  assura nce  th at  the full text s of their 
sta temen ts wdl appear in the  hear ing  rec ord. We w an t t o leave enough 
time  so th at  the  witnesses will be able to raise  and  resp ond  to the  
questions which will come up du rin g the  proceedings thi s morning .

[The tex t of S. 2549 a nd S. 2550 follows:]
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2

2 (2) Astronomical, Atmospheric, Earth  and Ocean

2 Sciences, $227,300,000.

3 (3) United States Antarc tic P rogram, $50,700,000.

4 (4) Biological, Behavioral, and Social Sciences,

5  $158 ,000,000.

6 (5) Science Education Programs, $77,600,000.

7 (6) Applied Science and Research Applications,

8 $67,000,000.

9 (7)  Scientific, Technological, and Internat ional Affairs,

10 $24,300,000.

11 (8) Program Development and Management, $54,800, -

12 000.

13 Sec . 3. Appropriations made under authority provided

14 in sections 2 and 5 shall remain available for obligation, for

15 expenditure, or for obligation and expenditure for periods

16 specified in the Acts making the appropria tions.

17 Sec. 4. From  appropriations  made under this Act, not

18 more than $5,000 each for fiscal year  1979 and fiscal year

19 1980 may be used for official consultation, representation, or

20 other extraordinary  expenses upon the determination of the

21 Director of the National Science Foundation, and his deter-

22 mination shall be final and conclusive upon the accounting

23 officers of the Government.

24 Sec . 5. In  addition to the sums authorized by section 2,

25 not more than  $6,0 00,000 for fiscal yea r 1979 and not
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more than such sums as may be necessary for fiscal yea r 

1980 are authorized to be appropriated for expenses of the 

National  Science Founda tion incurred  outside the United 

States and to be paid for in foreign currencies tha t the Treas­

ury Department determines to be excess to the normal re­

quirements of the United States.

Sec . 6. Funds may be transferred among the categories 

listed in section 2 (b ),  but neither the total funds transferred 

from any category nor the total funds transfe rred to any cate­

gory may exceed 10 percen t of the amounts authorized for 

that  ca tegory in section 2, unless—

(A) thir ty legislative days have passed after the

Director of the National  Science Foundation or his des­

ignee has transmitted to the Speaker of the House of 

Representatives, to the President of the Senate, to the 

Committee on Science and Technology of the House 

of Representatives, and to the Committee on Human 

Resources of the Senate  a written report containing a 

full and complete explana tion of the transfer and the 

reason for it, or

(B) before expirat ion of the thir ty legislative days 

both the Committee on Science and Technology of the 

House and the Committee on Human Resources of the 

Senate have writ ten to the Directo r to the effect that 

they  have no objection to the proposed transfer.
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95tii  C ONG RES S 
2d Session S. 2550

IN  TH E SENATE OF TIIE  UN ITED  STATES

F ebruary 21 (legislat ive d ay,  F ebruary 6 ), 1978
Mr. Kennedy (fo r himsel f, Mr. H athaway, Mr. J avits, Mr. P ell, and Mr. 

W illiams) introduced the  follo wing  bi ll;  which was read twice  and 
refe rred  to  the  Committee on Hum an Resources

A BILL
To promote the full use of human resources in science and tech­

nology through a comprehensive program to maximize the 
potential contribution and advancement of women in scien­
tific, professional, and technical careers.

1 Be  it enacted by the Senate and  House of Representa-

2 lives of the Uni ted S tate s of Americ a in Congress assembled,

3 That  this Act may he cited as the “Women in Science and

4 Technology Equal Opportunity Act” .

5 TIT LE I—STATEMEN T OF FIN DIN GS, PURPOSE,X
6 AND POLICY

7 STA TEM ENT  OF FIND ING S

8 Sec . 101. The Congress finds that—

(1) it is in the national interest to promote the9
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2

full use of human resources in science and technology and 

to insure the full development and use of the talents of 

men and women with scientific and technical skills;

(2) the Nat ion’s preeminent postion in science and 

technology depends upon the development of the full 

potential of the talents of men and women with scientific 

and technological skills and the full employment of such 

men and women produces job opportunities in technical 

and support occupations and exerts a strong multipl ier 

effect on the gross national  product;

(3) the full use of the Nat ion’s scientific and tech­

nical human resources is required to meet the strong 

demand for such skills over the long t erm; and

(4) skills in science and mathematics contribute 

substantially  to entry and achievement in a wide range 

of professional and technical fields;

(5) although men and women have equal potent ial 

for excellence and advancement in scientific and tech­

nical fields—

(A) the number and proport ion of women earn­

ing degrees in science and engineering has remained 

virtually  unchanged over the last fifty years,

(B)  less than 10 per centum of scientists and 

engineers engaged in basic or applied research are 

women,
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(C) the unemployment rates of women scien­

tists and engineers are three times higher than for 

men in every field of science, and are five times 

higher among young doctorates, and

(D) women scientists and engineers cam less 

than men in every field, nt every degree level, at 

every level of experience and in every employment 

setting.

DECLARATION OF PURPOSE

Sec. 102. The Congress declares that  it is therefore 

purpose of this Act to encourage the full participat ion

12 of women in scientific, professional, and technical fields

13 through new and existing programs and procedures which—

14 (1) improve science education, with particular

15 emphasis on mathematics ;

16 (2) promote literacy in science and mathematics

17 and prepa re women for scientific, professional, and

18 technical career s;

19 (3) increase opportunities for the employment  and

20 advancement of women in science and technology;

21 (4) encourage the participation of minority and

22 handicapped women in scientific and technical careers;

23 and

24 (5) educate and inform tlie public concerning the
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importance of the participation of women in science and 

technology.

STATEM ENT OF POLICY

Sec . 103. The Congress declares it is the policy of the 

United States to assure equal oppor tunity for women in 

education, training, and employment in scientific and techni­

cal fields and thereby promote the full use of the nation’s 

human resources in science and technology.

TITL E I I—EDU CATIO N

ELE MENTA RY AND SECONDARY EDU CATION PROGRAMS

Sec. 201. (a) The Nationa l Science Founda tion is 

authorized and directed to support activities designed to 

strengthen elementary and secondary school programs in 

science and mathematics in accordance with the provisions of 

this section. Such activities shall demonstra te potential to 

interest and involve female students and assist them in ac­

quiring knowledge, skills, and information.

(b) Programs assisted under this section shall emphasize 

activities focused on female students in grades seven through 

twelve and shall include, but  not limited to—

(1) the development of methods, instructional 

materials, and technologies to improve the quality and 

relevance of education in science and mathematics and 

awareness of career opportunities requiring scientific and 

technical skills;

22
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(2) the training  and retraining (including  inservice 

training) of teachers, counselors, and other appropr iate 

educational personnel to improve the quality and rele­

vance of education in science and mathematics and to in­

crease awareness of career  opportunities requiring 

scientific and technical skills;

(3) the use of innovative methods, systems, 

materials , or other arrangements to encourage students 

to continue in and comple te courses in science and math­

ematics and to consider careers in scientific and technical 

fields ;

(4) student science train ing programs,  research 

participation projects, and internships; and

(5) workshops for students and their paren ts and 

guardians to increase awareness and understanding of the 

importance of basic skills in soience and mathematics and 

of career opportunities requir ing scientific and technical 

skills.

(c) No grant may be made and no contract may be 

entered  into under the provisions of this section unless an ap­

plication is submitted to the Directo r of the National  Science 

Foundation at such time, in such manner, and containing or 

accompanied by such information a s . the Director may 

require.
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1 HIG HER  EDUCATION  PROGRAMS

2 Sec . 202. (a) The National  Science Foundation is

3 authorized and directed to support programs which demon-

4 strate  potentia l (1) to increase the partic ipation  of women in

5 courses of study leading to degrees in scientific and technical

6 fields, (2) to encourage women to consider and prepare for

7 careers in science and technology, and (3) to provide train-

8 eeship and fellowship opportunities for women in science and

9 technology, in accordance with the provisions of this section.

10 (h) Programs  assisted under this section shall include,

11 but not  be limited to—

12 (1)  the development of technologies, methods, and 

43 instructional materials to strengthen basic skills in science

14 and mathematics , to improve the quality and relevance of

15 scientific and technical courses, and to increase student

16 awareness of career opportunities requiring scientific and

17 technical skills, particu larly at the undergraduate  level;

18 (2) the train ing and retrain ing (including  inservice

19 training) of faculty, counselors, and other appropriate

20 personnel to improve the quality, relevance, and presen-

21 tation of scientific and technical curricula, and to increase

22 student awareness of career opportunities requiring  scien-

23 tific and technical skills, particularly  at the undergradu-

24 ate level;

28 -096  0  - 7 8 - 2
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(3) the award of traineeships and graduate  and 

postgraduate fellowships;

(4) projects to encourage promising students en­

rolled at institutions of higher  education to continue in 

and complete courses of study leading to degrees in 

scientific and technical fields.

(c) No grant may be made and no contract may be 

entered into under the provisions of this section unless an 

application is submitted to the Director  of the National 

Science Foundation at such time, in such manner, and con­

taining or accompanied by such information as the Director 

may require.

(d) Recipients of traineeships and fellowships under 

clause (3) of subsection (b) of this section shall be paid 

such stipends (including such allowances for subsistence, 

health insurance, relocation expenses, and other expenses 

for such recipients and their  dependents) as the Director 

of the National Science Foundation may prescribe by 

regulation.

CON TINUIN G EDUCATION PROGRAM

Sec. 203. (a) The National Science Foundat ion shall 

initiate a program of continuing education in science and 

engineering, with particular emphasis on the participation 

and needs of women, in order to enable persons who (1)
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1 have been in the work force for at least three years at the

2 time of selection under the program authorized by this Act,

3 oc (2) hold degrees in scientific and technical fields, or

4 (3) have had their careers in science and technology

5 interrupted for at least three years, to pursue courses of

6 study designed to—

7 (A)  enable such persons to render  more valuable

8 contributions to the Nation through the acquisition of

9 new knowledge, techniques, and skills in other fields; or

10 (B) provide such persons with new knowledge,

11 techniques, and skills in their special fields.

12 (b) The program developed under this section shall

13 include but not be limited to—

14 (1) the development of special curricula and educa-

15 tion techniques in cooperation with industry and aca-

16 demic institutions  for continuing education in science and

17 engineering; and

18 (2)  the award  of fellowships to enable persons eligi-

19 ble under subsection (a) to pursue courses of study

20 which provide continuing education in science and

21 technology .

22 (c) The Director of the National Science Foundation

23 is authorized to make grants  to, and to enter into contracts

24 with institutions of higher education and other academic

25 institutions, nonprofit institutes and organizations, and prl-
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vate business firms, for the purpose of developing courses 

and curricula designed for continuing education in science 

and technology under this section.

(d) (1) The Director of the National Science Founda­

tion shall allocate fellowships under this subsection in such a 

manner, insofar as practicable, as will—

(A) attract highly qualified applicants; and

(B) encourage the participation of women in 

careers in science and technology.

(2) The Director of the National Science Foundat ion 

shall pay  to individuals awarded fellowships under this sec­

tion such stipends (including such allowances for subsistence, 

health  insurance, relocation expenses, and other expenses for 

such persons and their dependents ) as the Director may 

prescribe.

(3) Fellowships shall be awarded under this section 

upon application made at such times and containing such in­

formation as the Director  of the National Science Founda­

tion shall by regulation require.

EVALUATION

Sec. 204. The Directo r of the National Science Foun­

dation shall require that  programs supported under this title 

include provisions for the development and use of standard­

ized evaluation tools and mechanisms in order to determine
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1 the long term impact  on individuals of pa rticipa tion in pro-

2 grams authorized under this title.

3 TECHNICAL ASSISTANCE

4 Sec. 205. In  carrying out the activities required  by this

5 title the Director of the National Science Foundation is

6 authorized to make available technical assistance relating to

7 the design and conduct of activities under this title.

TITL E I I I —PUBL IC UN DERSTAND ING

Part A—Information Programs

clearinghouse on women in science 

Sec. 301. (a) The National Science Foundation is au-

12 thorized and directed to establish and operate a Clearing-

13 house on Women in Science. The Clearinghouse shall col-

14 lect, analyze, and disseminate to the public information con-

15 ceming activities in the public and private sector which

16 encourage the full partic ipation  of women in science and

17 technology. Such information shall include, but not  be limited

18 to—

19 (1) federally supported programs designed to en-

20 courage the  advancement of women in  science;

21 (2) job openings for women in scientific and tech-

22 nological positions in public agencies, business concerns,

23 priva te nonprofit organizations, and educational insti-

24 tu tio ns ;
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(3) programs to assure equal opportunity for 

women in science and technology ;

(4) programs to improve science education and 

promote literacy in science and mathemat ics;

(5) internships, traineeships , scholarships, fellow­

ships, doctoral and postdoctoral positions;

(6) opportunities for minority and handicapped 

women in scientific and technical c aree rs;

(7) data  on the status and number of women in 

scientific and technological positions, including, but not 

limited to, materia l gathered under titles II , II I,  and 

IV  of this Act ;

(8) research being conducted to increase the poten­

tial contribution of women in science and technology and 

to facilitate the participation and advancement of women 

in scientific and technological careers, and the results of 

such research, including, but not limited to, material 

gathered under sections 302 and 303 of this Act ; and

(9) programs to educate and inform the public con­

cerning the importance of the participation of women 

in science and technology.

(b) There is authorized to be appropriated the sum of 

$3,000,000 for fiscal yea r 1980 and for each of the nine 

succeeding fiscal years to carry out the functions of the
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1 Clearinghouse specified in this section and in section 413

2 of this Act.

3 RESEARCH PROGRAM

4 Sec. 302. (a) The National  Science Foundation is au-

5 thorized and directed to conduct, directly or by way of gran t

6 or contract, a comprehensive research program designed to

7 increase unders tanding of (1) the potentia l contribution of

8 women in science and technology and (2) means to facilitate

9 the participation and advancem ent of women in scientific

10 and technical careers.

11 (b) The program shall include studies leading to under-

12 standing and amelioration of problems confronting young

13 women in the study of science and mathematics, and the 

34 impact of science and mathematics skills on the entry  and 

15 advancement of women in technical and nonscientific fields,

1G DISSEMINATION

17 Sec. 303. Data collected and research conducted under

18 sections 302 and 404 shall be made available to the public

19 through appropriate  dissemination mechanisms including the

20 Clearinghouse on Women in Science established under sec-

21 tion 301 of this Act.

22 MEDIA PROJECTS

23 Sec. 304. The National Science Foundation is author-

24 ized and directed to support projects designed to improve

25 the scope, relevance, and quality of information available to
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the public concerning the importance of the participat ion of 

women in careers in science and technology through the use 

of radio, television, journals, newspapers, magazines, and 

other media. In  carrying out the provisions of this section, 

the Director of the National Science Foundation shall develop 

criteria which assign highest priority to proposals which 

emphasize innovative approaches, demonstrate potent ial for 

increasing public awareness of the contribution of women in 

scientific and technical fields, and which stress the importance 

of equal opportunity for women in careers in science and 

technology.

BOOKS AND INSTRUCTIONAL MATERIALS 

Sec . 305. (a) The National Science Foundation shall 

identify books and instructional material  which encourage 

girls and young women to study mathematics and science 

and to pursue careers in scientific and technical fields, and 

which stress the importance of equal opportunity  for women 

in science and technology. In  identifying books and instruc­

tional materials under this section, the Foundation shall 

assign highest priority to books and materials which—

(1) portray women in scientific and technical 

careers ;

(2) encourage girls and young women to consider 

careers in science and technology;
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1 (3)  emphasize the need for mathematical and tech-

2 nical skills in a wide range of professions;

3 (4) presen t scientific and technical mate rial in a

4 manner responsive to the needs of girls and young

5 wom en; and

6 (5) emphasize the equal ability and status of men

7 and women in science and technology.

8 (b) Information concerning books and materials iden-

9 titled under subsection (a) shall be made available to the

10 public through appropria te existing dissemination mecha-

11 nisms, including the Clearinghouse on Women in Science

12 established under section 301 of this Act.

13 (c) The National Science Foundation is authorized and

14 directed to support the development of books and instruc-

15 tional materials  which presen t science and mathematics in a

16 manner consistent with the criteria established under sub-

17 section (a ) . Books and instructional materials  developed

18 under this subsection shall be considered for identification

19 under subsection (a ).

20 COMMUNITY OUTREACH

21 Sec. 306. (a) The National Science Foundation is au-

22 thorized and directed to support community outreach activi-

23 ties with the potential to a ttra ct substantial numbers of young

24 w omen and girls and designed to—
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(1) emphasize the importance of equal opportuni ty 

in scientific and technical fields;

(2) stimulate the  in terest of girls and young women 

in science and mathematics; and

(3) encourage girls and young women to continue 

in and complete courses of study in science and mathe­

matics.

(b) In  carrying out the provisions of this section the 

National  Science Foundation shall make grants to nonprofit 

organizations which sponsor community activities, including 

afterschool, weekend and summer programs, to enable such 

organizations to include programs related to mathematics 

and science in new or existing activities.

MU SEUM  PROGRAMS

Sec . 307. The National  Science Foundation is author ­

ized and directed to make grants  and enter  into contracts 

with museums and science centers for the support of pro jects 

which demonstrate potential  to interest and involve women. 

Such projects shall be designed to encourage the study and 

development of skills in mathematics and science, to empha­

size opportunities  for careers in scientific and technical fields, 

and to stress the importance of equal opportunity for women 

in science and technology.
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1 Part B—Awards

2 ESTABLISHMENT OF EQUAL OPPORTUNITY IN SCIENCE

3 AWARDS COMMITTEE

4 Sec . 311. (a) There is established the Pres iden t’s

5 Committee for Equal Opportunity in Science Awards (here-

6 inafter referred to in this par t as the “Committee” ) , which

7 shall be composed of thirteen members. The Committee shall

8 make recommendations to the President and the Director of

9 the National Science Foundation concerning the names of

10 persons to receive the awards authorized in sections 312,

11 313, and 314 of this Act. In  making such recommendations

12 the Committee shall consider recommendations from the Na-

13 tional Science Board and the Clearinghouse on Women

14 in Science established under part  A of this title.

15 (b) Each  member of the Committee shall be ap-

16 pointed by the President and the membership shall represent

17 a cross section of the physical, life and social sciences. At

18 least two members of the Committee shall be nonscientists.

19 At least seven members of the Committee shall be women,

20 and at least three members shall be members of minority

21 groups. In  appoin ting members to the Committee, the

22 President shall consider recommendations submitted by the

23 Clearinghouse on Women in Science established under part

24 A  of thi s tit le.

25 (c) Members of the Committee shall be appointed to
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serve for a three-year term, except that  the terms of office 

of members first appointed shall expire, as designated by 

the President at the time of appointment,  five at the end 

of one year,  four at the end of two years, and four at the 

end of three  years. Any member appointed to fill a vacancy 

occurring prior to the expiration of the term for which the 

member’s predecessor was appointed shall be appointed for 

the remainder of such term. Members may be reappointed 

to serve one additional term of three years.

(d) Seven members of the Committee shall constitute 

a quorum, and any vacancy in the Committee shall not af­

fect its power to function.

(e) The President shall designate one of the members 

of the Committee to serve as Chairperson.

(f) (1) Members of the Committee who are otherwise 

employed by the Federal Government shall serve without 

compensation but shall be reimbursed for travel, subsist­

ence, and other necessary expenses incurred by them in car­

rying out the duties of the Committee.

(2) Members of the Committee not otherwise employed 

by the Federal Government shall receive compensation at a 

rate equal to the daily rate prescribed for G S-18  of the Gen­

eral Schedule under section 5332 of title 5, United States 

Code, including traveltime, for each day they are engaged in
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the performance of their duties as members of the Com­

mittee, and shall be entitled to reimbursement for travel , 

subsistence, and other necessary expenses incurred by them 

in carrying out the duties for the Committee.

(g) The National Science Founda tion is authorized 

to provide such additional assistance as may be necessary 

and appropriate  to carry out the purposes of this section.

(h) The Committee, with the approval of the President, 

is authorized to establish such additional procedures and 

criter ia as necessary to implement the provisions of this part. 

DIS TIN GUISH ED ACHIE VEME NT IN  TH E ADVA NCEMENT OF

WOM EN IN  SCIENCE AWARD

Sec . 312. The President, upon the recommendations of 

the Committee, shall make twen ty cash awards, of $25,000 

each, to be known as the Distinguished Achievement in the 

Advancement of Women in Science Award (hereinafter in 

this section referred to as the “aw ard” ) . The awards shall be 

made once each calendar year  to the individuals, academic 

institutions, State or local public agencies, priva te nonprofit 

organizations or business concerns which have made an 

outstanding contribution in the past calendar year  to the 

participation and advancement of women in science and 

technology. Each  recipient of the award shall receive a 

suitable citation describing the achievements for which the 

award is presented .
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mathe ma tics and scienc e incent ive  award

Sec. 313. The Director of the Nationa l Science Founda­

tion (hereinaf ter referred to in this part as the “Director” ) 

shall, upon th e recommendations of the Committee, make not 

more than tw enty cash awards of $10,000 each, to he known 

as the Mathematics and Science Incentive Awards, to schools 

which include one or more of grades seven through twelve 

and which have demonstrated a commitment  to encouraging 

the enrollment of girls and young women in mathematics and 

science courses, in accordance with the provisions of this 

section. Awards shall be made to such schools which have 

demonstra ted a  substantial increase in the  number of women 

enrolled in mathematics and science courses during the year  

immediately preceding the grant ing of the award. Such 

schools which enroll substantially  more than the national 

average of women in advanced mathematics and science 

courses shall also be eligible for awards. The Mathematics 

and Science Incentive Awards shall be presented once each 

year.

(b) The cash awarded under subsection (a) shall be 

used by the recipients to es tablish or further programs which 

encourage the participation of women in mathematical and 

scientific careers.

(c) Each recipient  of the award shall also receive a 

suitable plaque to commemorate the achievements on which
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1 the award  is based. The size and design of the  plaques shall

2 be determined by the Committee with the approval of the

3 Director.

4 (d) The Director  is authorized to establish such rules

5 and regulations as are necessary to carry  out his functions

6 under this section.

7 VISITING WOMEN SCIENTISTS PROGRAM

g Sec. 314. (a) There  is established the visting women 

9 scientists program. The purpose of the program is to select

40 women scientists who shall visit secondary schools and

41 institutions of higher education in order to—

42 (1) encourage girls and women to consider careers

43 in science and engineering  and to prepare themselves

14 approp riately for such careers ;

15 (2) provide information to students, teachers, and

16 counselors; and

17 (3) conduct lectures, seminars, informal discus-

18 sions, and presentations  concerning various aspects of

19 scientific and technical careers for women.

20 (b) Each  year, the Director, upon the recommendation

21 of the Committee, shall name not less than thirty women

22 from the government, industrial, private  nonprofit, and aca-

23 demic sectors to be visiting women scientists. Each woman

24 selected shall demonstrate the potential to fulfill the purposes

25 of the program as described in subsection (a ) . At  least

26 one-half of the visiting women scientists named in a par-
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titu lar calendar year  shall be women who have degrees 

in science and engineering which were conferred during the 

five-year period immediately preceding the date of their 

selection.

(c) (1) Visiting women scientists who are otherwise 

employed by the Federa l Government shall serve without 

compensation but shall be reimbursed for t ravel, subsistence, 

and other necessary expenses incurred by them in carry ing 

out their  duties under subsection (a ) .

(2) Visiting women scientists not otherwise employed 

by the Federal Government shall receive compensation at 

a rate of $100 a day, including traveltime, for each day 

they are engaged in the performance of their duties under 

subsection (a) and shall be entitled  to reimbursement for 

travel,  subsistence, and other necessary expenses incurred 

by them in carrying out their duties under subsection (a ) . 

TITL E IV —EQUA L EMPLOYMEN T OPPOR TUN ITY 

Part A—Agency Responsibility and Reporting 

Requirements

AGENCY RESPON SIBILIT Y

Sec. 401. (a) The head of each Federal agency, na­

tional laboratory, and federally funded research and develop­

ment center which supports or conducts research and devel­

opment in science and technology shall take appropriate 

action to—
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(1) prevent discrimination against women in science 

and technology;

(2) increase opportunities for the employment  and 

advancement of women in science; and

(3) encourage the partic ipation  of minority and 

physical ly handicapped women in scientific and tech­

nical careers.

(b) In  carrying  out the provisions of this section, the 

head of each such agency, laborato ry, and center shall take 

action including, but not limited to, activities designed to  in­

crease the  number of qualified women—

(1) in permanent  scientific and technical positions 

at each appropriate  GS level or other similar category;

(2) realizing  opportunities for promotion;

(3) serving on peer review and advisory panels; 

and

(4) serving  as principal  investigators for research 

projects, grants, and contracts.

REPORTING REQUIRED

Sec. 402. (a) The head of each Federal agency which 

provides Federal financial assistance for research and devel­

opment in science and technology which equals or exceeds 

$30,000,000 in any fiscal yea r and the head of each na­

tional labora tory and federally funded research and develop­

ment  center, shall repo rt to the Congress annually, to the

2 8 -0 96  0  -  78  - 3
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1 maximum extent  possible through existing appropriate  re-

2 ports, concerning the employment status of women in sci-

3 entific and technical positions, both at the agency, labora-

4 tory, or center and in agency, laboratory , or center sup-

5 ported research and development projects. The reports re-

6 quired shall include, but not be limited to, a compilation

7 evaluation, and comparison, by sex and as a per  centum of

8 the total of—

9 (1) the number of persons in (A) permanent and

10 (B) temporary scientific and technical positions, by GS

11 level or other simi lar ca tegory;

12 (2) the average salary of persons employed in such

13 scientific and technical positions;

14 (3) the number  and type of promotional opportu-

15 nities realized by persons in such scientific and tech-

16 nological positions;

17 (4) the number of persons serving on (A) peer

18 review and (B) advisory panels dealing with scientific

19 research and development activi ties; and

20 (5)  the number of persons serving as principal

21 investigators in agency, laboratory or center supported

22 or conducted scientific research and development

23 projects.

24 (b) The head of each Federal agency, laboratory, and

25 center required to report  under subsection (a) shall transmit
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1 the data, compiled and evaluated, to the Director of the Office

2 of Science and Technology Policy for use in the reports

3 required under section 209 of the National  Science and Tech-

4 nology Policy and Priorit ies Act of 1976.

5 (c) The head of each Federal agency, laboratory, and

6 center  is au thorized to establish such rules and regulations as

7 are necessary to implement the provisions of this Act.

8 DEFINITIONS

9 Sec. 403.  (a) For purposes of sections 401 and 402—

10 (1) “Federal financial assistance” means any

11 grants, loans, or contracts other than a contract of

12 insurance or gu ara nty ;

13 (2) “national laboratory” means Government

14 directed research and development laboratories, as well

15 as research and development laboratories  funded at least

16 in pa rt by the Federal Government, except as provided

17 in clause (3) of this subsection;

18 (3) “federally funded research and development

19 center” means organizations which perform research and

20 development exclusively or substantially financed by the

21 Federal Government and which are administered by

22 industrial firms, universities, and colleges, o r other non-

23 profit institutions.

24 (b) The Direc tor of the Office of Science and Tech-

25 nology Policy, in consultation with the Director of the Na-
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tional Science Foundation, the Chairman of the Civil Service 

Commission and the Director  of the Office of Management 

and Budget, shall establish the criteria for defining “scien­

tific and technological positions” for the purpose of this part.  

DATA COLLECTIO N PROGRAM

Sec. 404. (a) The Director of the National Science 

Foundat ion is authorized and directed to make an accurate 

accounting of the participation and status of women in all 

disciplines and job categories of scientific and technological 

fields in the public sector, private enterprise and academic 

institutions. The Director shall make and publicize such 

an assessment through the use of existing data collec­

tion, analysis, publication and dissemination program s and 

shall develop new programs, if necessary, in order to assure 

that  a complete assessment of the participation of women 

in scientific and technological careers is made and publi­

cized.

(b) The gathering  and report ing of data pursuant to 

subsection (a) shall include an accounting and comparison, 

by sex, of the participation of women and men in scientific 

and technological positions in public agencies, business con­

cerns, private nonprofit organizations, and educational insti­

tutions. The Directo r shall collect, compile, and analyze data 

concerning—

(1) the number of persons in (A) permanent and
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(B ) temporary scientific and technological positions 

by appropr iate job ca tego ry;

(2) the average salary of persons in such scientific 

and technological positions;

(3) the number  and type  of promotional oppor­

tunities realized by persons in such scientific and tech­

nological positions; and

(4 ) the number  of persons serving as principal 

investigators in federally conducted or federally sup­

ported  research and development.

(c) All data  collected, compiled, and analyzed pur­

suant  to the provisions of this section shall be made avail­

able to the public through new and existing dissemination 

mechanisms, including the Clearinghouse on Women in 

Science established under section 301 of this Act.

(d) Once each year,  the Director of the National  Science 

Foundation shall make a report  on the data  collected, com­

piled, and analyzed pursuant to this section. Such report shall 

be transmitted to the Directo r of the Office of Science and 

Technology Policy, the Attorney General, the Chairman of 

the Equal  Employment Opportunity Commission, the Direc­

tor of the Office of Civil Rights of the Office of Educa tion of 

the Department of He alth , Education, and Welfare and the 

Directo r of the Office of Contrac t Compliance of the Depart­

ment of Labor .
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(e) The Director of the Office of Science and Tech­

nology Policy shall include the data  received pursuant  to 

subsection (d) in the annual report submitted to Congress 

under section 209 of the Nationa l Science and Technology 

Policy and  Priorities  Act  of 1976.

Part  B—Oppor tu nit y Programs

FEDERAL GOVERNMENT TRAINING FOR THE

ENCOURAGEMENT OF WOMEN IN SCIENCE

Sec . 411. The Civil Service Commission is authorized 

and directed to include in its training program for officials 

of appropriate  Federa l agencies, information and instruc­

tions relat ing to—

(1) the recruitment, retention, and promotion of 

qualified women scientists, engineers, and technicians;

(2) Federa l programs designed to assist in assuring 

equal opportunity for women in science and technology;

(3) Federa l laws requir ing equal employment op­

portun ity for women; and

(4) enforcement and compliance mechanisms avail­

able to assure full participation of women in scientific 

and technological fields.

• CIV IL SERVICE REGISTERS

Sec. 412. The Chairman of the Civil Service Com­

mission is authorized and directed to include in existing 

registers women qualified for and seeking scientific and tech-25
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nological positions. The  Chairman shall take whatever  action 

is necessary to assure tha t such registers are circulated to 

each Federal agency, national  laboratory, and federally 

funded research and development center  conducting research 

and development activities.

EMPLOYMENT REGISTER

Sec . 413. (a) The Clearinghouse on Women in 

Science established under section 301 of this Act shall 

establish an employment register . Such register shall in­

clude—

(1) a listing of qualified women seeking scien­

tific and technological posit ions; and

(2) a listing of positions available in public 

agencies, business concerns, private nonprofit or­

ganizations and educational institutions.

(b) The Clearinghouse shall notify State and local 

scientific organizations, private nonprofi t organizations, edu­

cational institutions, and business concerns tha t the register  

has been established and is available for use in filling sci­

entific and technological positions and as a means of notify­

ing the public of job opportunities in scientific and tech­

nological fields.

DEMONSTRATION PROJECTS

Sec . 414. (a) The National  Science Foundation is 

authorized and directed to make grants to public agencies,
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business concerns, private organizations, and individuals 

for activities to encourage employment and advancement 

of women in science and technology through—

(1) flexible work schedules and job sharing 

arrangements ;

(2) eligibility for fringe benefits and the estab­

lishment of tenure  for part-time employees ;

(3) the removal of antinepot ism employment 

conditions; and

(4) other similar arrangements, including day care 

which show promise of encouraging such employment 

and advancement.

(b) No grant  may be made under this section unless 

an application is submitted to the Director  of the National  

Science Foundation at such time and in such manner and 

containing or accompanied by such information as the Di­

rector determines to be reasonable and appropria te.

TITL E V—GE NE RA L PROVISIO NS

AUTHORITY

Sec . 501. (a) Except as otherwise provided in this 

Act the Foundat ion shall, in carrying out its functions under 

this Act, have the same powers and author ity the Founda­

tion has under the National  Science Foundation Act  of 1950 

to carry out its functions under that  Act.

(b) Except as otherwise  provided in this Act, the
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Directo r of the  National Science Foundation shall, in carry­

ing out the functions of the Director  under this Act, have 

the same powers and authority the Director of the Founda­

tion has under the Nationa l Science Foundation Act of 1950 

to carry out the functions of the Director under tha t Act. 

DEFIN ITIONS

Sec . 502. (a) Fo r the purposes of this Act the term —

(1) “Federa l agency” means any such agency as 

defined in section 55 1( 1)  of title 5, United States  

Code; and

(2) “State” means each of the several States and 

the Distric t of Columbia; and

(3) “Founda tion”  means the National Science 

Foundation.

AUTHORIZATION OF APPROPRIATIONS

Sec . 503. There  are authorized to be approp riated  for 

the fiscal yea r 1980 and for each of the succeeding nine 

fiscal years, such sums, hut not to exceed $25 ,000 ,000  in 

any fiscal year , as may  be necessary to carry  out the pro ­

visions of this Act.
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Senator Kennedy. We will sta rt with Dr. Atkinson and then we will hear from the balance of the panel.
Then we will hear from our other witnesses as well.

STATEMENT OF DR. RICH ARD  C. ATKINSON, DIRECTOR, NAT IONA L 
SCIENCE FOUNDATION, ACCOMPANIED BY DR. JAM ES KRUM - 
HANSL, ASSISTANT DIREC TOR OF MATHEMATICAL AND PH YSI ­
CAL SCIENCES AND EN GINE ER ING; DR. F. JAMES RUT HER FORD, 
ASSISTANT DIREC TOR FOR SCIENCE EDUCATIO N; DR. ELO ISE E. 
CLARK, ASSISTANT DIREC TOR FOR BIOLOGICAL, BEHAVIORA L 
AND SOCIAL SCIENCES; DR. JACK T. SANDERSON, ASSIS TANT DI­
RECTOR FOR APPLIED  SCIENCE AND RESEARCH APPLICATIO NS; 
DR. JOH N B. SLAUGHTER, ASSISTA NT DIRECTOR FOR ASTRONOM­
ICAL ATMOSPHERIC, EARTH, AND OCEAN SCIENCES; AND DR. 
HARVEY AVERCH, ASSIS TANT DIRECTOR FOR SCIEN TIF IC,  TEC H­
NOLOGICAL AND INT ERNATIO NAL AF FA IRS; AND DR. NORMAN 
HACKERM AN, CHAIRMAN, NATIONAL  SCIENCE BOARD, ACCOM­
PANIE D BY DR. GEORGE C. PIM EN TE L, DEPUTY DIRECTOR , NA­
TIONAL SCIENCE FOU NDATION ; AND DR. ALEXANDER RICH, 
MEMBER, NATIONAL SCIENCE BOARD, A PAN EL
Dr.  Atkinson. Senator Kennedy, I will follow your cue and also put my statement in the record. Your opening statement  covers most of the points I would like to emphasize.
I would like to introduce the various Assistant Directors. You have me t them before.
Dr. James Krumhansl, on leave from Cornell University. Dr. Krumhansl is Assistant Director for Mathematical and Physical Sciences and Engineering.
Dr. F. James Rutherford, on leave from New York University, Assistant  Director for Science Education.
Dr. Eloise E. Clark, whom you have known for some time, Assist­ant  D irector for Biological, Behavioral and Social Sciences.Dr. Jack T. Sanderson, whom you know from your State. He is Assistant  Director for Applied Science and Research Applications.Dr. John B. Slaughter, professor and head of the Applied Physics Laboratory, University of Washington. He is Assistant Director for Astronomical, Atmospheric, E arth , and Ocean Sciences.Dr. Harvey Averch, Assis tant Director for Scientific, Technologi­cal and Internat ional Affairs.
Senator  Kennedy, tha t is all I will have to say at this time.Senator Kennedy. Tha t is all.
Let us hear from Dr. Hackerman.
Dr. Hackerman. Senator Kennedy, I  would like to leave this short statement for the record if you don’t mind. It  states  the Board’s position on and its involvement with this budget. Also it  restates our commitment to strong support in basic science and our commitment to excellence in science education.
I would like to take this oppor tunity to introduce—I think tha t is not the proper word—Alexander Rich, Professor of Biophysics of MIT, to this hearing. Alex is a member of the National Science Board.
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Also George C. Pimentel, Depu ty Director of the Nato nal Science 
Foundation, a chemist of note on leave from the University  of 
California, Berkeley.

[The biographical sketches of Dr. Atkinson, Dr. Hackerman, Dr. 
Rich, and Dr. Pimentel, and the prepared statement of Dr. Atk in­
son and Dr. Hackerm an follow:]
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N A T IO N A L  S C IE N C E  F O U N D A T IO N  
W A S H IN G T O N  D C  2 0 5 5 0

DR. RICHARD C. ATKINSON 
DIRECTOR

Dr. Richard C. Atk inson was sworn in  before President  Carter  on 
June 1, 1977, as Dire ctor  of  the Nationa l Science Foundation. He 
was nominated fo r the po si tio n by President Carter on Apr il 21, 1977, 
and unanimously confirmed by the Senate on May 3, 1977. Dr. Atkinson 
had been Act ing Dire ctor  at  the Foundation since August-12, 1976. He 
is on leave of absence from Stan ford  Unive rs ity  where he had been on 
the fa cu lty  since 1956.

Dr. Atk inson is  an experimental psycho log ist  and applie d mathematician 
whose research has been concerned wi th  experimental and th eo re tic al  
analyses o f memory and co gn iti on . He was one o f the f i r s t  to  transform 
in tu it iv e  ideas about the nature of memory in to  an e x p li c it  theory th a t 
could  be form ulated in  mathematical terms. This theory has been the 
basis fo r much o f the cu rre nt  research on human memory. The theory 
also has played an important ro le  in sp ec ify ing co rre lates between 
brain st ructures  and psycho log ica l phenomena, in  expla ining  the ef fe ct s 
o f drugs on memory, and in  prov id ing  techniques  fo r op tim izing  the 
learning  process.

Dr. Atkin son's  research on memory has led  him to be concerned wi th 
problems of  classroom learning . He was among the f i r s t  to develop a 
comp ute r-c on tro lled system fo r in s tr u c tion , whose basic featu res  have 
had wide influ en ce  on the computer fi e ld  and have been used in  the 
design o f commercial computer-assis ted in struction  programs. The 
system is  hi gh ly  adaptive and depends on a mathematical representat ion  
o f the stud en t's  learnin g process th at is  opt imized using cont ro l 
theory  methods. An important ap pl icat io n of the computer system 
developed by Dr. Atkinson has been fo r teaching reading to elementary 
school child re n.

Dr. Atk inson was born March 19, 1929, in Oak Park, I ll in o is .  He earned 
a bachelor o f science degree at  the Unive rs ity  o f Chicago in  1948, and 
a do cto r o f philosophy degree at Indiana Unive rs ity  in  1955. He has 
been ele cte d to membership in  the National Academy of  Sciences, the 
American Academy of  Arts and Sciences, the National  Academy of Education 
and the Socie ty o f Experimental Psycho log ists. He has been a Fellow o f 
the Center fo r Advanced Study in  the Behav ioral Sciences, a Fellow of  
the Guggenheim Foundation, a re c ip ie n t o f the Dis ting uished Research 
Award from the Social Sciences Research Council,  and the Distin guished 
S c ie n ti fi c  Co ntrib ut ion  Award of  the American Psychological As socia tion.
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Dr. Atkinson joined the Stan ford Unive rs ity  fa cu lty  in  1956 a fte r 
m il it a ry  service in the U.S. Army. Except fo r thre e years a t UCLA 
and one at  the Unive rs ity  o f Michigan, he has been at  Stan ford ever 
since. He served as chairman of  the Psychology Department -from 1968 
to 1973, and as a Dean in  the School o f Humanities and Sciences from 
1973 to 1975. In ad di tio n to being a Professor in the Psychology 
Department, he holds appointments in  the School of Eng ineering, the 
School o f Education,  and the In s ti tu te  fo r Mathematical Studies in 
the Soc ial Sciences.
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Dr. Norman Hackerman 
Chairman

National Science Board

Dr. Norman Hackerman, pre sid ent o f Rice Un iv ers ity, Houston, Texas, was 
appointed to the National Science Board by President  Johnson in 1968 and 
was reappointed by President  Ford in  1974. He was elected as Chairman 
by the Board in 1974 and ree lec ted  in  1976.

A chemist whose spec ial  research in te re s t is  in  surface chem istry,  
elec tro ch em ist ry , and co rro sio n,  Dr. Hackerman was born in  Ba ltim ore , 
Maryland, March 2, 1912. He received an A.B. degree from The Johns 
Hopkins Un iversi ty  in  1932 and a Ph.D. in  1935,

Ear ly in  his ca reer , Dr. Hackerman was an as si stan t pro fessor  at Loyola 
Col lege, Ba ltim ore,  a research chemist  wi th  the Col lo id  Corporat ion , and 
a chemist wi th the U.S. Coast Guard. Dr. Hackerman became an as sistan t 
pro fessor  at  the V irg in ia  Polytechn ic In s ti tu te  at  Blacksbu rg, and 
la te r a research chemist  wi th the Ke llex Corporat ion in  the Manhattan 
D is tr ic t Projec t.

In 1945, Dr. Hackerman began a long and disti ng uish ed  career at  The 
Unive rs ity  o f Texas, beginning as an as sistan t pro fessor o f chemistry 
and holding po si tio ns  successive ly as an associate  professor, profes so r, 
department chairman, d irecto r o f the corro sion research la bo ra to ry , dean 
fo r research and sponsored programs, vice pre sid en t and pro vost,  vic e 
chance llo r fo r academic a ff a ir s , and pre sid ent (1967-1970). In 1970 he 
became pro fes sor o f chemistry and pres ide nt of  Rice Unive rs ity .

Dr. Hackerman's pro fessional so ciety memberships inc lud e the Nat iona l 
Academy o f Sciences, American Ph ilosop hical So cie ty,  Texas Ph ilosoph ica l 
So cie ty, American Assoc iation fo r the Advancement o f Science, American 
Chemical So ciety,  Elec trochemical So cie ty,  Faraday Socie ty,  National  
Associa tion o f Corrosion Engineers, the New York Academy o f Sciences and 
Sigma X i. He is  ed itor o f the Journal o f the Elec trochemical Soc iety  
and has served as a member o f the ed it o ri a l board of  Ca talys is Reviews 
and the American Chemical Socie ty Monograph Ser ie s . He has also served 
in  an e d it o ri a l adv isory capacity wi th Electrochemica l Technology and 
Corrosion Science.

He is  pres ide nt of  the Independent Colleges and Unive rs iti es  o f Texas 
and was a d irecto r o f the Gordon Research Conferences. He was Pallad ium 
Medalist  o f the Elec trochemical So ciety,  1965; was Joseph J. M att ie llo  
Memorial Le cturer , Federation o f Socie ties of  Pain t Technology, 1964; 
and re c ip ie n t o f the Whitney award, National Assoc iat ion  of  Cor rosion 
Engineers, 1956. He is  an honorary member of the Elec trochemical Soc iety  
and the American In s ti tu te  of Chemists.



ALEXANDER RICH

BIOPHYSICAL CHEMIST
Born Hartford, Connecticut, November 15, 1924; married 1952; children— 4.

A.B., Harvard, 1947; M.D..Harvard, 1949.
Resident fellow chemistry, California Institute of Technology, 1949-54; chief of section, physical chemistry, National Institutes 
of Health, 1954-58; associate professor of biophysics, Massachusetts 
Institute of Technology, 1958-61, professor, 1961— ; visiting 
scientist, Cavendish Lab, Cambridge, England, 1955; member, postdoctoral fellowship board, National Institutes of Health,
1956-58; career award committee, 1964-67; Guggenheim fellowship,1963; member, visiting committee, biology department, Yale University,1963; 
United States National Committee for the International Organization 
of Pure and Applied Biophysical and Exobiological Committee, Space Science Board, National Academy of Sciences, 1964-66; member, 
visiting committee, biology department, Weizmann Institute of Science 
1965-66; mem. corp., Marine Biological Laboratory, V/oods Hole, 1965—  member, Lunar and Planetary Missions Board, NASA, 1968-71, Life 
Science Committee, 1971— ; Biology Advisory Committee, Oak Ridge 
National Laboratory, 1972— ; United States Navy, 1943-46.
Member, National Academy of Sciences; American Chemical Society; 
Biophysical Society; American Crystallogical Association; fellow, 
American Academy of Arts and Sciences; American Society of Biological Chemistry. Molecular structure of biological systems; x-ray 
crystallography; protein chemistry; nucleic acid chemistry; 
polymer molecular structure; information transfer in biological 
systems; mechanism of protein synthesis.
Office: Department of Biology

Massachusetts Institute of Technology 
Cambridge, Massachusetts 02139

Home: #2 Walnut Avenue
Cambridge, Massachusetts 02140

Excerpt from AMERICAN MEN AND WOMEN IN SCIENCE, 12th Edition, Vol. 3
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N A TIO N A L SC II.N CI. I'O IIN DATIO N
W A M lI fu  l x  h ’ -.n '

GEORGE CLAUDE PIMENTEL

Deputy Di rector

Dr. George Claude Pimentel, Deputy Dire ctor  of  the National  Science 
Foundation (NSF) was confirmed by the Senate to  that  post on September 
28, 1977. He was sworn in by Dr. Frank Press,  the Pres ide nt 's Science 
Adv isor , on October 7, 1977.

Dr. Pimentel is wid ely  known not only fo r his s c ie n ti fi c  co nt rib ut ions  
but also fo r his exce llence in  teaching wh ile  on the fa cu lty  of  the 
Un ive rsity  of  Calif orn ia  at  Berkeley where he had been a fu ll  pro fessor 
since 1959 before coming to the NSF.

Dr. Pimentel's  research in  the fi e ld s  o f in fra re d spectroscopy, chemical 
lasers, molecu lar st ru ct ur e, fre e ra d ica ls , and hydrogen bonding have 
drawn wide acclaim.  Dr. Pim entel's research has involved the ap pl icat ion 
of  spectroscop ic methods to study unusual chemical bonding. A major 
co nt rib ut ion was the invention and explorat ion of the method of  ma trix  
iso la tion fo r the examinat ion of the prop er ties of  hig hly  unstable 
molecules. This involves s ta b il iz a ti o n  of such molecules in a ma trix  
of  frozen rare gas, such as argon, at  a very low temperature so that  
th e ir  pro pe rties  and re a c ti v it y  can be more fu ll y  determined by in fr a ­
red, u lt ra v io le t,  or  microwave techniques. Ap pl icat ion of  th is  ma trix  
iso la tion  method led to the discovery of a va riet y of  unusual and hig hly  
reac tive molecules that  could not otherwise have been detected.

His development of  fa st  techniques fo r in fra re d spectroscopy are 
espe cia lly  use ful in  the compositional  analysis  of  planetary atmospheres. 
An instrument he developed was used in the 1969 Mariner in te rp lane tary  
vehic le to get inform ation  on the composition of  the atmosphere of  Mars/ 
I t  also  is  being used to id en ti fy  chemicals present in smog.

During stu dies of  photochemical reac tio ns , Dr. Pimentel and his  students 
discovered the f i r s t  chemical lase r. This require d the development of  
methods o f producing chemical species in  an exc ited stat e by chemical 
reactions and then induc ing stimu lated li g h t emission by these exc ited 
molecules. This process has been used in  a wide va riet y of  systems, both 
fo r the study of  the ex ci ta tio n sta tes o f chemical molecules and fo r the 
produc tion o f intense, sha rply defined li g h t.
An en thus iast ic  teacher, Dr. Pimentel had lec tured in  freshman chemistry 
at  Berkeley during his  la s t si x years the re before  coming to his  
Washington po si tio n.  He is  coauthor o f seven books, fou r o f which are 
textbooks , and three  of which concern areas of  his  research. He has
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been concerned wi th the qua li ty  of  teaching  in secondary schools 
as ed itor of  the CHEM Study pr oje ct  which was devoted to the

-2 -

In 1968, Dr. Pimentel rece ived the Campus Teaching Award at  the 
Unive rs ity  of  C a li fo rn ia , granted to fi ve  pro fessors each year on the 
basis  of  student nominations and evalua tio ns . His name is  li s te d  in  
the 1970 ed it io n  of Outstanding Educators of America. He rece ived the 
American Chemistry Soc iety  Calif orn ia  Sec tion Award in  1957 and th at 
so cie ty 's  Prec ision  S c ie n ti fi c  Award in  1959. He was electe d a member 
of  the National  Academy o f Sciences in  1966 and two years la te r he was 
elected a Fellow of  the American Academy of Arts  and Sciences.

In 1971 he receive d the Manufacturing Chemists Associa tion College 
Chemistry Teacher Award; in  1972 he earned the Dickenson College P ri es tl y  
Memorial Award; and in 1974 he won the Spectroscopy Soc iety  of  Pittsb urgh  
Award. He has earned many othe r honors and awards fo r  his  s c ie n ti fi c  
co ntr ib utio ns . He was awarded a Guggenheim Fel lowship in  1955.

Dr. Pimentel was selected  to pa rt ic ip a te  in  the 1973-74 U.S.-Japan 
Eminent S cie ntis t Exchange Program and was an Alexander von Humboldt 
Senior Scient is ts  Awardee in  1974.

Born May 2, 1922, in  Rolinda, C a lif o rn ia , Dr. Pimentel rece ived a 
bache lor o f ar ts  degree from the Unive rs ity  o f Calif orn ia  at  Los Angeles 
(UCLA) in  1943. A fte r a yea r on the Manhattan Pro ject  a t the Berkeley 
campus and more than two years in  the Navy, he return ed to Berke ley and 
completed his  graduate work. A fte r earn ing a Doctor  o f Philosophy 
degree in  1949, Dr. Pimentel was appoin ted a member of the fa cu lty  at  
Berke ley and 10 years la te r he had at ta ined  the rank o f professor.

From 1966 to 1968 he served as Chairman o f the Chemistry  Department.
He was a member of the Lunar and Planetary  Missions Board, an adv isory 
un it  to the Nationa l Aeronaut ics and Space Adm in istra tio n (NASA), from 
1967 to 1970.

28 -096  0  -  78 - 4
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STATEMENT OF DP. RICHARD C. ATKINSON

DIRECTOR OF THE NATIONAL SC IS’CE FOUNDATION

BEFORE THE

SUBCOMMITTEE CN HEALTH AND SCIENTIFIC RESEARCH 

COMMITTEE CN HUMAN RESOURCES

U.S. SENATE

APRIL 10, 1978

Mr. Chairma n and Members of  th e  Com mittee:

I am ple as ed  to  p re sen t the N at io nal  Sci en ce  F oundat io n 's  a u th o r iz a ti o n  re quest  
fo r FY 1979 . The to ta l  program  i s  $9 40 .9 m il li o n , c o n s is ti n g  o f $9 34 .0 m il li o n  
in  New O b li a a ti o n a l A ut hor ity  (ICA) and $6 .9  m il li o n  in  prop os ed  FY 1978 

d e f e r ra ls . The $934 m il li o n  c o n s is ts  o f fu nd s fo r th re e  a p p ro p ri a ti o n s : $350 .4 
m il li o n  fo r Re search  and P ela te d  A c t iv i t ie s , $7 7.6  m il li o n  fo r  Sci en ce  
Edu ca tio n A c t iv i t ie s , and $6 .0  m il li o n  fo r  th e  S pec ia l Fo re ig n Cu rren cy  

A rp ro o ri a ti o n . The FY 1978 d e fe r ra l o f $6 .9  m il li o n  i s  in  App lie d Sc ie nc e 
and Res ea rch A ppli ca ti ons and b ri n g s th e  t o ta l  fo r Re search  and R el at ed  
A c ti v it ie s  to  $857. 3 m il li o n .

The to ta l  pro gram is  8.8 p erc en t abo ve th e  FY 1978 Cur re nt  P la n . T hi s in cre ase  
i s  nee ded  to  m ai nta in  th e s c i e n t i f i c  s tr e n g th  o f th e N at io n throug h th e su cport  
o f fund am en tal re se ar ch  a c t i v i t i e s ,  to  en co urag e th e a ro l ic a ti o n  of  b as ic  
s c i e n t i f i c  and en ai nee ri ng  knowledge to  th e  so lu ti o n  of  s ig n if ic a n t  pr ob lems, 
and to  s tr en g th en  sc ie nc e educati on . The re quest  in cl udes  $755 m il li o n  fo r 
su pport  o f  b as ic  re se a rc h , an in c re ase  of  9 .7  per ce n t abo ve th e FY 1978 f io u re .
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Research Investm ent  and Economic Pro gress

As you know, Pre si de nt  C art e r' s f i r s t  budget  to  the  Conqress orov ides  re al  

growth fo r ba si c re sear ch . The Ad minist ra tio n is  emphasizing ba sic 

research  in both NSF and othe r government agencie s with  major re sear ch  

a c t iv it ie s . The lon g-term  benef it  of  ba si c res ea rch th at the  Pre si de nt  

emphasized in  h is  budget message is  i t s  importance to  the  con tinu ed 

v i ta l i ty  of  our economy. I would li k e  to  re fe r to  some economic re sear ch  on 

th is  matt er and the n summarize the  major ooi nt s of  the  Fo un da tio n's  FY 1979 

1979 budget  re qu es t.

Stud ies funded by the NSF and ot he rs  have provided eviden ce th at R&D is  

a very si g n if ic an t co nt ri buto r to  economic grow th. For example , a re ce nt  

stu dy  by Data  Resou rce s, In c.  in dic at es  th at over the  pa st  th ree decades 

hig h-tec hnolo gy  in dust ri es,

— have grown almost th re e times as  fa s t,

— increased th e ir  pro duct iv ity  twice as  fa s t,

— expanded th e ir  employment nin e times as fa s t,

— and, a t th e same tim e, have ra ised  th e ir  pri ce s 

only on e- sixth as much as the  low technology  

in dust ri es.

High tech nology  in dust ri es have ach ieve d the se  re su lt s thro ugh  a vig oro us R&D 

e ffo r t,  with prim ary  emphasis on the development and ap pl ied end of  the R&D 

spec trum . In the  long run, however, su cc es sf ul , ap pli ed  research  and 

development depends on the  d e ta il ed  knowledge and understand ing  of  the  ph ys ical  

world , th at is  provided by ba si c re se ar ch . Because many of  the  ben ef it s 

of  ba sic re search  go to  so ci et y  as  a whole and no t to  an in divi du al  

fir m, i t  is  both ap pr op ria te  and necessary fo r the Federal  Government to
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provide more suopor t for  basic  research.

Thus the record provides a stron g case for maintaining  and enhancing the 

streng th of our basic  research eff ort . I f  we do no t do th is , then over 

the long run th is  Nation is  going to run short  of new ideas,  new knowledge, 

new tech nolo gies , and, in turn economic and social  progres s.

Much of the research  supported by the Foundation has imp lications with respec t 

to  long-term economic advance as wel l as othe r forms of human bette rment.

Mathematical and Physical Sciences and Engineering

We are  requ esting $268.3 mi llio n for  MPE, an incr ease of $22.3 mi llio n over the 

FY 1978 le ve l.  This program supports the core of the Nation 's bas ic research 

in physics , chemistry , materi als , mathematics, camouter science, and fundamental 

engineering stud ies.

Basic research  in chemistry is  broadened. Metal clus te r chemis try and en ti re ly  

new uses of la se rs  in chemistry  are  being supported; both are  of gr ea t importance 

— for in tr in si c  sc ie nti fi c in te re st  and th ei r relevance to in du st rial  proc esses. 

Research w ill  be increased on submicron st ru ctur es , es se nt ia l for  furth er 

develooments in larger  sca le int egrat ed  ele ct ronic c ir cu it s and als o of po ten tia l 

use in magnetic memory systems, biomedical monitoring systems of sub ce llu lar  

dimensions, and oo tic al communication systems. If  the submicron resa rch ef fo rt s 

are  as successful as we hope, the capacity of the best cu rre nt smal l computers 

can be multip lied  by a fac tor  of 100,000, and stunning advances in miniatur ized 

instruments w ill  allow en ti re ly  new stu dies  in chemistrv, biology , medicine 

and other are as.

We continue to emphasize ins trum enta tion  and major fa c il it ie s . This includes
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con tinu atio n of support for  the  conversion of the Cornell Synchrotron to 

co lliding  beam ca pa bi lity for  advanced research  in elementary  part ic le  physi cs,  

and for the  development of improved synchrotron  rad iat ion  fa c il it ie s  a t Stanfo rd, 

and the University of Wisconsin.

Thus, though the inst rumenta tion  th ru st  in our FY 1978 budget provided sane 

catc h-up , i t  does not meet inst rum entatio n needs for  fut ure  years . The 

su bs tan tia l addi tio na l resea rch po tent ia l provided by new instruments 

and fa c il it ie s  req uir es continued  funding for  these too ls of  research.

Astronomical, Atmospheric, Earth and Ocean Sciences

We are  reques ting  $227.3 mi llion  fo r Astronomical, Atmospheric, Earth  and Ocean 

Sciences, an increase of $17.2 mi llio n over the FY 1978 leve l. This provides 

for  rese arch  in a ll  of the sc ie n ti fi c  areas mentioned as well as fo r the  Arc tic 

Research Program.

In astronomy, con stru ctio n of the wo rld 's la rg es t radio telescope, the Very Large 

Array, located near Socorro, New Mexico will  continue. Increased sc ie n ti fi c  

obse rvat ions  are  plannned in FY 1979 with the part ia ll y  completed VLA.

Climate rese arch  will  be emphasized, involving so lar  astronomy, earth  and 

ocean sciences as well as atmospheric research.  Research on atmospheric 

chemistry  and on severe storms als o w ill  be emphasized.

In ear th sciences, planning and eva lua tion  of a proposed new ocean dri ll in g  

program w ill  be su bs tant ia lly  expanded. A high p ri o ri ty  for  the program would 

be to d r il l in the conti nenta l margins. This would provide improved understanding 

of the st ru ctur e,  composition and movements of the eart h 's  cr ust . I t  would als o 

provide  information on the loc ati on  and ext ent of natur al resources  includ ing o il .
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Because of an apoarent misunderstanding re fle ct ed in  the repo rt o f the House 
Au thor izat ion Cam ittee  I  want to  c la r if y  and place in  pe rsp ec tive th is  NSF 
proposal. The $4.2 m il li o n  reauested fo r FY 1979 is  fo r nlannina  and evalu ation  
of  a program th at  may be presented to  the Conqress in  FY 1980. The FY 1979 
amount is  probably  les s than 1% of  the cost of  a ten-y ear proaram. The major 
elements o f the $4.2 m il li o n  are $2.1 m il li o n  fo r design and systems in te gra tio n 
stu die s o f a 12,000 fo ot  marine ri se r and subsea well co ntrol system. This 
system is  reouired fo r environme nta lly res ponsible  d r i ll in a  in  lo ca tio ns  where 
s tr ik in g  o i l  or gas would be a p o s s ib il it y . An additi ona l $900,000 is  fo r 
eng inee ring  and cost stud ies fo r convers ion of the  government-owned Glomar 
Exp lore r in to  an advanced d r il li n a  sh ip . One m il li o n  do lla rs  is  fo r 

geophys ical surveys. These surveys would pro vid e a framework fo r se lect ion 
of  the bes t fu tu re  d r i ll in g  s it e s . The remaining $200,000 is  fo r s c ie n ti fi c  
and tech nica l rev iew and program form ulat ion.  Each o f the plann ing  and 
evalu ation  elements above provides part  o f the inform at ion  needed fo r 

a decis ion on the p o te n tia lly  va luab le , but expensive ocean margin d r i ll in g  
p ro je c t.  Fven i f  the decis ion  made is  not  to  ao ahead wi th  such a p ro je c t,  
most of  the study re su lts  would be useful e ither fo r government or p ri va te lv  
supported deep ocean ex plor at ion.  Since the lim it a ti o n  in  the House repo rt 
o f plann ing  and evalu ation  funds to  $1.0 m il li o n  would delay the pro je ct  
fo r one year  at  a minimum, I  requ est  th at the committee au thor ize  the 
f u l l  $4.2 m il li o n  requested.

Earth sciences support  als o includes increased earthquake research . In  
additi on, an increase fo r geochemical instrum en tat ion  w il l fa c il it a te  research 
re la ted to  the migrat ion  and lo cation o f ores.
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Funds ate  inc luded fo r co ns tru ct ion o f a coas tal  research sh ip  needed fo r 

oceanographic research on the co ntin en ta l she lf . This a replacement sh ip.

I t  w i l l  no t increase the to ta l o f 29 sh ips  now in  the academic research  f le e t .

U.S. A nta rc tic  Program

We are requesting $50.7 m il li o n  fo r the  U.S. A nta rc tic  program, an increase o f 

$2.5 m il li o n . NSF is  responsib le fo r a l l  U.S. a c t iv it ie s  in  Anta rc tica . Ib is  

inc ludes the management and support  o f four  year-round research st ations and the 

ships and a ir c ra f t  reo uired  to  ca rry ou t the  research program. The increase 

w il l al low addit io nal research e ff o rt s  on an ta rc tic  marine l i f e ,  on

the an ta rc tic  ice sheet, and on atmospheric phenomena.

B io lo g ic a l,  Be havio ra l, and Socia l Sciences

We are reo uesting  $158 m il li o n , an increase o f $15.8 m il li o n  over the  FY 1978 

le ve l,  to  suppor t research on ph ys iology, c e ll u la r , molecular and environm enta l 

biolog y;  neura l and othe r behavio ra l sciences; and the  so ci a l sciences.

Major emphasis w i l l  be placed on research a c ti v it ie s  in  neurosciences where 

through new techniques and equipment we can fo r the f i r s t  time address 

fundamental questions about the  ce ntra l nervous system — p a rt ic u la rl y  

on how sensory systems ope rate  on incomina sign als and the "in fo rm at ion 

processing" th a t occurs in  the  ce ntra l nervous system. Other behavio ral science 

areas which w il l be emphasized are archaeology, ph ys ica l an thropology, and 

so cial an throco loqica l stud ies o f contemporary cu ltu re s.

In  the so cial  sciences, development o f new knowledge on the workings of economic 

and so cial in s ti tu ti o n s  w i l l  be fa c il it a te d  through la rg er scale stud ies and



52

-7-

improved data  resource s. A continued eff ort  to develop a system of socia l 

ind ica tor s and to improve survey methodology is  planned.

In the biology  programs, instrumentation needs for ce llul ar  and molecular 

biologv continue to be acu te, and in addit ion  the re  is  an increased demand 

for fa c il it ie s  in which to do recombinant ENA research.  Emphasis on biochem ical, 

cell u la r,  and phy sio logica l research in the  plan t scie nces will  continue.

The environmental biology programs will  support important research on nu tri en t 

cycle s, includ ing the ro le of the te rr e s tr ia l biomass in reg ula tino the  carbon 
dioxide content of the atmosphere.

Applied Science and Pesearch Appl ications

We are regu esting $67.0 million in New Obliga tion al Authority for Applied Science 

and Research Applic atio ns,  an inc rea se of $9.1 mi llion . With the FY 1978 

de fe rral  of $6.9 mill ion,  the program w ill  to ta l $73.9 mi llio n.

NSF rec ently  completed a year- long  assessment of the former Pesearch Appl ications 
Di rec torat e. The new ASRA program is  the d ir ec t re su lt of that  assessment.

The combination of focused programs, unso lic ite d applied research  and new 

management procedures wi ll improve coo rdination between bas ic and applied

research  at  the Foundation and w ill  ac ce lera te the  tra ns fe r of bas ic research 

into ap pl icati on s.

Of the increase for ASPA, $8.3 mi llio n is  a pa rt of the overa ll Federal program 

for earthauake hazards mi tig ati on . This includes resea rch on si ti ng  of 

st ructur es  and thei r earth quake-r es ist an t design as well as policy stu dies .
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Increased emphasi s is  als o placed on research  focused on tox ic chemical haza rds,  

community water manaaement, and al te rn at iv e bio log ica l sources  of mater ia ls.

A $1.0 mi llio n inc rea se is  orovided for  a competitive program of unso lic ite d 

applied research.

A new Integrat ed  Basic Pesearch program is  proposed as an organ izing  and planning 

technique to acce lera te the  advancement of promising area s of bas ic research  

releva nt to ex ist ing or emerging major problems.

Support is  continued  for  ac ti v it ie s to stre ngthen  the  u ti li za tion  of scie nce 

and technology in meeting the Droblems of St ate and loca l government.

Sci en ti fi c,  Technological  and In te rnat iona l Af fai rs

We are  requ estinq $24.3 mi llio n for Sci en ti fi c,  Technological and In te rnat iona l 

Affa irs , about the same amount as in FY 1978. I t  is  important to note that  

the  to ta l rep res ent s the ne t of sev era l increases  and decre ases  in STIA

programs.

Funding for in te rnat iona l ac ti v it ie s  is  increased to support sc ie nti fi c 

cooperation with Western Europe and developing countries.  Support for the 

United Nations Conference on Science and Technology for Development wi ll be 

decreased, since U.S. pre par ations  w ill  be nearing completion in FY 1979.

The Informat ion Science budget reques t has been reduced re flec ting  the 

elimin atio n of user education and market stu die s and grea ter focus on 

information science. Funds are  provided to expand analy sis  of da ta on 

scie nce  resources  and to support po licy research and analy sis  stu die s 

on the  ro le of R&D in economic growth and other national  p ri o ri ty  are as.
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These ac ti v it ie s are  intended to stre ngth en the O.S. sc ie n ti fi c  en ter pr ise by 

providinq increased knowledge and analyses  of th at  en te rp ris e,  and by increas ing 

the avai la bi li ty  of sc ie n ti fi c  and techno loa ical  information both with in th is  

country and from other countries.

Science Education Act iv iti es

The Foundation has the legal mandate to stre ngth en science education at  a ll  

leve ls . For th is  approoriat ion  we are  reques ting  $77.6 mi llion , an increase  

of $3.6 mi llio n over the FY 1978 leve l.

We are  proposing to continue the Foundation's programs of supoort for  the 

Na tion's  most tal ented  stud ents  to oursue arad uate  study in scie nce .

Increased support is  planned for  programs which provide  a new emphasis on 

research re la ted  to  the lear ning  Drocess (p ar tic ul ar ly  school lea rning and 

ins tru cti on ) and on imorovement of science  instr uc tio n a t the jun ior  high

school leve l.

Strong support continues for programs which focus on imoroving the qu al ity  

of science instr uc tio n at  2-year  and 4-year col leges and underaraduate 

components of un iver si tie s.

Support is  increased for ac ti v it ie s th at  fa c il it a te  greater  understanding 

between sc ie n ti st s and no nscien tis ts on et hi ca l, so ci al , and public 

policy issues connected with science and technology.

There is  als o a sign ifi ca nt  incr ease in suppor t dir ected a t stimu lat ing  more 

pa rt ic ip at io n in the study of the scie nces by m inor iti es , women, and the 

handicapped. This includes support for  the establishment  of addit ion al



55

-1 0-

Resource Cente rs fo r Science and Eng ineering designed to  promote increased 

pa rt ic ip a ti on  in  science and eng ineering careers by m in ori ties and persons from 

low income fa m il ie s.

These education programs complement NSF support  of  research in  co ntr ib utin g 

to  the fu tu re  st reng th of  O.S. scie nce .

So ecial  Foreign  Currency Program

We are proposing a $6.0 m il li o n  Special Foreian Currency Program, a $600,000 

increase over FY 1978. Th is pro vides additi onal science suppor t fo r the  Jo in t 

Commissions fo r Economic Coopera tion thac  the U.S. has es tabli shed  with  Egypt 

and In dia .

Program Development and Management

We are  requesting $54.8 m il li o n  fo r PO&N, an increase of $2.8 m il li o n .

S ig n if ic an t items in  the  increase are space re n ta l,  and data processing  

equipment. The request provides fo r no increase in  the  number o f s ta ff  

posi tio ns.

Geographical D is tr ib u tion

In  purs u it  o f one object ive sta ted  in  the  NSF Act — to  avo id undue con centration  

o f research — the Foundation proposes to  undertake a geographica l experimen t.

In  th is  experiment,  the NSF would prov ide planning gran ts in  se lec ted  states .

With these a ra nt s,  an ad hoc corrm ittee would analyze the science and technology 

proarams w ith in  the state and reconmend steps to  improve them. The X’SF program 

would re qu ire  some cos t sha ring  and i t  would be ca re fu lly  moni tored  and evaluated 

About $1.0 m il li o n  from che FY 1979 funds reauested fo r Research and Related 

A c ti v it ie s  would be used fo r th is  experiment.
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The Need fo r Gr ea ter  In du st ry /U ni ve rs ltv  Coopera tion

In the openinq part  of my sta tem ent  I dis cu sse d the  importance of  res ea rch to 

economic advance. I f  the  United S ta te s is  to  meet forei gn  comp eti tion and if  

i ts  in dust ri es  ar e to  prov ide job s for  American workers , I am convinced th at  

th er e must be cl os er  coooera tion between academic and in dust ri a l re se ar ch er s.

To th is  end,  in FY 1979 NSF plans to  expand suo port of coop erati ve  un iv er si ty - 

indu st ry  pro je cts  in the  are a of  ba sic re se ar ch . Prop osals , jo in tl y  submit ted  

by a univ er si ty  or co lle ge  and an in d ust ri a l firm,  would be evalu ate d by the oeer 

review proc es s.  Poth un iv ers it ie s and in dust ri es welcome such co op erat ive pr oj ec ts  

and the N at io n 's  res earch  programs w il l benef it  from them in  both the  nea r and 
long term.

Conc lusion

In th is  statem en t, Mr. Chairman, I have tr ie d  to  emphasize the  importance of 

the  NSF orogram to  the  long-te rm sc ie n ti f ic , tech no loaica l and economic st reng th  

of th is  co un try . In di sc us sing  so ec if ic  programs, I have Dointed to  the  

need fo r improvement of  in str um en ta tio n and f a c i li t ie s . The FY 1978 increase  

fo r th is  purpose was not  a one -tim e so lu tion  of  th is  conti nu ing  need . In the  

ea rth sc ie nc es , re st ora tion  of fu ll  pla nning  and ev alua tio n fundino  fo r a 

po ss ib le  ocean margin d r il li n g  pro je ct is  of  re al  importance to  avo id co st ly  

de lay i f  the de cision  is  ev en tu al ly  made to  proceed with such a p ro je ct.

The review of  NSF's program shows, I th in k,  th at  i t  is  a kev investm ent  in the 

N at io n' s fu tu re  and the we ll-be ing  of i t s  c it iz ens.

We sh all  be happy to  answer qu es tio ns  cha t you or other members of  the  subcommittee 

may have on our au th or izat io n re qu es t.
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STATEMENT OF DR. NORMAN HACKERMAN 
CHAIRMAN, NATIONAL SCIENCE BOARD

BEFORE THE SUBCOMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH 
COMMITTEE ON HUMAN RESOURCES

UNITED STATES SENATE 
APRIL 10, 1978

Mr. Chairman, Members of the Subcommittee:

It is a pleasure for me to be here today to present the 
views of the National Science Board on the Foundation's 
authorization request for fiscal year 1979. Through its 
planning process, the Board has been extensively involved 
in the formulation of the proposed program. Thus, it 
includes the priorities we feel are important, and are 
essential for the maintenance of a healthy scientific enter­
prise in this Nation, i.e., strong support of basic science 
and a strong commitment to excellence in science education.
The current request reflects that and we cannot urge it too 
strongly. The details of the proposed support will be brought 
out in these hearings. I would now like to take a moment to 
report briefly on a couple of the recent activities of the
National Science Board.
The National Science Board Forums: An Experiment with Public
Participation in Science Policy Formulation.

The regional forums of the National Science Board were 
undertaken as an experiment in public participation in science 
policy formulation, as directed by the Congress in 1975.
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At each of these meetings, which were designed to obtain 

public input into the programs, policies, and priorities 

of the Foundation, several Members of the Board and I have 

discussed with the citizens of the region some science- 

related issues selected by individuals living in that 

area. These issues have included problems associated with 

preservation of the environment, energy resources, water, food 

production, and other human and social concerns.

The Board has now conducted five such meetings, and the 

sixth will be held in Philadelphia on May 16, 1978. A planning 

meeting, to select the regional issues for discussion in May, 

was held last month in Boston. Also, at that time, two members 

of the Board, Dr. Lloyd M. Cooke and Dr. Alexander Rich,

heard the views of a number of citizens in that area about

three current concerns of the Board. These concerns are the

supply and demand of younger researchers; careers in science 

for women, minorities, and the handicapped; and, alternative 

performers of research.

An interim report on the first three forums has been 

prepared, and copies have been forwarded to the Congress, the 

Office of Technology Assessment, and the Office of Science and 

Technology Policy. Nearly 200 individual suggestions or ideas 

emerged at these first meetings, and they are included in the 

report. Some of the suggestions relate to current NSF 

programs, some would require new NSF programs or a change in

-2-



59

policy, and the remainder appear to be more appropriate for 

other Federal agencies. These were sent on for transmission 

as feasible.
The comments at the last two forums in the sessions 

concerning Board issues are of particular interest to us.

For example, we have heard useful suggestions for new or expanded 

programs to increase the participation of Blacks, Chicanos, 

and other minorities, women, and the handicapped in science 

and engineering. Many of these same ideas are included among 

the provisions of S. 2550, the bill recently introduced as the 

Women in Science and Technology Equal Opportunity Act.

These and other suggestions made at the last three forums 

in this series of six will be included in a final report on 

this experiment in public participation.

From our experience to date, several conclusions may 

be drawn about citizen participation in science policy 

formulation. First, some part of the public does want to 

speak out on science-related issues. The forums provide a 

mechanism by which they can be heard, and their views 

conveyed to several parts of the Federal Government.

Second, the public represented by the participants, from a 

variety of backgrounds and interests, is sophisticated in 

its knowledge of regional problems and their relationship 

to science. Third, forum participants feel that the public 

should be involved in setting priorities in problem-related 

scientific research and in science education. They are

-3-
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inclined to leave basic research priorities to the scientific 

community. Finally, participants have generally positive 

feelings about science and scientific research. The whole 

experience indicates a continuing need for scientists to 

communicate clearly and effectively with various publics.

The Board is now examining the objectives of the forums, 

their costs and accomplishments, and considering if, and in 

what form, it should continue its efforts with public 

participation.

Increasing Industrial Participation in NSF-Supported Programs

Support of research by the Foundation in nonacademic 

institutions has been a matter of concern to the Board and 

the Foundation for some years. The Federal role in support 

of industry was examined in the fourth annual report of the 

National Science Board, The Role of Engineers and Scientists 

in a National Policy for Techno lo gy . Some aspects of the 

needs for research in industry were addressed in the eighth 

NSB annual report, Science at the Bicentennial. Continuing 

special attention is given to industrial research and 

development in the Board's science indicators series.

A little over a year ago the Foundation transmitted to 

the Congress a report, Research in Industry; Roles of the 

Government and the National Science Foundation. This report 

reflected the views of the National Science Board at that 

time. During the past year the Board has continued to study

-4-
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this matter and, as indicated above, has discussed it at 
some of the regional forums.

At the 195th Meeting in January, the Board approved a 
plan presented by the Director to develop a stronger national 
program in scientific research by increasing industry- 
university cooperation and mutual understanding. The plan pro­
posed increased support for NSF programs involving cooperative 
research projects. The expanded activity will focus on 
fundamental research as contrasted to technological innovation 
and will require active participatibn by both industry and the
universities.

The National Science Board has also unanimously decided 
that the Foundation's policy on support of basic research 
by private profit organizations should be modified as indicated 
by the following language to be incorporated in the Grants for 
Scientific Research booklet:

The National Science Foundation welcomes
unsolicited proposals from commercial
firms. But it also wants to avoid sub­
stituting Federal support for normal
commercial investment in research or 
compromising the vitality of research 
in educational institutions, where research 
makes a special added contribution to 
science education. Thus, unsolicited 
proposals for scientific research project

-5-
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support from commercial firms may be 
funded where: (a) the project is of 
special concern from a national point 
of view; (b) special resources are 
available in industry for the work; or 
(c, the project proposed is especially 
meritorious.
The National Science Foundation is also
particularly interested in supporting 
research projects that couple the research 
resources and perspectives of industry with 
the research resources and perspectives of 
universities. It therefore especially welcomes 
proposals for cooperative research projects 
involving both universities and industry.

This language will be reflected in all National Science 
Foundation policy documents.

* * * * * * *

NSF Proposed Program for FY 1979
As mentioned earlier, the National Science Board believes

the Foundation's proposed program for fiscal year 1979 is 
well balanced. It has the Board's endorsement. I urge approva 
of the full authorization of $934 million.
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Senator Kennedy. Thank you very much for coming. As I under ­
stand, the Board has sent to the  President recommendations for mem­
bers of the Science Board to take office later this year. Is tha t correct?

Dr. Hackerman. Tha t is correct.
Senator Kennedy. What could we expect in terms of member­

ships? What considerations are being given to scientists among new 
members?

Also, did you give any thought to the inclusion in there of high 
school science teachers?

Dr. Hackerman. The list of people whose names we sent to the 
President include people in public life. It  includes industrial ists. I 
do not believe that it includes any who are particularly involved with 
high school science or junior college science right now.

The list contains a few functioning scientists as has been the case 
in the past;  and, it has a geographical distribut ion as well as a dis­
tribution of disciplines.

We hope tha t the names we sent over will be of use, but I do no t 
know who will be proposed finally.

Senator Kennedy. How long ago did you send them over?
Dr. Hackerman. I would say September or October.
Senator Kennedy. Last September or October?
Dr. Hackerman. Maybe a little la ter than  th at, maybe November. 

It  was in the  fall anyway.
Senator Kennedy. Wha t is the lat est on that tha t you have heard?
Have they given you any indication?
Dr. Hackerman. The indication is tha t nominations will be sent 

up within the next couple of weeks.
Senator Kennedy. Can you elaborate a little bit in terms of the 

types of individuals which are included? Not getting into the names, 
but what are the skills, and what are the achievements or accomplish­
ments or interests which these people have? Can  you break tha t down?

Dr. Hackerman. Some are involved in engineering, both in the 
administra tion of university  engineering and in the functioning area 
of engineering.

There are some physicists.
3 h 're are one or two people who have been in public life and have 

had n > scientific background per se.
There are a couple of chemists, biologists, social scientists. And, one 

is an anthropologist.
I believe there is a mathematician in the group. I don’t remember 

tha t there are part icularly  any large numbers of university presidents 
this time [laughter].

There were 24 names, by th e way, sent forward. As you know, there 
are 8 appointments to be made.

Senator Kennedy. I was looking at your “Science Indicators ,”
your publication, I think 
it about a year  ago as we

arobably 3 or 4 weeks ago, and read th rough 
1.

How do you translate tha t in to your own kind of policy, or do you? 
Wha t value does it have in terms of directions of the National 

Science Foundation  or in terms of bringing this kind of mater ial to the 
attention of the White House Science Adviser or to the Office of Man­
agement and Budget?

Dr. Hackerman. One place where it specifically has made a con­
siderable impact  is the question of innovation in indus try and tha t
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involves research and development in industry . That has caught out ­
side attention and apparently will be a subject of considerable con­
cern for a while.

Another area is qui te clearly the question of whether the scientific 
enterprise has sufficient nourishment to carry on its current, effective 
functioning state.

Dr. Atkinson. The Science Foundat ion sees itself in a coordinating 
role, being cognizant of other agencies, agencies who may use the 
Science Indicators and Science Resources Study.

It  is our job to balance our programs so tha t they offer an appro­
priate dovetailing of the Federal effort. We work closely with Dr. 
Press both  in planning and his inpu t with other agency plans.

Senator Kennedy. I was wondering abou t the in terest of the public 
in terms of science and technology. I t is an elaborate and enormously 
interesting view. It  is an analysis unlike any other kind of reviews or 
studies and surveys which have taken place. It  obviously refers to 
other surveys tha t are taking place, but  it really adds some very 
special dimension and, as I think this has been reflected and as there 
had been some change in the public’s concern and areas of interest 
in science and science policy, la m  wondering what sort of impac t this 
has in terms of the National Science Founda tion and its own priorities?

It  is jus t a study tha t is qu ite interesting reading for a number of 
people, or do you try to at least have some kind of input in terms of 
your own policymaking process?

Dr. H ackerman. The answer to th e last  question is a simple “ Yes.” 
The fact of the mat ter is that the indicators we started out with were 
based on the proposition tha t we had to have a series cf th m in order 
for them to  be of any val e. Standing alone, they did very little good. 
The converging trends have been the important thing.

Second-----
Senator Kennedy. This is the third  on' ?
Dr. Hackerman. Yes; and the fourth  is in preparation  ro.v.
Second, we knew tha t the input  indicators we began witu in 1972 

would be less effective than  output  indicators. The whole science 
indicators operation has been pointed toward good output  indicators 
of the impact of science. But, the development of o utput indicators is 
difficult.

There have been improvements in each of the three science indi­
cators reports. You will find a very large improvement in the fourth 
one. We s tarted  out with little  analysis. We tried to find something 
tha t indicated the strength or the weakness of the enterprise. Our 
analytica l activity  has increased more than proportionately  with each 
successive issue and, again, I believe the four th one will be a watershed 
issue because I believe our output analysis and output  activity will be 
better .

Dr. R ich. I would like to enforce what Dr. Hackerman has said. I 
want to point out the way the indicators have been received by the 
press. I know th at several science reporters from the New York Times, 
and other publications have asked me in advance when they will come 
out.

You may have seen the rather lengthy analysis t ha t was published, 
with the second issue, “Science Indicators—1974.”

I think tha t an analysis of the most recent issue, Science Indicators 
1976, is under way now.
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An area th at I think  is very important is the internat ional indicators 
of sciences and technology. It shows considerable strength  tha t we have 
in many areas and rather strikingly, some areas of weakness. I think  
those comparisons are cpiite valuable and serve to give us a measure of 
understanding about  where we are going relative to where other  
nations are going.

Senator Kennedy. When does you next report come out?
Dr. Atkinson. It is scheduled every 2 years, so it  is a continuing  

process.
Dr. Hackerman. It  is scheduled for 1979.
Tha t [indicating] is a 1978 science indicators which is scheduled for 

publication March of 1979.
Senator Kennei y. I am interested in what  you make up and how 

it either does or does not reflect—or how the results of this or the 
analysis of it or the trends of these reports are impacted.

I am sure there r re a number of things which people already know 
and are working hr rd n.

Can we talk a li tie b it about this?
You are prepaiii g 1 our annual report  for the White House office. 

Tell us a little ab> ut your relationship with the President’s science 
adviser. What hav< you been called on to do?

What sort of sei \ ic s hav e you made available?
How is the relationship working? «
Dr. Atkinson. We ar? asked to provide two reports, an annual 

1-year report which is the state  of science. There are several parts, 
but  in essence it is a look at where we are with regard to some of the 
key issues.

The second repor t we produce every other year. It  phases with the 
science indicators. It  is supposed to be a 5-year outlook at special 
opportunit ies and problems. We use the repor t to highlight tha t 
activity.

Senator Kennedy. This is the first time you have been asked to 
prepare it.

Dr. Atkinson. Yes, this is par t of the original legislation that 
established the White House Technology and Policy Office.

Senator Kenned' . Poth the reports are due in May, both the 
annual report and t' e 5-year report is also due in May?

Dr. Atkinson. N o, the first issue of the 5-year report probably  
will be a year from this fall, about  13 or 14 months from now. The 
first annual report wdl be out late this spring.

Senator Kennedy. In the fashioning of this report , is there any 
way you can give us a summary of what the conclusions are?

Dr. Atkinson. N o, there will be an array  of conclusions in the 1-year 
report. And in the 5-year report,  we will be identifying certain key 
areas and trying to concentrate on them because of their momentary 
and long-term importance.

Those areas will fluctuate  from one report  to another. Over the 
years, the reports should capture  most of the key issues and raise them 
to the consciousness of the scientific community ami the public.

Senator Kennedy. In your working outline of the science and 
technology report—you are familiar with that?

Dr. Atkinson. Yes, I am.
Senator Kennedy. I guess the one area which is most precisely 

defined in the posture statement is the agricultura l area; is tha t 
correct?
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Dr. Atk inson. W ha t you are  referr ing  to, Senator  Kennedy, is the  
annual rep or t. Th ere  is a policy st at em en t from  the science advis er 
which will be the re po rt ’s second section . I t  will give his  overview of 
the stat e of science from  the viewp oin t of OS TP. Th e rem ain ing  
issues include new rese arch and dev elo pm ent ini tia tives,  othe r s tr a t­
egies, and a look at fu tur e ini tia tiv es .

We wan t to  ge t inpu t from  the publi c and from  t ie  Con gress on 
issues  th at they  deem  pa rti cu larly  im po rtan t for fu ture  stu dy .

Se na tor  K ennedy . A t lea st in thi s ini tia l one, agr icu lture is perha ps 
the  only non —how would  you  define  it?  Th e only  nonspecific scien ­
tific su bjec t m at te r th at  appear s, at  le as t f rom looking through thi s in 
a very prelimi nary w ay?

Am I cor rec t?
Pe rh ap s clim ate  research , bu t agric ult ure  is the ------
Dr . Atk inso n. That  is an ear ly summary of the  postu re sta temen t. 

I have  ju st  seen it  for the  firs t tim e.
I know th a t ag ricultura l res ear ch is of key  in terest to the science 

advis er,  pa rti cu larly  a stronger th ru st  in bas ic rese arch rel ate d to the 
pl an t sciences. He is planning  to emphasize  th at .

Cl im ate  research is li sted  here too.  T hat will c ert ain ly be key. There  
is also the bre eder rea cto r and  the Spa ce Sh ut tle , and  then  the  non­
fue l miner al policies.

Se na tor K enn edy. Well, I am ju st  won der ing how yo u se t the  kinds  
of pr ior itie s th at  you do in ter ms  of why some go on and  some go off 
in ter ms  of this .

Dr . Atk inson. Senator , th at is a key  issue. Th is is the first repo rt;  
we have  no t had  the  kin d of in pu t we would like. Th e po int of the  
final sec tion of the annual repo rt is to l ist  some of the  op tions  we believe  
are im po rtan t for fu tur e con sidera tion .

By  list ing  those opt ion s and seek ing in pu t from  many secto rs, we 
expec t to find the  specific top ics  to  be  t aken  up . Th e la st  sec tion  of the  
an nu al  repo rt  is rea lly  an ou tre ach to try to provide a fu rth er  in pu t 
from  a wid er source.

Se na tor K enn edy. You cann ot  do the  whole  landscape . I t  will 
will have  to be selected . I t will be usefu l for the  cri ter ia being used,  
and the  kind of i np ut  th at you wa nt.

I th ink it  would be of some v alu e to try to find ou t w ha t the  c rite ria  
are th a t you are using, and  wha t s or t of inp ut  you  have . I t will have to 
be a balanced  fac tor , bu t I th ink th at the re are clearly a va iie ty  of 
dif fer ent issues.  Th ey  have  an im po rta nt  im pa ct  t ha t s hou ld or should 
no t be cons idered in terms  of the  to tal  review.

Maybe  th at  is  going to be done in ter ms  of thi s rep or t. Bu t in any  
even t, we will have a chance  to evalu ate  this .

So you  are ge tting  th at . Ca n you  supply wha t else is the  bas is of 
the  r ela tionsh ip now w ith  the  W hite Hou se Science Office?

Dr . Atkins on . We have  a close working rel ationship through  the  
ena bling legis lation. We are resp onsible  for pro vid ing  the  science  
adv ise r with long ter m resear ch and  policy issues .

We have severa l ac tiv ities  in prog ress  in th a t area. We have  had 
close working  rel ationships  in bo th  longer  ter m policy issues, and  in 
sh or ter term coo rdination effor ts. Th e working relationship has  been 
extr emely  sat isfactory.

Dr . H acker.man. Se na tor Ke nnedy , the  Board  also has  had good 
inpu t.
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Dr. Rich. You know, Dr. Press was a member of the Board for 6 
years, and knows many of us intimately.

Senator Kennedy. That was certainly the sense and expectation 
today. But I think it is important tha t it be stressed, and that it be 
reflected in terms of this process, because I think it is one of the most 
impor tant features of strengthening our whole scientific input in terms 
of governmental decisionmaking.

Dr. Pimentel. Our interaction with Dr. Press has been continu­
ous. He has been particularly influential in determining strategic  
science and technology decisions. How do we decide on the content? 
We consult with Dr. Press.

Senator Kennedy. As I understand the awards priorities in the 
zero based budget and process were quite different in science informa­
tion than those indicated in the authorization request, can you tell us why?

Dr. Atkinson. Senator Kennedy, I think you may have tha t 
information.

The Board’s recommendations, forwarded to OMB, called for a 
higher level in science education than  the request sent to Congress. 
The details for modifying the  initial request are not available entirely 
to us. I believe the weighing of priorities across the Federal Govern­
ment  led to a modified view of our budget.

Senator Kennedy. We have tha t available, both the request tha t 
you made of OMB and actually  what you received.

As I understand, as a general rule of thumb, the general k inds of 
cuts were fairly much across the board in each of the areas, with the 
exception of science education, am I correct on that?

Dr. Atkinson. There is a strong thru st in the basic science areas 
to ma intain  a high increase. The overall Foundation increase amounts 
to 8.8 percent. In basic research, it is 9.7 percent. To insure t ha t sort 
of increase in basic research, science education took a substantial  cut, 
I think  it was 4.6 percent. So science education did, in this budget, 
emerge with somewhat less than  the cost-of-living increase.

Senator Kennedy. WThy was tha t the one tha t received the brunt 
of the cuts?

Dr. Atkinson. Senator Kennedy, it was in part an analysis of the 
science indicators that you were talking about  earlier. The analysis 
showed the tremendous need to turn  around the basic science effort 
in this country, to commit once again to a strong program of research 
in the sciences. That aspect of the analysis led to our particular thrust 
at the National Science Foundation . While there is an effort to main­
tain a minimum increase in the overall Federal budget, the process of 
insisting on a large increase in basic research forced cuts in other 
areas. In part the cut was made on science education.

Senator K ennedy. Well, I think we ought to take a look at tha t 
ourselves, based upon the rather detailed analysis th at you people did 
in terms of the preparation for thoses requests, and we will do that .

Can you tell us about the continued participation of small business 
in the r estructured applied research program?

Wha t can you tell us abou t the continued role?
Dr. Atkinson. We have  been pleased with our efforts in the small 

business area. Our initial concern, several years ago, was that we 
would not  receive the flow of high quality proposals to just ify the sort 
of funding we were contract ing for. Just the contra ry has occurred.
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We have had an excellent stream of proposals, not only a goodly 
number, but of high quality, and the number of proposals we are now 
supporting in the small business area is up significantly.

1 would be glad to provide the details for the record. I have it here 
before me, but  there are a number of components to it that are not 
easily described.

Senator Kennedy. Maybe you can provide tha t for us. Maybe you 
can provide for us what was done this year, and what you expect to be 
doing in terms of next year.

Dr. Atkinson. Yes.
Senator Kennedy. Can you summarize what you plan to do next year 

briefly?
Dr. P imentel. I have the numbers for fiscal year 1977, some $10.6 

million contract and gran t awards were made to small business, 128 
awards total.

Senator  K ennedy. W hat do you expect next  year in terms of dollar 
figures?

Dr. Atkinson. I think we are expecting an increase in activ ity in 
that area. I  would like to provide tha t for the record.

Senator Kennedy. Very well.
[The information referred to follows:]

Smal l B u s in e s s  A c tiv it y

In fiscal year 1977 there were 130 grant and  contract  awards tot aling $10.6 
million to small business firms by NSF  program directorates (the da ta  exclude 
purchase  orders  and  similar procurements) . Of th e 130 awards, 95 were made  by 
the Directo rate  for Applied Science and Rese arch  Applica tions for $7.6 million. 
Other NSF directorates  and offices made 35 aw ards tota ling $3 million.

In fiscal y ear 1978 it is estimated th at  the re will be a to ta l of approximately 
$10.3 million awarded to small business firms. It  is expec ted th at  ASRA will 
award $6.8 million of these in meet ing i ts s ta tu tory  obliga tions. It  is probable th at  
approxima tely  $3.5 million will be awarded to small business firms by other NSF  
dire ctorate s and  programs.

For fiscal year  1979 we e stim ate th at  ASRA will award  approximately $10.0 
million to small businesses, which re presents 15 pe rcen t of th e ASRA tota l request 
of $73.9 million, less the  $7.0 million requested for Integr ated Basic Research, 
which funds  proposals init iate d throug h the  Fou nda tion ’s basic research  direc­
torates. It  is estimated  th at  other NSF  programs would award $3.6 million to 
small businesses  for  a  fiscal y ear 1979 total  of $13.6 million.

Senator J avits. May I put  one question in the  record?
Senator Kennedy. Surely.
Senator Javits. First, I would like to express my identification 

with the Chai r’s views on science education.
Also I would like to make a suggestion. Perhaps the National 

Science Foundat ion could research into the methods of teaching 
science education, or work with the NIE.  You are pre tty  smart  
fellows. Maybe they are not teaching it right.

If you would, just  think about it.
The question I would like to pose to you is this. I am appalled 

by our rate of productivity. We are seventh among the 7 major 
industrial  nations, or the 10 comparative nations that  generally 
relate to productivity.

I think, Dr. Atkinson, with our chairman’s permission, if you could 
give us some information, we would be very happy. I do no t want it 
now, because i t would take a lot of time, but I would like to know 
where research and development would fit into tha t picture.
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I have a deep feeling tha t we are falling behind on research and  
development, and we are falling behind on the modernization of our 
industrial  plants—both.

The lat ter  may not be your business, but anything  you can con­
tribute , sir, on that subject would be tremendously helpful.

Dr. Atkinson. Senator, I will provide that  for the record.
Ten years ago, we could not describe a relationship between re­

search and development and produc tivity and industrial  growth. 
There was a lot of anecdotal evidence, but very little firm data . 
Now there is data  on investment in research and development and 
subsequent growth in productivity. It  is that relationship that  I 
will be adding for the record.

Your suggestion that the National Science Foundat ion join forces 
with the NIE  to examine questions on science education is an in­
teresting one. Last  year we initiated such a joint  program with the 
National Ins titu te of Educa tion.

Senator J avits. Thank you very much.
Senator Kennedy. We will just  recess briefly.
[The materia l referred to follows:]
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THE IMPORTANCE OF R&D TO PRODUCTIVITY GROWTH

An in v e s t ig a t io n  o f  lo n g - te rm  U.S . eco nom ic  pe rf o rm a n ce  by  Edward 
Den ison  has in d ic a te d  th a t  abou t 50 p e rc e n t o f  m easu ra b le  U.S eco no m ic  
g ro w th  be tw ee n 194 8 an d 1969 d e r iv e d  fr o m  adv an ce s in  kn ow le dge.
Den ison  d e li n e a te s  "a d va n ces" in  kn ow le dg e a s :

" . . . w h a t  is  u s u a ll y  d e fi n e d  as te c h n o lo g ic a l kn ow le dge -  
kn ow le dg e c o n c e rn in g  th e  p h y s ic a l p r o p e r t ie s  o f  th in g s ,  
and  o f  how to  mak e,  co m bin e, o r  us e them  in  a p h y s ic a l 
se nse . I t  a ls o  in c lu d e s  'm a n a g e ri a l know le dge ' -  know­
le d g e  o f  b u s in e ss  o rg a n iz a t io n  and o f  management te c h ­
n iq u e s  c o n s tr u e d  in  th e  b ro a d e s t s e n s e ."

T h is  co m p u ta ti o n  does  n o t ta k e  in t o  a c c o u n t im pro ve m ents  w h ic h  a re  n o t 
mea su red by n a t io n a l inco me a c c o u n ti n g  te c h n iq u e s . Ex am ple s w ou ld  
in c lu d e  m a jo r q u a l i t a t i v e  ch an ge s in  p ro d u c ts  ( e . g . ,  com pu te r p e r fo rm ­
ance ) o r  deve lo pm ents  o f  new fo rm s o f  b u s in e ss  o rg a n iz a t io n  ( e . g . ,  
s e l f - s e r v ic e  s to re s  an d supe rm ark e ts  in  r e t a i l  t r a d e ) .

Res ea rch and deve lo pm en t a re  th e  p re d o m in a n t so u rc e s  f o r  th e s e  adv an ce s 
in  kn ow le dg e w h ic h  c o n t r ib u te  so much to  U .S . ec on om ic  p ro g re s s .
Res ea rch ad va nce s s c i e n t i f i c  know le dge , w h ic h , in  t u r n ,  en ha nc es  th e  
in t e l l e c t u a l  s k i l l s  in d iv id u a ls  b r in g  to  t h e i r  w ork  an d p ro v id e s  a 
so u rc e  o f  id eas  f o r  new te c h n o lo g ie s . T e c h n o lo g ic a l deve lo pm en t is  
necessa ry  f o r  th e  c re a t io n  and a d o p ti o n  o f  new and im pro ved p ro d u c ts  
and p ro d u c ti o n  te c h n iq u e s . R&D in c re a s e  p r o d u c t iv i t y  by p ro v id in g  
im pro ve d m a c h in e ry , m a te r ia ls ,  and  p ro d u c ti o n  te c h n iq u e s . Th es e in v e s t ­
me nts  r e s u l t  in  new and im pro ve d goods and s e rv ic e s  f o r  consu m ers . The 
p ro d u c ts  an d new  kn ow le dg e to  p ro duce  them  n o t o n ly  p ro v id e  f o r  a mo re 
s a t is f a c t o r y  l i f e s t y l e  b u t a ls o  en ha nc e th e  p ro d u c ti v e  c a p a c it y  o f  
in d iv id u a ls .

A nu mbe r o f  s tu d ie s  su gg e s t a s tr o n g  a s s o c ia t io n  be tw ee n R&D spend in g  
an d g ro w th  o f  p r o d u c t iv i t y  an d o u tp u t .  A re c e n t s tu d y  o f  s e le c te d  U .S . 
in d u s t r ie s  shows a s tr o n g  a s s o c ia t io n  bet wee n th e  r a t io s  o f  t h e i r  R&D 
spend in g  to  s a le s  and t h e i r  g ro w th  o f  la b o r  p r o d u c t iv i t y  and o u tp u t .
The r e s u l t s  show in d u s t r ie s ,  e . g . ,  c h e m ic a ls , e le c t r i c a l  m a c h in e ry , 
w h ic h  ha ve  h ig h  r a t i o s ,  e x p e r ie n c e  s u b s t a n t ia l ly  h ig h e r  g ro w th  o f  p ro ­
d u c t iv i t y  an d o u tp u t th an  in d u s t r ie s ,  e . g . ,  t e x t i l e s ,  w h ic h  ha ve  lo w  
r a t io s .  In  a d d i t io n ,  o th e r  e m p ir ic a l re s e a rc h  s tu d ie s  ha ve  d em ons tr a te d  
s u b s ta n t ia l in c re a s e s  in  o u tp u t ( n e t t in g  o u t in c re a s e d  in p u ts  o f  la b o r  
and c a p i t a l )  a s s o c ia te d  w it h  e x p e n d it u re s  f o r  R&D. Th ese s tu d ie s  show 
$30 to  $50 in c re a s e s  in  annua l o u tp u t a s s o c ia te d  w it h  a $100  in v e s tm e n t 
in  R&D. Th es e f in d in g s  come fr o m  s tu d ie s  o f  R&D in  c h e m ic a ls , p e t r o ­
leum  r e f in in g ,  and a g r ic u l t u r e .
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Investments in R&D not on ly re su lt  in grea ter p ro ductiv ity  and ou tput 
fo r the firms developing the new or  improved technology but fo r the 
buyers as w e ll . This  d if fu s io n  o f be ne fits has been noted es pec ia lly  
fo r machinery (e .g .,  computers, e le c tr ic a l generating equipment) and 
fo r mater ials (e .g .,  p la stics) or  components (e .g .,  semiconductors).
One recent attempt  to  qu an tify these be ne fits has estimated th a t fo r 
the manufacturing sector  during  the 1960's the average pro ductiv ity  
return s to R&D conducted by the indu st ry  amounted to about 30 percent 
per year ; the annual return s to R&D embodied in purchased inputs  were 
about 50 percent. Another study o f 17 tec hnolo gic al innova tion s 
showed th at more than ha lf  o f the measurable economic re turns from 
these innovatio ns went to the buyers and users.

Several documents, which ela borate on the re la tio nsh ip  between R&D and 
p ro ductiv ity , have been forwarded to the Committee. They are :

1. Text o f "Remarks by Dr. Richard C. Atkinson  at  the Fran kl in In s t i­
tu te ,"  November 2, 1977.

2. Nat ional Science Foundation,  Research and Development and Economic 
Growth/Pr od uc tiv ity , Papers and Proceedings of a Colloquium, Decem­
ber 1971.

3. National  Science Foundation, Prel im inary Papers fo r a Colloquium 
on the Re lat ion sh ip between R&D and Economic Growth /P ro du ct iv ity ,
November 9, 1977.

4. S. Okubo, R. Pie karz,  and E. Thomas, "Int er nat io na l Comparison o f 
Levels and In dustr ia l Composition o f En terpr ise  Funded R&D in Manu­
fa c tu ri ng ,"  paper presented at  the Engineering Foundation Confer­
ence, Easton, Maryland, October 1977.

5. Ro lf Piekarz and Eleanor Thomas, "U.S. P ro duc tiv ity  Growth: An 
Assessment o f Perceptions and P re sc ript io ns ,"  in  H.R. Clauser,  
ed ito r,  Progress in  Assessing Techno logical Inno va tio n, 1974
(We s t  port , Conn.: Technomic Pub lic at ion,  1975).
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[Short recess.]
Se na tor  K enne dy . L et  us r esum e.
Our next witness will be Irv ing Shain , chance llor , Un iversit y of 

Wiscons in, Ma dis on , Wis.,  who will be s peaking  to us on beh alf of the  
Am erican  Associa tion  of Unive rsi ties, the  American Council  on 
Ed ucati on , and the Na tio na l Associa tion  of St at e Un ive rsi ties and  
La nd  Gra nt  Colleges .

STATEMENT OF DR. IRVING  SHA IN,  CHANCELLOR, UN IVER SITY  OF
WISCONSIN, MADISON, WIS. , ON BE HA LF  OF AMERICAN ASSOCI­
ATION OF UN IVER SIT IES, AM ERICA N COUNCIL ON EDUCATION,
AND NATIONAL ASSOCIATION OR STATE UN IV ER SITIES  AND
LAND-GRANT COLLEGES

Dr . Sha in . S en ato r Kennedy , you have  nam ed all the insti tu tio ns  
and  the  organi zat ion s which 1 am rep res enting. Th e in sti tu tio ns  in­
volved  per form vi rtu all y all of the  academ ic bas ic research sup ported 
by  the  Federal  Governm ent, and  they  produc e alm ost  all of the  
Nat ion’s h igh ly tra ined scientific  and technical  manpo wer.

Mr. Ch air man , the  ad min ist ra tio n has prop osed a rene wed  com­
mitm en t to bas ic rese arch in fiscal ye ar  1979. T he  b ud ge t i s a com pre ­
hen sive st ra tegy  to res tore needed  gro wth in reason able inc rem ents to 
the Na tio na l Science Fo un da tio n,  and  to a number of othe r Fed era l 
bas ic research  program s. These  pro gra ms , and  the  academ ic research  
ac tiv ities  they  support , are the  fou nd ati on  of our world  leadership 
in  science and technolo gy.

In  the pas t 2 years  re aso nab le increas es have be en req ueste d for the  
bas ic research  programs of the  Na tio na l Science  Fo un da tio n.  We 
ap plau de d those efforts because  o f t he  imp ortan ce of su pp or t for basic  
res ear ch.

We worked  closely wi th the  Congress tow ard  meeting  those objec­
tives.  Th e bro ad effo rt prop osed for  fiscal ye ar  1979 to str en gth en  the  
bas ic resear ch across the miss ion agencies is mo st welcome,  and the  
aca dem ic rese arch comm unity  vigorously  supp orts th a t str ate gy .

If  the Na tional Science Fo un da tio n is t o con tinue to play  it s unique  
role  among  Federal  agenc ies engaged in bas ic resear ch,  the n it  is 
neces sar y th at its  pro gra ms , the core of th at  Fe deral  effort, also be 
str en gth en ed .

We urge thi s subcom mi ttee to pro vid e the  full am ou nts req ues ted  
for Na tio na l Science Fo un da tio n bas ic research,  and  wi thin th at  re­
qu es t, the re are some spec ial con cerns w hich 1 would l ike to emphasize.

Th is decline has  been rea l in ter ms  of simp le obsolescence and  in­
ab ili ty  to replace wo rnou t eq uip men t because bu dg ets  hav e been so 
ba dly erod ed by inf lat ion ; and the  decl ine has also been rea l in terms  
of m issed  research o pp or tuni tie s because  in st itu tio ns  have b een  unab le 
to purch ase  m ode rn instr um en ta tio n in rap idl y dev eloping areas such  
as mass spect rome try  and  nucle ar magnetic resonanc e spec tro me try .

To  illus tra te the seriousness  of thi s po int , inform ed est imate s of a 
minim um  scient ific eq uip men t bu dg et at  a major  resear ch un ive rsi ty 
are  in the  range of 10 p ercent  of the  resear ch in st ru men ta tio n inv en­
to ry —simply to rep lace wo rnou t and obsolete equip me nt— no t 
counting the  inv estm en ts nee ded  in new tech nology .
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This does not seem unreasonable, since over a 10-year period— 
on the average—scientific instrumenta tion wears out and becomes 
obsolete. Yet, in many universities, equipment budgets are never 
more than 3 or 4 percent of the inventory value of the instrumentat ion, 
and frequently are of the order of 1 percent. Imagine having a 100-year 
replacement schedule for scientific equipment.

One factor which has been overlooked frequently  is th at the curren t 
inventory of equipment for both instruction and scientific research 
in the Nation’s universities came th rough the capital budgets rather 
than  the operating budgets.

Thus, during the sixties, when enrollments were increasing rapidly, 
we responded through intensive construction of new facilities. When 
we bu ilt labs, we equipped them with funds which were par t of the 
building construction budgets. But now, all at once, this equipment 
is 10 to 15 years old. The microscopes are shot. The ovens are burned 
out. The spectrometers are unstable, and there is no captial budget 
available for replacement of all this equipment.

Please consider how many buildings went up in the sixties, and 
imagine how much 10- and 15-year-old equipment is housed in 
them, and you begin to see the magnitude of the problems. Our 
operating budgets are simply too small to replace tha t wornout 
equipment, especially at 1978-79 prices.

This instrumenta tion problem is extremely serious, and we urge 
the committee to continue the effort begun last year by providing 
the amounts requested for the basic research directorates.

Senator  Kennedy. You are all in substantial agreement with that 
kind of analysis?

Dr. Atkinson. Very much so.
Senator Kennedy. Your budget is $24 million or $26?
Dr. Atkinson. Last  year we had a special thrust, which we viewed 

as a continuing thru st over a long period of time. Some have mis­
interpre ted i t to indicate th at  a 1-year thru st would solve this problem. 
From our view Dr. Shain is exactly on target.

Senator Kennedy. Have you an assessment in terms of national 
need? What percent of the need will you be able to go with with your 
budget, your assessment?

Dr. Hackerman. An earlier estimate was made that  it required 
$200 million.

Dr. P imentel. We are in a catch-up situation.
Senator Kennedy. All right.
Thank you.
Dr. Shain. I would also like to  point out tha t the National Science 

Founda tion recently announced a new program to establish a limited 
number of regional instrumentation centers as sites for very costly 
equipment. This is r ight on targe t. To be used most efficiently, ex­
tensive instrumentation  must be shared. We support this effort, and 
encourage its successful implementa tion.

Senator Kennedy. Are the universities working that  out 
comfortably?

Dr. Shain. We are in the proposal-writing stage at the moment. 
We are no t sure how i t will work out. We have a group working very 
hard putt ing together a proposal for a regional instrumentation 
center. If we can get the funds, it will have a tremendous impact, 
both on universities and other research sources.

Senator Kennedy. You are setting that as sort  of a criterion?
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Dr . Atkins on . I t is one of our th rusts. We see it as an im po rtan t 
one for thi s equ ipm ent . We will probably be fun din g only fou r or 
five cen ters . In  one respect,  it is an  exp erim ent . If  the proposals  
look ve ry good and  the  ini tia l opera tio n is very successful,  then  it 
migh t even  be bioade ned .

Sena tor  K enn edy . You are giv ing pr iorit y to these sha red  
facil ities?

Dr . P im en te l. This will be a str ong pro ponent for tho se th at are  
funded.

Senator  K enn edy. Tha nk  you.
Please proceed, Do cto r Sha in.
Dr . Sha in . The second majo r po int I would  like to  emphasize  is 

ou r concern ove r the  need  to provide for a con tinued flow of tal en ted 
young sci en tis ts into  the Nat io n’s lead ing  science  de pa rtm en ts.

The fiscal ye ar  1979 bu dg et  recognizes  the  serio usness of the pro b­
lem,  and we commend the respons iven ess of the Na tio na l Science 
Fo un da tio n bud get .

As a n ill us tra tio n of th e pro blem the re is a very dis tu rb s g te ndency 
in th is co un try  to tie su pp or t for the  develop me nt of youi g scient ists  
to a presum ed foieknowiedge  of the  job  marke t. Th is Sa rts igh ted  
appro ach ignores the  fact  th at  the educational pipeline for  a researc h 
sc ien tis t, st ar tin g as a fre shm an in college, is 8 t o 10 ye ai s lcng.

Bec ause the re will be a more lim ited  range of em plo ym ent oppor­
tuni tie s for  y oun g facu lty  in the ne xt  decade , some peop le ai gue th at  
the  pipelin e ought to be closed  down.

Ju st  the opposit e ;s the  case. Th ere  is a c ruc ial need to  m  in tai n the  
research  capacit y of thi s co un try  so th at we will h a \e  t ’. e scientific 
reso urces to respon d to new  na tio na l crises.

Consider ing  the  pro blems we face now— energy,  envir<~ ment,  agr i­
cu ltu re,  he al th—we ca nn ot  afford to phase resear ch cap bil ity .

Th us , as the  declining  enro llm ents of t he  1980’s reduce he numb ers  
of y oung  s cientists bein g tra ined , we must ma ke cer tain  th at the  ones 
th at are  tra ine d are  pro vided with post-docto ral  oppor  uni ties  which 
will allow them to u t lize thei r tra ining , and  allow so< ety  to benefit  
from the resear  h e p  ib ili ty  they  rep resent .

We  mus t be r3ady for the next  crisis wi th a str on g a d effec e 
research  capabil ity  m our Nat io n’s universities. Our m< s n por  ai t 
na tu ra l resource  is t ie i nte llect of the next  g enera tion of y cun^  scien ­
tis ts  in thi s co un tiy .

We urge  th at  t he  udget req uests  fo r t he  b asic  re sea rch  dir ec tor ate s 
be app rov ed so t' a the  cu rre nt  min ima l pro gra m for postdoctoral 
research  op po rtu n ti is can  be ma int ain ed . And  in fu tur e years  we 
stron gly believe thes e op po rtu ni tie s should be exp and ed.

Th is, by  the  way , wou ld tie in exc ept ionally  well wi th the  Na tio na l 
Science Fo un da tio n’s th ru st  tow ard  coo per ative research pro gra ms  
wi th ind us try , and  could  grea tly  str en gth en  tra ns fer of basic  research 
int o applied  area s.

Because the  det ailed org ani zat ion al and fun din g arr angeme nts  re­
qui red  would  va ry  by de pa rtm en t and  by  field, the app roache s to the  
pro blem would hav 3 to be carefu lly worked ou t. We sta nd  rea dy  to 
help the  ad mi nis tra tio n and the  Congress in thi s tas k.

Ou r pa rti cu lar concern is because  of economic  reasons,  the  basic 
research done  in the  priv ate s ector has been  sh arp ly  cut  back . B y a llow­
ing the  Na tio na l Science Fo un da tio n an d the unive rsi ties to en ter into
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a partnership with the private sector, that would enhance technology 
transfer.

Senator K ennedy. We have begun to t ry to take some general steps 
in th at direction.

Dr. Shain. Yes; I know that.
Senator Kennedy. Not all universities we have heard from are in 

agreement with it because of the limited funds, b ut t hat  is encouraging.
How do you look a t it, Dr. Atkinson? We are very much aware of 

these demographic changes and fluctuations. We got into this to some 
extent on the mandatory retirement issues, the impact it was going 
to have of raising the age level.

How are you dealing with that? How much of a problem is that?
This is a theme we hear  each year tha t seems compelling. How do 

we deal with that?
Dr. Atkinson. It is a t the top of our priorities. Next fall we will 

have the largest group of freshmen entering college; 1981 will be the 
maximum year for the  college age population. Thereafter, in the follow­
ing 15 years a 30-pcreent drop in the college population  will occur. It  
will effect the training  of scientists and engineers, particularly at the 
advanced level. And it is an issue that  we must  (leal with at a fast 
pace. Dr. Shain’s remarks are very much in our mind.

Senator Kennedy. I suppose you would ra ther have them in your 
pocketbook in terms of funding or supporting these kinds c f questions?

Dr. Atkinson. Senator, if, by this time next year, some proposals do 
not come forth fr( m the administi a'ion  describing not one, but  at 
least two or three avenues for dealing with the issues of young inves­
tigators and an insi red supply in the sciences, then I will think we are 
way off the mark.

Senator Kennedy. You are going to work closely with the asso­
ciations?

Dr. Atkinson. Yes. Dr. Press has been working closely with us in 
laying plans.

Senator Kennedy. We will look forward to following this.
Dr. Shain. We have included a number of other points which con­

cern us tha t are in the written statement. I will not mention them. I 
will only mention tin t we are concerned about the need for more 
stable funding so t ha t effective planning can insure maximum bene­
fit from the allocation of scarce resources.

Senator  Kennely. Tha t is primarily a ma tter  for Congress.
It  is true in just  about every program we are dealing with. It  is 

something I agree with.
Dr. Shain. Then I mentioned the importance of the cocpcrative 

research and development effort with industry in view of the reduced 
emphasis on basic research in the private  sector, and the need for 
graduate student support which parallels the need for postdoctoral 
si pport.

w e have made some comments on the importance of undergraduate 
sciences programs which insure broad access to science careers, and I 
cannot help but  mention our regret at the termina tion of the  flexible 
funding for the formula grant programs.

These points are discussed in more deta il in the  written statement. 
And in conclusion, Senator, I woudl ju st like to say tha t we strongly 
support the broad strategy of the President to strengthen the basic
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research programs of the National Science Foundation. The Nation’s 
colleges and research universities which conduct National Science 
Foundation  basic research programs support the budget. We stand 
ready to be of assistance to you and to the members of this subcom­
mittee as you consider the issues before you.

I will be pleased to respond to any questions th at you have.
Senator Kennedy. Why does the  NI II get the flexible funding and 

you people do not?
Dr. Atkinson. Tha t is an interesting question, Senator Kennedy.
Senator Kennedy. I was ju st interested. [Laughter.] We are taking 

a look a t NIH.
Dr. Atkinson. When the NIH  comes aboard, they seem to walk 

away with a somewhat larger budget than  the OMB has recommended. 
We always walk with a little  less.

Senator Kennedy. We are trying to take a look at  tha t in terms of 
priorities and how they are set, so it  is not just  the whims of the pres­
sure groups.

One believes strongly in the component of public input  and inter­
relationship and interfacing between the science and the public. 
I am concerned about the type of input where Congress ju st comes 
and hands either more or protracts jus t on the basis of narrow political 
kinds of pressure. That  is probably not as healthy a way of dealing with 
the issue as we can find.

Why is OMB willing to take the more flexible funding? I do not 
know. I am interested in what  your views are. We will take a look. It  
seems to me tha t if it is working effectively there, that it  would cer­
tainly appear  to have some justification in your case.

Dr. Atkinson. S<nator Kennedy, we would have been much 
stronger for the basic s tability  gran t program, much more so a year 
ago. Now, with the increase in flow of dollars to the mission agencies to 
support basic research, we will sta rt to have a little more flexibility. 
We believe the basic stability  type of support is a good idea. But in 
terms of our priorities and other activities in basic research, the prior ity 
is not as high today as it was a year or so ago.

Dr. Shain. As a university administra tor, principal investigators 
sometimes have short gaps in their support and institu tions do need 
an opportuni ty to provide seed money and to provide coverage be­
tween contracts and grants so tha t the principal investigator can 
make and keep long-range plans for research productivity.

We view it as a way of increasing the effectiveness of our use of the 
Federal dollar.

Senator Kennedy. OK. Thank you.
Dr. Shain. Tha t concludes my presentation.
Senator Kennedy. Your complete prepared statement will be made 

a p art  of the record.
[The prepared statement of Dr. Shain follows:]
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Mr. Chairman and members of the Subcommittee:

I am Irving  Shain, Chancellor o f the University of Wisconsin at Madison.
I am presenting testimony on behalf of the colleges and un iversities that are 
members of the Association of American Universities, the American Council on 
Education and the National Association of State Universities and Land-Grant 
Colleges. Together these institu tions perform vir tual ly all of the academic basic 
research supported by the Federal government, and they produce almost a ll of 
the Nation's highly trained scien tifi c and technica l manpower.

FY 1979 Budget for Basic Research

Mr. Chairman, the Administration has proposed a renewed commitment 
to basic research in FY 1979. The budget is a comprehensive strategy to restore 
needed growth in reasonable increments to NSF and to  a number of other federal 
basic research progams. As this Committee is well aware, these programs, and 
the academic research activ itie s they support, are the foundation stones of the 
world leadership our nation enjoys in science and technology. Our preeminence 
in many s cientif ic and technological fields flows directly from our past investments 
in the search fo r new knowledge.

In the past two  years re latively large increases have been requested for 
the basic research programs of the National Science Foundation. We applauded 
those e ffo rts  because they signaled a reversal in the decline of support fo r basic 
research and we worked closely with  the Congress toward meeting those objectives. 
The broad e ffo rt  proposed fo r FY 1979 to strengthen the basic research across 
the mission agencies is most welcome, and the academic research community 
vigorously supports that strategy. If the NSF is to continue to play it s unique 
balance wheel func tion among federal agencies engaged in basic research, then
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it is logical and nece ssary th at  i ts programs, the  core  of th at  federal ef fo rt,  also 

be strength ened. We urge this Subcommittee to provide the  fu ll amounts requested 

for NSF basic research.  Within tha t the re are  some special  concerns which I would 

like to emphasize.

Ins trum enta tion  and Equipment

A top prio rity , and a reason  we urge full suppor t of the  budget recommenda­

tions, is th e continuing need to strength en scientif ic inst rum entatio n and equ ipment. 

The nat ion's inventory of research ins trum enta tion  in academ ic labo rato ries  has 

suffere d deteriora tion . There is consensus on th at  point. Last year the  Association 

of American Universit ies sponsored a report  funded by NSF, tit led,  The Sta te 

of Academic Science , by Smith and Karlesky, which documented  the decline  in

the  sc ien tific inst rum entatio n resou rces of universities. This decline  has been

real in term s of simple obsolescence  and inability t o replace worn out equipment  

because budgets  have been so badly eroded  by inflat ion; and also  in t erm s of forgone 

rese arch  opportunit ies because inst itut ions  have been unable to  purchase modern 

inst rum entatio n in rapidly developing areas such as  math spectrometry and nuclear 

mag netic resonance spectro metry.  To illu str ate  th e seriousness  of this  point,  

informed  es tim ates of a minimum s cienti fic equipm ent budge t a t a major resea rch 

unive rsity are  in the  ran ge of 1096 of the rese arch  in stru menta tion  inventory  --  

simply to replace worn out and obsole te equipm ent — no t counting the  investm ents 

needed  in new technology. This does not seem unreasonable , since over a 10 year 

period — on the  average - - scient ific  ins trum enta tion  wears ou t and becomes 

obso lete . Yet , in many universit ies, equipm ent budgets  a re never more than 3% 

or ^96 of the  inventory value of the ins trum enta tion , and frequently are  of the 

orde r of 1%. Imagine having a 100 yea r repl acemen t schedule for scientif ic
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equipment. The FY 1978 NSF budget signa led the  seriousness of the problem

by placing a high p rio ri ty  on in strum en tat ion  programs. Last year  1/3 o f the

proposed budget increase was targeted the re.  The FY 1979 budget again emphasizes 
the  seriousness of  the problem and notes that  spec ial e ff o rt s  w ill  be made in  

physics, chem ist ry and o the r selected f ie lds.  We fu lly  support  these in itiativ es 

and we urge the  C om mittee  to  cont inue the e ff o rt  begun last  year by prov iding 
the  amoun ts requested fo r the Ma the ma tical and Physical Sciences and Engineering; 
Atm ospheric, Earth  and Ocean Sciences and Bio log ica l, Beh avio ral,  and Social 
Sciences basic research direc torate s.

The Na tiona l Science Foundation rece nt ly announced a new program to  

establish a l im ited number of reg ional instrumen tation cen ters as sites fo r very  

cost ly equ ipment . To be used most e ff ic ie n tly , expensive instrum en tat ion  must 
be shared. We support this  e ff o rt  and encourage its  successful impleme nta tion.

Young Fa cu lty

Concern is bui lding over the need to provide fo r a co ntinued  flow of talented 
young fa cu lty in to  the nation's leading science departm ents. The decade ahead 
w ill  be a p eriod of declin ing enro llments and diminished career  opportunit ies  for  

ta lented  young academic inv estigato rs.  To ensure a min imum infusion in to  science 
of fresh ta lent  and new ideas, and to ma intain  the  research ca pa bi lity  of th is nation, 
steps must be taken soon to p rovide the resources necessary to  c rea te a s uf fic ient  
number of places fo r young fa cu lty  in the  nation's lead ing academic  science depar tments.

The FY 1979 budget recognizes the seriousness of the prob lem. Dr. Frank 
Press, the  President's Science Adv isor , Dr . Ric hard Atk inson, Dire ctor  of the 

Na tiona l Science Foundation and Dr. Norman Hackerman, Cha irman of the National
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Science Board, have announced plans to address the  problem. We commend the 

responsiveness of the Pres iden t's budget to this  emerging problem . We will support 

and cooperate  in eff ort s to respond to it.

The so-calle d young faculty issue is not a la rge -scale  problem which will 

requ ire vast sums to solve. It is, in our opinion, a  re latively small, highly focused 

problem . The si tuation  varies widely among and within universi ties , by academic  

departm ent  and by field . In some dep artm ents r eti rem en ts and normal changes 

will provide a margin for renewal. Oth ers fac e inflex ible sta ffing p attern s which 

provide no room fo r many y ears  for  growth or facu lty  r eplacement. The numbers 

of young faculty  requir ed to ensure the  continuing renewal of key academ ic science 

departm ents, in m ost cases , may be small. An inves tme nt suf fic ien t to  support  

one, two, or perhaps , thr ee  junior faculty frequent ly will provide a d epartment 

suf fic ien t s timulus.  It is im por tan t t o bear in mind t ha t the  planning f or such 

ini tia tives will have to be done on that  rela tive ly small and tar ge ted  scale.

Highly trained  young people are  essen tial to  th e nation's  basic research  

ef fo rt because the ir vigor and freshness s tim ula te the  con tinued renewal of 

acad emic sc ience. In many f ields,  including chemistry , physics,  and mathematics 

for example, thei r ideas and research  p roductivity a re the  cutt ing  edge of the 

discipline's research  e ffo rt. They ar e the  next generation  o f senior inve stigators 

and teachers . Unless special steps are  taken now to ensure the  continued placement 

in key departm ents  of a minimum number of these individuals, the  1980's could 

become a d ecade of lower mobility, los t momentum, increasing st agnation and 

displaced tal en t. Even more impor tan t, however , is  the cruc ial need to  maintain  

the  re sea rch  capac ity of this country so t ha t we will have the scient ific  resources



82

-5-

to respond to  new national crises. Considering the problems we face now — energy, 
environment, agriculture, health — we cannot affo rd to phase down research capabil ity. 
Thus, as the declining enrollments of the 1980's reduce the numbers of scientists 
being trained, we must make certain that they are provided with  post doctoral 
opportunit ies which w ill  allow them to ut iliz e their train ing and allow society 
to benefit  from the research capabilities they represent. We must be ready for 
the next crisis, with  a st rong and ef fecti ve  research capability in our nation's 
universities.

Because the detailed organizational and funding arrangements required would 
vary by department and by f ield, the approaches to  the problem would have to 
be carefu lly worked out. We stand ready to help the Adm inist ration and the Congress 
in this task.

Effectiveness of Funding

While we are gra tifie d that the budget proposes sustained growth in NSF 
basic research programs, the effectiveness of federal support fo r academic science 
must be judged fin al ly in terms of the impact which funds have on the quality 
of the science produced and on the produc tivit y and eff iciency  of academic 
researchers. In recent years budgetary pressures have led to disruptive funding 
practices such as projects which are funded fo r unreasonably short-te rms, sometimes 
fo r less than a year. Stable, long-term support, often has been lost.  As budgetary 
steps are taken to strengthen the base of federal support fo r basic research, we 
urge the Congress and Executive agencies, including the National Science Foundation, 
to ensure a greater degree of sta bil ity  and effic iency in the terms and conditions 
employed to support academic science.
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New funding a rrange ments  may be needed as we move in to the  1980's. These 

associations and the  nation 's rese arch  universities hope to contribute  t o the formu­

lation of new strate gie s and altern ative  approaches for the support  of academic 

science. We will keep the  Comm ittee fully info rmed as our plans develop for

init iatives  in this area.

University- Indus trial Cooperation

The role of R&D in the  health  of the  economy has been underestim ated.

As rep orted by Science Indicators , 1976, "advances in knowledge" have accounted 

for  about 1/3 of the  growth in ou tput in the for ty-year period between 1929 and 

1969. Inves tment in R&D br ings consi stent ly high rate s of return  to industries  

and to the  society . But many industrie s have  reduced the ir commitm ent to basic 

rese arch  to low level s which, i f unchanged, could weaken our knowledge and 

technology base. Universit ies welcome the increase s in support for academic 

basic research . The Nation is fundam entally dependent upon e xcellence in univer­

sity  research  programs. But univers ities  alone n eith er can nor should provide 

the spect rum of fundamental knowledge necessa ry to  th e development of new 

technologies and products . Strong university and s trong  indust rial research  programs 

eac h play im port ant and complementary roles.  Both a re essent ial to our economic 

well-being . Therefore , we fully support eff ort s by NSF to  fo ste r close r coopera tion 

betw een academic and industrial  researche rs.

Graduate Student Support

The NSF portable fellowship program is an imp ortant  recognition of the 

federa l int ere st in supporting the  most able students  in s cience. We were concerned 

that  the number of new star ts  dropped precipi tiously  la st yea r from more  than
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500 to slightly  more than 400 new starts. We are g ratifi ed , however, tha t the 

number of  fellowships for  students enrolled as undergraduates in min ority ins titu ­

tions wi ll increase. We fu lly  support that program. We would urge, however, 

tha t the Committee provide sufficent  support to restore and stabi lize the principa l 

fellowship program a t a minimum of  500 new starts  per year.

Undergraduate Science Programs

The NSF undergraduate science education programs are a high pr ior ity  o f 

the Nation's colleges and universities. They should be continued at least at current  

levels adjusted to  meet inflation. We regret that  the Undergraduate Research 

Participation (URP) and Student Originated  Studies programs are proposed to 

be terminated in  FY 1979. We are pleased that  the Comm ittee  on Science and 

Technology has recommended continuation of the URP program. The Compre­

hensive Assistance to Undergraduate Science Education (CAUSE) program has 

demonstrated great effectiveness and we urge tha t it  be strengthened. The 

ini tia tives  to ensure access to  careers in science for minorities, women and the 

physica lly handicapped also have high p rio rity.  The emphasis on science education 

at  the junior high school level is an im por tant one which we fu lly  support.

Basic Research Stability  Grants

Turning to a matter of special concern to research institutio ns I w ill comment 

brief ly on the formu la grant program which was authorized and funded ($4.5 mill ion)  

last year — the Basic Research S tability  Grant Program (BR5G). Modest sums 

of flexib le funding are the most efficie nt  and productive way to  provide fo r a 

margin of fle xibi lit y in the conduct of research and to undergird the competitive 

project system. Seed funds for young investigators , unexpected ins trumentation
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needs, and new research opportunit ies are among the most important uses of these 

funds. We were disappointed at  the term ination  in  1975 o f the former Inst itutional 

Improvement for Science Program and we supported the reins tatement of the 

princ iple of flexib le support last year.

Unfortunate ly the program as implemented, in our opinion, did not meet 

the stated objectives, and the Adm inist ration requested de ferral of the funds.

We understand these monies are being reprogrammed. It  is  regretable that  the 

e ffort  to restore the principle  of  flexib le research support has been unsuccessful 

in NSF; we are gra tified , however, that  the Adm inistrat ion has aff irmed the 

va lid ity  of  the concept by requesting fo r the f ir s t time in about 5 years, continu­

ation of the NIH program which serves th is purpose fo r NIH basic research programs, 

the Biomedical Research Support Grant  Program.

CONCLUSION

In conclusion Mr. Chairman, we strongly support the broad strategy of the 

President to strengthen the basic research programs of the NSF and mission agencies. 

The nation's colleges and research univers ities which conduct NSF basic research 

programs support the budget. We stand ready to be o f assistance to you and to 

the members of this Subcommittee as you consider the issues before you.

I wi ll be pleased to  respond to  any questions you may have.
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Senator  K ennedy . We will hear  next  from  a dis tinguished citizen  from the  St ate of Mass achuset ts,  Dr . Ro be rt Ra ndolp h, presi dent of Wes tfield  State College, Westfield , Mass., on beh alf of the Am eric an Associa tion  of St ate Colleges  and  Unive rsit ies , the Great  Lakes Colleges Associa tion , and  the  Na tio na l Associa tion  of Inde pe nd en t Colleges and Universiti es.

STATEMENT OF DR. ROBERT RANDOLPH, PRESIDEN T, WESTFIEL D
STATE COLLEGE, WE STFIE LD, MASS., ON B EH AL F OF T HE  AMER I­
CAN ASSOCIATION OF STATE COLLEGES AND UN IVER SIT IES, TH E
GREA T LAKES COLLEGES ASSOCIATION, AND TH E NAT IONAL
ASSOCIATION OF INDEPENDENT COLLEGES AND UN IV ER SITIES
Dr. R and olph . Th an k you , Sena tor  Ke nnedy , for invit ing  me to  tes tify before you on the  Na tio na l Science Fo un da tio n fiscal y ea r 197 9 bu dg et req uest.
As you  know , the asso ciat ions which I rep res en t enro ll con sidera bly  more th an  half  of all stu de nts at tend ing 4-y ear  colleges in our  Na tio n.My testimon y will pr im ari ly dea l with the  science education  pro grams  in the Na tio na l Science Fo un da tio n budget.  Fi rs t, however, I wan t to express  our opposi tion to mo ving the  Science  Ed uc at ion Di rectorate from the Na tio na l Science Fo un da tio n and placing it  un de r the jur isd ict ion  of a proposed Ca bin et- level Dep ar tm en t of Ed uc at ion.
Science education  and  scien tific  research are in ter de pe nd en t. Con gress recognized this interd ependence when  it  est ablished the  Nat iona l Science Fo unda tio n. We would no t like th is to be change d.Se na tor  K ennedy . Could we get  yo ur  reactio n, Dr . Atkinson?
Dr . Atk inso n. The Na tio na l Science Board  has gone firmly on record  in agre eing  with the sta temen t. We believe the re should  be a close rel ati onship betw een  the  ac tual  pra ctice of science and the  science education  act ivi ties of the  Fo unda tio n. Th e Fo un da tio n has  compiled a  dr am ati c record, given  th e sm all am ount of d olla rs expended for science edu cat ion . I th ink they  have  been  effectively expended.Dr . H ackerman. The Boa rd was  on reco rd ab ou t a ye ar  ago, and  aga in la st  mon th,  on thi s sub jec t.
Dr . Atk inson. Even if the re were  a Dep ar tm en t of Ed uc ati on , we belie ve our science  education  pro gra m should continue to exis t as a sepa ra te pro gram.
Se na tor  K enned y. I suppose you  would have a be tter  idea aft er th at Dep ar tm en t gets  fun ction ing  and  working  as well. You  could  ma ke a preliminary decis ion to re ta in  it  and see where it  goes before ma kin g a judgme nt.  You could see how it goes.
Dr . Atkins on . If  our pro gra m were followed in a new  Dep ar tm en t of Ed uc ati on , given  the  so rt of out line th at  was gen era lly  discussed, our  program  would  am ount to one tw o-hundred ths  of the b udget . Tha t fra ction  could hardl y be a d riv ing  facto r. I would worry  t hat  effective­ness of a science edu cat ion  p rog ram  would be lo st in su ch a la rge  effor t.Se na tor  Kenn edy . All rig ht.
Dr . R andolph. I would  like  to make some com ments.
We strongly  su pp ort the  c on tin ua tio n of th e un de rgradu ate  research pa rti cipa tio n program , URP.  T his  program offers scientif ical ly ta lent ed
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and  moti va ted unde rgradu ate s an op po rtu ni ty  to wo rk on research 
pro jec ts wi th fac ul ty scientis ts or with ind ustrial sci en tis ts in the ir 
labora tor ies .

As you  know, Na tio na l Science Fo un da tio n officials rep or ted to 
Congress th at  they  had re luctan tly  decided to phase ou t the pro gra m 
thi s ye ar  because it  did no t, in the  Na tio na l Science Fo un da tio n’s 
opin ion,  effec tively ide nti fy scien tific ta lent  amo ng mi no rity and  
wom en stu de nts. We strongly  oppose th is stress. Indeed , speak ing  
per son ally , I find it int ere sting  t hat  in a college like Wes tfield, 67 per­
cent of the stu de nt s are women. We now have mino rity stu de nts. It s 
tim ing  is intere sting . Now  t hat  w omen and minor itie s h ave discovered 
college, there  is a rec om mendation to pha se ou t thi s op po rtu ni ty . We 
strongly  oppose this.

Sena tor  K ennedy . Ca n you  tel l us a lit tle  bi t abou t th a t pro gram.  
Does  it apply  to undergr adua tes ?

Dr.  Atkins on . I t  allows un de rgradu ate s to pa rti cip ate  i n ind ividual 
research pro gra ms  w ith  ind ividual fac ul ty mem bers . The pro gra m ha s 
had an exce llen t histo ry. I have seen it in ope rat ion . I su pp or t it 
vigorously.

On the  othe r ha nd , there  are prio rities. We cannot spin ou t larg e 
numb ers  of pro gra ms  and un de rsu pp or t each  of them.

We foun d th at we had too man y pro gra ms  support ed  at  minim al 
levels.  In  ord er to dea l with the  bu dg etary co ns tra int s we were  ope r­
ati ng  und er, we dec ided  thi s pro gram, although it had an excellent 
record , should be phase d out .

Senator  K ennedy . On the secondar y pro gra m,  wh at happened? 
Ha s th at  been phased ou t? Is the re a pro gra m dea ling  w ith ------

Dr . A tkins on . T here i s wh at  we call SOS, s tude nt  origin ated s tud ies . 
That  pro gra m is also bein g pha sed ou t. Th ere  stu de nts in iti ated  the  
studie s quite  i ndependent of any pa rti cu lar fac ul ty involvement . That  
pro gra m also is bein g pha sed  out .

Sena tor  K ennedy . I un de rst an d it  h as  been res tored.
Dr . R andolph . We recommend th at the  $2 mil lion  th at  the House  

pu t in for U R P be incr eased to $5 million .
Senator  K ennedy . See, you  get  these peop le from  Massachusett s 

down here.
Dr . R and olph. I th in k thi s is ter rib ly im po rta nt .
Sena tor  K ennedy . I do, too.
Dr . R andolph . Th is tim ing  would rea lly  wipe  ou t a scien tific 

op po rtu ni ty  for man y wom en and ma ny min ori ties .
I un de rst and the issues  of prio ritie s, havin g worked  down here in 

Wa shington , bu t I th ink the na tu re  of the day, the na ture  of the 
develop ment of edu cat ion  vis-a-vi s sex, vis-a-vi s race is fa r more impor­
ta n t t ha n it was 20 year s ago. T his ha s to  be recognized by  the Go vern­
men t in its  f unding program.

Dr . P imentel. Th e U R P pro gra m was origin ated in the  ear ly 
1960’s to encourage an increase  in  th e n um ber of tal en ted young people 
going  into the  sciences. I t orig ina lly was no t int ended to dir ect more 
at tent io n to minorities and wom en. Conse quent ly,  it is correct to say  
th a t th is pro gram has no t focused on the needs of min ori ties  and 
women.

Mo re rec ently , and in light of b ud ge t constra int s, the  overall  th ru st  
of several pro grams  was exa min ed wi th respec t to the  needs of minori -
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ties and women. U RP was selected as one of the programs for phasing 
out. More emphasis was placed on other programs.

The priorities now are going to what you indicate. We are empha­
sizing programs specifically directed toward minorities and women 
rather than attracting  more people into science.

Dr. Randolph. There are a few other comments I would like to 
make.

Senator Kennedy. Yes.
Dr. Randolph. We request $9 million for the instructional scientific 

equipment program, ISEP. Much of our argument has been st ated  by 
Dr. Shain. I t goes along with the philosophy he expressed concerning 
the state  of equipment—we fully support tha t.

I think we need a clarification of the small research equipment 
program.

The congressional conferees on the fiscal 1978 National Science 
Foundation au thorization bill urged the National Science Foundat ion 
to make some portion of the research funds avadable for instrumenta­
tion, facilities, and research resources costing less than  $25,000. The 
instrumentation, facilities, and research resource funds are distributed  
through the programs in the research directorates of the National 
Science Foundation and clear instructions about the use of these funds 
for small research projects are no t currently available.

We urgently request tha t the committee take steps to clarify the 
use of these funds. This program is par ticularly important to under­
gradua te college scientists who have modest equipment needs and 
modest budgets. We believe tha t the small research inst rumenta tion 
grants program should be continued in fiscal 1979.

I might say tha t in Massachusetts, as an example, the State college 
system is very much involved with corporations such as Textron  
Equipment and Data General, on a contractual basis. Raytheon is 
also involved. This will continue in a very large sense. In  future years, 
it will be hard to distinguish between these programs. I suspect this 
will be a national  trend and, as usual, Massachuset ts is in the lead.

Senator Kennedy. See why he is down here?
Dr. Randolph. But we, along with Dr. Shain, suggest real con­

sideration for a 2-year National Science Foundation authorization bill. 
We suppor t the concept.

Senator Kennedy. Are they putting up any equipment for the 
schools?

Dr. Randolph. Digital is very cooperative. It  is a highly progres­
sive organization founded by educators from M IT. They understand 
education. They want us to take a larger portion of their  educational 
responsibilities from them. It  has a lot to do with manpower develop­
ment in the State.

We feel tha t the State colleges have a direc t responsibility to work 
with them. We feel this has a lot to do with economic growth. It  is 
highly scientific. You are dealing with micromini computer develop­
ment. Massachusetts Ins titu te of Technology and institutions of this 
kind have a major responsibility. Those of us on a  4-year level have a 
major responsibility in providing the kinds of personnel they need. We 
feel this has to be done jointly  with them as educators and not as 
separate  organizations.

Westfield State has three digital operations, so we are working very 
closely with them. I think  this will increase, but it has a lot to do with
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the National Science Founda tion and its posture and our re lationship 
with it.

We feel strongly about the 2-year authorizat ion bill. However, we 
very strongly support the annual appropria tion of National Science 
Foundation funds so tha t Members of Congress have an opportun ity to 
review and consider the appropriation level which the administration  
requests each year.

Before ending my testimony, I want to tell you about  the AASCU 
peer review submission program. Last year the AASCU Committee on 
Science and Technology developed an NSF peer review submission 
program. From more than 700 biographies submitted to the com­
mittee, its members selected 171 names to submit to NSF for con­
sideration as potentia l peer reviewers. NSF officials have worked 
closely with the committee. We are pleased with their cooperation and 
interes t in this project and hope the project will continue.

Thank you for inviting me to testify. I will be happy to answer any 
of your questions, and I will submit a copy of my formal statement.

[The prepared statement  of Dr. Randolph follows:]



TESTIMONY BY

Dr. R o b ert  R andolp h , P r e s id e n t  
W e s t f ie ld  S ta t e  C o ll e g e  
W e s t f ie ld ,  M a ssa c h u se tt s

On B e h a lf  o f

The Am er ic an  A s s o c ia ti o n  o f  S ta t e  C o ll e g e s  an d U n iv e r s i t i e s  
The G re a t Lak es  C o ll e g e s  A s s o c ia ti o n  

The  N a ti o n a l A s s o c ia ti o n  o f  In d e p e n d e n t C o ll e g e s  an d U n iv e r s i t i e s

B e fo re  th e

S ubco m m it te e on H e a lt h  an d S c i e n t i f i c  R ese arc h  
Com m itt ee  on Human R eso u rc es 

U n it ed  S t a t e s  S e n a te

A p r il  10 , 1978
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S e n a to r  Ke nnedy an d Members o f  th e  Subco m m it te e:

Th an k you f o r  i n v i t i n g  me to  t e s t i f y  b e fo re  yo u on  th e  

N a ti o n a l S c ie n c e  F o u n d a ti o n  F i s c a l  1979 b u d g e t r e q u e s t .  T h is  

m orn in g X am r e p r e s e n t in g  th e  325  members  o f  th e  Am er ican  A s s o c ia t io n  

o f  S t a te  C o ll e g e s  an d U n i v e r s i t i e s ,  th e  754  members o f  th e  N a t io n a l  

A s s o c ia t io n  o f  In d e p en d e n t C o ll e g e s  an d U n i v e r s i t i e s , an d th e  

tw e lv e  c o l le g e s  o f  th e  G re a t Lak es  C o ll e g e s  A s s o c ia t io n .*  T o g e th e r , 

o u r o r g a n iz a t io n s  r e p r e s e n t  a la r g e  p a r t  o f  th e  h ig h e r  e d u c a ti o n  

co mm unity  an d e d u c a te  mo re th a n  f o r t y  p e rc e n t  o f  a l l  c o ll e g e  u n d e r­

g ra d u a te s  in  th e  U n it ed  S t a t e s ,  as w e l l  as a s u b s t a n t i a l  p r o p o r t io n  

o f  g ra d u a te  s t u d e n ts .  Th ey  e n r o l l  c o n s id e ra b ly  mo re th an  h a l f  o f  

a l l  s tu d e n ts  a t t e n d in g  fo u r - y e a r  c o l l e g e s .

My te s ti m o n y  w i l l  p r im a r i ly  d e a l  w it h  th e  s c ie n c e  e d u c a ti o n  

pro gra m s in  th e  N a t io n a l  S c ie n c e  F o u n d a ti o n  b u d g e t.  F i r s t ,  how ever , 

I  w an t t o  e x p re s s  o u r o p p o s i t io n  t o  m ov ing th e  S c ie n c e  E d u ca ti o n

D i r e c to r a te  from  th e  N a t io n a l  S c ie n c e  F o u n d a ti o n  an d p la c in g  i t

u n d e r th e  j u r i s d i c t i o n  o f  a p ro p o se d  C a b in e t - le v e l  D ep ar tm en t o f

E d u c a ti o n . S c ie n c e  e d u c a ti o n  an d s c i e n t i f i c  r e s e a r c h  a re  i n t e r ­

d e p en d e n t.  C ongre ss  re c o g n iz e d  t h i s  in te rd e p e n d e n c e  when i t  

e s t a b l i s h e d  th e  N a t io n a l  S c ie n c e  F o u n d a ti o n . The law c r e a t in g  th e  

F o u n d a ti o n  c h a rg e d  i t  " to  d e v e lo p  an d enco u ra g e  th e  p u r s u i t  o f  a 

n a t i o n a l  p o l ic y  f o r  th e  p ro m oti on  o f  b a s ic  r e s e a r c h  an d e d u c a ti o n  in  

th e  s c ie n c e s ."  The  q u a l i t y  o f  s c ie n c e  e d u c a ti o n  an d th e  q u a l i t y

* The G re at La ke s C o ll eg e  A s so o ia ti o n  mem ber  c o ll e g e s  a re : 
Alb-io n C o ll e g e , A n ti o c h  U n iv e r s i ty , Den ison  U n iv e r s i ty , DePauw 
U n iv e r s i ty ,  Ear lh am  C o ll e g e , Hope C o ll e g e , Ka lamazoo  C o ll e g e , Kenyo n 
C o ll e g e , O b erl in  C o ll e g e , Oh io W es le ya n U n iv e r s i ty , Wabash C o ll e g e , 
an d th e  C o ll eg e  o f  W oost er .
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o f  s c i e n t i f i c  re s e a rc h  wou ld  s u f f e r  i f  e i t h e r  w er e d e p r iv e d  o f  

th e  s ti m u lu s  o f  th e  o th e r .

I  w ant to  make  some com me nts  a b o u t th e  NSF s c ie n c e  e d u c a ti o n  

b u d g e t an d w i l l  fo ll o w -u p  w it h  some  s p e c i f i c  o b s e rv a t io n s  a b o u t 

s e v e ra l  NSF pro gra m s:  U n d e rg ra d u a te  R ese arc h  P a r t i c i p a t i o n  (URP ), 

I n s t r u c t i o n a l  S c i e n t i f i c  Equ ip m en t (I S E P ),  th e  In s tr u m e m ta ti o n  

p ro gra m , an d th e  S c ie n ce  f o r  C i t i z e n s  pro gra m . F in a l ly  I w i l l  comment 

on th e  p ro p o sed  2 -y e a r  NSF a u th o r iz a t io n  and on th e  p e e r  re v ie w  

pr ogra m  u n d e rta k en  by  AASCU, th e  a s s o c i a t i o n  to  w hic h my own c o ll e g e  

b e lo n g s .

T h is  co m m it te e h as al w ay s re c o g n iz e d  th e  v a lu e  o f  s c ie n c e  

e d u c a ti o n  p ro g ra m s, h as s t r o n g ly  su p p o r te d  th em , an d h as o f t e n  

appro ved  mo re fu n d in g  f o r  the m th a n  NSF h as re q u e s te d . We ho pe  

t h a t  you w i l l  do  so  a g a in  t h i s  y e a r .

U n d erg ra d u a te  R ese arc h  P a r t i c i p a t i o n  (URP)

We s t r o n g ly  s u p p o r t th e  c o n t in u a t io n  o f  th e  U n d erg ra d u a te  

R ese arc h  P a r t i c i p a t i o n  pro gra m  (URP). T h is  pro gra m  o f f e r s  

s c i e n t i f i c a l l y  t a l e n te d  an d m o ti v a te d  u n d e rg ra d u a te s  an  o p p o r tu n it y  

t o  wor k on re s e a rc h  p r o j e c t s  w i th  f a c u l ty  s c i e n t i s t s  o r  w it h  

i n d u s t r i a l  s c i e n t i s t s  in  t h e i r  l a b o r a to r i e s .  The s tu d e n ts  o b ta in  

r e s e a r c h  e x p e r ie n c e  an d expan d t h e i r  s c i e n t i f i c  know le dge.  As 

yo u know  NSF o f f i c i a l s  r e p o r te d  t o  C ongre ss  t h a t  th e y  had  r e lu c t a n t ly  

d e c id e d  to  p h a se -o u t th e  pro gra m  t h i s  y e a r  b ecau se  i t  d id  n o t ,  in  

N SF 's  o p in io n , e f f e c t i v e l y  i d e n t i f y  s c i e n t i f i c  t a l e n t  among m in o r it y
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an d women s tu d e n t s ,  an d b ecau se  " th e  need  t o  n u tu re  s c i e n t i f i c  

t a l e n t  ( a s id e  from  women an d m in o r i t ie s )  i s  much  l e s s  a c u te  to d ay  

th an  i t  was when th e  U n d e rg ra d u a te  R ese arc h  P a r t i c i p a t i o n  Pr og ra m  

b e g a n . . . . "  The f i r s t  URP pro gra m  an no un ce m en t in  1958 s a id  th e  

p u rp o se  was  " to  a c c e l e r a t e  an d e n r ic h  th e  devel opm en t o f  u n d e r­
g ra d u a te  s c ie n c e  m ajo rs  p l a t e r  " s tu d e n t s ^  th ro u g h  d i r e c t  e x p e r ie n c e  

in  c u r re n t  r e s e a r c h ."

We wou ld  l i k e  to  p o in t  o u t  t h a t  th e  pro gra m  c e r t a i n l y  does  

enhan ce th e  devel opm en t o f  a l l  u n d e rg ra d u a te  s tu d e n ts  — a t  c o l le g e s  

su ch  as F lo r id a  A & M, Tex as  S o u th e rn , an d Mount  H oly oke, as  w e ll  

as su ch  c o ll e g e s  as th e  C o ll e g e  o f  W oost er  an d th e  U n iv e r s i ty  o f  

M is so u ri — a l l  o f  w hic h  re c e iv e d  aw ards  u n d e r th e  p ro gra m  l a s t

y e a r .

We a re  p le a s e d  t h a t  th e  Ho use S c ie n c e  an d T ec hnolo gy Co mmitt ee  

h a s  d i r e c te d  th e  N a t io n a l  S c ie n c e  F o u n d a ti o n  to  use  $2 m il l io n  o f  

FY 79 a p p r o p r ia t io n s  f o r  th e  URP pro gra m . How ev er , we wou ld  go 

f u r t h e r  an d rec om me nd t o  t h i s  com m it te e t h a t  th e  $2 m i l l io n  f ig u r e  

be r a i s e d  to  $5 m i l l i o n ,  t o  e n a b le  mo re u n d e rg ra d u a te  s tu d e n ts  to  

have an  o p p o r tu n it y  t o  co m pe te  f o r  p a r t i c i p a t i o n  in  t h i s  ty p e  o f  

s c i e n t i f i c  e d u c a t io n a l  e x p e r ie n c e . We a ls o  su g g e s t t h a t  th e  pro gr am  

c o n ti n u e  t o  o p e ra te  u n d e r th e  c u r r e n t  g u id e l in e s .

I n s t r u c t i o n a l  S c i e n t i f i c  E quip m en t Pro gr am  (ISE P)

We r e q u e s t  $9 m i l l io n  f o r  th e  I n s t r u c t i o n a l  S c i e n t i f i c  

Equip m en t Pr og ra m  (I S E P ).  The NSF b u d g e t r e q u e s t  i s  $3 m i l l i o n ,

2 8 -0 96  0  -  78  - 7
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a d e c re a se  o f  $5 88,0 00 fro m th e  am ou nt  th ey  p la n  t o  sp end  on 

ISEP in  FY 78 . Un de r th e  ISEP  pr og ra m  th e  e d u c a ti o n a l  i n s t i t u t i o n  

an d th e  NSF m at ch  fu nds to  p u rc h ase  equ ip m en t to  im ple m en t new o r  

im pr ov ed  i n s t r u c t i o n a l  pro gr am s in  s c ie n c e  an d e n g in e e r in g . NSF 

g r a n ts  a re  l im i te d  t o  $2 0, 00 0 p e r  p r o j e c t  and m us t be m at ch ed  from  

non-NS F an d g e n e r a l ly  n o n -F e d e ra l m on ie s.  The m atc h in g  fu nd  

a rr an g em en t in s u r e s  t h a t  o n ly  h ig h  p r i o r i t y  eq u ip m ent i s  a c q u ir e d .

Many i n s t i t u t i o n s  t h a t  ha ve  bee n f o r tu n a te  in  a c q u ir in g  s c i e n t i f i c  

eq u ip m ent th ro u g h  ISEP  g ra n ts  ha ve  wo rn  o u t th e  eq u ip m ent an d need  

to  r e p la c e  i t .  Equ ip m en t re p la ce m en t i s  mo re im p o r ta n t f o r  many 

c o ll e g e s  th a n  i s  th e  a c q u i s i t io n  o f  new eq u ip m en t.  T h e re fo re , we 

r e q u e s t  t h a t  C ongre ss  in c re a s e  th e  fu nds f o r  ISEP an d expan d 

th e  pro gra m  to  a ll o w  i n s t i t u t i o n s  t o  se ek  fu nds f o r  worn o u t 

eq u ip m en t.

In s t r u m e n ta t io n :  C l a r i f i c a t i o n  o f  th e  Sm all  R ese arc h  E quip m en t Pr og ram

The  C o n g re ss io n a l C o nfe re es on  th e  F i s c a l  1978 NSF A u th o r iz a ti o n  

B i l l  u rg e d  NSF t o  make some p o r t io n  o f  th e  re s e a rc h  fu nds a v a i l a b le  

f o r  in s t r u m e n ta t io n ,  f a c i l i t i e s ,  an d r e s e a rc h  r e s o u rc e s  c o s t in g  l e s s  

th an  $2 5 ,0 0 0 . The in s t r u m e n ta t io n ,  f a c i l i t i e s ,  an d r e s e a r c h  re so u rc e  

fu nds a re  d i s t r i b u t e d  th ro u g h  th e  pr og ram s in  th e  r e s e a rc h  d i r e c to r a t e s  

o f  NSF an d c le a r  i n s t r u c t i o n s  a b o u t th e  use  o f  th e s e  fu nds fo r

sm a ll  r e s e a rc h  p r o j e c t s  a r e  n o t  c u r r e n t ly  a v a i l a b l e .  We r e q u e s t  

t h a t  th e  Co mmitt ee  ta k e  s te p s  to  c l a r i f y  th e  use  o f  th e s e  fu n d s .

T h is  pro gra m  i s  p a r t i c u l a r l y  im p o r ta n t t o  u n d e rg ra d u a te  c o ll e g e  

s c i e n t i s t s  who hav e m odes t eq u ip m en t n eeds and m odes t b u d g e ts . We 

b e l i e v e  t h a t  th e  sm a ll  r e s e a r c h  in s t ru m e n ta t io n  g r a n ts  pr og ra m  

sh o u ld  be  c o n ti n u e d  in  F i s c a l  19 79 .
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S c ie n c e  f o r  C i t iz e n s

We c o n ti n u e  t o  su p p o r t t h i s  pro gra m  an d ho pe  t h a t  i t  w i l l  

f u l f i l l  i t s  p ro m is e  by  m ak in g more an d b e t t e r  s c i e n t i f i c  e d u c a t io n a l  

m a te r i a l  a v a i l a b l e  to  Am er ican  c i t i z e n s  an d by  im pro vin g  s c i e n t i f i c  

u n d e rs ta n d in g  w i th in  th e  g e n e ra l p o p u la t io n .

Tw o-Ye ar NSF A u th o r iz a ti o n  B i l l

We s u p p o r t th e  co n ce p t o f  a tw o -y e a r  NSF a u th o r iz a t io n  b i l l  

t o  r e p la c e  th e  c u r r e n t  p r a c t i c e  o f  C o n g re ss io n a l c o n s id e r a t io n  

an d en ac tm e n t o f  an  NSF a u th o r i z a t io n  law e v e ry  f i s c a l  y e a r ,  p ro v id e d  

t h a t  NSF p r e s e n t s  a c a r e f u l l y  c o n s id e re d  b u d g e t f o r  eac h  o f  th e  

two f i s c a l  y e a r s  — in c lu d in g  th e  l i n e  it e m  r e q u e s ts  th e  F o u n d a ti o n  

c u r r e n t ly  ma kes f o r  a l l  i t s  m ajo r pro gra m s u n d e r th e  o n e -y e a r  

a u th o r i z a t io n .  How ev er , we s t r o n g ly  s u p p o r t th e  a n n u a l a p p ro p r ia t io n  

o f  NSF fu nds b ecau se  we th in k  i t  i s  im p o r ta n t t h a t  Members o f  

C ongre ss  hav e an  o p p o r tu n it y  t o  re v ie w  an d c o n s id e r  th e  a p p r o p r ia t io n  

l e v e l  w hic h th e  A d m in is tr a ti o n  r e q u e s ts  e ach  f i s c a l  y e a r .  T h is  

i s  p a r t i c u l a r l y  im p o r ta n t f o r  th e  s c ie n c e  e d u c a ti o n  pro gra m s.

B efo re  en d in g  my te s ti m o n y , I  w ant t o  t e l l  yo u a b o u t th e  

AASCU p e e r  re v ie w  su b m is s io n  pro gra m . L a s t y e a r  th e  AASCU Co mmitt ee  

on  S c ie n c e  an d T ec hnolo gy ( fo rm e rly  th e  Com m itt ee  on NSF L ia is o n )  

s p e n t  a go od  d e a l  o f  ti m e d e v e lo p in g  an  NSF p e e r  re v ie w  su b m is si o n  

p ro gra m . The re a so n  was to  in v o lv e  o u r i n s t i t u t i o n s , w it h  t h e i r  

l a r g e  nu m be rs  o f  s c ie n c e  f a c u l ty  an d s c ie n c e  m a jo rs , much mo re 

c lo s e ly  in  th e  wo rk  o f  NSF — th u s  b ro a d e n in g  th e  sp ec tr u m  o f  

s c i e n t i s t s  an d i n s t i t u t i o n s  w it h  whom th e  F o u n d a ti o n  w o rk s.  The 

Com mitt ee  s o l i c i t e d  th e  name s o f  p o t e n t i a l  NSF p e e r  re v ie w e rs  fro m
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th e  p r e s id e n t s  o f  a l l  AASCU member i n s t i t u t i o n s .  From mo re th a n  

700 b io g ra p h ie s  su b m it te d  t o  th e  com m it te e , i t s  members s e le c te d  

171 nam es to  su b m it  t o  NSF o f f i c i a l s  f o r  c o n s id e r a t io n  as  p o t e n t i a l  

p e e r  re v ie w e rs . L a s t A p r il  s e v e ra l  members o f  th e  co m m it te e me t 

w it h  th e  fo ll o w in g  NSF o f f i c i a l s  to  d is c u s s  t h i s  e f f o r t :  NSF 

D ire c to r  R ic h ard  A tk in so n , A s s i s t a n t  D i r e c to r  Har ve y Ave rch ( th en  

A c ti n g  A s s i s t a n t  D ire c to r  fo r  S c ie n c e  E d u c a ti o n ) , A s s i s t a n t  D ire c to r  

E lo is e  C la rk , an d Dep uty A s s i s t a n t  D i r e c to r  Je ro m e F re g eau .

We w er e p le a s e d  t h a t  NSF o f f i c i a l s  ha ve  been  v e ry  c o o p e ra ti v e  

and i n t e r e s t e d  in  th e  p r o j e c t . ' At  Dr. A tk in so n ’ s r e q u e s t ,  we 

fo rw ard ed  a l l  700 nam es to  th e  F o u n d a ti o n . S u b seq u en tl y  th e  

D i r e c to r a te  f o r  M ath em ati ca l an d P h y s ic a l  S c ie n c es  an d E n g in e e r in g  

in fo rm ed  us  t h a t  more th an  25% o f  th e  n e a r ly  90 p e rso n s  wh ose nam es

we su b m it te d  to  t h a t  d i r e c to r a t e  had  been  ask ed  to  se rv e  as  re v ie w e rs  

o r  p a n e l members  in  th e  l a s t  two y e a r s .  As I  am t e s t i f y i n g  b e fo re  

yo u t h i s  m o rn in g , th e  AASCU S c ie n ce  an d T ec hnolo gy Com mitt ee  i s  

m ee ti n g  in  W as hi ng to n t o  sc re e n  th e  p a p e rs  AASCU f a c u l ty  and 

a d m in i s t r a to r s  ha ve  su b m it te d  t h i s  S p rin g  f o r  th e  NSF p e e r  re v ie w e r  

p ro gra m .

Th ank yo u ag a in  f o r  i n v i t i n g  me to  t e s t i f y .  I  w i l l  be  g la d  

to  an sw er  any q u e s ti o n s  yo u may h av e .
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Sena tor  K ennedy . OK. Now  we go to Dr . Sells of the  Un iversit y of 
Mary lan d?

STATEM ENT OF DR. LUCY W. SELLS, POL ITICAL SOCIOLOGIST, 
UN IVER SIT Y OF MARYLAN D, COLLEGE PARK , MD.

Dr.  Sells . Se na tor  Ke nnedy , I am del igh ted  and  priv ileged to be 
here.  I  am a po litical  socio logis t wi th a ba ckgro und of in terest and c om­
mitm en t to expan din g opportu nit ies  for wom en in ma the ma tic s, the 
sciences , and tech nology . See app end ix I.

I t gives  me per son al and professional pleasure to be able to use the 
results of academ ic sociolog cal research to su pp or t your  own  effo rts, 
and  those of the  Na tio na l Science Fo un da tio n to achieve the sam e 
goals.

I will subm it my  en tire stat em en t for the  record , and  I will sum­
mar ize it.

I. The first sec tion of my  tes tim ony concern s the  un de rre presen ta­
tion of wo men  in  t he  sc iences and technology . There  is do cume nta tio n 
con tain ed in app end ix II  a nd  append ix I II  which shows the  sy ste mati c 
un de rre presen tat ion  of wom en in the  sciences. I include  rece nt da ta  on 
percen tages of wom en a t the  bachelo r, ma ste r, and docto ral  level s by  
field.

Th is un de rre presen tat ion  s ta rt s wi th the cri tical importance of high 
school math em ati cs  w hich is u sed as a filt er for keeping women ou t of 
these fields.

At  m ost  col leges and uni ver siti es,  ma jor s in the sciences and  engi­
nee ring require a fre shm an calculus  course, the  fund am en tal  build ing  
block on which the entire  un de rg ra du ate curricul um  rests.

Th e sta nd ard fre shm an cal culus  course gen era lly  req uires a ba ck ­
gro und of 2 full years  of h igh  school algebra, a y ea r of g eom etry  and  a 
ye ar  of tri gonome try  ana lysi s.

Th e Un ive rsi ty of C ali fornia  is a highly  selec tive  i ns tit ut ion,  ad m it­
tin g the top  12}£ pe rce nt of the  high  schoo l grad ua tin g class in the 
St ate,  wi th a t lea st a B ave rage . I t requir es 1 ye ar  of algebra and 1 
ye ar  of geo metry  for adm ission  to their sys tem .

In  a stud y of ente rin g freshm en in the  fa ll of 1972, 57 pe rce nt of t he  
men and  on ly 8 perc ent of the  women  had 4 or mo re years of h igh  school 
mathe mat ics so a gr ea t nu mbe r were effectively cu t off and sh ut  ou t 
from un de rgradu ate  ma jor s in the  ha rd sciences, 92 perce nt of the  
wom en were effective ly sh ut  ou t of ma jor s in the  sciences and engi­
neering and  were lef t wi th un de rgradu ate  ma jor s in the huma nit ies  
an d socia l sciences on the Berke ley  cam pus .

At  a rec en t job  fai r a t the Un iversit y of Marylan d,  24 of the 37 
emplo yer  rep res en tat ive s were looking  for people wi th tra ining  in 
mathe mat ics, physica l sciences, enginee ring , or.  comp ute r sciences. 
Th is am ou nts to 65 p erc en t of the po ten tia l emp loyers  who were seek­
ing  peop le in the ma the ma tic s-b ased  fields.

Un de rgradu ate  ma jor s in business  and economics also req uir e the  
stan da rd  calculus  sequence . Inc rea singly , docto ral  pro gra ms  in the  
socia l science  also  require m ath em at ical  sophist ica tion. Th is effec tively 
relega tes  man y women to gr ad ua te  work in schools of education , 
socia l welfare,  or criminology.



II.  Support of S. 2550.
I am delighted with  your proposed S. 2559 and its pote ntia l impact 

for expanding opportunities for women in science and technolo gy. 
I have covered this more carefully  in my  testimony, but  I wan t to 
make the point  tha t it is crit ical ly important to develop science and 
health care literatur e for the vast arm y of citizen s who do not choose 
to go to college. Solutions to many problems, such as energy, env iron ­
mental pollution, and hunger and starva tion require an informed 
electorate for effec tive  selection of candidates, and in choosing  posi ­
tions on issues.

There is also a vast army of women who will subs equently  become 
mothers and who will need to know eve rything the y possibly can 
abou t the adequa cy of prma tal  nutritio n so tha t the y and their 
children can be healthy. It  is imp ortant to train the futu re mothers 
of this Nation  in the basic principles  of health liter acy. We know the 
importance of all these things, but  we do not know enough about 
the psychology  and sociology of motiva tion  and distr ibution of goods 
and services w hich is necessary to get people to do these things.

How  do we get pregnant teenagers to switch to milk  and get  them 
to eat food that  will nourish their babies instead of eat ing jun k food?

We know  what is the biological relation between smok ing and 
lung cancer, but we do not know enough abou t the sociolog y and 
the psychology  of gett ing people to quit  smoking.

One of the strengths of S. 2550 is tha t it suppo rts constructive 
interven tion at  mult iple lev els— elem enta ry, secondary, postsecondary, 
and postdoctoral  levels,  wherever appropriate . App endix IV  includes 
a number of highly  successful interven tion projects aimed at chang ing 
the imp act of the mathematics filter. The  very success of these 
proje cts shat ters  the myths  that  sex differences in mathematics 
achievem ent might be related to sex differences in mathematics  
abi lity . Their  success derives both from the competence and enth usi­
asm of the teachers in these projects  for math ematics as a subject, 
and the fait h of the teachers in the cap acity of students to master  
the mate rial, regardless of sex, race, or age of students.

I had the privilege of work ing for 2 days with  the Com mitt ee on 
Oppo rtunities  in Science, of the Am erican Association for the Advan ce­
ment  of Science. Thi s group is providing  important leadership in 
showing our scientific and professional associations how to expand op­
portu nities  for  women, minorit ies, and the handicapped in the sciences. 
The  part icipants converged on the idea tha t the critical leverage for 
expan ding opportunities  for minorities, women, and the physica lly 
handicapped lies in program s which change teacher atti tudes about  
students, based on the race, sex, or p hysical condit ion of the students.

It  was clear from our discussion tha t the atti tude s and expectations 
of teachers about  students place  upper and lower limit s on the per­
formance of students. It  was equally  clear tha t the limi ting  effects of 
teach er attitudes  and expectation s work at primary, secondary, post- 
secondary, and postdoctoral levels. There are two strategies  for chang ­
ing the attitu des and expectatio ns of teachers abou t students. The 
first comes from the enlightened self-interest model, which leads 
teachers to discover tha t expanding opportunities for women in 
math ematics and the sciences expands the labor market for teachers 
of mathem atics and the sciences, at every level. The second comes from
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an “educational” model, in which attitudes and expectations are 
recognized as invisible belief systems which can be changed, by calling 
them to people’s attention.

I support the intention  of S. 2550 to provide multilevel in terven tion 
to expand opportunities for women in science and technology from 
elementary school through postdoctoral  training. At the same time, 
I respectfully suggest additional leverage points for changes. These 
involve the t ransformation of climates of mistrust, hostility,  suspicion, 
and conflict to climates of trust,  good will, openness of communication, 
and cooperation between and among segments of society.

1. Between the families of students, and the school systems into 
which the student becomes embedded.

2. Between school systems—at primary, secondary, and post­
secondary levels—and the local, State, and Federal political systems 
in which they are embedded.

3. Between school systems and the potential  employers in the world 
of work, whom they seek to serve by training students to meet em­
ployer needs.

My impression is tha t such transformations occur when human 
beings, and the organizations and institut ions in which they are em­
bedded, sh ift from finding fault and placing blame on “them” or the 
“system” to tak ing responsibility for addressing the problems a t hand.

Each of us, in our respective roles and positions in all of the above, 
is committed to the goal of making it possible for all students to 
develop abilities, talen ts and skills to  fullest potential , regardless of 
sex, race, social class, age, physical condition, or other previous soci­
ological constraints. The critical question for each of us is, “Wh at can 
we do, as individual human beings, to make a difference in the world?”

As a human being, I am personally committed to taking  responsi­
bility for the t ransformation from conflict models to cooperative models 
between and among the segments of society.

As a social scientist, by birth,  conviction, and doctoral training, 
I am equally committed to taking responsibility for the transforma­
tion of conflict models to cooperative models between and among 
the physical sciences, the biological sciences, the social sciences, the 
arts and humanities, and the professions.

I welcome the support of the political establishment, and of the 
scientific establishment, as well as artists , humanitarians , and pro- 
fessicna's, in achieving this transformation.

The need for a 10-year sustained intervention program. It  is c lear 
from tho intervention projects described in appendix IV tha t such 
projf cts make a temporary difference. It  is also clear tha t we need 
long tudinal, long-term (10-year) data  to measure and evaluate the 
imp art o such intervent ion projects. Further, the sustained support cf 
a 10-y a • project will create a momentum of commitment,  energy, 
and en. h isiasm for expanding opportunities in science and technology 
for women. The very fact of the introduction of S. 2550 suggests t ha t 
the expansion of opportunity  for women in science and technology 
is an idea whose time has come.

III . Acknowledgment of the role of the National Science Founda­
tion in expanding opportunit ies for w omen in science and technology.

In my own experience, there are three ways in which the National 
Science Founda tion has demonstrated leadership in expanding 
opportun ities for women in the sciences:
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a. Through its selection of members of peer review panels. See 
appendix V.

b. Tnrough support of national conferences on women in the sciences.
c. Through support  of projects aimed at  transforming mathephobics 

into math  enthusiasts, regardless of sex, age, or race of students.
Thank  you for the opportunity to share the sociological perspective 

with the political establishment and with the science establishment. I 
would like to conclude with the observation tha t what is good fro 
women is good for human beings, and what is good for human beings 
is good for politics and for science. If there is any way in which my 
work might support yours, please call on me.

Senator Kennedy. Maybe we can hear from Dr. Atkinson. Could 
you tell us a li ttle about what you are doing in the program.

Dr. Atkinson. Senator Kennedy, let me respond by saying first 
tha t the mathemat ics instruction for entering  students is a critical item. 
Dr. Rutherford, who has jus t come to the Foundat ion as Assistant 
Director for Science Education, has taken an important role in this 
mat ter with respect to junior high school students. Too many students 
are dropping out of school a t the junior high school level.

We have to insure stronger effort at the junior high school level 
to keep children in science, not only those who are going to go on to 
advanced degrees in science and engineering, but for other students. 
Tha t is a key thrust . I do not know how you would like me to follow 
this up, Senator Kennedy. I will be happy to have you talk about your 
bill.

Is that what you had in mind?
Senator Kennedy. You might do that , too.
The statist ics point out as to the doctoral engineering work force, 

as I understand, 99 percent is male. The work force in physics, 98 
percent is male. The work force in chemistry, 95 percent is male.

I suppose in terms of these broader  interests, we have to consider 
whether we have effectively excluded, for whatever reasons, a major 
kind of work force from being involved in those particu lar disciplines.

I suppose the real question is how can we bring tha t kind of an 
oppor tunity for t alent and skill into  this. I know that women, minori­
ties, and  others wish to have a more meaningful involvement in those 
areas. We have to find out whether the program tha t is developed 
over there in the National Science Foundation  is going to have much 
of an impact.

Dr. Pimentel. Could I speak about my experience in teaching 
freshman chemistry over a large number of years?

We made strenuous efforts to help both minorities and women from 
being excluded for the very reasons tha t Dr. Sells indicated. In my 
view, she quite correctly identified the keystone of the problem: 
mathematics preparation . It  is not determined by intellectual ability, 
but rather by a cultural imprint before the student reaches a university. 
Consequency, it has been difficult for us at  universities to address the 
problem.

For tha t reason, I believe the program tha t Dr. Rutherford is 
attem pting  to get underway at the junior high level—to focus on 
mathemat ics and other subjects—is aimed at exactly the right place.

I would take issue with Dr. Sells and, some aspects of the bill for 
focusing in a broad way at all levels. I feel tha t we have properly 
identified, for the reasons Dr. Sells indicates, where the problem can
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be addressed most meaningfully. It  is the junior high school age, the 
age at which the cultural  imprint on bo th minorities and women tends  
to exclude them. At this age they do not have the opportunity to opt 
out as they do later on. This is the age at which special materials  
can be particularly helpful.

I would like to tu rn now to the stati stical analysis th at Dr. Sells has 
provided on page 74 of her appendix II  and add some information.

That  information on page 74 refers to 1972 data  about the Univer­
sity of California at Berkeley. In evaluating legislation addressed to 
these im portant matte rs, and I am coupling minorities and women at 
this point, we should look no t a t a moment in time bu t a t trends, and 
we should evaluate them carefully.

Take, for example, the tables identified in 1972, at the University 
of California, Berkeley. The number  of chemistry undergraduate  
majors was 14 percent. Five years la ter, it had increased by a factor of 
1.5, to 21 percent.

Much more dramatic is the change in engineering majors. This is 
really spectacular. In 1977-78, there are now 222 undergraduate 
majors in the college of engineering. Tha t is a factor of 4 larger than  
in 1972, and no longer a statist ically  meaningless number. That 
fourfold increase really means something, and women represent 11 
percent of the undergraduate enrollment in engineering at Berkeley 
now.

Dr. Sells. You see, there is progress.
Dr. Pimentel. Yes, very exciting progress in my view.
Chemistry graduate students have gone from 12 percent in the years 

1971, 1972, and 1973—to make a statist ical meaningful number, I 
averaged over those 3 years—about 12 percent, and in 1976 and 1977, 
20 percent. We have an increase factor of 1.7.

Let me add one more da tum. 1 happened to visit the University of 
Delaware a few days ago. Fifteen percent of their engineering class 
consists of women. It  was close to zero 5 or 6 years ago: Dramatic 
changes are occurring.

I believe tha t the junior high school is the place where we have the 
most opportunity for improving the situation. I think  we should focus 
there.

Senator Kennedy. I think it is useful to have an update  on par­
ticular figures which have been submitted  here, but  are those typical 
or are those the efforts particularly at Berkeley of a ra ther  aggressive 
effort on their p art  to move? How typical is tha t?

Dr. P imentel. I do believe Berkeley has been particula rly aggres­
sive.

Senator Kennedy. What do they say at other universities and 
colleges?

Dr. P imentel. The only information I have is at the University of 
Delaware. I was astonished at this 15 percent.

Senator Kennedy. Do you have it at other universities?
Dr. Atkinson. We have full d ata  bu t not here. For science and en­

gineering doctorates in 1976, women received 16 percent of the 
doctorates. In 1955, the figure was 6 percent; there are significant 
trends.

One of the concerns we have is th at too often women tend to enter 
the social sciences. It  is difficult to bring women into the natural
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sciences, the physical sciences. More concern in tha t direction is 
critical.

What Dr. Pimentel is pointing to, the significant trend here, is one 
tha t does not satisfy needs, but it certainly represents good effort 
tha t seems to be paying off.

Senator Kennedy. Dr. Sells?
Dr. Hackerman. At the school of engineering at Rice, our percent­

age is 15 percent women.
Senator Kennedy. Dr. Rich, what about  MIT?
Dr. Rich. I do not have the figure for engineering. My guess is in 

excess of 10 percent, but probably not 15 percent.
Senator Kennedy. Dr. Sells?
Dr. Sells. I totally  agree tha t the progress is very encouraging. 

One exciting thing tha t is going on, I jus t discovered tha t Berkeley 
changed its  graduation requirements so all students will have to have 
the equivalent of 3.5 years of high school to graduate,  which puts 
them in the competitive  job market. I see that as the most constructive 
kind of affirmative action tha t an institution  of higher education 
could generate. That is to raise the standards. If people wan t to 
compete equally, they need equal skills.

Senator  Kennedy. Dr. Atkinson, as you focus your program in 
terms of early training in terms of women, w hat are we ta lking about 
there? What are the resources there?

You are talking about $1.5 million for the whole program.
Dr. Atkinson. It  is minimal in terms of women, minorities and the 

handicapped. We will have an increase close to 10 percent over the 
1978 budget , so it is a strong commitment on the Foundation’s part. 
The directo rate overall has an increase of about a 4.5 percent, but  the 
actual dollar figure is small.

Senator Kennedy. A $100,000 increase?
Dr. Atkinson. About $11.2 million to $12.3 million.
Senator Kennedy. That is the minority total and for women it 

is 1.2?
Dr. Atkinson. T hat is correct.
Senator Kennedy, there is no question t ha t the Foundat ion and the 

National Science Board are enthusias tic about  S. 2550, certainly in 
the philosophy and the various suggestions outlined there.

I believe tha t a 10-year program is a good time period, and the 
funding you are talking about in this bill is an appropriate investment.

On the other hand, we have to be realistic. When the process is 
complete, we are going to have far fewer funds for this effort than are 
outlined  in the bill.

I would rather have your bill before us as a set of suggestions about 
how the Foundation should build a stronger program rather than  a 
mandate tha t each of these be par t cf the program.

We would like to work closely with you and the Hill in the develop­
ment of programs. What worries me is this: As the bill now stands , 
we are going to have fewer dollars and a vast  number  of programs. 
With fewer dollars, we will not  be able to implement  any of those 
programs at a proper level.

Senator Kennedy. We will get from you a more detailed analysis 
on t hat .

I suppose it  is going to take a tuning kind of mechanism. As you
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find some pr ogram s are  successful, you will e lab orate  an d c lose down on 
othe r kin ds of pro grams.

We wa nt  to  h ave a degree of fle xibility  a lso to be sure th at a v ar ie ty  
of dif ferent  i nit ia tiv es  work, or a t at  l east tri ed  in the se are as as well. 
B ut we will h ear  fro m y ou in  g reater  de tai l ab ou t th at .

[An inter im  stat em en t on Women in Science follows:]



In te rim  Statement on 
Women in  Science

The Nat ional Science Foundation agrees th at the underrepre sen tat ion  
o f women in  science and eng ineerin g careers is  a s ig n if ic a n t na tiona l 
problem. The Foundation in it s  Science Educat ion Dire ctorate has supported 
programs addressed d ir e c tl y  a t th is  problem since 1973.

The Foundation is  pres en tly  under tak ing a review of the  Women in  
Science problem in  ord er to  develop a renewed perspective  of the NSF 
ro le , p a rti c u la r ly  in  the li g h t  o f S. 2550.

The re por t we expect to  produce is  te n ta ti ve ly  ou tline d as 
fo llo ws:

Problem Des cr ip tio n. This section  would disp lay av aila ble data  on 
women in  science (e .g .,  employment, degrees) includ in g,  where po ss ib le , 
breakdowns by f ie ld s , leve ls  o f educa tion , and sub-s pecia lit ie s. An 
atte mpt w il l be made to compare d if fe re n t data bases to  id e n ti fy  poss ible 
sources o f ina ccurac ies , as we ll as to  id e n ti fy  trends.

Causes. Th is section  w il l be an atte mpt to  analyze the causes fo r  
the phenomena described in  the  preceding section  (e .g .,  re la ti ve  
s ig nifi cance o f cu ltu ra l conditi onin g, d is crim in atio n, ea rly  tr a in in g ).

Possible  Ac tio ns . Various strat eg ies w il l be reviewed in  terms 
o f th e ir  po te ntia l e ff ic ia c y  in  dealing  w ith  the problems. These w il l also  
be examined in  terms o f th e ir  degree of s p e c if ic it y  to  science as 
opposed to general relevance (e .g .,  prov is ion of day care  is  a
s ig n if ic a n t st ra tegy  but is  not  lim ited  in  relevance  on ly to  sc ien ce ).

NSF Persp ective. St ra tegies  w il l be reviewed in  terms o f the  NSF 
ro le  and th e ir  re la ti ve  s ig nifi ca nce  to th a t ro le .

Completion o f the re por t is  planned fo r June 30, 1978.
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Se na tor  K ennedy . Dr . Sells, is th ere  a ny thing else you w an t to say?
Dr . Sells . N o.
Dr . H ackerman. S enato r Ke nnedy, ma y I in terje ct  one  thing?
Se na tor  K ennedy . Yes.
Dr . H ackerman . You heard  ab ou t the  dimi nu tio n of the  bi rth  

ra te , and the  fac t th a t there will be a decrease in av ail ab ili ty  of 18- 
year- old  enro llees  a t colleges and universit ies . At  thi s tim e it will be 
im po rtan t to main ta in  the  pa rti cipa tio n of wom en and  mi norit ies  in 
science. Rou ghly 45 p erc en t of women go to college, a nd  abo ut  5 pe rce nt 
go to gr ad ua te  or professional school. So if there  is a new source of 
peo ple  who can  main ta in  the  vi ta lit y of the  science en terpri se,  th at  
will be  ve ry  im po rtan t to us.

Se na tor  K enne dy . Tha nk  y ou.
Dr . Sells, yo ur  c om ple te st at em en t wi ll be  made  a part  of t he  record.
[The  prepared  st at em en t of Dr . Sells and exhibi ts I th ro ug h V 

fol low s:]
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TESTIMONY BEFORE SENATE COMMITTEE ON HUMAN RESOURCES

SUBCOMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH 

A p ri l 10,  1978 

Lucy W. Sells

MR. CHAIRMAN, AND MEMBERS OF THE COMMITTEE:

My name is  Lucy W. S e lls . I'm  a p o li t ic a l so c io lo g is t w ith  a back­

ground o f in te re s t and commitment to  expand ing opport un it ie s  fo r  women 

in  ma the ma tics, the sc ienc es , and tech no logy . (See Aopendix I . )

I t  give s me co ns iderab le  pe rso na l and pro fe ss io na l plea su re  to  be 

able to  use the re su lt s  o f academic so c io lo g ic a l res earch  to  su pp or t 

yo ur  own e f fo r ts ,  and those o f the Nat iona l Science Foundatio n to  achieve 

the same goals .

My test im on y w i l l  consis t o f th ree sections:

1. Documentat ion of the  under- re pre se nta tion o f women in  the 

sc ien ces and techno logy .

2. Support  fo r  S. 2550 on th re e gro unds:

a. the need to  expand mathematics  and s c ie n t if ic  li te ra c y  o f women 
from the  grass ro ots  c it iz e n  le ve l up through  ba sic  s c ie n t if ic  
do ct or al re se arch ers.

b. the  need fo r  m u lt i- le v e l in te rv e n tio n  s tr a te g ie s  from ele me nta ry 
school throu gh post-docto ra l le v e ls .

c.  the  need fo r  a ten  ye ar  su staine d in te rv e n tio n  program to  con­
so lida te  ou r ga ins and pr ov ide momentum fo r  co nt inued improve­
ment.

3. Acknowledgement o f the  re ce n tl y  emerging ro le  o f the Nat iona l Science 

Found ation in  expanding opport u n it ie s  fo r  women in  sc ience and 

techno logy .



1. Un der-re pre senta tion  of  women in  the sciences and technolo gy.

* At most co lleges and un iv e rs it ie s , majors in  the sciences and 
eng inee ring  requ ire  a Freshman ca lcu lus  course as the funda­
mental bu ild ing block on which the en ti re  undergraduate c u r r i­
culum re sts.

* The standard Freshman ca lculus  course ge ne ra lly  req uires  a 
background of  two f u l l  years of  high school algebra,  a yea r 
o f geometry, and a yea r o f tr igon om et ry -ana lysis.

* The Univer si ty  of  C a li fo rn ia  is  a hi gh ly  se le ctive in s ti tu t io n ,  
ad mitt ing the too 12h percen t o f the high school gra dua ting  
cla ss  in  the sta te , w ith  at  le ast a B average. I t  requ ires one 
year o f alg ebra,  and one yea r o f geometry fo r admission.

* In a study of  en tering Freshmen, F a ll , 1972, 57% o f the men, 
and on ly 8% of the women had fo ur or  more years of  high  school 
mathematics. Ninety -two percent o f the women were e ff e c ti v e ly  
shut  out  o f majors in  the  sciences and engin eering, and were 
le f t  w ith  undergraduate majors in  the humanities  and socia l 
sciences, on the Berkeley campus.

* At a rec en t job fa ir  a t the Univers ity  o f Mary land,  24 of the
37 employer represen tatives  were loo kin g fo r  people w ith  tr a in in g  
in  mathemat ics, phy sical sciences, engin ee ring,  or  computer 
scie nces. This  amounts to  65% of  the po te ntia l employers who 
were seeking people in  the mathematics-based fi e ld s .

* S ta rt in g sa la ries fo r people with  new Bachelo r's  degrees show 
considerab le va ri a ti o n , depending on f ie ld  o f undergraduate 
major. Average job offers  rep orted in  March, 1978 were:

Engineer ing $1389 
Sciences $1139 
Business $1062 
Economics $ 950

Soc ial Sciences $ 838 
Humanities $ 829

* Undergraduate majors in  Business and Economics also requ ire  the 
standard ca lcu lus  sequence. In cr ea sing ly , Doctoral programs in  
the so cial  science also requ ire  mathematical sophis tica tio n.
This  e ff e c ti v e ly  re leg ates  many women to  graduate work in  schools  
o f education , so cial wel fa re , or  cr im inolog y.

Documentation of  e a r li e r  data on unde r-rep resentat ion  o f women in  the 
sciences is  contained in  Appendix I I .  The most recent  data on percentages 
of  women at  the Bachelo r, Master, and Doc toral le ve ls , by f ie ld ,  is  con­
taine d in  Appendix I I I .
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2. Support fo r S. 2550

a. The need to expand s c ie n ti fi c  li te ra cy  at every  leve l

In an increa sing ly  technolo gic al so ciet y,  i t  is  imp ortant that  

a ll  c it iz e n s , includ ing those who choose not  to  go to co lle ge , become 

li te ra te  in  the bas ic pr in cip le s of  science. So lut ion s to many 

problems, such as energy, environmenta l p o llu ti o n , and hunger and 

star va tio n requ ire  an informed elec to ra te  fo r e ff ec ti ve  se lect ion of  

candida tes, and in  choosing po si tio ns  on issues .

More im po rtan tly , in  the context of  a b i l l  to exoand op po rtu ni tie s 

fo r women in  science and technology, is  spec ial bi ologi ca l ro le  iaj 

the bearing and nu rtu rin g of babies. While i t  is  imp ortant to develop 

the pool of  tra ined  docto ral  s c ie n ti fi c  researchers to fu l l  po te n tia l,  

i t  is  eq ua lly  important to tr a in  the fu tu re  mothers of  th is  na tio n,  and 

of  the wo rld , in  the bas ic pr in cip le s o i heolth li te ra c y : the importance 

of  n u tr it io n , physica l exersiz e,  and avoidance o f known carcinogens.

Expansion of  science li te ra c y  fo r  women, whether college  bound or 

no t, w il l enhance the ef fect ive ne ss  of  health care de liv er y systems by 

prov id ing  fu tu re  mothers w ith  the knowledge they need to take re spons ib il it y  

fo r th e ir  own bod ies, as we ll as those o f th e ir  unborn babies. Fu rth er , 

i t  w il l giv e them the knowledge they need to teach th e ir  ch ild re n to take 

re spons ib il it y  fo r  th e ir  own bodies.

b. The need fo r m u lt i- le ve l in te rv en tio n s tr a te gies , from elementary
school through po st-doc tora l leve ls

One of  the strengths of  S. 2550 is  th at i t  supports co ns tru ct ive 

in te rv en tio n at  m ult ip le  le ve ls : elem entary, secondary, postsecondary, and 

post do ctoral le vels , wherevere ap prop ria t . Appendix IV inc ludes a number 

of  hi gh ly  successful in te rv en tio n pr ojec ts  aimed at  changing the impact of 

the mathematics f i l t e r .  The very success of these pr ojec ts  shat te rs  the
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myths th at sex di ffe re nc es  in  mathematics achievement might be re la ted 

to sex di ffe renc es  in  mathematics a b il i t y . Th ei r success der ives both from 

the competence and enthusiasm of  the teachers in  these projec ts  fo r mathe­

matics as a su bjec t, and the fa it h  of  the teachers in  the capacity of  

students to master  the m ate ria l,  regard less o f sex,  race , or  age of  stu dents .

I had the p ri v ile ge  of  working fo r two days w ith  the Committee on 

Op portunit ies  in  Science,  o f the American As socia tion fo r  the Advancement 

of  Science. This  grouD is  prov id ing imp ortant lea dersh ip in  showing our 

s c ie n ti fi c  and Dro fessional asso cia tions  how to  expand op Do rtu nit ies fo r 

women, m in ori tie s , and the handicapped in  the scie nces. The part ic ip an ts  

converged on the idea th at the c r it ic a l leverage fo r expanding op po rtu ni tie s 

fo r  m in ori ties , women, and the phys ica lly  handicapped li e s  in  programs 

which change teacher  a tt itudes about stu dents, based on the race, sex, or 

physical cond ition  o f the stu dents .

I t  was clea r from our discus sion th a t the att itudes and expectatio ns 

of  teachers about studen ts place upper and lower  li m it s  on the performance 

of  stu dents . I t  was eq ua lly  c le ar th at the lim it in g  effects  of  teacher 

a tt itudes and exp ectatio ns work at  primary, secondary, postsecondary, and 

postdoctoral le vels . There are two st ra te gies fo r  changing the att itu des 

and expecta tions of  teachers about stu dents . The f i r s t  comes from the 

"enligh ten ed s e lf -i n te re s t"  model, which leads teachers to discover th at 

expanding op po rtu ni tie s fo r  women in  mathematics and the sciences expands 

the labor market fo r teachers of  mathematics and the sc iences, at  every 

le ve l.  The second comes from an "edu ca tiona l" model, in  which att itu des 

and expecta tions are recognized as in v is ib le  b e lie f systems which can be 

changed, by ca ll in g  them to  peop le's  a tt en tion .

2 8-0 96  0  -  78  - 8
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I completely supoor t the in te ntio n of  S. 2550 to  provide m u lt i­

lev el in te rv en tio n to  expand op po rtu ni tie s fo r women in  science and 

technology  from elementary school through po st -doc tora l tr a in in g . At 

the same tim e, I re spectfu lly  suggest ad di tio na l leverage po ints fo r 

change. These invo lve  the tra ns format ion  of clima tes  of  m is tr ust,  h o s t il it y ,  

su sp icion , and c o n fl ic t to  clim ates of  tr u s t,  good w i l l ,  openness of  

communication, and cooperation between and among segments of  so ciet y.

1. Between the fam ilies  of  stu dents, and the school systems in to  
which the student becomes embedded.

2. Between school systems (a t primary, secondary, and postsecondary 
le vels ) and the lo ca l,  st a te , and Federal p o li ti c a l systems in 
which they are embedded.

3. Between school systems and the pote ntia l employers in  the wor ld 
o f work , whom they seek to  serve by tr a in in g  students  to meet 
employer needs.

My impression is  th at such trans format ion s occur when human bein gs,  

and the organiz at ion s and in s ti tu ti o n s  in  which they are embedded, s h if t  

from fin d in g fa u lt  and pla cin g blame on "them" or  the "system" to takin g 

re sp on s ib il it y  fo r addressing the problems at  hand.

Each of us, in  our res pective  ro les and po si tio ns  in a ll  of  the above, 

is  committed to the goal of  making i t  possible fo r a ll  students  to  develop 

a b il it ie s ,  ta le n ts , and s k il ls  to  fu ll e s t  po te n tia l,  regard less of sex, 

race, so cial  cla ss , age, physica l co ndit io n, or  oth er previous so ciolog ical  

co nst ra in ts . The c r it ic a l question fo r  each of  us is:"What can we do, as 

in div id ual human beings, to  make a di ffe re nc e in  the world?"

As a human being, I am pe rson ally committed to tak ing  re spons ib il it y  

fo r  the  trans format ion  from c o n fl ic t models to cooperat ive  models between 

and among the segments of  so ciet y.

As a socia l s c ie n ti s t,  by b ir th ,  co nvi ct io n,  and do ctoral tr a in in g ,

I am eq ua lly  committed to tak ing  re spons ib il it y  fo r the tra ns form at ion  of
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c o n fl ic t models to  coopera tive models between and among the physica l 

scienc es,  the b io lo gic al sc iences, the so cial  sciences,  the  ar ts  and 

humanit ies , and the pro fess ion s.

I welcome the support o f the p o li t ic a l establishme nt,  and of  the 

s c ie n ti fi c  establi shmen t, as we ll as a r t is ts ,  hum ani tar ians, and p ro f­

es sion als,  in  ach iev ing th is  tran sformat ion.

c. The need fo r a ten yea r sustained in te rv ention program

I t  is  c le ar from the in te rv ention pr oje cts described  in  Appendix IV 

th at such pr ojec ts  make a temporary d if fe re nce. I t  is  also  clear  th at 

we need lo ng itud in a l,  long term (ten year) data to measure and eva luate 

the impact o f such in te rv en tio n pro je cts . Fu rth er , the sustained support 

of  a ten yea r pr o je ct w il l create  a momentum of commitment, energy,  and 

enthusiasm fo r expanding ODportunities in  science and technology fo r 

women. The very  fa c t o f the in trodu ct io n of  S 2550 suggests th at the 

expansion of  op po rtu ni ty  fo r  women in  science and technology is  an idea 

whose time has come.

3. Acknowledgement of  the ro le  o f the Nat ional Science Foundation in
Expanding Opp or tuni tie s fo r Women in  Science and Technology

In my own experie nce , the re are three ways in  which the National 

Science Foundation has demonstrated leadersh ip in  exDanding op po rtu ni tie s 

fo r  women in  the sciences:

a. Through it s  se lect ion of  members of  peer review pane ls. (See Aopendix V)

b. Through suppor t of  na tiona l conferences on women in  the sciences.

c. Through suppor t of  pr ojec ts  aimed at  transform ing  mathephobics in to  
math en thus iasts,  regard less of  sex,  age, or race of students .
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Thank you fo r  the  opport un ity  to  share the so c io lo g ic a l pe rspe ct ive 

w ith  the  p o li t ic a l es ta bl ishm en t and w ith the  sc ien ce  est ab lis hm en t.  I 'd  

li k e  to  conclude w ith  the  ob se rvat ion th a t what is  good fo r  women is  good 

fo r  human be ings , and what is  good fo r  human beings  is  good fo r  p o li t ic s  

and fo r  sc ienc e.  I f  th ere  is  any way in  which my work might  su pp or t yo urs , 

please  c a ll  on me.

Iws

4/10 /78



EXHIBIT I

Resume

Lucy Watso n S e ll s  
43 13  Knox Road # 204 
C o ll e g e  P a rk , MD 20 74 0

O f f ic e  (3 0 1 ) 454 -2 052  
Home (3 0 1 ) 699 -8 512

Perm anent A ddre ss 
1181 E u c li d  Av en ue  
B e rk e le y ,  CA 94 70 8 

(4 1 5 ) 524 -0 3 97

PROFESSIONAL PURPOSE

To t r a n s la t e  academ ic  s o c io lo g ic a l  re s e a rc h  an d d is s e m in a t io n  
s k i l l s  to  m ee t th e  ne eds  o f  p o t e n t ia l  m a rk e ts  in  b u s in e s s ,  
g o v e rn m e n t,  an d in d u s t r y .

SUMMARY OF BACKGROUND

T w e lv e  y e a rs  o f  e x p e r ie n c e  in  a l l  phases o f  th e  re s e a rc h  p ro c e s s ­
d e v e lo p in g ,  f u n d in g ,  e x e c u t iv in g ,  a n a ly z in g ,  w r i t i n g ,  d is s e m in a t in g .

T h re e  y e a rs  o f  a d m in is t r a t iv e  and m a n a g e ri a l e x p e r ie n c e .

Worke d e f f e c t i v e l y  w i th :

*  S tu d e n ts ,  f a c u l t y ,  an d a d m in is t r a to r s  w i th in  
i n s t i t u t i o n s  o f  h ig h e r  e d u c a ti o n .

*  P o l i t i c a l  d e c is io n  m ak er s a t  lo c a l ,  s t a t e ,  and 
F e d e ra l le v e ls .

*  A d v o c a te s , a d v e rs a r ie s ,  an d e n fo r c e r s  o f  a f f i r m a t iv e  
a c t io n .

PRIMARY CONTRIBUTION

I d e n t i f i c a t i o n  o f  h ig h  sch o o l m a th e m a ti cs  as  th e  c r i t i c a l  f i l t e r  
f o r  m in o r i t ie s  and women, an d as c r i t i c a l  le v e ra g e  f o r  o p e n in g  
o p p o r t u n i t ie s  in  th e  w o r ld  o f  e d u c a t io n ,  an d th e  w o r ld  o f  w o rk .

EDUCATION A l l  a t  th e  U n iv e r s i t y  o f  C a l i f o r n ia ,  B e rk e le y

B.  A . w i th  Honors  in  C o m m un ic a tion  and P u b li c  P o li c y  
J u n e . 1962

M. A. in  S o c io lo g y ,  Decem ber,  1967  
Ph.  D. in  S o c io lo g y ,  Dece m ber,  1975  

D is s e r ta t io n :  S e x, E th n ic ,  an d F ie ld  D i f fe r e n c e s  in  D o c to ra l Outcomes  

CONSULTANT

Race an d se x d i f f e r e n c e s  in  e d u c a t io n a l a ch ie ve m e n t an d jo b  o p p o r t u n i t ie s
P o l i t i c a l  s o c io lo g y  o f  e d u c a ti o n
I n t r a - g r o u p  p ro b le m  id e n t i f i c a t i o n  an d s o lu t io n s
In te r - g r o u p  p ro b le m  s o lv in g  an d s o lu t io n s
C o n f l i c t  r e s o lu t io n  w i t h in  and among g ro ups
C o n f l i c t  r e s o lu t io n  w i t h in  an d among s o c ia l sys te m s
M u l t i - l e v e l  an d m u lt i- s y s te m  a o p ro a ch e s  to  p ro b le m  s o lv in g



WORK EXPERIENCE

Act ing Ass is ta nt to the  Vice Chancel l o r  fo r Academic A f fa ir s ,
U n iv e rs ity  o f Ma ryla nd, September 1977 to  pr es en t.
Using  to o ls , pe rs pectiv es, and data o f so ciolog y to 
ra is e  the awareness o f people a t every le ve l w it h in  
the  system, and in  o th er systems , o f the  im p lica tions 
o f tr a d it io n a l race  and sex bia s fo r high er  ed uc at ion.

Ex ecut ive S pec ia lis t fo r  M in o ri ti e s  and Women,
The American Soc io lo g ic al A ssocia tion , September ,975 
through August 31, 1977. Using research  on sex and 
eth n ic  d if fe re nces in  ed uc at iona l ach ievement as le v ­
erage to  open opport un it ie s  fo r  m in o ri ti e s  and women 
in  soc io lo gy , and to  open op port un it ie s  fo r  soc io lo ­
g is ts  in  bu sin es s,  governm ent,  and in du s tr y .

TEACHING EXPERIENCE

Teaching A ss is ta n t, In tr oducto ry  S ta t is t ic s ,  In tr oducto ry  Methods, 
Advanced Research Methods,  two ye ars , U n iv e rs ity  o f C a li f ­
o rn ia , Be rke ley .

Ass oc ia te , So cia l Science In te gra te d F ie ld  Major , one year,  
U n iv ers ity  o f C a li fo rn ia , Be rke ley .

A ssi sta nt Pro fe ss or , Soc io logy , U n iv e rs it y  o f Ma ryland, one ye ar .
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Lu cy W. S e l ls

INVITED PRESENTATIONS BY EXECUTIVE SP EC IALIS T FOR MINO RITIES  
AND WOMEN, AMERICAN SOCIOLOGICAL ASSOCIATION

* " M in o r i t i e s ,  Women, and M a th e m a ti cs  as th e  C r i t i c a l  
F i l t e r  in  Keep in g P eop le  fr o m  E q u a li t y  o f  Acce ss  to  
th e  S c ie n ce s  and E n g in e e r in g , "  pa p e r p re s e n te d  a t  a 
Symp os ium  on S c ie nce  C a re e rs  f o r  M in o r i t ie s  and  Women, 
sponsore d  by th e  C om m it te e on S p e c ia l S c h o la rs h ip s  o f  
th e  Aca dem ic  S e n a te , U n iv e r s i t y  o f  C a l i f o r n ia ,  B e rk e le y ,  
C a l i f o r n ia .  May 12 , 19 77 .

* " S c i e n t i f i c  A ch ie vem en ts  o f  M in o r i t ie s  and  Women: th e  
Removal  o f  P s y c h o lo g ic a l and S o c io lo g ic a l  B a r r ie r s , "  
open in g  a d d re s s , M id -A m e ri ca  A s s o c ia t io n  o f  E d u c a ti o n a l 
O p p o r tu n it ie s  P ro g ra m , and U. S. O f f ic e  o f  E d u c a ti o n , 
R eg io n V, M a th e m a ti c a l S k i l l s  W ork shop: A d d re s s in g  th e  
I n s t r u c t io n a l  Needs  o f  U n d e r- p re p a re d  C o ll e g e  S tu d e n ts
in  T e c h n ic a l S u b je c ts ' I n t e r la k e n  Lodge, La ke  Gen ev a,
Wi sco ns  i n . A p r i l  26 , 1 977 .

* " I n t e r d is c i p l in a r y  P e rs p e c ti v e s  on Rac e,  Sex, and 
S o c ia l C la ss D if fe r e n c e s  in  E d u c a ti o n a l A c h ie v e m e n t, "  
paper p re s e n te d  a t an I n t e r d i s c ip l i n a r y  W ork in g  C o n f­
e re nce  on COMPLEXITY: A CHALLENGE TO THE ADAPTIVE CAP­
ACITY OF AMERICAN SOCIE TY, spo nso re d  by th e  S o c ie ty  f o r  
G enera l Sy stem s R e se a rc h , W ash in g to n  C h a p te r , L o yo la  
C o ll e g e  C on fe re n ce  C e n te r , A m erican  C i ty  B u i ld in g ,  
Colum bus,  M a ry la n d . March  25 , 19 77 .

* " S o c io lo g ic a l  D e te rm in a n ts  o f Sex  and  Race D if fe re n c e s  
in  M a th em a tics  A c h ie v e m e n t, "  pa pe r p re s e n te d  as p a n e l is t  
f o r  Sympos ium  on Women and M a th e m a ti c s , sponsore d  by th e  
S ta te  U n iv e r s i t y  o f  New Y o rk , A lb a n y , New Y o rk . March  24 , 
19 77 . V id e o ta p e d  f o r  n a t io n a l d is s e m in a t io n  to  s c h o o ls .

* "U se s o f S o c io lo g ic a l  R es ea rc h in  E xpand in g  O p p o r tu n it ie s  
f o r  Women in  S c ie n c e , "  paper p re s e n te d  a t c o n fe re n c e , New 
D ir e c t io n s  f o r  Women, P o r t r a i t s  o f  21 Women in  S c ie n c e ,
sponsore d by th e  N a t io n a l s c ie n c e  to u n a a t io n ,  Ya le  U n iv e r ­
s i t y ,  New Hav en , C o n n e c t ic u t .  March  5 , 19 77 .

* " S o c io lo g ic a l  P e rs p e c ti v e s  on V io le n c e  in  th e  S c h o o ls , "  
paper p re s e n te d  as on e o f  s ix  re sponse s  to  th e  keyn o te  
addre ss o f  S e n a to r B ir c h  Bay h,  in  15 th  Ann ual C on fe re nce  
on Human and  C iv i l  R ig h ts  in  E d u c a ti o n , V io le n c e  in  th e  
Schoo  1s , sponsore d  by th e  N a ti o n a l E d u c a ti o n  A s s o c ia t io n , 
M a y f1o we r H o te l,  W a s h in g to n , DC. F e b ru a ry  25 , 19 77 .

* "T ra n s fo rm in g  M a th e p h o b ic s  in t o  Ma th E n th u s ia s ts , "  paper 
p re s e n te d  as p a r t  o f a th re e  day w ork shop on M in o r i t i e s , 
Women, and  th e  H and ic app ed : Pro gr am s th a t  W ork , "  a t  th e  
Ann ual  M ee ting  o f  th e  A m eri can  A s s o c ia t io n  f o r  th e  Ad va nc e 
me nt o f S c ie n c e , D e n ve r,  C o lo ra d o , F e b ru a ry  22 , 19 77 .

* "T he  S o c io lo g y  o f th e  M a th e m a ti c s  F i l t e r , "  C o ll o q u iu m  w it h  
th e  D epartm ents  o f S o c io lo g y ,  M a th e m a ti c s , and B us in ess  
A d m in is t r a t io n ,  Georg eto w n U n iv e r s i t y ,  W a sh in g to n , DC. 
F e b ru a ry  16 , 19 77 .



* "The  M a th em atics  F i l t e r  and A d m in is t r a t iv e  A l t e r n a t iv e s , "  
paper p re s e n te d  as p a n e l is t  on A d m in is t r a t iv e  A l t e r na­
t iv e s :  O p p o r tu n it ie s  o r S t r a ig h t ja c k e t  f o r  Women F a c u lt y  
and S t a f f ? , sponsore d  by S o c io lo g is ts  f o r  Women in  S o c ie ty ,
P r i nce to n  U n iv e r s i t y ,  P r in c e to n ,  New J e rs e y . F e b ru a ry  7,
19 77 .

* " The S o c io lo g y  o f  Exp andin g O p p o r tu n it ie s  f o r  Women in  
Busin ess and In d u s t r y , "  paper p re s e n te d  as gu es t speaker 
fo r  th e  m o n th ly  m e e ting  o f  th e  S o ro p t im is ts  o f  W ash in g to n , 
S hera to n  C a r le to n  H o te l,  W a sh in g to n , DC. Jan ua ry  19 , 19 77 .

* "O verc om in g M ath ephob ia  to  Expand  O p p o r tu n it ie s  f o r  People  
in  C o n ti n u in g  E d u c a ti o n ,"  p r e s e n ta t io n  a t th e  m o n th ly  
m e e ting  o f th e  W ashin g to n L i fe lo n g  L e a rn in g  g ro u p , T r i n i t y  
C o ll e g e , W ash in g to n , DC. De cemb er 9 , 19 76 .

* "M a th em a tics  as a C r i t i c a l  F i l t e r  f o r  D e te rm in in g  C iv i l  
S e rv ic e  C are ers  o f  m in o r i t ie s  and  Wom en,"  p re s e n ta t io n  to  
th e  F e dera l Women's Progr am  C o o rd in a to rs ,  U. S.  C iv i l  
S e rv ic e  C om m is sio n, W a sh in g to n , DC. Novem ber 24 , 19 76 .

* "T he  S ta tu s  o f  Women in  th e  S o c ia l S c ie n c e s ,"  p re s e n ta t io n  
a t a m ee ting  c a ll e d  by th e  Com m it te e on th e  S ta tu s  o f Women, 
a t th e  Ann ua l M e e ting  o f th e  A m erica n A n th ro p o lo g ic a l Assoc­
ia t io n  , W ashin gto n H i l t o n ,  W a sh in g to n , DC. Novemb er 19 , T976

* "T he  Am eric an S o c io lo g ic a l A s s o c ia t io n 's  C om m ittee  on th e  
S ta tu s  o f  Women: I t s  P a s t,  P re s e n t,  and  F u tu re ,"  p re s e n t­
a t io n  a t th e  Ann ual  M ee ting  o f  th e  F e d e ra ti o n  o f  O rg a n iz a ­
t io n s  o f  P ro fe s s io n a l Women (FOPW), Upw ard M o b i1 i t y  f o r  
Women, W e ll e s le y  C o ll e g e , W e ll e s le y ,  MA. Nobem ber  6 , 1 9 76 .

* "A n a ly s is  o f  In fo rm a t io n  on D i f f e r e n t i a l  P a r t ic ip a t io n  o f 
M a le , Fem ale , and M in o r i t y  S ub-g ro ups in  P re p a ra t io n  fo r  
Em ploy men t in  E d u ca ti o n  R es ea rc h and D e ve lo pm e n t, " N a ti o n a l 
I n s t i t u t e  o f E d u c a ti o n , W ash in g to n , DC. Sep te m be r 22 , 1977.

INVIT ED PARTICIPATIO N OF EXECUTIVE SPECIALIST  FOR MIN ORITIES 
AND WOMEN, AMERICAN SOCIOLOGICAL ASSOCIATION

* P a r t ic ip a n t ,  Teachers  T each in g  T e a c h e rs , a w o rk in g  co n fe re n ce  
o f  m a th em atics  e d u c a to rs  on p la n n in g  and  c o n d u c ti n g  wor ks ho ps  
to  tr a n s fo rm  c la s s -r o o m  te a c h e rs  from  mathe ph ob es  to  math 
e n th u s ia s ts ,  a t th e  i n v i t a t io n  o f th e  Oreg on  M a th em atics  
E d u ca ti o n  C o u n c il , under a g ra n t from  th e  N a ti o n a l Scie nce 
F o u n d a ti o n , M a ry lh u r s t ,  Ore go n.  J u ly  4 -1 1 , 19 77 .

* P a r t ic ip a n t ,  O r ie n ta t io n  on App ro ac he s f o r  th e  In c re a s in g  
M in o r i t y  P a r t ic ip a t io n  in E n g in e e r in g , a t th e  in v i t a t io n
o f  th e  C om m ittee  on M in o r i t ie s  in  E n g in e e ri n g  o f  th e  N a ti o n a l 
Res ea rch C o u n c il , f o r  th e  N a ti o n a l A l li a n c e  o f bus  ne ssmen , 
W a sh in g to n , DC. Ju ne  13 , 19 77 .



117

F a c i l i t a t o r ,  se ssio n  on "Power and the S tr u c tu re  o f 
Ch an ge ," a t th e S pring  Con fe re nc e o f D ir e c to rs  o f 
P ro je c ts  fund ed  under th e Women's Education E q u it y
A c t,  a t the in v i t a t io n  o f th e P ro je c t D ir e c to rs .
sp on so red by th e U. S. O ff ic e  o f E d u ca tio n , Shoreham 
H o te l,  W ash in gto n, DC. A p r il  25 , 1977.

P a r t ic ip a n t ,  w ork in g  Con fe renc e on Women and M ath em a tics , 
to  e s ta b li s h  re searc h p r i o r i t i e s ,  a t th e in v i t a t io n  o f 
the N a tio n a l I n s t i t u t e  o f  E d u ca tio n , A r li n g to n ,  V i r g in ia ,  
N a tio n a l M ot or H o te l.  Febru ary  23 , 1977 .

P a r t ic ip a n t ,  Con fe re nc e on M in o r it y  P a r t ic ip a t io n  in  th e 
th e S c ie nces , a t the in v i t a t io n  o f  th e N a tio n a l Scien ce  
Founda tion , Q u a li ty  In n , Penta gon C it y ,  V i r g in ia ,  Ja nuar y 
14-1 5, 1977.

P a r t ic ip a n t ,  Sex Ro les I n s t i t u t e , a t th e in v i t a t io n  o f 
th e P s y c h ia tr ic  I n s t i t u t e  F ounda tion , W ash in gto n, DC. 
December 2,  3,  4,  197 6.

INVITED SERVICE OF THE EXECUTIVE SPECIALIST FOR MINORITIES 
AND WOMEN, AMERICAN SOCIOLOGICAL ASSOCIATION

* Serve d on a pa ne l to  re v ie w  p ro posa ls  fo r  Women's Educ­
a t io n a l E q u it y , fo r  th e U. S. O ff ic e  o f  E duca tio n , Wash­
in g to n , DC. June 6 -1 0 , 197 7.

* Serve d on a pa ne l to  re v ie w  P re -C o lle ge  Te ac he r Deve lop­
ment in  Scien ce  P ro p o sa ls , fo r  th e Scien ce  Manpower Im ­
pro vemen t D iv is io n  o f th e N a ti o n a l Scien ce  Founda tion , 
M ay flo wer H o te l,  W ash in gto n, DC. March 3 1 -A p r il  2 , 197 7.

* Served on Human S ub je cts  Review  Co mm itte e fo r  th e Am eric-  
and P sych o lo g ic a l A s s o c ia ti o n , Was hing ton , DC. Feb ru ary  
16, 197 7.

Served  as the o n ly  s o c io lo g is t  on Task  Fo rce B, V o ca tiona l 
E duca tion , fo r  U. S. O ff ic e  o f E d u ca tio n , W ash in gto n, DC. 
S pecia l co nc ern th a t  g u id e li n e s  w r it te n  fo r  new v o c a ti o n a l 
education  le g is la t io n  not pe rp e tu a te  t r a d i t io n a l  sex and 
race  ro le  e x p e c ta ti o n s . December 13-1 4, 1976 , and Ja nu ary 
12-1 3, 197 7.
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EXHIBIT II

Data on sex  and e thn ic dif ferenc es in academic 
ach ievement  d ocum ent a pervasive climate o f  diffe rent  

exp ectations a bout behavior on the  basis o f  sex and  
ethn ici ty and indic ate the  need fo r aff irm ativ e actio n 

at fiv e critical  points in the  aca demic system.

critical points for 
affirmative action

lucy w. sells

Effec tive affirmative act ion  at faculty  hiring levels, as require d by 
federal pol icy,  rests ultimately  on increasing avai labil ity pools  of  
women and minorit ies at each of  five critical points in the  educa­
tiona l struc tur e where career decisions are made: (1) enrollment in 
high school mathematics , (2) app lica tion for grad uate school,  (3) 
survival in doc toral prog rams, (4) facu lty rec rui tment and  hiring, 
and (5) facu lty pro mo tion and tenure . Data to  support  the impor ­
tance of  these  five filte ring  po int s come from a variety of  sources.

high scho ol mathem atics

The  first filte ring point  is adequa te high school mathematics 
prepar atio n in orde r to  keep  stu de nts’ choice of  undergr aduate 
major open. There is conside rable variation  in the  a mo un t of  mathe-

This chapter is based on p art on data gathered by the Carnegie Commis­
sion on Higher Education from its National Survey of Higher Education with 
support from the United States Office o f Education.
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matics  requ ired  for admission to  college by typ e of  insti tut ion , 
wheth er research university, sta te college, com mu nity college, or 
private college, bu t some majors  at all ins titu tion s are effec tively 
closed to  stud ents, if they  fail to take  enough  mathem atic s in high 
school.

Th e University of Cali fornia is a good exam ple of  a research  
oriented public university where  policies  ope rate  to filter  wom en 
and minorit ies out of  cer tain  majors. Its data can be ex ten ded to  
many  oth er ins titu tion s as well. The  university requ ires the  equiv­
alent of  two  years of high school mathem atics for freshman admis­
sion to  any of  the nine campuses. It fur the r specifies thre e and  a 
half  years of  mathematics in high school as the prerequisi te for the  
stan dard fresh man calculus  cou rse—a course requ ired for majoring 
in chemis try,  engineering, some agricultu ral sciences, some business 
adm inis trat ion , all of  the hard sciences , most of  the biological sci­
ences,  and the advanced quant itat ive  methods required in doctoral  
programs in the  social sciences. Until very recently, there was no 
forma lized mechanism  for studen ts ente ring  Berkeley to  overcome 
deficiencies in this prere quis ite.

To tes t the conte ntion  tha t inad equate mathem atics prep ara ­
tion in high school presents  a serious con stra int  on women’s choice 
of  undergr aduate major in college, I hypothesized tha t wom en 
applying for admission at Berkeley would  be less likely to  have 
taken advanced mathem atics than men. (It was not possible to  code 
by ethnic ity  because stat e law forbids the colle ction of  dat a on 
ethnic ity on app lica tion s for admiss ion lest it be used to disc rimina­
te against eth nic  minoriti es.) A systema tic sample of  tran scr ipts  
from the appl ican ts for admiss ion as freshmen at Berkeley lor  the 
fall of 1972 revealed tha t while 57 percent of the men had prep ared 
themselves for the  stan dard calculus course by takifrrg the  three  and 
a half  units  of mathem atic s, only 8 percen t of the  women  had done 
so. The dilt'erencc of forty-nine percentage  p< ints  is evidence  b oth  
of dram atic  diffe rences in the amb ition s attd aspirations ol youn g 
men and women and imp ortant  sociological diffe rences in ex pec ta­
tions for them by individuals who are significant in their  lives: pa r­
ents, peers, teachers , and counselors.

To test the hyp othesis ol diflering climates of  e xpecta tion s 
and social support leading to decis ions to lake mathem atics in high, 
schoo l, members of an uppi r d ivision so< ial science class completed  
a questionna ire about perf ormance in eleme ntary school arithme tic
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and in high school math ematics;  exp ecta tions and encouragemen t 
by teachers, parents, and peers; exte nt of  high school mathematics 
training  beyond the .minim al two unit requ irem ent ; and an open- 
ended  question, “What do you consider to be the most important 
factor  which influenced your interest  and apt itude for doing mathe ­
matics?” A stron g relationship  was obvious between presence or 
absence of encouragement and whe ther  or not students  took mathe­
matics beyond the minimal requirement for admission to the Uni­
versity of Californ ia. (Q = 0.94 , statistica lly significant  at the 0.01 
level.) A strong relat ionsh ip also appeared between having social 
support for mathemat ics and performing well in the  advanced m ath ­
ematics  courses. These data poin t to the need for experimen tal pro j­
ects designed to increase the level of social encouragement for 
unde rtaking advanced high school mathem atics, independent of sex 
or ethn icity. In this con nection , a dram atic  increase occurred be­
tween 1972 and 1973 at Berkeley in the percen tage of  freshmen 
w'onten taking the high school prerequisite  io the standard  calculus 
course ; from 8 percent to 32 percen t, while the percentage  o f men 
preparing for the course rose from 57 portent to G5 perc ent.  It a p­
pears that the  high school counselors arc doing a more effective job 
in helping all students  keep their opt ions  open as far as free choice  
of undergraduate major is concerned.

Table 1 shows how the high school mathemat ics filter ope r­
ates to keep women out  of university majors which require calculus 
in thei r curriculum. The only two exceptions to this pat tern  among 
the 15 schools listed arc in agricultura l sciences, where 88 percent 
of the students  in nut ritio nal  science are women despi te intensive 
mathematic s and chem istry  requ irem ents , and in law, which has a 
low pro por tion  of women  and no mathematics requ irement. In 
both  cases, it appears  that  trad itional sex role ster eotyping abou t 
“a ppropria te”  careers for men and women ate operating  in choice 
of field. Otherwise, the more ma the ma tks  r equired in an undergrad­
uate curr iculum, the lower the proportion  of women en ro lle d-  
whe ther one ’ooks at schools and colleges or at the four fields with­
in lette rs and science (humanities, social sciences , biological 
sciences, and physical  sciences) or at individual majors with in fields.

It should  be poin ted out that  aggregation of departm ents  
within fields conceals sharp variation among those departm ents . 
When a high requ irement of mathematics is in the curriculum, the 
result is a low percentage  of undergraduate women majoring in the
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Table 1. University of Californ ia, Berkeley: Percentage of  Women at 
Undergraduate and Graduate Levels by Schools and Colleges 

Controll ing for Mathematics  Requirement in the major

Schoo l or College

Percentage o f ll'timcn
Total Number 
of Students

I !nder- 
graduate Graduate

Under­
graduate G'r«r/uaZc

Mathematics Required
Agricultural Sciences

(including Nutritional
Science) 48 30 651 242

Chemistry 14 9 358 394
Engineering 3 2 1361 1336
Environmental Design 17 25 748 424
Business Administration 17 9 693 565
Foies try and Conservation 7 6 132 89
Optometry 17 12 121 112
Letters and Science:

Biological Sciences 33 29 1085 465
Physical Sciences <»O 11 664 817

Total 20 12 5813 441 1

Mathematics Not Required
Criminology 46 38 201 57
Education NP 54 NP 953
Journalism NP 50 NP 42
Law NP 25 NP 851
Librananship NP 66 NP 205
Social Welfare NP 59 NP 245
Ethnic Studies 55 NP .33
Letters and Science

Humanities 58 48 2001 965
Social Sciences 46 33 3754 1082

Total 50 41 5989 4100

Mathematics Difference 30* •»q *

Source: University  o f CJiinrnia, Beikckv, t.'uvipio S'Zij.’nnrj, Fall 1972 and Tear <", 7Z 
1972, Table 6, pages 22-25.

NP -  No program at this level.
•Percentage difference is statistically significant .•> th'* 0.05 hvel, using a conse rvato r esti­
mate of a two-tailed »est.
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dep artm ent . This rela tionship is even stro nge r among majors  in the 
humanit ies and social sciences tha n it is between these  broad fields 
and the physical sciences . For  examp le, while  Table 1 shows tha t 58 
percen t of  the  unde rgraduates in the hum anit ies are wom en, com ­
pared with  22 percen t in the physical sciences (for  a difference of  
36 percen t) within the  humanities, 83 perc ent of the und ergradu­
ates in history of  a rt (which requi res no calculus) are wom en, com ­
pared with  24 percen t of the und ergr aduates  in philosophy  (which 
requi res lo gi c) -a  diffe rence of  59 percen t. In the social sciences, 
the with in field difference is 47 percen t: 61 perc ent  o f t he an thro ­
pology majors  arc women, com pared to  14 perc ent  in econ omics, 
which requi res com pletion  of  the high school trig ono metry se­
quence. These w ithin field di fferences poin t up the dangers inheren t 
in aggregating fields for estimating availability  pools and for measur­
ing un deruti liza tion at the facul ty hiring  level.

The  pat terns of  choice of  underg raduate major among e thn ic 
minorities  is s imilar to those  of wom en students , exce pt tha t Asian 
minoritie s are over- repre sented in the  mathemat ics based  fields. 
Table 2 shows the percentage  of  let ters and science  s tudent s major­
ing in the  physical sciences, life sciences, or mathem atics, by sex 
and eth nic ity . There is a strong intera ction betw een sex, eth nic ity , 
and choice of  these  three  fields. While 68 percent of  the Asian men 
arc enro lled  in these curr icula, only 17 percent of  non minority  
women and 17 percent of  all o the r minority women arc major ing in 
them. Conve rsely, the percentage of  Asian women in these fields 
slightly exceeds that  ol nonm ino iity  men and oth er min ority men. I 
att rib ute these  very large sex and ethnic  dif ferences to cul tural fac­
tors  rather  than to gene tic factois .

Table 2 . Percentage Majoring in Physical Sciences, Life Sc iences,  
and Mathematics by Sex and Ethnicity

Percentage
Sex Difference

Total Number
Men Women Men Women

Asian 68 45 23* 615 538
All Other Minority 37 17 20* 697 412
Nonrniitority 41 17 24* 409 4 3040

Total 4 1 2t 23* 540 6 3990

Source:  University of  Cal iforn ia, Berkeley, Student Resour- e  Su rvey , Sprin g 197 2.

•Percentage  diff erence  is stat istical ly signifi< ant at the 0.0 S level, using a conservative  e st i­
mate of  a two-tailed test .
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app licat ion to graduate school

The second filter ing point in educat ional achievement  for 
women and minorit ies is the decision to apply  for grad uate  study. 
Tab le 3 shows the drop off in the  percentag e of  women in und er­
graduate  and  gradua te study at Berkeley . This drop off directly  
affects the  availability of  w omen for rec rui tme nt and hiring at the 
facu lty level. Thus, while  22 perc ent of  the undergr aduates  in the 
physical sciences are wom en, only 11 percent of  the  graduate  st u­
den ts are women. A simila r pa tte rn exists  in the reduct ion  of Asian 
and othe r minor ity studen ts from undergr aduate to graduate  s tudy .

Tabic 3. Dro poff in Percentage Women 
from Underg radu ate to Graduat e Level

Math ematics Required

Under­
graduate Graduate Dropo ff

Dropoff
Rate**

Agricul tura l Sciences 48 30 -1 8* -0.38
Che mis try 14 9 — a —0.36
Engineering 3 2 -  1 -0 .3 3
Enviro nmental Design 17 25 + 8* + 0.4 7
Business Admin istratio n 17 9 -  8* -0.47
Forestry and  Conserva tion 7 6 -  1 -0 .1 4
Op tom etry
Let ters  and Sc ience

17 12 5 0.29

Biological Sciences 33 29 -  4 - 0.12
Physical Sciences 22 11 - I I * 0.50

Total 20 12 -  8* -0 .4 0

Mathemat ics Not Req uired
Criminology
Let ters and Science

46 38 -  8 -0.17

Hum anit ies 58 48 -1 0* —0.17
Social Sciences 46 S3 - 13 + 0.28

Total 50 40 -1 0* -0 .2 0

Source: Calculated from data in Tabie 1.

♦Percentage dropoff  from undergraduate to graduate level is statistically significant at tue 
0.05 level

♦♦Dropoff  rate is calculated by the formula 
% Undergraduates -  % Graduates 

% Undergraduates
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At the  second filter  it is clear from the dat a provided by the  
Berkeley Gradua te Division tha t women and minorit ies are being 
adm itted in the same pro portio n in which they  a pply. The  proble m 
is t ha t they  are not apply ing to  graduate school in the same pro por­
tion  as they earn  undergr aduate degrees in the ir respec tive schools,  
colleges, fields, and dep artm ents .

Recent data from Berkeley show large and stati stica lly signifi­
cant  sex and e thn ic diffe rences in the percentage of  stude nts  rep ort ­
ing the  d octorate  as the  highest  level o f educ atio n they plan to com­
plete . In the  College of  Letters and Science, 63 perc ent  of the  men 
compares to  36 percen t of the women aspire  to the docto rate. The 
fields in the college are reported in Table 4, with  the  humanit ies 
and social sciences grouped, and with  phys ical sciences, life 
sciences, and mathematics  as ano the r grou p. In both groups, men

Table 4. Percentage of Doc tora l Aspirant s b y Sex and Ethnici ty,  
Cont rolling for Field

Percentage o f Total Num ber
Doctoral Aspira nts „ o f  Stud en tsSex *

Men It'om rn Dif ferenc e Men Women 

Humanities  and Social Sciences
Mino rity

Asian Amer ican 44 21 23* 195 295
All O ther Minority 59 34 25* 438 343

Nonnunor ity 57 33 24* 2419 2511

Tota l 56 32 24* 3052 3149

Physical Sciences, Life Sciences, and  M athem atics
Minority

Asian American 65 32 33* 420 243
All Oth er Minority 72 62 10 259 69

Nonminority 75 58 17* 1675 529

Total 73 51 22* 2354 841

Minority
Asian Amer ican 
All O the r Minority

Non min ority

Field Diffe rence

21* 11*
18* 25*
13* 28*

Source; University of California, Uetkeley, Student Resource Survey, Spring, 1972.

Percentage difference is statistically significant at the 0.05 level.
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are more  likely  to  plan on the do cto rat e tha n wom en, and non- 
Asians more  likely  t o do  so tha n Asians.

If we assume tha t tale nt and  willingness to wor k are ran ­
dom ly dis tribu ted  betw een the sexes and among e thn ic grou ps, the 
data suggest bo th a diff eren tial  climate of  e ncourag eme nt and sup­
por t for  app lica tion to  grad uate school and a di fferenti al clim ate of 
aspi ratio ns about on e’s career goals, based on sex and eth nic ity . In 
most social systems based on meritocrac y and  achievem ent,  a spira­
tions to  move up the  ladder are very much shaped by those who 
have alrea dy demo nst rated thei r achievem ent,  independe ntly  of  the 
standards of  evalua tion  a nd crite ria for  achievem ent involved. In the  
academic sys tem, this means tha t facu lty have the  power t o encour­
age poten tia l talent regardless of the sex or eth nic ity  o f the person 
who displays tha t talent. The prim ary goal of  affirmative act ion  is 
to  free all persons to  develop the ir tale nts  and energies  to highest 
poten tia l, regardless of  sex or eth nic ity . Faculty  members shou ld 
recognize tha t the ir values of  scho larsh ip and exce llence will be 
enh anced throug h affirmat ive action by removing previous con­
stra ints  on the develop men t of talent, 

gradua te sup por t

The  third filte r in edu cat ional achievem ent for women and 
minorit ies involves survival in docto ral  programs. Because there  are 
insuf ficient data available on mino rities at this  level, the remainder 
of  this  paper is based on data  about wom en. However, it is clear 
tha t the  causal mechanism s which opt rate to  filte r wom en out of 
the docto ral  pool  ope rate even more  inten sely against minorities . 
These  mechanisms inclu de a social clim ate which systematica lly 
lowers aspi ratio ns, expecta tio ns , sense of  com pet enc e, and self- 
esteem , bo th  actively by discoura gem ent and passively by absence 
of sup port and enc ouragement.

The  facts in this sect ion come  ftom  a secondary analysis  of 
data gathered on Woo diow  Wilson Fellows who entered graduate  
school from 1958 throug h 1963 (Mooney,  1966). At the  time  of 
the  stu dy , 49 perc ent cf the  Woodrow Wilson Fellows had not yet 
earned  the  docto rat e, and were  no longer in graduate  schoo l. 
Amo ng the  men,  44 percen t had dro pped ou t, com pare d with 64 
percen t of  the women. Tab le 5 shows bo th large sex d ifference s and 
field differen ces in dro pouts . Inte rest ingly enough , however,

28-0 96  0  -  78  - 9
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Percentage
Men Women

Humanities 52 66
Social Sciences 46 64
Physical Sciences 26 62
Biological Sciences 20 36

All Disciplines 44 64

Discipline Difference 32* 30*

Table 5. Woodrow Wilson Fellows,  1958-19 63 
Dropouts by Sex and Discipline

Total Number
Sex Difference Men Women

14* 1966 1192
18* 2123 667
36* 1182 172
16* 112 69

20* 5383 210 0

Source: The  original Mooney data were obtained for kccondary analysis by permission of  
Janet Mitche ll, director of the Woodrow Wilson Dissertation Fellowship Program.

♦Sex and discipline differences of  dropouts are stat istica lly significant at the 0.0 5 leveL

women in the  biological sciences  were less likely to  dro p out  than 
men in the hum anit ies and social sciences . The con tras t between the 
sexes in drop ou t rates betw een the physical sciences and the  bio­
logical sc ien ces-3 6 percent com pare d to 16 pe rce nt- suggests a 
more  su pportive climate  for w omen in the  biological sciences.

The  effect  of  having second yea r financial sup port on dr op ­
out  rates ope rate s differently  for men an<J for women. In the hu­
manities , dro pouts  among men with no second year  suppo rt are 57 
percen t, com pared with  43 percen t for those  with second yea r sup­
po rt,  a diff eren ce of 14 perc ent.  For women with no second year  
sup port, 72 percen t dro pped ou t, compared with  43 percen t of  
women with  second year  support,  a d ifference  o f 29  percen t. In the 
physical and biological sciences,  the  effect  of  second yea r support is 
even more dram atic  for women. Dro pou t rates  for men go from 33 
percent to  16 perc ent,  for a 17 pcicen t dec line , with  second year  
sup port, compared with a re ductio n from 66 perc ent to  26 perc ent,  
or a 40  percent decl ine, for women.

This large diff eren ce re flects  the special kind o f self-esteem and 
assertiveness it p resently  takes for a woman  to  thin k he r work is good 
enough to  justi fy apply ing for suppo rt. If she thinks well of her work , 
she is free to communica te her worth  to  ot hers . T rad itional  female 
socia lization has taught young girls th at assertiveness is unfeminine, 
just  as tradit iona l e thn ic socializa tion had taught  b lacks  t hat  the Un­
de Torn role was the key to  thei r survival in a racist society.
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After  the  first year  of  graduate  schoo l, depar tment  chairmen 
were asked  to  rate  the  Woodrow Wilson Fellows com pared with 
othe r grad uate studen ts in the ir respect ive departm ents. Table  6 
shows the  effe ct on sex differences in dro pouts  when gradua te rat ­
ing by faculty  is con trol led . A reasonable  assu mpt ion is tha t in a 
pure  merito cracy,  where talen t and willingness to  work are the  
prim ary det erm inants  of  success, dro pout rates  would be low 
among tho se rate d exce llen t by the ir faculty , and high among those  
rated average. In fact , the overall sex diffe rence in dro pouts  of  20 
percen t rises to  26 perc ent amon g those rated  excelle nt.  When field 
is also controlled,  i t r ises to 38 percen t in th e physical sciences. T he 
critical point  is that there is no stat istic ally  s ignificant differen ce in 
the  dro pout rates of  women rated excellent and of  men who are 
rated average by the ir facu lty.  This  fact points  to a second majo r 
goal of  affirmat ive act ion —to make it possib le for the  achievements  
of women and minorit ies rated exce llen t to surpass those of  white  
men rated average.

From  1962 to  1968 a dramatic reduct ion  occu rred in the 
fou rth  year dro pout rates  among women doc toral students  at 
Berkeley. In the entering cohort of  1962, 22 perc ent  of  the  1093 
men had dro pped out  of  the doc toral program by the  fou rth year. 
In tha t same cohort,  42 percent of  the wom en had dropped ou t by 
the  fourth year . Six years late r, the  sex diffe rences in fourth yea r 
dro pou t rates had disappeared  for the 1968 coh orts. By 1972, 27 
percent of  the  men had droppe d ou t, com pared to  27 perc ent of 
the  women.

Reduct ion of  att rit ion  among women at Berkeley has been

Table 6. Woodrow Wilson Fellows, 1958-190 3 
Dropouts by Sex and Graduate Rating

Percentage 1 dial  Nu mber

Graduate  Rat ing Men lfonicn Sc.v Dif fere nce M> n It' *men

Excellent 32 58 2G* 8 GO 270
Very good 44 67 23* 677 271
Average 61 SO 19* 455 175

Graduate Rating
Difference 29*

Source: Supra.

♦Sex and rul ing  differences o f dropouts are s’ jt is tn il ly  significant at the 0.05 level
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most dram atic  in the  English and histo ry dep artments . In the  e nter ­
ing class of  1962 , 88 percent of the  women  in English had droppe d 
out by the  fou rth  year , compared w ith 47 perc ent of  the  women in 
the class of  1968,  a redu ction of  41 percen t. In the enterin g class of 
1962, 81 percen t of the  women in histo ry had droppe d out by the  
fourth year , com pare d with 41 percen t of  the ente ring  class of  
1968, a reduc tion  of 40 perc ent.

This reduct ion  of  att rit ion  of wom en doc toral students  has 
occu rred independe ntly  of diff icu lt effort s to achieve a m eaningful 
affirmative acti on plan by the adm inis trat ion. It can be at tribu ted  
both to  the powerfu l social support of the  women’s movem ent,  an d 
to the  fact that  facu lty at Berkeley are learning no t to impose 
exp ecta tions and stereoty pes  based on the  behav ior of  some wom en 
in th e 1960s on the  behavior of  other w omen in the  1970s.

fac ulty recru itmen t

The  fou rth filtering  poin t in educational achievement of 
women and minor ities is the trad itional  academ ic recru iting  sys tem,  
sometimes called the “o ld bo y”  or  “bu dd y’* system. Until federal 
policy  on affirmative action requ ired  open search and rec rui tme nt 
procedures,  jo b openings a t first rate  doctora l ins titu tions had o ften 
been  limited  to acquaintances  and colleagues  of those in a pos ition 
to do th e recruiting and hiring.

In 1968, the Carnegie Comm ission on Higher Education 
sponsored a national survey of  higher edu cation (Trow  and  o thers, 
1972). Analysis of the  data on fa tu ity  members at a sample of 
universities designated high qua lity  shows very large sex and disci­
pline differences  in the percentage of  affirmative responses to  the 
questio n, “As a g raduate stu dent,  was there  a faculty mem ber who 
acted as you r spon sor when you  were looking for your  first job? ” 
(See Table 7.) With the excep tion of  the  social sciences, in which 
there were no sex differences,  the pat tern of  sex and discipline 
differences in spo nsorship  is cons istent with the pa tte rn of  dro pouts  
by sex and discipline  in the Woodrow Wilson dat a. Th at is, smaller  
propor tion s of women received this kind of  important  s upport, and 
smaller  propor tion s of  peop le in the hum anit ies received it than in 
the  biological and physical sciences . The discip line difference is 
almost twice as large for wom en (27 perc ent)  as it is for men (15 
perc ent) .
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Table 7. Faculty at High Quality Universities Who Reported Having Had a 
Faculty Sponsor, by Sex and Field**

Percen tage Total Number

Field Men Women Sex Difference Men Women

Humanities 56 41 15* 1719 235
Physical Sciences 66 45 21 1526 65
Social Sciences 71 68 3 1445 146
Biological Sciences 64 46 18* 1069 110

Total 64 50 14* 5759 556

Source: Secondary Analysts of  Data Gathered by the National Survey of  Higher Education, 
Sponsored by the Carnegie Commission on Higher Education.

•Stat istica lly significant at the 0 .05  level.
•♦The Carnegie Commission data based on institutions designated high qual ity university 

do not include medium or low quality universities, four year colleges, or junior colleges.

The  pa tte rn  of  sex and discip line diffe rences in dro pouts  is 
repeate d in the  pa tte rn  of  grad uate stu dent responses to the  Carne­
gie Commission survey que stio n, “Does the  Profe ssor with whom  
you  have the  mo st conta ct out side the  class room regard  you pri­
marily as: a colleague; an app ren tice ; an emp loyee; a stu de nt ; no 
con tac t out side  the clas sroom.”  The discip line diffe rences are larger 
than the  sex differe nces, with 72 percent of  the men in psycho logy 
repo rtin g collegial or  apprentic e rela tion s w ith the ir p rimary laculty  
conta ct,  com pared with  39 percen t of  the  men in mathem atics. 
Never theless , among the  women in p sychology, 53 perc ent rep ort ed 
collegial or app ren tice  relat ions  with  the ir prim ary facu lty conta ct,  
compared with 22 percen t of  th e w omen in m athemat ics, 

promotion and tenure

The  fifth filte r in educationa l 'ach ievement  for wom en, bu t 
probably not for  min ori ties , is the under uti liza tion  of wom en who 
have pulled  themselves into the availability pool for faculty hiring  
by virtue of  having earned  the docto rate. Table 8 shows the j ux ta ­
pos ition of avai labil ity pools and u tilizati on for selec ted disciplines. 
The  availability  pools are defi ned  here as the  percentag e of women 
earn ing the  do cto ra te in the decade of  the  1960s lor each Held. 
Uti liza tion  is defined here  as the percentage of women among those 
persons with  a do cto ra le on the faculties o f high qua lity  universi ties
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in the Carnegie survey. This gives a conservative estimate o f u nder­
util izat ion , since the  pro portio n of  wom en earn ing docto rat es is 
higher  among the high ranking ins titu tions  than among othe r uni­
versities (Sells, 1973, pp. 15-20).

Und erut iliza tion ' is largest in the  hum anities , which  has an 
availability poo l of  18 percent of  the docto rates granted in the  
1960s to wom en, bu t where only  8 p erc ent  o f the facu lty mem bers  
with docto rates are women, giving an und eru tili zat ion  rate  of  10 
percen t. A detail of  this underu tilizat ion  no t shown in the  su mmary 
info rma tion  of  Table 8 is an availability  pool of  24 percen t for 
women with docto rates in English, and  util iza tion  of  only  5 per ­
cent, resul ting in 18 pe rcen t underuti liza tion .

Not only  is th e available pool of  qual ified  wom en being  un­
deru tilized in the  sample of high quality universities;  it is also dis­
pro portio nately dist ributed at the lower end of  faculty  ranks.  Table  
9 shows the  percentage  of  w omen among the  facu lty with  do ctor ­
ates  by rank and field. For each Held, the percentag e of  wom en gets 
larger dow n the  ranks from full professo r to  ins tructo r or lecturer . 
There are large and statis tically signif icant diffe rences in all bu t the 
physical sciences, where the small size o f the availability  p ool places 
an artific ial ceiling on und eru tili zat ion .

The  diffe rence in the  percentage of  women from  full profes­
sor to  ins tructo r or lec ture r grows larger with each  increase in the  
length of time  spent at the  ins titu tion. Among  those who have been 
at the ir ins titu tion up to thre e years , the  rank difference is fourteen

Tabic 8. Women in Availability Pools and Women Pli.D.s on Faculties o f 
High Quality Universities for Academic Disciplines

Disc ipline
Ava ilab ility  Poo l 

Percentage (Number )
Utili zation

Percentage (Number )
Under­

util izati on
Humanities 18 (22 .392) 8( 15 25 ) 10*
Social Sciences 15 (22.854 ) 8( 13 19 ) 7*Biological Sciences 14 (17 ,708) 8 (957) 6*
Physical Sciences 5 (31 ,902) 3 (1388) 2

Total Academic 12 (94 .856) 7( 51 89 ) 5*
Source: Ava ilab ility  Pouhe Women's Equity  Act ion league. / ’• •/> of Du itnrates
Earned by K'oroen. by Area and Held,  I'H dl -l ith 'l,  June 1971. t 'tilizaUnn: Secondary 
Analysis of the National  Survey ot Higher fcdu« ation. sponsored by the Carnegie Commis­
sion on Higher Falui ation.

’ Statistically significant at the 0.05 level.
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poin ts. Among those  who have been at the  ins titu tion seven or 
more years, the rank diffe rence in percentag e of women is twen ty- 
eight poin ts. (See Table 10.)

The data dem ons trat e both the  und eru tilizat ion  of  those 
women  who  already belong  to  the pool  of qual ified  persons in a 
natio nal santple  of facul ty at high qua lity  universities , and the  dif ­
ferential dist ributio n of women at the  ranks  of  ins tructo r and  lec­
ture r. Berkeley shows a similar  pa tte rn to  the Carnegie da ta,  bu t 
with only 5 percent women among the assistant profe ssors , and 27 
percent wom en among  the  ins tructors and lectu rers {Rep ort o f  the 
Comm itte e on Senate Policy, page 25). At Berkeley, these lat ter  
ranks are sepa rate , non ladd er ranks, from which it is imposs ible to  
transfer  into  the  ladder ranks assis tant,  associate, and full professor 
for pro mo tion and tenure.

Colleges and universities are making tremendous progress  in 
new app oin tment s at the assistant profe ssor  level. As Robert  Jo hn­
son pointed out in an earlier cha pte r, 27 percen t of  the  new hires at 
Berkeley in 1973-1974 were wom en, compared to  only 3 percent  in 
1967-1968, and similar progress has been reported by adm inis tra­
tors  at Stanfo rd, Princeto n, and Yale. In all four cases adm inistra­
tors have assured me that the calib er of  new hires under affirmative 
action recru iting has increased,  rath er than decreased . This  is an 
important refu tation of  the argu men t that  affirmative acti on on 
beh alf of women and minorit ies will des troy  stan dards of scholar­
ship and excellence. These kinds of  results indic ate tha t trad itional  
rec rui tment  pat tern s are changing . It is hoped tha t tradit ion al pa t­
terns of  promotion  and tenu re are also changing, and that the as­
sistant professorship will not become  a revolving door  for women  
and minorities .

summary

This chapter has iden tified five major filter ing poin ts which 
have operated to  keep women and minorities  from achieving fullest 
poten tial  in the educationa l system . Effect ive affirmative action for 
colleges and univers ities requires that  special at tenti on  be given to 
these poin ts:

1. fai lure to take high school mathem atics limits  choice of 
unde rgraduate majors. Women and non-Asian minorit ies arc system­
atically underrepreseme d in undergraduate majors requiring  ealeu-
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lus. This requi res improved counseling  in high school to  match 
changing role exp ectatio ns for women and minoritie s.

2. Women and minorit ies are considerably less likely to  plan 
to work for a doctorate . T his requ ires raising levels of ambiti on and 
aspi ratio ns con sistent with  levels of  talen t and changing role exp ec­
tat ions based  on traditi ona l sex and eth nic  s tereotyp es.

3. Until very recent ly,  wom en graduate  stu dents  have had 
higher  dropou t rates  than  men.  At ten tion needs to be paid to ways 
of  increasing social sup port for women and min orit ies,  to keep 
them in docto ral  programs long enough to taste  the  rewards of 
success in the field.

4. Academic  rec rui tme nt and hiring has been limited  by reli­
ance on the “old bo y’’ or  “b ud dy ” system. At ten tion needs to be 
paid to opening  up search and rec rui tment  proce dures to  include 
qual ified  wom en and minoriti es, at ladder level appointments , ra th ­
er than at dead  end levels.

5. Pro motion and tenu re procedures need to  be exam ined  to 
make sure that stan dards of evaluation do not assume that , by 
def ini tion, being female or a mem ber  of an ethnic  min ori ty are 
demerits .
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EXHIBIT III

EARNED DEGREES CONFERRED IN 19 76 , ALL INSTITUTIONS: 
PERCENTAGE WOMEN, BY FIELD

Bacca la ure ate  M a s te r' s  D o c to ra te

F ie ld
%

Women
T o ta l

Degrees
%

Women
T o ta 1 '

Degrees

*
Women

T o ta l
De gre es

A g r ic u lt u r e ,
N a tu ra l Re sources 18% 19 ,460 14%. 3,351 7% 928

A rc h it e c tu re ,
E n v ir o n . Des ign 19% 9, 16 8 21% 3, 21 5 16% 82

Area S tu d ie s 55% 3,111 45% 945 32% 182
B io lo g ic a l

Sc ienc es 35% 54 ,913 32% 6,6 21 22% 3,3 97
Bu sin es s &

Management 20% 14 5,03 5 7% 66 ,537 5% 956

Co mm unica tions 41% 21 ,282 42% 3, 12 8 25% 204
Computer and

In fo rm a ti o n  S c i. 20% 5, 65 4 14% 2, 603 9 244

Educ at io n 73% 15 6,52 8 64% 12 8,41 0 33% 7, 76 9

E ngin eering 3% 46 ,7 17 4% 16 ,3 49 2% 2, 82 3
Fin e and A p p lied

A rts 61% 42,371 49% 8, 820 28% 620

Fore ig n Lan guages 76% 15 ,587 67% 3,5 41 48% 864

H ea lth  P ro fe ss io ns 79% 54 ,3 39 66% 12 ,6 96 29% 577

Home Eco nom ics 96% 17 ,5 23 92% 2, 18 7 71% 178

Law 19% 531 12% 1 ,442 4% 76

L e tte rs 57% 52 ,292 58% 11 ,356 37% 2, 45 2

L ib ra ry  Sc ienc e 93% 843 78% 8, 08 4 45% 71

Mathe mat ics 41% 16 ,085 34% 3, 86 3 11% 856
P h ys ic a l

Scien ce s 19% 21 ,5 59 15% 5, 48 5 9% 3,43 3

Psy ch olog y 54% 50 ,3 63 47% 7, 85 9 32% 2,5 81
P u b li c  A f fa ir s

and Serv ic es 44% 33 ,592 45% 17 ,3 33 32% 319

S o c ia l Sc ienc es 38% 12 7, 93 6 32% 15 ,9 02 22% 4, 16 0

Th eolog y 27% 5, 53 7 32% 3, 29 2 4% 1, 03 3
I n te r d is c ip l in a r y

S tu d ie s 45% 30 ,8 00 46% 3,7 91 32% 273
T o ta l ~ 46%— 93 4, 44 3 46% 313,0 01 23% 34,076

Sour ce : N a ti o n a l Cent er f o r  E ducation  S t a t is t ic s .  Co mp iled from  ta b le  p r in te d  in  THE 
CHRONICLE OF HIGHER EDUCATION, O ct ob er 11, 1977 . 
lws 10 -2 0- 77
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EARNED DEGREES CONFERRED IN 1 9 7 6 , FIR ST PROFESSIONAL DEGREES:
PERCENTAGE WOMEN BY FIELD

P u b li c I n s t i t u t i o n s P r iv a te In s  t i t u t i o n s A l l I n s t i t u t i o n s

% T o ta l •7 T o ta l % T o ta l
F ie ld Women Degr ee s Women Degre es Women Degr ee s

D e n t is t r y 4% 3,2 0 2 5% 2 ,2 7 6 5% 5 ,4 7 8

M e d ic in e 152 7,901 17% 5 ,6 3 9 16% 1 3 ,5 40

O p to m e tr y 122 29 7 6% 67 8 8% 975

O s te o p a th ic  Med. 142 119 6% 699 4% 1,5 18

Pha rm ac y 33% 125 28% 314 30% 439

P o d ia t ry - - 3% 428 3% 42 8

V e te r in a r y  Med. 17% 1 ,3 92 29% 140 18% 1,5 32

C h ir o p r a c t ic - - 9% 1 ,5 7 7 9% 1,5 77

La w, g e n e ra l 20% 13,0 41 19% 19,4 94 19% 32,5 35

T h e o lo g ic a l
P ro fe s s io n s

- - 8% 5 ,7 0 9 8% 5,7 0 9

T o ta l 16% 2 6 ,0 7 7 15% 36,9 54 15% 63,7 31

S o u rc e : N a t io n a l C e n te r f o r  E d u c a ti o n a l S t a t i s t i c s .  C om pile d  fr o m  ta b le  p r in t e d  in  THE 
CHRONICLE OF HIGHER EDUCATION, O c to b e r  1 1 , 1977.

Iw s 1 0 -2 0 -7 7
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EXHIBIT IV

p e
Forum

Mathcmatics - 
a critical filter

Lucy IV. Sells, acting assistan t to the vice 
chancellor for  academic affairs at the 
Universit y of  Maryland. College Park, did 
graduate  work in sociology at the  
University of California. Berkeley, where 
her dissertation research was on "Sex , 
Ethnic, and Field Differences  in Doctoral 
Outcome. " She would like TST readers to 
inform her o f successful in tervention 
protects in mathematics, other  than those 
mentioned in this article. (Address: Offic e 
of the Vice Chancel lor for Academic 
Affairs. University o f Ma ryland.  College 
Park. MD 20742 t

Lucy W. Sells

An y kn ow le dgea ble  se co nd ar y sch ool 
co un se lor can tell vou  tha t a back gro und 
of fou r yea rs of high  sch ool math em atics 
will inc rease one 's  ch an ces of succeed ing 
in a c ollege sci enc e pro gram . Yet, un tol d 
nu m be rs  of vo un g wo men —an d ma ny 
minor iti es  as well—c on tin ue  lo be th e v ic­
tim s of t he  i nv isi ble "m athe m at ic s filt er. " 
wh ich  op erates  to deny  them  access to 
un de rg radu at e majors  in  the  sc iences  and 
hen ce to rel ated  career o pp or tuni tie s.

Sc ience te achers at t he  tu ni or  hig h and 
high  sch ool levels mus t ma ke th ei r st u­
de nt s u nder stan d tha t by ch oo sing  not to 
tak e basic  seco ndary  courses in  mathe ­
mat ic s,  th ey  dra m at ic al ly  lim it  th ei r 
ca ree r op tion s,  no t only in sci enc e and 
technolo gy , bu t als o in bu sine ss , land ­
scap e ar ch it ec tu re , co m pute r sc ienc e,  
man ag em en t, and a host of o th er  fields .

"Eve ry bo dy  kn ow s." except  pa rents 
an d stud en ts , that  a c aree r in  th e scienc es 
requ ire s c on side rable college-level m ath­
em atics,  includ ing cal culus.  "Eve rybo dy  
kn ow s." ex cept par en ts  an d s tu de nt s,  that 
the  most eff icient  and effect ive  way to 
quali fy for the calculus sequ en ce  in col­
lege is to take as ma ny  a s po ss ib le  of the  
fo ll ow in g  h ig h  sc hool m a th em a ti cs  
co ur se s: 1

•  Firs t year  of algebra, to includ e in 
a d d it io n  to  th e  bas ic  to p ic s:  li n ea r 
eq ua tio ns , syste ms of  e qu at ions , in tege r 
ex po ne nts, specia l prod uc ts,  an d fac tor ­
ing.

•  One  ye ar  of geo metry,  to includ e 
basic  prop er tie s of  ge om etr ic figure s in 
two an d th ree  dim en sion s,  ap pl icat ions  of 
form ula s for pe rim eters,  are as,  vo lum es,  
an d surf ace  areas .

•  Second y ea r of algebra, to in clud e in 
ad di tion  to the basic  topics , qu ad ra tic 
eq ua tio ns  (i nc luding  the metho d of c om ­
plet ing the sq ua re s) , po lynomial  func ­
tions,  ra tio na l ex pre ss io ns,  gr ap hs of 
fun ct ions , frac tional  ex po ne nts, rad ical s, 
loga rit hm s, expo ne nt ia l an d logarithm ic 
eq ua tio ns , ari thmetic  an d ge om etr ic se ­
qu en ce s.  the bin om ial theo rem, in fin ite  
ge om etr ic ser ies , lin ear and  qu ad ra tic in ­
equa lit ies.

• One  yea r of pre-calculus mathemat-

1 Adapted trom The Mtlh in High S. Juki/ . Vom// 
Need rvr College Mathematical Association ot 
America. 1223 Connecticut Ave. NW, Washington. 
DC 20036 (This leaflet—free in quantities up to 50— 
spells out mathematics prerequisites for beginning 
study in a variety of college programs It was prepared 
with the cooperation ol the National Council of

ics. in cl udin g the  stud y of elem en tary  
fu nc ti ons an d  th e e q u iv a le n t of on e 
semes te r of tri go no metry . To pics  in tr ig ­
on om etry  sh ou ld  inc lud e trig on om etric  
fun ct ions  an d th ei r gr ap hs , degr ee  an d 
radian  m easures,  t rig on om etric  i de nt iti es  
an d eq ua ti ons,  in ve rs e tr ig onom et ri c 
fun ct ions  a nd  th ei r g rap hs.

•  Hig hl y re co m m en ded , too,  is a 
cou rse  in p ro ba bi lit y a nd  sta tis tic s, a nd 'or 
a co urs e in co mpu ter pro gr am ming.

In sp ite  of th is  "co mmon  k no wledg e, "
I found in a 1972 surv ey  that , am on g the  
top  12.5 pe rcen t of h igh school grad ua tes 
ad mitt ed  to t he  Un iversity of Cal ifo rni a at 
Berkeley,  43 pe rcen t of the  en te ring  men 
an d 92 percent  of the en te nng w om en  did  
not hav e the seco nd  year  of alg eb ra an d 
the p re -c a lc u lu s tr ig o n o m etr y  b ac k ­
gr ou nd  requ ire d to pr ep are for the st an ­
d a rd  fr e sh m an  ca lc u lu s  s e q u e n c e .2 
Th us . 92 pe rcen t of the wo me n in  thi s 
cla ss were effectively  re lega ted to fiv e 
fields : the h um an it ie s , mus ic , so cial  
work,  ele me nta ry ed uc at ion,  an d guid ­
anc e a nd  counseling .

Recent da ta  on  SAT ma th scor es tell a 
si m il ar ly  di sm al  st or y:  Am on g hig h  
scho ol sen iors taking  the  tes t in pr ep ara­
tio n fo r 1975-76 col lege  adm ission , 23 p er ­
cen t of t he  men  sco red  over 600 on m ath­
em atics skills , co mpa red  w ith  only  10 pe r­
cen t of the  wo me n ’ Again , "e ve rybo dy  
kn ow s," except  paren ts  and s tude nt s,  tha t 
SAT sco res  are  str on gly re la ted to the  
nu mbe r of math em atics cou rse s take n in 
high  school, and  to th e nu m be r of English 
co mposit ion  course s take n in h igh school.

Some will b e quick  to  su gg es t tha t t ra­
d it io n a l d if fe re nces in  m at hem ati cs 
achiev em en t m igh t be a ref lec tion of " in ­
na te" s ex- rela ted  di ffe ren ce in a bi lit y. But 
su fficie nt nu mbe rs of  high ly  succ essful 
"i nte rv en ti on" pro jec ts ad dre ss in g the  
pro blem  of wo men 's av oida nc e of math- 
em at cs suggest tha t the case  for  "i nnat e"  
di ffe ren ces is not  a str ong one, an d that 
we shou ld inste ad  look to s uc h factors as 
teac he r com pe ten ce,  th ei r ent hu sias m fo r 
the sub jec t, an d th ei r fa ith  in  the  capac ity 
of th ei r s tude nts.  The foll ow ing  ar e s om e 
of the  more  no table of thes e pro jects, 
wh ich vary in targe t po pu latio ns : by age, 
by  social  class, b y sex, an d by race Taken

* Sells. L. W "Critical Points lor Affirmative Ac­
tion." In Tou ur.l Affirmative Aeli.m #3. Autumn 1974 
Me* Oirecti.wi far ImMulumal Hefeanh. edited by 
L W Sells Jossev-Bass. San Francisco. Calif.

> Cuf/cyr Seniors /97»-I97r. Admissions
Testing Program. College Entrance Examination 
Board, prepared by Educational Testing Service. 
Pnnceton. N J

28
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together, their success shatters traditional  
myths about "a b ili ty " and achievement.

1. Protect SEED (Special Elementary  
Education for  the Disadvantaged) has 
wo rke d ef fect ive ly  w ith  fo urth* and  
fif th -g ra de  ch ild ren from "d isadva n­
tage d" urb an schools,  us ing  tra ined  
mathematicians wholoveand understand 
the subject to lead students to discover 
and master the tools of col lege-le vel  
algebra. Awareness of potential in  math­
ematics has resulted in  similar  discoveries 
in other basic sk ill areas, inclu ding the 
sciences. (Inquiri es may be directed to: 
Bi ll Johntz, Project SEED. 1011 Ke ith, 
Berkeley. CA 94708.)

2. Maf/i for Girls provides small after- 
school and weekend classes for  elemen­
tary and ju nio r-h ig h school  g irl s,  in 
which they discover that mathematics can 
be fun. "Hands-on " experiences in ma­
nipula ting objects and puzzles give par­
ticipants the opportunity to discover th eir 
own potential.  (Inqu iries may be directed 
to: Nancy Kreinberg,  Lawrence Hall of 
Science, University of California , Berke­
ley. CA 94720 )

3. Pre-Calculus Laboratory familiarizes 
students w ith  the language of calculusbe- 
forc they get involved in its operation. The 
laboratory course prepares students tor 
the calculus sequence, regardless of  ear­
lier preparation. The mean Graduate Rec­
ord Examinat ion (GRE) scores of students 
par ticipating in the lab were 100 points 
high er than the mean GRE’s of nonpar­
ticipants. (Inqui ries  may be directed to: 
Dr. Lenore Blum, Director , Computer- 
Science Mathematics Department. Mills 
College. Oak land, CA 94613.)

4. The Oregon Mathematics Education 
Council  aims to tra ns form classroom 
teachers at the elementary and secondary 
levels  fro m ma the pho bics in to  math 
enthusiasts. The success of the project 
suggests that  people are never too old to 
discover the delights of  mastering math­
ematics skills, and that people are freer to 
discover those delights when among col­
leagues and peers. ( Inquiri es may be d i­
rected to: Dr. Eugene Maier, OMEC, 325 
13th St. NE. Un it 301. Salem. OR 97301 )

Ours is an increasingly technological 
society in which those who have no tra in­
ing in basic computation and the use of 
numbers and symbols w ill  become vir tua l 
"il lite rates. " Thus we must encourage all 
of our students to keep the ir career op­
tions open by tak ing as much mathemat­
ics as possible at the secondary level. ■

29
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EXHIBIT V

DISTRIBUTION ‘OF PANEL ON PRE-COLLEGE TEACHER DEVELOPMENT
IN SCIENCE BY SEX AND FIEL D:  NATIONAL SCIENCE FOUNDATION

F ie ld  Men Women P e rc e n t Women T o ta l

E d u ca tio n

E le m en ta ry 2 16 89% 18

Seco ndary 21 20 49% 41

P ost= secondary  
S chools  o f  Ed. 41 10 20% 51

S ta te  D ept.  Ed. 1 4 * 5

Loca l D i s t r i c t 5 8 ★ 13

T o ta l E duca to rs 70 58 45% 128

Sciences

M ath em atics 27 7 21% 34

P hys ic s 13 - ★ 13

B io lo g ic a l S c i. 8 3 * 11

C hem is tr y 8 1 ★ 9

G e o lo g ic a l S c i. 7 - ★ 7

En gi n e e r i ng 4 - * 4

S o c io lo g y 1 2 * 3

E nv ir o n m e n ta l S ci . 2 - ★ 2

M ed ic a l Sc ho ol 2 - * 2

P sycho lo gy - 1 ★ 1

Co mpu ter Scie nce 1 - ★ 1

S o c ia l Scie nce 1 - * 1

S cie nce 1 1 * 2

T o ta l S c ie n t is ts 73 15 17% 88

*  Numbers are  to o  sm a ll  f o r  s ta b le  p e rc e n ta g e s . Among th ose  in  
e d u c a ti o n , and be twee n th ose  in  e d u c a ti o n  and th e  s c ie n c e s , th e  
p a t te rn s  a re  c le a r ,  and s t a t i s t i c a l l y  s ig n i f i c a n t .

T h is  ta b le  was com p iled  from  th e  l i s t  o f  p a n e li s ts  f o r  Ma rch  31 - 
A p r il  2 , 1977 re v ie w  o f  p ro p o s a ls  on p re -c o ll e g e  te a c h e r d e v e l­
opme nt in  s c ie n c e , by Lu cy  W. S e l ls ,  E xe c u ti v e  S p e c ia li s t  f o r  
M in o r it ie s  and Women, Am erica n S o c io lo g ic a l A s s o c ia t io n .
o  /  O t /  ■? 1
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DISTRIBUTION CF EDUCATORS ANO OF SCIE NTISTS ON PANEL ON 
PRE-COLLEGE TEACHER DEVELOPMENT BY RACE: 

NATIONAL SCIENCE FOUNDATION, 1977

E ducato rs S c ie n t is ts T o ta l

B la ck 9 9 18

Ch ican o 1 4 5

P uert o  Ri ca n 2 - 2

N a ti  ve
Am er i can 1 5 6

Asia n 4 1 5

T o ta l
M in o r it y

17 19 36

W hite 111 69 180

T o ta l 128 88 216

P erc en t
Mi n o r i ty 13% 22% 216

Com pi led fr om  l i s t  o f  p a n e li s ts  fo r  March  31 - A p r il  2 , 1977 
rev iew  o f  p ro p o sa ls  on p re -c o ll e g e  te a c h e r  develo pm ent in  
s c ie n c e , by Lu y W. S e ll s ,  E x e c u ti v e  S p e c ia li s t  f o r  M in o r it ie s  

and Women, Am erica n S o c io lo g ic a l A s s o c ia t io n .
4 -6 -7 7

“ E d u ca to rs "  in c lu d e  c la ssro om  te a c h e rs  and a d m in is t ra to rs  a t  
p ri m a ry  and secondary  le v e ls ,  and peop le  in  scho o ls  o f  e d u c a ti o n  
a t  th e  p o s t- s e c o n d a ry  e d u c a ti o n  le v e l .  " S c ie n t is t s "  in c lu d e  
fa c u l t y  a t  c o ll e g e s  and u n iv e r s i t ie s  in  m a th e m a ti cs , e n g in e e r in g  
p h y s ic a l s c ie n c e s , b io lo g ic a l s c ie n c e s , and th e  s o c ia l s c ie n c e s .
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Senator Kennedy. Mr. Helminski, director, energy and natural re­
sources program, National Governors’ Association, and former direc­
tor, National Council of State Legislatures, Office of Science and 
Technology.

STATEMENT OF EDWARD L. HELM INSKI, DIRECTOR, ENERGY AND
NATURAL RESOURCES PROGRAM, NATIONAL GOVERNORS’ AS­
SOCIATION FORMER DIRECTOR, OFFICE OF SCIENCE AND TECH­
NOLOGY, NATIONAL CONFERENCE OF STATE LEGISLATURES

Mr. Helminski. My statement today is presented not only on 
behalf of the Nation’s Governors, but reflects the concerns of other 
major public interest organizations representing State and local gov­
ernments, namely the National Conference of Sta te Legislatures and 
the U.S. Conference of Mayors.

I will paraphrase  my s tatement. Each group did, however, desire to 
address the committee independently, but  we agreed on having one 
spokesman today. I think both organizations will submit written  
statements.

The intent of my statement is threefold:
1. To request tha t the committee authorize in fiscal year 1979, $42 

ie illion over a 5-year period for the implementation phase of the State  
science, engineering, and technology program.

2. To support a continued and strengthened research applications 
effort within the reorganized applied science and research application 
directorate of the  Foundation.

3. To request the chairman’s support, and the support of other  
members of the subcommittee, for the institutionalization of effective 
intergovernmental mechanisms within the National Science Founda­
tion, part icular ly within the applications d irectorate to assure tha t the 
programs are responsive to the needs of State and local governments.

I would like to first compliment you, Senator Kennedy, on behalf 
of the Governors, legislators and all Sta te and local officials and thei r 
associated organizations for your continued and unfailing support of 
efforts to develop and strengthen the scientific and technological 
capaci y  of S tate and local governments.

Your ^ecognitk n of the  complex problems that face State  and local 
governments and the responsibility of the Federal agencies to assure 
that the vas t amount of moneys expended on civilian R. & D. are 
meeting State and local needs has been the impetus behind the con­
tinued strengthening  of the Foundatio n’s intergovernmental  science 
program and applied research activities.

The S tate science, engineering and technology program, authorized 
in fiscal year 1977 could not have been initia ted without  your strong 
support. The National Governors’ Association and all the organiza­
tions representing Sta te and local officials on behalf of their con­
stituents  are indebted to you and look forward to working with you 
and the subcommittee on programs that  will assure the evolvement of 
a s trong National Government able to meet the complex problems of 
today and the fu ture through the development of an effective pa rtne r­
ship between the Federal, Sta te and local governments, where all have 
the capacity to identify, define, and communicate their R. & D. needs.

This increased influence of science and technology on public policy

2 8 -0 96  0  -  78  -  10
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poses a unique challenge to State and local governments. The bulk of research spending has occurred in the private  sector and in the  Federal Government: State and local governments have not  been suppliers o f a new technology.
Indeed, the function of these governments as providers  of traditional services has offered li ttle reason to develop a scientific capacity . New technology has been introduced to State and local services as in­dependent vendors.
In recent years, however, the relation'h ip between scientific knowl­edge and the performance of governmental institut ions has taken on a different meaning. For example, growing awareness of man’s destruc­tive effect upon the physical environment has introduced expanded governmental regulatory  power. As a result of this expansion, decisions by State and local policymakers have a far-reaching and long-range effect upon the social, economic and physical health of their con­stituents . Nuclear power development, air pollution and groundwater resource exploration are now the objects of Government inte rvention. The knowledge that erroneous or ill-advised policies can bring dis­astrous consequences has brought sobering, new obligations to elected officials.
Recognizing that  an expanding set of public policy issues have scientific and technical dimensions, it is critical now more than ever tha t the initiat ive tha t began with the study grants  uuder the SSET program in 1977 be carried through without interruption, into an implementation phase in fiscal year 1979.The National Governors’ Association and the National Conference of State Legislatures supported by the other State  and local organi­zations request that the committee authorize to the National Science Foundat ion $42 million in fiscal year 1979 for a 5-year implementation phase of the State  science and engineering technology program. This funding level is designed to provide each branch of State government  with a $100,000 maximum for the first 2 years, $80,000 for the third and fourth years, and $60,000 for the fifth and final year.This type of seed money program will allow the States to demon­stra te the effectiveness of an increased S/T capacity to their  consti­tuencies and enhance the possibility of a continued program with State  funds.

The intergovernmental program within NSF has proven such a seed money program can be successful.Several demonstration S/T capacity building projects supported  by the NSF over the last several years have resulted in the insti tutionaliz­ing of S/T mechanisms within both the legislative and executive branches of Sta te government.
In Hawaii, NSF seed money was instrumenta l in the institut ional iz­ing of a center for science and technology assessment, now almost wholly supported by the State government. The Governor of Michi­gan has requested $50,000 of State money this year to continue a program started, and proven effective through the use of NSF seed money. In the legislatures of Minnesota, Massachusetts,  New York, Illinois, and Pennsylvania  N SF demonstration project  support paved the way for continued State funding.
Support  for the SSET implementation program is based on the belief t ha t simultaneous efforts in all the States, coupled with a co-
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operative Federal posture, would provide a mutually reinforcing 
impetus to es tablish an effective nationwide S/T capacity.

Under the study  grant  program which was authorized last  year, 
the amount of money involved was $2.5 million. It  only provided 
$25,000 to each branch of government in the State. Yet, 49 executive 
branches are participating,  and 42 State  legislatures are involved in 
the program, and the States  themselves have matched the Federa l 
money wi th over $1.5 million.

In addition to the SSET program, the public interest groups are 
also very interested in other programs within the National Science 
Foundat ion, and have closely monitored the reorganization of RANN 
into the ASRA Directorate, and though generally approving of the 
reorganization, remain concerned about the role of applied research 
benefiting Sta te and local government.

Doctor Atkinson, the Director of the NSF, and Doctor Sanderson, 
the Assistant  Direc tor for ASRA, have to their credit met with the 
executive directors of the various State and local groups to explain 
the objectives of ASRA, and have stated their inten t to assure that  
existing efforts with Sta te and local governments will be streng thened.  
Our input has been solicited and welcomed.

On behalf of the  interest  groups, I would, however, like to express 
some of our concerns and ask your support and the subcommittee’s 
cooperation, so that State and local government needs will continue 
to be met.

Although ASRA is intended to maintain and strengthen the past 
activities of RANN, not much progress will be made until the NSF 
recognizes the importance  of the role of applied problem-solving 
research. From our vantage  point, this recognition will not be accom­
plished until State  and local officials have represen tation on the 
NSF Board of Directors and therefore have a voice in establishing 
NSF programs and priorities.

In addition to membership on the Board, State, and local govern­
ment representa tives must  be directly involved, through inst itution­
alized mechanisms, in the planning and evaluation  of ASRA programs. 
The Intergovernmental Science, Engineering, and Technology Ad­
visory Panel’s Task Force on Science and Technology of the OSTP, 
chaired by Mr. Ted Tedesco, has made similar observations and 
recommendations.

I would ask the chairman’s permission to submit the task  force’s 
report for the record.

All the major public intere st groups are represented on this task 
force, and endorse the stated recommendations.

I have a copy of it here, and I will provide it to your staff.
[The following was received for the record:]
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National Governors’ Association William G. Milliken
Governor of Michigan 
Chairman

Stephen B. Farber
Director

A p ri l 13, 1978

Ann Strauss
Pr ofes sion al  S ta ff  Member 
Special Subcommittee on the 

Na tiona l Science Foundation 
Senate Committee on Labor and 

Pub lic  We lfare 
Senate Cou rts 81dg 
120 C St NE Room 308-C 
Washington, DC 20510 

Dear Ann:

Enclosed are the  m ate ria ls  which  I sought  to  in trod uc e in to  the 
record o f the  NSF au th oriza tion hear ing  o f A p ri l 10.

On behalf  o f NGA, NCSL, the  Conference o f Mayors and the  ot he r 
pub lic  in te re s t gro ups , I would li k e  to  thank Senator Kennedy and the  
Committee fo r  the  op portunity to  appear in  person to  te s t if y  on the  
concern and in te re s t o f s ta te  and lo ca l government in  the  co ntin uing  
op erat ions  o f the  Na tiona l Science Foundation and the  Ap pli ed  Science 
and Research App lic ations D irecto ra te .

We loo k forward to  working w ith the Committee to  assure the  
continuation o f the State Sc ience,  Engin eering and Technology Program 
w it h in  the  st at es  du rin g FY 79 as Senator Kennedy discussed  on Monday.

= r , /

Edward L. Helmin ski  
D irec to r
Energy and Na tural  Resources 
Program

Enclosures

HALL OF THE STATES • 444  North Cap itol  Street • Washington. D C 2OOOI • (202) 62 4- 53 00
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SCIENCE AND TECHNOLOGY

STATE AND LOCAL GOVERNMENTS ARE CONFRONTED BY AN EVER INCREASING

NUMBER OF PROBLEMS THAT ARE COMPLICATED BY SCIENTIFIC AND TECHNOLOGICAL 

CONSIDERATIONS. MANY OF THESE PROBLEMS ARE BROUGHT ABOUT AS A RESULT OF 

FEDERAL PROGRAMS AND REGULATIONS IMPOSED UPON THE STATES.

AT THE SAME TIME, THE FEDERAL GOVERNMENT SUPPORTS A MULTI-BILLION 

DOLLAR RESEARCH AND DEVELOPMENT BUDGET WHICH DOES NOT EFFECTIVELY MEET STATE 

AND LOCAL NEEDS. ALTHOUGH MANY GOVERNMENT-FINANCED DISCOVERIES IN SCIENCE 

AND TECHNOLOGY HAVE BEEN ADAPTED FOR PRACTICAL USE, THIS APPLICATION HAS 

OFTEN BEEN MERELY COINCIDENTAL BECAUSE FEDERAL RESEARCH AND DEVELOPMENT 

GENERALLY IS NOT UNDERTAKEN TO ADDRESS SPECIFIC AREAS OF CONCERN AS DEFINED

BY STATE AND LOCAL GOVERNMENTS.

IF THE GENERAL PUBLIC IS TO DERIVE MAXIMUM BENEFIT FROM THE CIVILIAN- 

ORIENTED RESEARCH AND DEVELOPMENT BUDGET SUPPORTED AT GREAT TAXPAYER EXPENSE,

ITS INVESTMENT MUST BE RECONSIDERED TO EMBRACE THIS BROADER RANGE OF SCIENTIFIC

AND TECHNICAL PROBLEMS.

IN ORDER TO ACHIEVE THIS GREATER RETURN FOR STATE GOVERNMENTS AND THEIR 

CITIZENS, A STRONCER LONG-TERM RELATIONSHIP WITH THE EXISTING FEDERAL SCIENCE 

AND TECHNOLOGY ESTABLISHMENT MUST BE FORGED. THE CREATION OF THE INTERGOVERNMENTAL 

SCIENCE, ENGINEERING AND TECHNOLOGY ADVISORY PANEL (ISETAP) UNDER THE CHAIRMAN­

SHIP OF THE DIRECTOR OF THE OFFICE OF SCIENCE AND TECHNOLOGY POLICY PROVIDES THE 

MECHANISM FOR DIRECT COMMUNICATION WITH THE FEDERAL GOVERNMENT. THE DEGREE TO 

WHICH ISETAP REALIZES ITS POTENTIAL IS DEPENDENT UPON THE BREADTH OF INTERPRETA­

TION WITH WHICH THE PANEL ADDRESSES ITS CHARGE.

IN ORDER TO MEET STATE RESPONSIBILITIES, STATE CAPABILITIES MUST BE IMPROVED

TO ENCOMPASS A GREATER RECOGNITION OF THE IMPORTANCE OF THE SCIENTIFIC AND TECHNO-

1
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LOGICAL ELEMENTS IN STATE POLICY ISSUES. THE STATE SCIENCE. ENGINEERING AND 
TECHNOLOGY (SSET) PROGRAM WAS CREATED BY THE CONGRESS, WITH THE SUPPORT OF 
THE NATIONAL GOVERNORS' ASSOCIATION, TO ASSIST STATE EXECUTIVES AND LEGIS­
LATORS IN DEVELOPING THIS CAPACITY.

THE NATIONAL GOVERNORS' ASSOCIATION HAS ENDORSED, AND VIRTUALLY ALL OF 
ITS MEMBERS ARE PARTICIPATING IN, THE PLANNING PHASE OF THE SSET PROGRAM.
IT HAS BEEN WELCOMED AS A COOPERATIVE EFFORT TO BUILD WITHIN THE STATES A 
GREATER CAPACITY FOR RESOLVING POLICY ISSUES THAT HAVE SIGNIFICANT SCIENTIFIC
OR TECHNOLOGICAL CONTENT.

HOWEVER, CAPACITY-BUILDING IS A GRADUAL AND LABORIOUS PROCESS. NEW 
INSTITUTIONS CREATED THOUGHTLESSLY SELDOM SURVIVE, AND OLD INSTITUTIONS YIELD 
SLOWLY TO PRESSURES FOR CHANGE. PROGRAMS LIKE SSET MUST BE SUSTAINED AT 
REASONABLE LEVELS AND FOR A REASONABLE TIME IF THEY ARE TO SUCCEED.

WE ARE THEREFORE DISMAYED BY THE UNEXPECTED DELETION OF FEDERAL SUPPORT 
FOR SSET FROM THE 1979 EXECUTIVE BUDGET. SSET OBJECTIVES CANNOT BE ACHIEVED 
UNLESS PLANNING STUDIES CURRENTLY UNDERWAY ARE SECURED BY A COMMITMENT TO
IMPLEMENTATION.

THE NATIONAL GOVERNORS' ASSOCIATION URGES CONGRESS TO RESTORE SSET 
FUNDING FOR FISCAL YEAR 1979 AT A LEVEL OF $100,000 PER STATE FOR THE EXECUTIVE 
BRANCH, WITH AN EQUAL APPORTIONMENT FOR EACH STATE LEGISLATURE. IN ORDER TO 
ENSURE THE LONG-TERM COMMITMENT REQUIRED FOR MEANINGFUL IMPLEMENTATION, WE 
FURTHER URGE CONSIDERATION FOR A FIVE-YEAR AUTHORIZATION ACT.

Replaces existing F. - 13
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M IC H A C L  S  D U K A K IS  
GOVERNOR

, T H E  C O M M O N W E A L T H  O F  M A S S A C H U S E T T S  

V E X E C U T IV E  D E P A R T M E N T

S T A T E  H O U S E  .  B O S T O N  0 2 1 3 3

March 21, 1978.

The honorable Edward W. Brooke 
U.S. Senate 
421 Russell Building 
Washington, D.C. 20510

Dear Senator Brooke:

As you consider the National Science Foundation's appropriation for FY 79,
I urge that you keep in mind the importance which the States, including 
Massachusetts, have placed on the State Science, Engineering and Technology 
(SSET) program. Created through the NSF authorization in 1977, the SSET 
program has made study grants available to each state executive and 
legislative branch to enable them to study ways to better integrate 
scientific and technical resources into their governing process. Both my 
office, through the Department of Environmental Affairs, and the state 
legislature are now conducting SSET studies which will be completed this 
fall. We understand that although the Administration is supportive of the 
program's objectives and had seriously considered including funds for it 
in the FY 79 budget, a decision was made to postpone the implementation 
phase of the program until 1980. This decision was part of an overall 
decision not to fund new programs in 1979. However, our programs, like 
those in most other states, will be ready far in advance of FY 80. In 
order to avoid a year's gap which could seriously impede our progress in 
this area, we ask that the NSF appropriation be increased by $10 million 
for the SSET program in 1979.

Sincerely,

Michael S. Dukakis

MSD/s
bcc: Evelyn F. Murphy

Commissioner Ricjiard Kendall 
Peggy Carey /



IN IT IA L  REPORT ONTHE NATIO NAL SC IENC E FOUNDATION

PREPARE D FOR THEINTERGOVERNMENTAL SC IE N CE, EN GI NE ER IN G,  ANDTECHNOLOGY ADV ISORY PANEL

BYIT S TASK FORCE ONSC IE NC E AND TECHNOLOGY TRANS FER

Ma rch  2 0 , 1978
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

WASHINGTON. D C 20500

Marc h 15 , 19 78

The H onora b le  F ra n k  P re s s  
C hair m an , In te rg o v e rn m e n ta l S c ie n c e ,
E n g in e e r in g , an d T echnolo gy  A d v is o ry  P a n e l 
E x e c u ti v e  O f f ic e  o f  th e  P r e s id e n t  
W ash in g to n , D. C. 20 500

D ea r D r.  P r e s s :

T h is  i n i t i a l  r e p o r t  on  th e  N a ti o n a l S c ie n c e  F o u n d a ti o n  p r e s e n t s  a sum mary 
o f  th e  in fo r m a ti o n  p ro v id e d  by  NSF to  th e  S c ie n c e  an d T ec hnolo gy  T r a n s f e r  
Tas k  F o rc e , an d th e  g e n e r a l  f in d in g s  an d re com m endati ons o f  th e  T ask  F o rc e .

NSF o c c u p ie s  a key  p o s i t i o n  in  th e  F e d e ra l e s ta b l i s h m e n t  b e ca u se  o f  i t s  
s t r o n g  t i e s  to  th e  s c i e n t i f i c  and e n g in e e r in g  co m m u n it ie s , i t s  co mmitm en t 
to  s c i e n t i f i c  q u a l i t y  an d i t s  r o l e  in  a s s i s t i n g  in  th e  fo rm u la ti o n  o f  
n a t i o n a l  s c ie n c e  p o l i c i e s .  The ab se n ce  o f  na rr ow  m is s io n  c o n s t r a i n t s ,  
w hi ch  o f te n  s t r o n g ly  in f lu e n c e  th e  r e s e a r c h  an d r e l a t e d  a c t i v i t i e s  o f  o th e r  
F e d e ra l a g e n c ie s , p ro v id e s  NSF u n iq u e  o p p o r tu n i t i e s  fo r  in n o v a ti v e  and  
re s p o n s iv e  a p p ro a c h e s  to  im pro v in g  th e  p a y o ff  to  S ta te  and l o c a l  g overn m en ts  
o f  th e  n a t i o n a l  in v e s tm e n t in  s c ie n c e  and te c h n o lo g y . NSF h as  in  th e  p a s t 
o f t e n  re c o g n iz e d  th e s e  o p p o r t u n i t i e s  and sh o u ld  be  commended fo r  th e  l e a d e r ­
s h ip  i t  has sho wn in  th e  in te rg o v e rn m e n ta l s c ie n c e  and te c h n o lo g y  a r e a .

The  im p o rt an ce  o f  S ta te  an d l o c a l  govern m en ts  in  c a r r y in g  o u t n a t i o n a l  p o l i c i e s  
th e  m agn it ude  an d u rg e n c y  o f  p ro b le m s fa c in g  th e s e  govern m ents  an d th e  
s i g n i f i c a n t  c o n t r i b u t io n s  w hi ch  s c ie n c e  and te c h n o lo g y  can  make to  S ta te  and 
l o c a l  p o li c y -m a k in g  an d s e r v ic e  d e l iv e r y  c a l l s  fo r  a s t re n g th e n e d  co mmit­
m en t to  a p p li e d  s c ie n c e  an d te c h n o lo g y . S e r io u s  c o n s id e r a t io n  o f  th e  
T ask  F o r c e 's  f in d in g s  an d im p le m e n ta ti o n  o f  i t s  re com m endat io ns w i l l  v i s i b l y  
d e m o n s tr a te  t h a t  co mmitm en t an d in c r e a s e  th e  u t i l i t y  and e f f e c t i v e n e s s  fo r  
S ta te  an d lo c a l  g overn m en ts  o f  N SF 's  p ro g ra m s.

The Tas k F orc e  wel co m es  th e  o p p o r tu n i ty  to  c o n ti n u e  to  wo rk  w it h  NSF on  ways 
t o  im pr ov e th e  d e l i v e r y  o f  th e  b e n e f i t s  o f  s c ie n c e  an d te c h n o lo g y  to  S ta te  
an d l o c a l  govern m en ts  an d th e  c i t i z e n s  th e y  s e r v e .

S in c e re ly

Ted  T edesc o
C hai rm an , S c ie n c e  an d T echnolo gy 
T r a n s fe r  Tas k F orc e
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PREFACE

Th e C ongre ss  c r e a t e d  th e  In te rg o v e rn m e n ta l S c ie n c e , E n g in e e r in g , 
an d T echnolo gy A d v is o ry  P a n e l (1SETA P) by  P u b li c  Law 9 4 -2 8 2 . The  P a n e l wa s ch arg ed  to  "( A ) i d e n t i f y  an d d e f in e  c i v i l i a n  p ro b le m s 
a t  s t a t e ,  r e g io n a l  an d lo c a l  l e v e l s  which  s c ie n c e ,  e n g in e e r in g ,  and te c h n o lo g y  may a s s i s t  in  r e s o lv in g  o r  a m e l io r a t in g ;  (B ) rec om me nd p r i o r i t i e s  fo r  a d d re s s in g  su ch  p ro b le m s; and (C ) a d v is e  an d a s s i s t  th e  D ire c to r  in  i d e n t i f y in g  an d f o s t e r in g  p o l i c i e s  to  f a c i l i t a t e  th e  t r a n s f e r  and u t i l i z a t i o n  o f  r e s e a r c h  an d develo pm en t r e s u l t s  so  as 
to  m ax im iz e t h e i r  a p p l i c a t i o n  to  c i v i l i a n  n e e d s ."

1SETAP i s  lo c a te d  in  th e  O f f ic e  o f  S c ie n c e  and T echnolo gy  P o l i c y ,  
E x e c u ti v e  O ff ic e  o f  th e  P r e s id e n t .  The  P an e l c u r r e n t l y  c o n s i s t s  o f  
16 s t a t e ,  r e g io n a l  and  lo c a l  gover nm en t o f f i c i a l s ,  p lu s  th e  D ir e c to r  o f  th e  N a ti o n a l S c ie n c e  F o u n d a ti o n  and th e  D ir e c to r  o f  th e  O ff ic e  
o f  S c ie n c e  and T echnolo gy  P o l i c y ,  who s e rv e s  a s  C hai rm an. G overn or G eo rg e Bus be e o f  G eo rg ia  s e r v e s  as V ic e-C h a ir m an .

Th e P a n e l h as  e s t a b l i s h e d  th e  fo ll o w in g  f iv e  w ork in g  T ask  F o rc e s : S c ie n c e  an d T ec hnolo gy  T r a n s f e r ;  E nerg y ; Human R e so u rc e s ; T ra n s p o r­t a t i o n ,  Commerce and Comm unity  D ev el opm en t;  an d N a tu ra l R eso u rc es  
an d E nv ir onm en t.  The  Tas k F o rc e s  a re  w ork in g  w it h  F e d e ra l a g e n c ie s  
on  ways to  im pr ov e th e  u t i l i t y  o f t h e i r  R&D an d te c h n o lo g y  t r a n s f e r  a c t i v i t i e s  to  s t a t e  an d l o c a l  go v ern m en ts . The  Tas k F o rce s  a re  
a l s o  w ork in g  w it h  th e  s t a t e  and  lo c a l  govern m ent com m unit ie s 
th ro u g h  t h e i r  r e p r e s e n t a t i v e  o r g a n iz a t io n s  to  c o n s o l id a te  an d s e t  p r i o r i t i e s  on  pro b le m s w hi ch  s c ie n c e  an d te c h n o lo g y  m ig h t u s e f u l l y  a d d r e s s .

On F e b ru a ry  25 , 1977, P r e s id e n t  C a r te r ,  by  mem oran dum  re m in ded  
th e  h ead s  o f  a l l  E x e c u ti v e  D epar tm ents  an d A gencie s  o f  h i s  " f ir m  co mmitm en t to  S ta te  an d lo c a l  o f f i c i a l s  t h a t  th e y  wou ld  be  in v o lv e d  in  th e  d e velo pm en t o f  p o l ic y  an d b udget p r i o r i t i e s  and p ro g ra m s ."  
T h is  r e p o r t  on  th e  N a ti o n a l S c ie n c e  F o u n d a ti o n  was  p re p a re d  by th e  S c ie n c e  an d T echnolo gy  T r a n s fe r  Tas k F o rc e . I t  i s  p a r t  o f  IS ET AP 's 
e f f o r t s  to  wo rk  w it h  F e d e ra l a g e n c ie s  to  in v o lv e  th e  s t a t e  and  
l o c a l  govern m ent com m unit ie s  in  s e t t i n g  R&D agen das and in  im pro vin g th e  d i s s e m in a t io n ,  t r a n s f e r  and u t i l i z a t i o n  o f  R&D r e s u l t s .
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I BACKGROUND

T h is  r e p o r t  fo ll o w s  up  th e  b r i e f i n g  o f th e  T ask  Fo rc e  on  
Decem ber 2 0 , 197 7, by  o f f i c i a l s  from  th e  N a ti o n a l S c ie n c e  F o u n d a ti o n . 
Th e b r i e f i n g  wa s sch e d u le d  in  re s p o n se  to  a l e t t e r  from  A c ti n g  
D ir e c to r  o f  th e  O f f ic e  o f  Mana geme nt an d B udget,  Mr.  Ja m es  M cIn ty re , 
to  th e  D i r e c to r  o f  th e  N a ti o n a l S c ie n c e  F o u n d a ti o n  (N SF),  D r.
R ic h ard  A tk in s o n . T hat l e t t e r  n o te d  t h a t  p a r t i c i p a t i o n  w it h  th e  Ta sk  
F o rc e  can  h e lp  m ee t re q u ir e m e n ts  o f  P r e s id e n t  C a r t e r 's  memorandum on 
in te rg o v e rn m e n ta l p a r t i c i p a t i o n .

The  T ask  F o rc e  b r i e f i n g  co v ere d  pro gra m s in  th r e e  D i r e c to r a te s  
w i th in  NSF: The D i r e c to r a te  f o r  S c ie n c e  E d u c a ti o n  (S E ),  th e  
D i r e c to r a te  fo r  S c i e n t i f i c ,  T e c h n o lo g ic a l an d I n t e r n a t i o n a l  
A f f a i r s  (S T IA ),  and th e  D ir e c to r a te  fo r  R ese arc h  A p p l ic a t io n s ,  
w hi ch  a f t e r  r e o r g a n iz a t io n  w i l l  be  r e t i t l e d  th e  D i r e c to r a te  fo r  
A p p li ed  S c ie n c e  and R es earc h  A p p l ic a t io n s  (AS RA ). R e p re s e n ti n g  
NSF a t  th e  b r i e f i n g  w ere : Dr. J a c k  S a n d e rs o n , A s s i s t a n t  D ir e c to r  
fo r  R esearc h  A p p l ic a t io n s ;  D r.  H ar ve y A v erc h , A s s i s t a n t  D ir e c to r  
f o r  STIA; D r.  D av id  R o e ssn e r , P o l i c y  A n a ly s t,  D iv is io n  o f  P o l ic y  
R esearc h  an d A n a ly s is , STIA,  an d D r.  A le x an d e r M ori n , D i r e c to r ,
O f f ic e  o f  S c ie n c e  an d S o c ie ty , SE.

Tas k Fo rc e  me mb ers a t  th e  s e s s io n  in c lu d e d  Mr.  Ted T edesc o ,
C hai rm an , Mr.  S ta n le y  Co wie,  Mayor C h a r le s  H orn , and in v i t e d  
p a r t i c i p a n t s  -  Mr . P ic o t F lo y d , an d R e p r e s e n ta t iv e  Gordo n V oss .

R e p r e s e n ti n g  th e  p u b li c  i n t e r e s t  g ro ups wer e Mr. A la n B e a ls ,
N a ti o n a l Le ag ue  o f C i t i e s ;  Mr.  Jo hn G u n th e r,  U .S . C onfe re nce  o f 
M ay or s;  Mr. Mark K ea ne , I n t e r n a t i o n a l  C i ty  Mana geme nt A s s o c ia t io n ;
Mr.  R obert  B u rg h e r,  A m er ic an  P u b li c  Works A s s o c ia t io n ;  Mr.
R o b ert  H a v li c k , P u b li c  T e ch n o lo g y , In c ; Mr . Jo hn  R euss , N a ti o n a l 
C o n fe re n ce  o f S ta te  L e g i s l a tu r e s ;  Mr. Bud T h a r,  N a ti o n a l G overn ors  
A s s o c ia t io n ;  Mr. Gra ham  W att , N a ti o n a l T r a in in g  and D ev elop m en t 
S e rv ic e .

T h is  r e p o r t  s e rv e s  two  p u rp o s e s . F i r s t ,  i t  i s  in te n d e d  to  i d e n t i f y  
p ro b le m s and o p p o r tu n i t i e s  fo r  im pr ov em en t in  th e  way NSF c a r r i e s  
o u t i t s  p ro gra m s o f i n t e r e s t  to  S ta te  an d lo c a l  g o v ern m en ts . Towa rd 
t h i s  e n d , S e c ti o n  I I  p r e s e n t s  th e  Tas k  F o rc e  f in d in g s  (p p . 3 -8 )  an d 
re com m endati ons  (p p . 9 -1 0 ) .  S e c o n d ly , th e  r e p o r t  s e rv e s  to  p ro v id e  
in fo r m a ti o n  abou t th e  p ro g ra m s, p r i o r i t i e s  and p ro c e d u re s  o f  NSF to  
th e  S t a t e  an d lo c a l  gover nm en t c o m m u n it ie s . S e c ti o n  I I I  an d A ppendic es 
A th ro u g h  C c o n ta in  in fo rm a ti o n  and s ta te m e n ts  as  p re s e n te d  by NSF,  
w it h o u t a l t e r a t i o n  o r  com men t by  th e  T ask  F o rc e .
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I I .  GENERAL FINDINGS AND RECOMMENDATIONS

NSF h a s  b een  a l e a d e r  w it h in  th e  F e d e ra l e s ta b l i s h m e n t  in  b u i ld in g  
an  in te rg o v e rn m e n ta l s c ie n c e  an d te c h n o lo g y  c a p a b i l i t y .  In  la r g e  
m easu re  as a r e s u l t  o f  th e  pro gra m s an d a c t i v i t i e s  o f  th e  NSF d e s c r ib e d  
a t  th e  b r i e f i n g  an d l a t e r  in  t h i s  r e p o r t ,  th e r e  i s  a s u b s t a n t i a l  and 
g ro w in g aw are n ess  among S ta te  an d l o c a l  govern m en ts  t h a t  s c ie n c e  and 
te c h n o lo g y  p r o p e r ly  a p p li e d  can  mak e a s i g n i f i c a n t  c o n t r i b u t io n  to  th e  
s o lu t i o n  o f  p r e s s in g  d o m e sti c  p ro b le m s. P a r t i c u l a r l y  n o te w o rt h y  ha ve  
b een  many o f  th e  p ro gra m s w it h in  th e  D iv is io n  o f  In te rg o v e rn m e n ta l 
S c ie n c e  an d P u b li c  T echno lo gy  (I S P T ).

NSF sh o u ld  be  com mende d fo r  i t s  s tr o n g  s u p p o r t o f  ISETAP in  p ro v id in g  
tw o s t a f f  p o s i t i o n s  an d in  i t s  c o o p e r a t iv e  wo rk  w it h  th e  P a n e l.  P a r t i ­
c u l a r l y  n o te w o rt h y  have  been  th e  e f f o r t s  o f  b o th  ISPT  an d th e  D iv is io n  
o f  P o li c y  R ese a rc h  an d A n a ly s is  (P RA ). NSF sh o u ld  a l s o  be  commended 
fo r  i t s  u se  o f  S ta te  an d l o c a l  gover nm en t p e r s o n n e l— th ro u g h  In te r g o v e r n ­
m e n ta l P e rs o n n e l Act  a s s ig n m e n ts — in  some o f  i t s  p ro g ra m s. A gain , ISP T 
i s  e s p e c i a l l y  n o te w o rth y .

Th e S ta te  an d L o c a l G ov er nm en t I n t e r e s t  in  S c ie n c e  an d T echnolo gy

The  Tas k Fo rc e  b e l i e v e s  t h a t  S ta te  an d l o c a l  govern m en ts  a re  i n c r e a s in g ­
ly  r e c o g n iz in g  t h a t  th e y  have  a la r g e  s ta k e  in  th e  n a t i o n 's  s c i e n t i f i c  
e n t e r p r i s e .  B ec au se  o f  i t s  u n iq u e  m is s io n , NSF i s  a key  ag en cy  to  r e f l e c t  
t h a t  i n t e r e s t .  T h is  i n t e r e s t  goes be yo nd  th e  su p p o r t o f  in d iv id u a l  
pro gra m s o r p r o j e c t s  to  i s s u e s  o f  n a t io n a l  s c ie n c e  p o l ic y  r e l a t e d  to  
th e  g e n e r a t io n  an d a p p l i c a t i o n  o f  kn ow le dg e to  th e  s o lu t i o n  o f  n a t io n a l  
p ro b le m s .

Th e im p o r ta n c e  o f  s c ie n c e  an d te c h n o lo g y  to  S ta te  an d lo c a l  
govern m en ts  d e r iv e s  in  p a r t  from  th e  im p o rt an ce  o f  th e s e  govern m ents  
i n  im p le m en ti n g  n a t i o n a l  p o l ic y  an d in  m a in ta in in g  th e  ev ery d ay  q u a l i t y  
o f  l i f e .  In  h i s  mem oran dum  to  h e ad s  o f  F e d e ra l a g e n c ie s  in  F eb ru a ry  19 77 , 
P r e s id e n t  C a r te r  o b se rv e d  t h a t  " S ta te  and lo c a l  s e c to r s  c o n s t i t u t e  
th e  d e l iv e r y  m ec ha ni sm s f o r  m ost  o f  th e  a c tu a l  s e r v ic e s  th e  F e d e ra l 
govern m ent p ro v id e s .. "  S ta te  an d lo c a l  govern m ents  p la y  a la r g e  and  
c r u c i a l  r r t e " i t T _th e  Am er ic an  sy st em  o f  govern m en t.

Th e im p o r ta n c e  o f  s c ie n c e — an d th e  te c h n o lo g y  w hi ch  i t  sp aw ns —  
a l s o  d e r iv e s  fro m th e  p o t e n t i a l  c o n t r i b u t io n  i t  can  mak e to  th e  
s o lu t i o n  o r  a m e l io r a t io n  o f  pro b le m s a t th e  S t a t e ,  r e g io n a l  and lo c a l  
l e v e l s .  T h is  p o in t was  c l e a r l y  made in  a S c ie n c e  m agazin e  e d i t o r i a l  
l a s t  y e a r  by  D r.  F ra nk  P r e s s  an d G overn or Geo rg e B usb ee , c o -c h a ir m a n  
o f  ISET AP:  " P r o p e r ly  d e s ig n e d  an d d i r e c t e d  to w ard  s t a t e  an d l o c a l
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n eed s , f e d e ra l ly  su pport ed  R&D co uld  h e lp  to  p ro te c t  re g io n a l and 
lo c a l  en v ir onm en ts , re du ce  demands on en er gy  and v a ri o u s  n a tu r a l  
r e so u rc e s , and impro ve th e d e li v e ry  o f  s t a te  and lo c a l s e rv ic e s ."  )

The s c i e n t i f i c  community o f te n  makes th e  p o in t th a t  th e  j u s t i f i c a t i o n  
fo r  sc ie n ce  i s  th e  imp rovement  in  human w e ll -b e in g  which  i t  pro duce s.
Tha t p o in t was made c le a r ly  in  a 1976 r e p o r t  from  th e N ati onal 
Academy of S cie nces:

S ci en ce  i s  one o f th e  po wer fu l to o ls  th a t  Man ha s 
dev el op ed  fo r de ep en in g h is  u n d ers ta n d in g  o f th e  
p h y s ic a l,  b io lo g ic a l and human wo rld  arou nd  him; 
fo r  in c re a s in g  h is  a b i l i t y  to  a c t i n t e l l i g e n t l y  and 
e f f e c t iv e ly  in  th a t  w or ld ; and fo r  enab li n g  him to  
e s ti m a te  th e  en vir onm en ta l and s o c ia l co ns eq ue nc es  
o f  h i s  a c ti o n s .

The re  i s ,  ho wev er , a s u b s ta n t ia l  gap  be tw een th e pr om ise and th e r e a l i t y  
from  th e  p e rse c ti v e  o f S ta te  and lo c a l  go ve rn m en ts . The p o te n t ia l  
d e sc ri b e d  abo ve by Dr . P re ss  and Gov erno r Busbe e and th e  N a ti o n a l 
Academy of Sci en ce s i s  f a r  from  bein g  r e a l iz e d .  The Task Force  b e li e v e s  
th e  prob lems fa c in g  S ta te  and lo c a l go ve rn men ts are  to o im port an t 
and th e  p o te n t ia l  b e n e f i ts  from t h e i r  r e s o lu t io n  to o la rg e  not  to  ta k e  
ev er y  re a so n a b le  s te p  to  m o b il iz e  th e  a p p ro p ri a te  s c i e n t i f i c  and 
te c h n o lo g ic a l re so u rc es  on t h e i r  b e h a lf .

The b a s ic  p o in t th a t th e  S ta te  and lo c a l governmen t co mmun iti es  a re  
ma kin g i s  th a t  th ey  sh oul d be view ed  as  im port an t co nsum ers  o f sc ie n ce  
and  te ch n o lo g y , and th e  NSF and o th e r  F edera l ag encie s sh ou ld  mount 
e f f e c t iv e ,  c o ll a b o ra ti v e  prog rams to  re sp on d to  th o se  a sp e c ts  o f  t h e i r  
nee ds wh ich  ca n be met th ro ug h R&D. Many, i f  not  m ost , o f th e  o th e r 
p le a s  hea rd  by NSF are  from  v a r io u s  p a r ts  o f th e  s c i e n t i f i c  com mun ity 
se ek in g  la rg e r  sh a re s o f th e  re so u rc e s  to  pr od uc e sc ie n ce  and
te ch n o lo g y .

A g re a t  d ea l of  a t te n t io n  ha s re c e n t ly  fo cu se d on th e  need fo r  F edera l 
a c ti o n  to  en su re  th e  co n ti nued  h e a l th  o f b a s ic  sc ie n ce  in  th e  U .S .
While th e  Ta sk  For ce  re co g n iz es and su pport s th e  im po rtan ce  o f fund am en ta l 
s c ie n c e , th e re  i s  a co nce rn  th a t  th e  commitment to  ap p li ed  sc ie n c e — 
and  p a r t i c u la r ly  th a t  d ir e c te d  towa rd  th e ne ed s o f S ta te  and lo c a l 
go ve rn m en ts—be  m ai nta in ed  and st re n g th e n e d . In cre ase d  su pport  o f b as ic  
re se a rc h  sh ou ld  no t be  a t th e ex pe ns e o f ap p li ed  re sea rc h  and re se a rc h  
u t i l i z a t i o n  pr og ra m s.  The commitmen t o f NSF to  m ain ta in  th e  In te rg o v e rn ­
m en ta l Sci en ce  and P u b li c  Tec hn olog y (IS PT ) program  " a t  f u l l  s tr e n g th "  
i s  an im p o rt an t,  a lt hough p a r t i a l ,  s te p  in  t h i s  d i r e c t io n .

The Ta sk  Fo rce do es  no t se e th e  is s u e  as  "b a s ic  v e rs u s a p p li ed  
s c ie n c e ."  Both  a re  c le a r ly  im port an t and sh ou ld  be se en  as  m utu al ly  
su p p o rt iv e  r a th e r  th an  c o m p e ti ti v e . Over th e long  ru n , many im po rtan t 
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a p p l i c a t i o n s  fl ow  fr om  new b a s ic  d i s c o v e r i e s .  On th e  o th e r  h a n d , 
h i s t o r y  p ro v id e s  e v id e n c e — from  ast ro nom y  th ro u g h  th e  s o c i a l  s c ie n c e s -  
t h a t  a p p li e d  s c i e n t i f i c  wo rk i t s e l f  o f t e n  le a d s  to  fu n d a m e n ta l 
b re a k th ro u g h s  in  s c i e n t i f i c  k now le dge.

Th e R e se a rc h  A p p l ic a t io n s  R e o r g a n iz a ti o n

Th e NSF r e o r g a n i z a t i o n  o f  th e  R ese a rch  A p p l ic a t io n s  D i r e c to r a t e  
r e c o g n iz e s  th e  in te rd e p e n d e n c e  o f  b a s ic  an d a p p l ie d  r e s e a r c h .  As 
s t a t e d  by  NSF, th e  r e o r g a n i z a t i o n  in  p a r t  i s  in te n d e d  to  " in c r e a s e  
th e  i n t e r a c t i o n  w it h  NSF b a s ic  r e s e a r c h  p ro g ra m s ."  T h is  s t r o n g ly  
im p li e s  a tw o- way  fl o w  an d a s tr e n g th e n e d  o p p o r tu n i ty  f o r  th e  p ro b le m s 
o f  S ta te  an d l o c a l  g overn m en ts  to  b e  r e f l e c t e d  in  b a s ic  a s  w e ll  a s  
a p p li e d  r e s e a r c h  a g e n d a s .

Th e T ask  F o rc e  i s  v e ry  s u p p o r ti v e  o f th e  new A p p li e d  S c ie n c e  and 
R esearc h  A p p l ic a t io n s  D i r e c t o r a t e 's  o b j e c t i v e  " to  im pr ov e th e  t i e s  
betw ee n  r e s e a r c h  a p p l i c a t i o n  a c t i v i t i e s  an d u s e r  g ro u p s  in  S ta te  
an d l o c a l  govern m ent . . . "  I t  b e l i e v e s  t h a t  th e  g o a l i s  to  
s t r e n g th e n  th e  s c ie n c e  a p p l i c a t i o n s  e f f o r t s ,  an d i t  a p p la u d s  N SF' s 
a p p a re n t i n t e n t i o n  to  do  b e t t e r  wha t th e  o ld  R ese arc h  A pp li ed  to  
N a ti o n a l Nee ds  (RANN) pro gra m  s e t  o u t to  a c c o m p li s h .

I t  i s  n o te w o rt h y  t h a t  th e  c r i t i c i s m s  o f  th e  o ld  RANN Pr og ra m  wer e n o t 
d i r e c t e d  a t  i t s  g e n e r a l o b j e c t i v e s .  In  f a c t ,  m ost  o f  th e  e v a lu a t io n s  
o f  RANN e n d o rs ed  th e  im p o r ta n c e  o f  a p p li e d  r e s e a r c h .  The  pro b le m s 
c i t e d  in  th e s e  e v a l u a t io n s  w er e g e n e r a l ly  d i r e c t e d  to w ard  th e  way s 
RANN c a r r i e d  o u t i t s  p ro g ra m s in  p u r s u i t  o f  i t s  o b j e c t i v e s .

RANN was an  in n o v a t iv e  pro gra m  w hic h  was c o n t in u a l ly  t r y i n g  to  
b re a k  new  g ro u n d . As f a u l t s  a re  n o te d , th e  d i f f i c u l t y  o f  th e  ta s k  
sh o u ld  a ls o  be  k e p t in  m in d . The  im p o r ta n t p o in t  i6  to  l e a r n  fro m 
b o th  th e  s u c c e s s e s  an d s h o rt c o m in g s  o f  t h a t  pro gra m  ab o u t how to  
i n c r e a s e  th e  p a y o ff  from  s c ie n c e  an d te c h n o lo g y .

From th e  S ta te  an d l o c a l  govern m ent p e r s p e c t i v e ,  many o f  th e  ISP T 
p ro gra m s nu mb er among RANN s u c c e s s e s .  T hes e pro gra m s a re  w id e ly  
re c o g n iz e d  among th e  S ta te  an d l o c a l  gover nm en t com m unit ie s  as  
d i r e c t l y  a d d re s s in g  t h e i r  n eed s  th ro u g h  c a p a c i ty  s t r e n g th e n in g  and  
p ro b le m  i d e n t i f i c a t i o n .  H ow ev er , o n ly  a r e l a t i v e l y  sm a ll  p o r t i o n  o f  
th e  a p p l i l e d  r e s e a r c h  s u p p o r te d  by  RANN wou ld  be  re c o g n iz e d  by th e s e  
com m unit ie s  as  b e in g  d i r e c t l y  r e l e v a n t  to  th em .

W hil e  th e  T ask  F o rc e  i s  en co u ra g e d  by muc h o f  wha t i t  h a s  h e a rd  fro m 
NSF ab o u t th e  r e o r g a n i z a t i o n ,  th e  fo rm al e v a lu a t io n s  w hi ch  le d  to  t h a t  
r e o r g a n i z a t i o n  t y p i c a l l y  in c lu d e d  l i t t l e  i f  an y d i r e c t  in v o lv e m e n t 
o f  S ta te  an d l o c a l  govern m ent o f f i c i a l s .  The p o in t  a g a in  n eed s  to  be  
s t r e s s e d  t h a t  S ta te  an d l o c a l  g o v ern m en ts  hav e a s i g n i f i c a n t  s ta k e  
in  F e d e r a l ly  su p p o r te d  s c ie n c e  an d te c h n o lo g y  an d t h e i r  l e g i t im a te  
v ie w s s h o u ld  be  in c o r p o r a te d  in  su ch  e v a lu a t io n  p r o c e s s e s .
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More g e n e r a l l y ,  th e  T ask  Fo rc e  n o te s  t h a t  th e r e  i s  a common p e rc e p t io n  
th a t  NSF i s  mo re s u p p o r t iv e  o f  lo n g - e s ta b l i s h e d  pro gra m s in  u n i v e r s i t i e s  
th a n  i t  i s  o f  in n o v a ti v e  a tt e m p ts  to  g e n e r a te  s o c i a l l y  u s e f u l
know le dge.  W hi le  t h a t  p e rc e p t io n  i s  p ro b a b ly  n o t j u s t i f i e d ,  NSF 
m ig h t f in d  i t  a d v an ta g e o u s  to  ta k e  a d d i t io n a l  s t e p s  to  e n su re  t h a t  a l l  
f a c e t s  o f  s o c ie ty  w hic h hav e an im m ed ia te  i n t e r e s t  in  th e  n a t i o n '6 
s c i e n t i f i c  e n t e r p r i s e  a l s o  f e e l  t h a t  th e y  hav e an  a p p r o p r ia te  v o ic e  in  
d e c i s io n s  a f f e c t i n g  th e  d i r e c t i o n  o f  t h a t  e n t e r p r i s e .

The  Need fo r  B e t te r  I n t e r a c t i o n

Th e T ask  F o r c e 's  su p p o r t fo r  ASRA'6 i n t e n t io n  " to  im pr ov e th e  t i e s  
betw een  re s e a rc h  a p p l i c a t i o n  a c t i v i t i e s  an d u s e r  g ro u p s  in  S ta te  and  
l o c a l  govern m ent . . . "  was n o te d  e a r l i e r .  R e c o g n it io n  o f  th e  
im p o rt an c e  o f  t h i s  p o in t a p p e a rs  to  be  s p re a d in g .

In  t h i s  r e g a r d ,  i t  i s  i n t e r e s t i n g  to  co m pa re  a s ta te m e n t made a t  th e  
b r i e f i n g  s e s s io n  w it h  a s ta te m e n t fro m a r e c e n t  r e p o r t  o f  th e  A m er ic an  
A s s o c ia t io n  fo r  th e  Adv an ce men t o f S c ie n c e  (AAAS) .

At th e  b r i e f i n g ,  an  NSF o f f i c i a l  o b se rv ed  "T h e re  w i l l  a lw ay s be  a 
t e n s io n  betw een  u s e r s  an d th e  s c i e n t i f i c  co m m un ity.  The  s c i e n t i f i c  
co mmun ity  h as  a deep  s e a te d  vie w  th a t  lo n g  te rm  p a y o ff  w i l l  o c c u r w it h  
l im i t e d  u s e r  c o n t a c t . "

In  i t s  r e p o r t  " I n t e r d i s c i p l i n a r y  R esearc h  Manag em en t" (O c to b e r 1977),  
th e  AAAS s t a t e d

a l l  to o  f r e q u e n t ly  i n t e r d i s c i p l i n a r y  r e s e a rc h  te am s do 
n o t in c o r p o r a te  th e  p e r s p e c t iv e s  o f  th e  u s e r s  o f  th e  
r e s e a r c h  o u tp u t a t  th e  b e g in n in g  o f t h e i r  r e s e a r c h ,  and  
to o  f r e q u e n t ly  th e s e  p e r s p e c t iv e s  a re  n o t even  ta k e n  in to  
a c c o u n t in  th e  o u tp u t s t a g e .  T h is  s i t u a t i o n  c a l l s  fo r  
b ro ad  e d u c a ti o n  among th e  co mmun ity  o f  s c ie n c e  and o th e r  
p r o f e s s i o n a l s  who wou ld  en ga ge in  su ch  a p p li e d  r e s e a r c h .

The  f in d in g s  o f  N SF' s own s tu d ie s  o f  in n o v a ti o n  d i f f u s io n  a ls o  see m to  
s t r o n g ly  s u p p o r t th e  p r o p o s i t io n  t h a t  th e  l ik e l ih o o d  o f in c o r p o r a t in g  
a p p r o p r ia te  s c ie n c e  and  te c h n o lo g y  i s  r e l a t e d  in  s u b s t a n t i a l  m easu re  
to  how w e ll  th e  u s e r s ,  p ro d u c e rs  an d fu n d e rs  a re  l in k e d .  I f ,  as 
th e  Tas k F o rc e  b e l i e v e s ,  th e  p ro p e r t e s t  o f  a p p li e d  re s e a rc h  pr ogra m s 
i s  th e  b e n e f i t s  d e r iv e d  from  a c tu a l  a p p l i c a t i o n s , th e n  i t  seems  
a p p r o p r ia te  to  c a l l  up on  NSF to  p ro v id e  th e  l e a d e r s h ip  n e c e s s a ry  to  
ov er co m e th o s e  "d eep  s e a te d  v ie w s"  a s  su g g e s te d  by AAAS.
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Two A re as fo r  J o in t  NSF -  ISETAP E f f o r t

T here  a re  two  a re a s  w he re  c o n c e n t r a te d  j o i n t  e f f o r t  by  ISETAP an d NSF 
p ro m is e  to  g a in  s u b s t a n t i a l  b e n e f i t s  in  th e  n e a r  te rm . The f i r s t  i s  
in  th e  S t a t e  an d lo c a l  govern m ent agen da  b u i ld in g  p ro c e s s  whi ch  
ISETAP h a s  r e c e n t ly  u n d e r ta k e n . W or king  th ro u g h  th e  r e p r e s e n t a t i v e  
o r g a n iz a t io n s  o f  th e s e  c o m m u n it ie s , ISETAP i s  d e v e lo p in g  a p ro c e ss  to  
c o n s o l id a te  and s e t  some p r i o r i t i e s  on  p ro b le m s a t  th e  S t a t e ,  r e g io n a l  
an d lo c a l  l e v e l s  whi ch  a re  am en ab le  to  s o lu t i o n  o r a m e l io r a t io n  by 
s c ie n c e  an d te c h n o lo g y . The Tas k F o rc e  b e l i e v e s  t h a t  t h i s  p ro c e s s  i s  
d i r e c t l y  re s p o n s iv e  to  th e  s u g g e s ti o n  by  NSF a t  th e  b r i e f i n g  th a t  
ISETAP work to  " a g g re g a te  u s e r  n e ed s"  an d h e lp  e s t a b l i s h  a "m ore 
u n i f i e d  v o ic e  fo r  S ta te  an d lo c a l  g o v e rn m e n ts ."  NSF s t a f f  h as  be en  
w ork in g  s u p p o r t iv e ly  w it h  ISETAP s t a f f  on  t h i s  e f f o r t .  A m a jo r 
o b j e c t i v e — an d on e in  whi ch  NSF can  p la y  a c r u c i a l  r o l e — i s  to  
im pro ve  F e d e ra l p ro c e s s e s  fo r  r e c e i v in g ,  c o n s id e r in g  an d re s p o n d in g  
t o  th e s e  i d e n t i f i e d  S ta te  an d lo c a l  govern m ent p ro b le m s.

The se cond a re a  r e l a t e s  to  th e  re com m endati ons o f  th e  Tas k F o rc e  
c o n c e rn in g  enhanced  p a r t i c i p a t i o n  o f  th e  S ta te  and lo c a l  gove rn m en t 
com m u n it ie s  in  p e e r re v ie w  o f  p r o p o s a l s ,  an d in  v a r io u s  pro gr am  
an d p r o j e c t  a d v is o r y  an d e v a lu a t io n  c o m m it te e s . A f r e q u e n t o b s e r v a t io n  
o f  f e d e r a l  R&D o f f i c i a l s  an d o th e r s  i s  t h a t  i t  i s  o f te n  d i f f i c u l t  to  
i d e n t i f y  a p p r o p r ia te  S ta te  an d lo c a l  govern m ent p r a c t i t i o n e r s  to  c a l l  
up on  fo r  su ch  f u n c t io n s .  The  Tas k Fo rc e  p ro p o s e s  t h a t  i t  u n d e r ta k e  
an  e f f o r t ,  w ork in g  w it h  th e  r e p r e s e n t a t i v e  o r g a n iz a t io n s  o f  th e s e  
c o m m u n it ie s , to  g e n e r a te  a s u b s t a n t i a l  t a l e n t  poo l up on  w hi ch  NSF 
c o u ld  d ra w . I f  NSF a g re e s  to  t h i s  p r o p o s a l , i t  w i l l  be  im p o r ta n t to  
do cu m en t th e  a c t u a l  u sag e  o f  th e  p o o l,  an d a t  th e  en d o f some r e a s o n a b le  
p e r io d  to  e v a lu a te  th e  p ro c e s s  to  e n su re  t h a t  i t  was  y ie ld in g  
q u a l i f i e d  and u s e f u l  in p u t from  S ta te  an d lo c a l  g o v ern m en ts .

D is se m in a ti o n  A c t i v i t i e s

D is s e m in a ti o n  o f  r e s u l t s  a p p e a rs  to  be  a g e n e r a l pro ble m  in  a p p li e d  
r e s e a r c h .  W hi le  th e  b r i e f i n g  s e s s io n  w it h  NSF to u ch ed  o n ly  b r i e f l y  up on  
t h i s  a r e a ,  th e  in fo r m a ti o n  p re s e n te d  by NSF on  i t s  a c t i v i t i e s  ( s e e  p -3 0 ) 
s u g g e s ts  t h a t  s u b s t a n t i a l l y  mo re e f f o r t  c o u ld  u s e f u l l y  be  a p p li e d  to  
th e  d e s ig n  an d im p le m e n ta ti o n  o f  a c o h e re n t an d com pre h en si v e  app ro ach  
to  d i s s e m in a t io n .  I t  a p p e a rs  c l e a r  t h a t  r e l i a n c e  f o r  d is se m m in a ti o n  up on  
th e  R&D p e rfo rm e r  a lo n e  i s  o f t e n  in a d e q u a te , in a p p r o p r i a te  o r  b o th .
T here  i s  o f t e n  nee d f o r  a c c u m u la ti n g  f in d in g s  from  s e v e r a l  s o u rc e s  
an d fo r  e x t e r n a l l y  v a l i d a t i n g  r e s u l t s  b e fo re  w id e sp re a d  d is s e m in a t io n . 
M ore over , p e rfo rm e rs  o f t e n  co m m un ic at e p o o r ly  to  u s e r s .  R e p r e s e n ta ti v e s  
o f  th e  in te n d e d  u s e r  com m u n it ie s  sh o u ld  be  in v o lv e d  in  th e  d e s ig n  o f 
d is s e m in a t io n  e f f o r t s ,  e s p e c i a l l y  as th e s e  r e l a t e  to  u s e r  needs
i d e n t i f i e d  th ro u g h  th e  ISETAP an d o th e r  e f f o r t s .
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C o n ti n u in g  F e d e ra l S u p p o rt  f o r  In te rg o v e rn m e n ta l N e tw o rk s :
An Em er gi ng  I s s u e

A m ajo r i s s u e  whi ch  th e  T ask  Fo rc e  th in k s  a p p r o p r ia te  to  b e g in  
c o n s id e r in g  i s  th e  a p p r o p r ia te  F e d e ra l r o l e  in  c o n t in u in g  s u p p o r t o f  
v a r io u s  S ta te  an d lo c a l  gover nm en t pro b le m  i d e n t i f i c a t i o n  m ec han is m s.
NSF (a nd o th e r  F e d e ra l a g e n c ie s )  h as  s u p p o r te d  th e  e s ta b l i s h m e n t  o f  
v a r io u s  in te rg o v e rn m e n ta l netw ork  m eh an ism s l a r g e ly  as e x p e r im e n ts .
The se  m ec ha ni sm s p ro v id e  one o f  th e  c o r n e r s to n e s  o f  th e  ISETAP p ro b le m  
c o n s o l i d a t io n  e f f o r t  d is c u s s e d  e a r l i e r .  I f  th e y  p ro v e  e f f e c t i v e  as 
d e v ic e s  to  g e n e r a te  a co m pre hensi ve  an d r e p r e s e n t a t i v e  e n u m e ra ti o n  o f  
S ta te  and lo c a l  p ro b le m s— an d th e  e v id e n c e  so  f a r  i s  m os t p ro m is in g — th e n  
th e  q u e s ti o n  be co m es  on e o f  w h e th er th e y  sh o u ld  b e  vie w ed  as  a u s e f u l  
i f  n o t n e c e s s a ry  co m po ne nt  o f  an  o n go in g  a p p li e d  R&D s y s te m . J u s t  a s  w it h  
o th e r  p a r t s  o f  th e  R&D sy s te m , th e  b e n e f i t s  a c c ru in g  to  S ta te  and l o c a l  
govern m ents  an d s o c i e ty  g e n e r a l ly  f a r  ou tw e ig h  th o s e  to  th e  in d iv id u a l  
p a r t i c i p a n t s .  M ore over,  th e  r e s u l t s  even  o f  a p p li e d  p u b l ic  s e c to r  
R&D a re  some wh at u n p r e d ic ta b le  and th e  p e r io d  b e tw een  pro ble m  
i d e n t i f i c a t i o n  an d a p p l ic a b le  r e s u l t s  i s  o f t e n  lo n g  fro m th e  S ta te  an d 
l o c a l  p e r s p e c t i v e .  T h e re fo r e , th e  i n c e n t iv e s  t o  in d iv id u a l  S ta te  an d 
lo c a l  govern m ents  c a n n o t be  r e l i e d  up on  to  b r in g  f o r th  a d eq u a te  
su p p o r t f o r  su ch  m echan is m s.  The  T ask  F o rc e  w ou ld  l i k e  to  p u rs u e  
t h i s  i s s u e  w it h  NSF in  th e  n e a r  f u t u r e .
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RECOMMENDATIONS

A. NSF i s  s tr o n g ly  en co ur ag ed  to  ta ke  a le a d e rsh ip  r o le  and 
a d d it io n a l s te p s  in  re c o g n it o n  o f  th e  le g i t im a te  sc ie n ce  and te ch nolo gy 
i n t e r e s t s  o f  S ta te  and lo c a l go ve rn m en ts . Th ese s te p s  in c lu d e :

1.  Ap po in tm en t to  th e  N a ti o n a l Sci en ce  Boa rd o f in d iv id u a ls  
who have  knowledge o f and c r e d e n t ia l s  in  th e S ta te  and 
lo c a l  go ve rnmen t co m m un it ie s;

2 . C o n s id e ra ti o n  o f th e  pr ob lems in  and o p p o r tu n it ie s  fo r im prov ing 
th e  u t i l i z a t i o n  o f sc ie n ce  and te ch nolo gy  by S ta te  and lo c a l 
go ve rn m en ts  in  such  C o n g re ss io n a ll y  re q u ir e d  r e p o r ts  as  th e  
f iv e  y ear ou tl o o k  and th e  an nu al  sc ie n ce  and te ch nolo gy  r e p o r t ;

3 . F u ll  in c lu s io n  o f S ta te  and lo c a l p e rsp e c ti v e s  in  fu tu re  NSF 
program  e v a lu a ti o n s .

B. NSF sh ou ld  s tr e n g th e n  i t s  i n te r a c t io n  w it h  th e  S ta te  and lo c a l 
go ve rnmen t co m m un it ie s by th e  in c lu s io n  o f p ro fe s s io n a ls  from  th e s e  
co m m un it ie s in  a l l  a sp e c ts  o f prog ram  p la n n in g , im ple m en ta tion  
( in c lu d in g  p ro je c t  ad v is o ry  m ec ha ni sm s) , e v a lu a ti o n , and d is s e m in a ti o n .

1 . Be cause th e  O ffi c e  o f Prob lem A naly si s in  th e  new App lied  
Sci en ce  and  Res ea rc h A p p li ca ti o n s  o rg a n iz a ti o n  w il l p la y
a key  ro le  in  pro gra m p la n n in g , th e  s t a f f in g  o f th a t  o f f ic e  
i s  im p o rt a n t.  In  r e c r u i t in g  s t a f f  fo r  OPA, NSF sh ou ld  se ek  
key in d iv id u a ls  w ith  r e le v a n t S ta te  and lo c a l go ve rnmen t 
e x p e r ie n c e .

2 . I t  i s  a ls o  im port an t th a t  S ta te  and lo c a l governmen t p e rsp e c ti v e s  
be f u l ly  in c lu d ed  in  program  ad v is o ry  mecha ni sm s. The A dv isor y 
Co mmittee s fo r  bo th  th e  D ir e c to ra te  fo r A pp li ed  Sci en ce  and 
Res ea rc h A p p li c a ti o n s  and th e  D ir e c to ra te  fo r  S c i e n t i f i c ,  
T ech n o lo g ic a l and I n te rn a t io n a l  A f fa ir s  sh oul d in c lu d e  S ta te
and lo c a l o f f i c i a l s  among t h e i r  mem be rship.  Pro gra m ad v is o ry  
co m m it te es  in  th e  O ff ic e  o f S ci en ce  and S o c ie ty  where  la c k in g , 
co uld  a ls o  b e n e f i t  by th e  in c lu s io n  o f S ta te  and lo c a l 
o f f i c i a l s .

3 . While in  th e  p a s t NS F's  ap p li ed  re se a rc h  D ir e c to ra te  ha s had 
a few in d iv id u a ls  w ith  lo c a l go ve rnmen t ex p eri en ce  in  i t s  
re se a rc h  fu ndin g d iv is io n s , th e  s t a f f  mix c u r re n tl y  i s  weak 
in  t h i s  re g a rd . S ta te  and lo c a l p e rs o n n e l- o n  IPA as si gn m en ts  
sh ould  be en co ur ag ed  in  th e  re se a rc h  as  w el l as  ISPT D iv is io n s .

4 . In vo lv em en t o f S ta te  and lo c a l go ve rnmen t p r a c t i t io n e r s  in  th e  
re vie w  o f p ro p o sa ls  fo r p ro je c ts  o f i n t e r e s t  to  th ese  co mmun iti es  
sh ou ld  be s tr o n g ly  en co ura ged . The Ta sk  Fo rce i s  pre par ed  to  
work w ith  ASRA on ways  to  s tr e n g th e n  th a t  a sp ec t o f th e  pee r 
re vie w  p ro c e ss .
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C. NSF sh o u ld  s t r e n g th e n  i t s  e f f o r t s  to  e n su re  t h a t  i t s  r e s e a r c h  
a c t i v i t i e s  m e a n in g fu ll y  a d d re s s  th e  need s o f  S t a t e  an d l o c a l  g o v ern m en ts .

1.  I t  sh o u ld  c o n ti n u e  wo rk w it h  ISETAP in  th e  S ta te  an d lo c a l  
p ro ble m  c o n s o l i d a t io n  p ro c e s s  in c lu d in g  s u p p o r t fo r  w ork sh ops,  
c o n fe re n c e s  an d o th e r  a c t i v i t i e s  to  i d e n t i f y  th e  s c i e n t i f i c  
an d t e c h n o lo g ic a l  im p l ic a t io n s  o f  i d e n t i f i e d  p ro b le m s .

2 . I t  sh o u ld  a ls o  ta k e  s t e p s  to  e n su re  t h a t  th e  r e s u l t s  o f  t h a t  
e f f o r t  a re  in c o rp o ra te d  in to  i t s  pr ogra m  p la n n in g .

D. NSF sh o u ld  ta k e  a l e a d e r s h ip  r o le  w it h  th e  s c i e n t i f i c  co mmun ity  
in  p ro m o ti n g  th e  c o u p li n g  o f  a p p r o p r ia te  s c i e n t i f i c  an d t e c h n o lo g ic a l  
r e s o u rc e s  w it h  th e  p ro b le m s an d needs o f  S ta te  and l o c a l  g o v e rn m e n ts .
Th e Tas k  Fo rc e  e n c o u ra g e s  NSF to  d e v e lo p  ways to  a c c o m p li sh  t h i s .

E.  NSF sh o u ld  d e v o te  mo re  e f f o r t  to  th e  d e s ig n  an d im p le m e n ta ti o n
o f  a c o h e re n t an d com pre hensi ve  app ro ach  to  d is s e m in a t io n  o f  re s e a rc h  
r e s u l t s .  The Tas k F o rc e  wou ld p a r t i c u l a r y  l i k e  to  l e a r n  how ASRA in te n d s  
to  app ro ach  th e  s y n th e s iz in g ,  e v a lu a t io n  an d com m unic at io n  o f  a p p li e d  
re s e a rc h  f in d in g s  to  in te n d e d  S ta te  and l o c a l  govern m ent u s e r 6 .

F . The  S ta te  S c ie n c e , E n g in e e r in g  an d T echnolo gy  (SSE T)  pr og ra m  i s  
p ro m is in g  b u t f r a g i l e .  I t  i s  im p o r ta n t t h a t  e a r ly  momentum  b u i l t
up  by th e  S t a t e s  n o t be  l o s t .  Once l o s t ,  i t  m ig h t n e v e r be  re g a in e d .
NSF sh o u ld  ta k e  e v e ry  s t e p  p o s s ib le  to  e n su re  t h a t  th e r e  i s  no a v o id a b le  
d e la y  betw ee n  th e  p la n n in g  phase  an d w h a te v e r im p le m e n ta ti o n  phase  i s  
to  fo ll o w .

G. The  pro gra m s o f  th e  D iv is io n  o f  P o l i c y ,  R ese a rc h  an d A n a ly s is  (PRA)
a re  o f  i n t e r e s t  an d r e le v a n c e  to  th e  S ta te  an d l o c a l  gover nm en t c o m m u n it ie s . 
The  l in k a g e s  betw een  PR A's pr ogr am s and th e s e  com m unit ie s  sh ou ld  be  
s t r e n g th e n e d  th ro u g h  some wh at mo re fo rm al i n t e r a c t i o n .  Rev iew o f  pr og ra m  
p la n s  an d p a r t i c i p a t i o n  in  p e e r re v ie w  o f  p ro p o s a ls  a re  su g g e s te d  as p la c e s  
whe re  i n t e r a c t i o n  can  be  in c re a s e d .

H. NSF sh o u ld  ex am in e th e  im p l ic a t io n  o f  PR A's a n a ly s e s  o f  p u b li c  s e c to r  
in n o v a ti o n  d i f f u s i o n  fo r  i t s  v a r io u s  r e s e a r c h  s u p p o r t p ro g ra m s. For  
ex am p le , PRA s tu d i e s  in d i c a t e  th e  im p o rt an c e  o f  s t a f f  c a p a c i ty  in  S ta te  
an d l o c a l  govern m en ts  in  a c h ie v in g  s u c c e s s f u l  i n c o r p o r a t io n  o f  s c i e n t i f i c  
an d te c h n o lo g ic a l  in n o v a ti o n  (S ee  pp . 16- 17  f o r  a d d i t i o n a l  d is c u s s io n  o f 
some o f  th e s e  f i n d i n g s ) .
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CONCLUSION

Th e b r i e f i n g  an d d is c u s s io n s  w it h  NSF p ro v id e d  a la r g e  am ou nt  o f 
in fo r m a ti o n  an d c o v ered  a s u b s t a n t i a l  ra n g e  o f  t o p i c s .  T h is  
p r e s e n t  d i s c u s s io n  c o n s id e re d  o n ly  some o f  th e  mo re  im p o r ta n t— and 
o f t e n  g e n e r a l— c o n c e rn s  an d re com m endati ons  o f  th e  Ta sk  F o rc e .
T h e re  a re  a nu mbe r o f  s p e c i f i c  p ro b le m s— su ch  as  lo n g  a d m in i s t r a t i v e  
d e la y s  e x p e r ie n c e d  by  S ta te  an d lo c a l  a p p l i c a n t s  to  NSF— w hic h have 
n o t b een  to u c h e d  a t a l l .  I t  i s  hope d t h a t  th e  p ro d u c ti v e  r e l a t i o n s h i p  
e s t a b l i s h e d  b e tw een  th e  Tas k Fo rc e  an d NSF w i l l  c o n ti n u e  to  le a d  to  
mor e e f f e c t i v e  a p p l i c a t i o n  o f  s c ie n c e  an d te c h n o lo g y  to  th e  s o lu t i o n  o f  
p r e s s in g  d o m e s ti c  p ro b le m s.

The f in d in g s  an d re com m endati ons o f  th e  T ask  F o rc e  a re  in te n d e d  to  
s t r e n g th e n  th e  p r o s p e c ts  fo r  b e t t e r  u t i l i z a t i o n  o f  s c ie n c e  an d te c h n o lo g y  
by  th e  n a t i o n 's  S ta te  an d lo c a l  g o v e rn m e n ts , a g o a l w hi ch  th e  T ask  Fo rc e  
b e l i e v e s  i s — o r sh o u ld  b e — s h a re d  by  NSF. The Tas k F orc e  wou ld  l i k e  to  
m ee t a g a in  w it h  key  NSF o f f i c i a l s  to  h e a r  how th e y  v ie w  and w i l l  re sp o n d  
to  th e s e  f in d in g s  an d re co m m en d ati o n s.
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I I I .  SUMMARY OF THE NSF PRESENTATION

A. OFFICE OF SCIENCE AND SOCIETY, DIRECTORATE FOR 
SCIENCE EDUCATION

T h is  o f f i c e  c o o r d in a te s  NSF e f f o r t s  to  re sp on d to  th e prob lems 
a r is in g  out o f  th e  ch angin g r e la t io n s h ip  be tw ee n th e  s c i e n t i f i c  and 
te c h n o lo g ic a l co m m uni ties  and th e la r g e r  s o c i e t y .  I t s  progr ams ar e 
in  g e n e ra l in te n ded  to  b r in g  ab ou t g r e a te r  u n d erst an d in g  o f  t h i s  
r e la t io n s h ip  and to  h e lp  in  s o lv in g  im port an t e t h i c a l ,  s o c i a l ,  and 
p o l i t i c a l  i s s u e s  con n ecte d  w it h  s c ie n c e  and te c h n o lo g y  and t h e ir  
a p p li c a t io n s .

The programs  in  th e O ff ic e  ha ve  be en  e s t a b li s h e d  p a r t ly  by Con gr es ­
s io n a l mandate  and p a r t ly  as a r e s u l t  o f  NSF i n i t i a t i v e .  A ll  o f  them  
are  p o t e n t ia l ly  u s e fu l to  s ta te  and lo c a l  go ve rn m en ts  in  th e ir  e f f o r t s  
to  re ac h d e c is io n s  ab ou t p u b li c  p o l i c i e s  in v o lv in g  s c ie n c e  and te c h ­
n o lo g y . S ta te  and lo c a l  go ve rn m en ts  are  e l i g i b l e  to  r e c e iv e  g ra n ts  
from  th e  pr og ra m s.  M or eo ve r,  many o f  th e g r a n ts  made by  th e progr ams 
in v o lv e  s t a t e  and lo c a l  go vernment o f f i c i a l s  and are  d ir e c te d  tow ard 
th e  r e s o lu t io n  o f  i s s u e s  th a t a r is e  a t s t a t e  and lo c a l  l e v e l s .

T o ta l fu ndin g fo r  FY 78 i s  $ 5 .4  m i l l i o n ,  d iv id e d  among th ree  
pr og ra m s:

o The P u b li c  U nder st an din g o f  S c ie n c e  progra m fo c u se s  on 
im pr ov in g th e  c o n te n t and p r o c e sse s  o f  co m m un ic at io n be tw ee n th e  
s c i e n t i f i c  and th e  n o n s c ie n t i f i c  co m m u nit ie s.  G ra nt s ar e made to  
i n s t i t u t io n s  and o r g a n is a ti o n  in v o lv ed  in  in fo rm al p u b li c  e d u ca ti o n  
on m a tt ers  o f  s c ie n c e  and te c h n o lo g y , in c lu d in g  in s t i t u t io n s  
su pport ed  by s t a t e  and lo c a l fu nd s su ch  as  c o l l e g e s  and u n i v e r s i t i e s ,  
mu seums, e t c .  Em ph asis i s  p la ced  on ma jor i s s u e s  o f  p o li c y  
in v o lv in g  s c ie n c e  and te c h n o lo g y , su ch  as  en erg y  a l t e r n a t i v e s ,  
th e  en v ir onm enta l im pa ct o f  new te c h n o lo g ie s , h e a lt h  ca re  and 
d e l iv e r y .  The progra m g e n e r a ll y  aim s a t la r g e  s c a l e ,  mass commu ni­
c a t io n s  p r o je c ts  su ch  as  th e  NOVA t e l e v i s i o n  s e r i e s .
(FY 78 -  $ 2 .4  m i l l io n )

o The S c ie n c e  fo r  C it iz e n s  progra m i s  in te n d ed  to  in c r e a se  th e  
kn ow le d gea b le  p a r t ic ip a t io n  o f  bo th  s c i e n t i s t s  and n o n s c ie n t is t s  in  
th e  r e s o lu t io n  o f  ma jor  p u b li c  i s s u e s  in v o lv in g  sc ie n c e  and te c h ­
n o lo g y . G ra nt s ar e made (1 ) to  in d iv id u a l s c i e n t i s t s  and en g in e e r s  
and s tu d e n ts  o f  s c ie n c e  and e n g in e e r in g  (a s  P u b li c  S e r v ic e  S c ie n ce  
R e sid en ts  and I n te r n s ) , who pu t t h e ir  e x p e r t is e  a t th e  s e r v ic e  o f  
c i t i z e n  gro up s and u n it s  o f  s t a t e  and lo c a l  go ve rn men t;  and (2 )  to  
i n s t i t u t i o n s  and o r g a n iz a ti o n s  (a g a in  in c lu d in g  u n it s  and a g e n c ie s



o f  s t a t e  and l o c a l  g o v e rn m e n ts ) to  d e v e lo p  fo ru m s,  c o n f e r e n c e s ,  
an d w ork sh ops in v o lv in g  s c i e n t i s t s  an d n o n s c i e n t i s t s  in  an  e f f o r t  
t o  c l a r i f y  an d r e s o lv e  im p o r ta n t s c i e n c e - r e l a t e d  i s s u e s .
(FY 78 -  $ 1 .7  m i l l i o n )

o Th e E th ic s  an d V a lu es  in  S c ie n c e  an d T echno lo gy  pro gra m  i s  
ai m ed  a t  i d e n t i f y i n g ,  u n d e r s ta n d in g ,  an d h e lp in g  to  r e s o lv e  th e  e t h i c a l  
an d s o c i a l  dil em m as  t h a t  a r i s e  in  th e  w or k o f s c i e n t i s t s  an d e n g in e e r s  
an d in  t h e i r  i n t e r a c t i o n  w it h  c i t i z e n s  a f f e c t e d  by  t h e i r  w or k.  T h is  
p ro gra m  c o n d u c ts  r e s e a r c h  an d a ls o  w ork sh ops and c o n fe re n c e s  d i r e c te d  
a t u n d e rs ta n d in g -a n d  u l t im a te ly  h e lp in g  to  r e s o lv e — th e  i s s u e s  o f  
c o n s c ie n c e  an d p o l ic y  t h a t  in v o lv e  o r  grow  o u t o f  th e  wor k o f  s c i e n t i s t  
an d e n g in e e r s .  Su ch  i s s u e s  in c lu d e ,  fo r  ex am p le , m ec ha ni sm s fo r  
r a t e - s e t t i n g ,  p o li c y -m a k in g , an d d is p u te  s e t t l e m e n t ,  w hi ch  a re  o f  s p e c i 
i n t e r e s t  to  s t a t e  an d l o c a l  govern m ent b o d ie s .  (FY 78 -  $ 1 .3  m i l l i o n )

S e v e ra l exam ple s  o f  p r o j e c t s  in  th e  S c ie n c e  fo r  C i t i z e n s  pro gra m  t h a t  
in v o lv e  s t a t e  o r  l o c a l  govern m en ts  w er e c i t e d :

o B r ie f in g  on  " C o n s e rv a ti o n , T e c h n o lo g y , an d Ener gy P o li c y "  
f o r  m edia  p e r s o n n e l ,  govern m ent a d v i s o r s ,  an d e d u c a to r s  in  M ic h ig an

o A Town M ee ti n g  on  r e s e a r c h  on  a g in g , sp o n so re d  by  th e  Town 
o f L e x in g to n  (MA) Forum on  A gi ng  C om m itt ee

o S ta te w id e  c o n fe re n c e s  on  e n e rg y  c o n s e r v a t io n  and a l t e r n a t i v e s ,  
an d d e velo pm en t o f  e n e rg y  o p t io n s  f o r  c o n s id e r a t io n  in  d e v e lo p in g  
c o m p re h en si v e  e n e rg y  p o l ic y  fo r  H aw aii

o D ev el opm en t o f  lo c a l  co nsu m er  e n e rg y  c o n s e rv a t io n  p ro gra m  
fo r  th e  G r e e n v i l le  (PA)  M u n ic ip a l G ov er nm en t

o D ev el op m en t o f  s ta te w id e  e d u c a t io n a l  p ro gra m s on  g ro u n d ­
w a te r  p o l i c y  i s s u e s  w it h  th e  M ad ison  (W I) D epart m en t o f  L o ca l A f f a i r s  
an d D ev el op m en t

o P r e l im in a r y  su rv e y  and a n a l y s i s  o f  c i t i z e n  p a r t i c i p a t i o n  
m ec han is m s an d t h e i r  im pact on  th e  d e velo pm en t o f  s t a t e  w e a th e r m od i­
f i c a t i o n  p o l ic y
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B. DIRECTORATE FOR SC IEN TIF IC, TECHNOLOGICAL, AND INTERNATIONAL 
AFFAIRS (S TI A)

STIA h as  th r e e  f u n c t io n s :

o To m o n it o r and a n a ly z e  th e  n a t i o n 's  s c ie n c e  an d te c h n o lo g y  
e n t e r p r i s e — i n v e s t i g a t i o n  o f  in n o v a ti o n  p ro c e s s e s  i s  in c lu d e d  in  t h i s  
f u n c ti o n

o To f a c i l i t a t e  s c i e n t i f i c  an d t e c h n o lo g ic a l  in fo rm a ti o n  
e x c h a n g e - r e c e n t ly , th e  sc ope  o f t h i s  f u n c ti o n  h a s  been  b ro adened  to  
in c lu d e  i n v e s t i g a t i o n  o f  s c i e n t i s t - u s e r  co m m unic ati on .

o To a s s i s t  in  th e  devel opm en t and im p le m e n ta ti o n  o f fo r e ig n  p o li c y

The c u r r e n t  b u d g e t f o r  STIA i s  $2 0 m i l l i o n .  T here  a re  fo u r 
D iv is io n s  w it h in  STIA:

o D iv is io n  o f  P o li c y  R ese arc h  and A n a ly s is  (PRA) 
o D iv is io n  o f  S c ie n c e  In fo rm a ti o n  
o D iv is io n  o f  I n t e r n a t i o n a l  Pro gr am s 
o D iv is io n  o f  S c ie n ce  R eso u rc es  S tu d ie s

The T echnolo gy  A ss ess m ent pro gra m , fo rm e r ly  p a r t  o f  th e  D i r e c to r a te  fo r  
R esearc h  A p p l ic a t io n s ,  h as  b een  t r a n s f e r r e d  to  th e  D iv is io n  o f  P o li c y  
R ese arc h  an d A n a ly s is .  T h is  pr ogr am  e n c o u ra g e s  p o li c y  s tu d ie s  th a t  
s y s t e m a t i c a l l y  d e f in e ,  e x p lo r e ,  and e v a lu a te  d i r e c t  and  i n d i r e c t  econom ic , 
s o c i a l ,  e n v ir o n m e n ta l and  i n s t i t u t i o n a l  c o n se q u e n ce s  o f  th e  i n t r o d u c t io n  
o f  a new te c h n o lo g y  in to  ou r s o c ie ty  o r  o f  th e  e x p a n s io n  o f  an  e x i s t i n g  
te c h n o lo g y .

The D iv is io n  o f  S c ie n c e  R eso u rc e s  S tu d i e s ,  w it h  s u p p o rt  from  o th e r  g ro ups  
w i th in  th e  F o u n d a ti o n , h a s  i n i t i a t e d  su rv e y s  o f  R&D a c t i v i t i e s  in  
S ta te  an d lo c a l  a g e n c ie s . T h is  w i l l  be  th e  fo u r th  S ta te  su rv e y  and th e  
t h i r d  l o c a l  gove rn m en t su rv e y  an d sh o u ld  y i e ld  v a lu a b le  in fo rm a ti o n  on  
th e  d i r e c t i o n  o f  S ta te  an d lo c a l  s u p p o rt  fo r  th e  in vo lv em en t in  s c i e n t i f i c  
a c t i v i t i e s .  The  su rv e y s  a re  to  be  co m p le te d  by  th e  en d o f F i s c a l  Y ea r 19 78 .

The D iv is io n  o f  P o li c y  R esearc h  an d A n a ly s is  (P RA ), w hi ch  i s  th e  STIA 
D iv is io n  o f  m os t r e le v a n c e  to  s t a t e  an d l o c a l  g o v e rn m e n ts , h as  th r e e  
f u n c t i o n s :

o S tu dy  th e  im pac t o f  s c ie n c e  an d te c h n o lo g y  on  ec on om ic  g ro w th , 
s o c i a l  o b j e c t i v e s  and  inco me d i s t r i b u t i o n

o R ese arc h  on in n o v a ti o n  p ro c e s s e s

o Stu dy th e  t r a d e o f f s  among e n e rg y , e n v ir o n m e n ta l,  and re s o u rc e  
o b j e c t i v e s .
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W it h in  PRA, th e  pro gra m  " In n o v a ti o n  P ro c e s s e s  in  S ta te  an d l o c a l  
G ove rn m en t"  i s  o f  p a r t i c u l a r  i n t e r e s t .  T h is  pr ogra m  in c lu d e s  b o th  
i n t e r n a l  a n a l y s i s  an d e x tr a m u ra l r e s e a r c h  s u p p o r t (a b o u t $2 50  th o u san d  
a n n u a l ly ,  w hi ch  u s u a l ly  s u p p o r ts  two  o r  th r e e  p r o j e c t s ) .  A b s t r a c ts  
o f  e x tr a m u ra l p r o j e c t s  and r e p o r t s  from  i n t e r n a l  a n a l y s i s  a re  a v a i l a b l e  
on  r e q u e s t .  A l i s t  o f  th e s e  p r o j e c t s  an d r e p o r t s  a p p e a rs  in  A ppen di x A.

The  p ri m a ry  c l i e n t s  f o r  th e  p ro gra m s a re  F e d e ra l o f f i c i a l s ,  p a r t i ­
c u l a r l y  th o s e  w i th in  th e  E x e c u ti v e  O f f ic e  o f  th e  P r e s id e n t  an d NSF. 
ISETAP i s  v ie w ed  a s  on e su ch  im p o r ta n t c l i e n t .  R&D m anager s an d 
"T ech n o lo g y  T r a n s f e r "  o f f i c i a l s  in  o th e r  F e d e ra l a g e n c ie s  a re  a ls o  
im p o r ta n t .

S econdary  c l i e n t s  a r e  th e  p u b li c  i n t e r e s t  g ro u p s  an d S ta te  an d lo c a l  
o f f i c i a l s .

C l ie n t  in v o lv e m e n t o c c u r s  th ro u g h  th e  fo ll o w in g :

o I n t e r a c t i o n  w it h  o f f i c i a l s  in  th e  F e d e ra l a g e n c ie s  and th e  
E x e c u ti v e  O f f ic e  o f  th e  P r e s id e n t .  E s p e c i a l ly  im p o r ta n t r e c e n t ly  has 
been  ISETAP s t a f f .

o R ev ie w  o f  pro gra m  p la n s  by  th e s e  o f f i c i a l s  an d by S ta te  and 
l o c a l  govern m ent o f f i c i a l s .

o Rev ie w  o f  in d iv id u a l  r e s e a rc h  p ro p o s a ls  by  th e s e  F e d e ra l and 
S ta te  an d l o c a l  govern m ent o f f i c i a l s .

o D i r e c t  i n t e r a c t i o n  w it h  S ta te  an d lo c a l  govern m ent o f f i c i a l s ,  
e s p e c i a l l y  th ro u g h  th e  In te rg o v e rn m e n ta l S c ie n c e  an d P u b li c  Tec hnolo gy 
D iv is io n  in  R ese a rch  A p p l ic a t io n s .

F o r p u rp o se s  o f  t h i s  p ro g ra m , " in n o v a t io n  p ro c e s s e s "  a re  d e f in e d  b ro a d ly  
to  in c lu d e  th e  p ro c e s s e s  by  w hi ch  new p r o d u c ts ,  te c h n iq u e s  and  id e a s  
a r e  d e v e lo p e d , d is s e m in a te d ,  a d o p te d  an d u sed  by a g e n c ie s  o f  S ta te  and 
l o c a l  g o v e rn m e n ts . " In n o v a ti o n s "  in c lu d e  h a rd w a re , s o f tw a r e ,  m a n a g e r ia l 
an d a n a l y t i c  te c h n iq u e s  ( e . g . ,  "t eam  p o l i c i n g , "  PP BS ). The  pr og ram  
a d d re s s e s  q u e s t io n s  o f  why c e r t a i n  o u tp u ts  a r e  r e l a t e d  to  p a r t i c u l a r  
i n p u t s ,  e s p e c i a l l y  in p u ts  t h a t  a re  in f lu e n c e d  by p u b li c  p o l i c y ,  

o Who d e c id e s  w h e th e r to  ad o p t o r r e j e c t  in n o v a ti o n s ?

o Wh ere  do  th e  r e s o u r c e s  an d in fo r m a ti o n  use d  to  im pl em en t 
in n o v a t io n s  come fro m?

o What  a r e  th e  m os t im p o r ta n t f a c to r s  le a d in g  to  th e  u se  o r 
r e j e c t i o n  o f  an  in n o v a ti o n ?
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Th e pr ogra m  does n o t pr es um e th a t  a l l  in n o v a ti o n s  a re  "g o o d "; in  f a c t ,  
in  many c a s e s  s o lv in g  pro ble m s an d in n o v a ti n g  n o t o n ly  may be  d i f f e r e n t ,  
b u t a l s o  may be  c o n t r a d i c to r y .

Th e i n i t i a l  fo c u s  o f  th e  pr og ra m  was on  th e  " u s e r s "  th ro u g h  s tu d ie s  o f  
in n o v a ti o n  d i f f u s i o n  and a d o p ti o n  in  S ta te  an d l o c a l  go ver nm en t l i n e  
a g e n c ie s . The  pro gr am  i s  now m ov in g to  s tu d y  o f  r o l e s  o f

o p u b li c  i n t e r e s t  g ro ups and p r o f e s s i o n a l  a s s o c i a t i o n s  in  
te c h n o lo g y  t r a n s f e r

o "U rb an  o r ie n te d  i n d u s t r i e s "

o m an ag em en t o f  F e d e ra l R&D an d te c h n o lo g y  t r a n s f e r  pro gra m s

o th e  d e c i s io n  p ro c e ss  w i th in  S ta te  an d lo c a l  g o v ern m en ts , 
e s p e c i a l l y  wha t happen s a f t e r  a d e c i s io n  i s  mad e to  adop t an  in n o v a ti o n .

Some f in d in g s  o f  r e c e n t  r e s e a r c h  and p o s s ib le  im p l ic a t io n s  fo r  F e d e ra l 
p o l ic y  fo ll o w . The f in d in g s  a re  t e n t a t i v e ,  p en d in g  r e p l i c a t i o n  in  
o th e r  s t u d i e s ,  so  th e  p o l ic y  im p l ic a t io n s  sh o u ld  be  vie w ed  as  s u g g e s t iv e  
o n ly .

1 . S t a t e s  an d l o c a l i t i e s  d i f f e r  im m ense ly , p ro b a b ly  mo re  th a n  many 
F e d e ra l o f f i c i a l s  r e a l i z e .  S o c ia l and p o l i t i c a l  c h a r a c t e r i s t i c s ,  la w s 
an d r e g u l a t i o n s ,  an d—mos t im p o r ta n t f o r  in n o v a ti o n — p r i o r i t i e s  d i f f e r  
v e ry  w id e ly  among j u r i s d i c t i o n s  an d chan ge  r a p id ly  over ti m e w i th in  
j u r i s d i c t i o n s .

I m p l i c a t i o n : W he re ve r p o s s ib l e ,  F e d e ra l a g e n c ie s  sh o u ld  av o id  
a t te m p ts  to  d e v e lo p  and f o s t e r  th e  u se  o f  p a r t i c u l a r  " s o l u t i o n s " :  
t e c h n o lo g ie s ,  te c h n iq u e s  o r  sy s te m s . I t  i s  p ro b a b ly  mor e e f f i c i e n t  
to  work to w ard  b u i ld in g  c a p a c i ty  o f  s t a t e  an d lo c a l  j u r i s d i c t i o n s  
t o  d e f in e  th e  t e c h n ic a l  a s p e c ts  o f p ro b le m s, i d e n t i f y  an d e v a lu a te  
a l t e r n a t i v e s .

2 . P u b li c  i n t e r e s t  g ro u p s , p r o f e s s i o n a l  a s s o c i a t i o n s  an d in fo rm a l 
c o m m unic ati ons  n e tw o rk s  ( th e  " g ra p e v in e " )  a re  e s s e n t i a l  i n g r e d ie n t s  in  
in n o v a t io n  p ro c e s s e s . How ev er , t h e i r  f u n c ti o n  and e f f e c t i v e n e s s  d i f f e r  
g r e a t l y  a c ro s s  f u n c t io n a l  a re a s  an d by  ty p e  o f  o r g a n iz a t io n  in v o lv e d .
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For example, profes sion al  orga niza tions  such as the  American 
Pu bl ic  Works As socia tion pla y very d if fe re n t ro les from those 
whose primary ob ject ive is  to  inf luen ce  Federa l po licy  and 
le g is la ti o n . Hig hly  in tegrated , well financed systems such 
as found in  highways d if fe rs  s ig n if ic a n tl y  from the  loo se, 
re la ti v e ly  weak systems found in  urban mass tr a n s it . Profe ssion al 
associa tions  can and do serve as fo ca l po in ts  fo r inform al sharing  
o f knowledge about new ideas and pro ducts .

Im plic ations: Federal programs to  disseminate innovations and 
te ch nica l inform at ion  need to  take  these di ffe renc es  in to  account. 
This is  esp eci a lly  important when in term ed iar ies are employed by 
Federal agencies because of  th e ir  po te ntia l c re d ib il it y  and 
access to  st at e and lo ca l o f f ic ia ls .  At the  same tim e,  Federal 
agencies would be unwise to  igno re the sign ifi ca nc e o f exis ting 
profes sion al  networks in  d is tr ib u ti n g  informat ion  about new 
tec hnolo gie s or  ideas. I f  Federal agencies want to  be e ff ec ti ve  
in  reaching c li e n ts , they must learn about the world those c li e n ts  
li v e  in , how i t  operates, what are inform at ion channels and sources.

3. a. In  a grea t many cases o f lo ca l government innova tion,  
the  di ffe re nc e between success and fa il u re  is  due to  events th at 
happen a ft e r the de cis ion is  made to  adopt (t ha t is , commit 
resources to ) the inn ovat ion . Where su bs ta nt ia l resources are 
invo lve d,  Federa l programs—espec ia lly  money—seem to  be present 
in  most cases of  innovation adoption at the  lo ca l le ve l.
However, the  presence o f Federal resources does no t appear to  
a ffec t the  ul tim at e success or fa il u re  o f the inn ovation (that is , 
it s  long  term inco rporat ion by the  lo ca l agency).

b. A key ingred ient  in  successful inn ovatio n appears to  
be what might be ca lle d "o rgan izat iona l ca pa ci ty ."  This  means 
means the  presence of a person (or  persons) w il li n g  and able to  
take  the ro le  o f "entrepreneu r,"  an in div id ual who has a high 
degree o f "p ro fess iona lism":  con tac t w ith  peers in  oth er ju r is ­
d ic tions, strong  ti e s  to  region al and na tio na l profes sio na l 
orga niza tio ns , and concern fo r service qu a li ty . I t  also  means 
understand ing the need fo r support from important groups both 
insid e and ou tside  the  inn ovating agency: involvement and support 
o f c lie n ts  in  problem d e fi n it io n  and the search fo r solu tio n; 
involvement and suppor t o f key elected o f f ic ia ls  in  decis ion s to  
adopt; involvement and support o f p ra cti tioners  in  implementation 
and co ordina tio n.

Im pl icat io ns : Th is suggests a need to  s h if t  emphasis in 
Federal support fo r inn ovation from v ir tu a ll y  exclu siv e focus on 
" fr o n t end"a cti v it ie s  to  the post-adoption pe rio d.
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C. DIRECTORATE FOR RESEARCH APPLICATIONS

This Dire ctorate is  pending reorga niz at ion.  A fter reorga niz at ion,  
i t  w i ll  be ca lle d "D ire ctorate fo r Applied Science and Research App li­
ca tions  (ASRA)." I t  represents less than 10 percent o f NSF a c ti v it ie s .
The ap prop ria tio n fo r FY 78 was $63 m il li o n . A budget "cr oss walk"  
showing how the old programs re la te  to  the  new orga niza tio na l st ru ct ur e, 
provided a ft e r the b ri e fin g , appears in  Appendix B.

NSF involvement in applied science dates from the la te  1960's.  I ts  
ch ar te r was revised in  1968 to  al low i t  to  support applied research.
The f i r s t  response to  the broadened mandate was a program ca lle d In te r­
d is c ip lin a ry  Research Regarding Problems o f Soc iety  (IRRPOS). In  la te  
1971, the  Research Applied to  Na tiona l Needs (RANN) program was created. 
Late in  1976, the Di recto r o f NSF establi shed  a Science App lic at ions  Task 
Force, chaired  by Dr. John Whinnery. The "Whinnery Coirinit tee" submitted 
it s  recommendations in the  summer o f 1977. The Whinnery Committee repo rt 
and genera l gu ideli ne s fo r the reorga niz at ion were presented to  the 
Na tiona l Science Board at  it s  August meeting.

The genera l ra tio na le  fo r the Applied Science and Research Ap pl icat ions  
Dire ctorate (ASRA) remains essentia lly  in ta c t.  Many na tio na l problems 
(both  publ ic  and pr ivat e secto rs)  have major science and technology  
components. In many cases, priva te  sec tor or a miss ion agency has respon­
s ib i l i t y  to  assure th at science and technology are ap prop ria te ly  used.
In  oth er cases, NSF has a unique a b il it y  to  co nt rib ute to  the understanding 
of major problems, p a rt ic u la rl y  targe ted  towards the longer range so lu tio n 
o f these problems. NSF can provide se lect ive support  th at w i l l  enable 
more rapid ap pl icat ion o f bas ic s c ie n ti fi c  unde rstanding. The NSF Act 
insure s NSF support to  these a c ti v it ie s  fo r the pu bl ic  good wi thou t 
weakening the Founda tion 's primary mission  in  basic  science.

The purposes o f the reorga niz at ion  are as fo llo ws:

o Improve process fo r se lect ion of research areas.

o Increase in te ra ctio n w ith  NSF bas ic research programs.

o Minimize pote ntia l c o n fl ic ts  with  Federal miss ion agencies.

o Provide response to  both user-or ien ted  and research -or ien ted  
recommendations.

In  sh or t, the reorga niz at ion  is  designed to  provide a more sharply  
focused s c ie n ti fi c  and eng ineerin g at tack  on emerging or exis ting 
na tio nal  problems and to  he lp bu ild  a be tte r bridge between bas ic 
research and the sol ut io n of such problems.
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GOAL: lb  focus sc ie n ti fi c and tec hn ica l resources on rese arch  and 
re la ted ac ti v it ie s having the hig hest po tent ia l for co ntrib uti on  
to the  understanding and resolut ion  of sign if ic an t problems.

OBJECTIVES:

To strengthen  the  lin ks  between applied  and problem-oriented 
rese arch  and the bas ic research  ac ti v it ie s of the found ation ;

To improve the ti e s  between research  app lic ati ons ac ti v it ie s and 
user  groups in st at e and loca l government, pr ivate ind ustry , and other 
Federal mission agenc ies;

To focus problem-or iented  resea rch app lic ati ons on a more lim ited 
se t of natio na l issues  in order to  increase the impact of the  Foundation's 
programs;

To provide a funding source for high qu al ity , appl ied research  
co ns ist en t with the 1968 amendments.

The ASRA org aniza tio na l st ru cture is  dep icted below:
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In  ad di tio n to  the Ass istant  Di rector  (Dr . Jack Sanderson),  the re w i ll  
be a Deputy As sis tant  D irect or,  Di rector  o f Operations,  and Programs and 
Resources O ff ic e r in  the  O ff ice of  the Ass istant  D irecto r.  There w i ll  
also be a Special As sistan t fo r Ove rsight and Evalu at ion . The func tions  
of the o ff ic e  inc lude po lic y development, genera l management, and 
program reviews and coordina tio n.

A key un it  in  the new org an iza tion is  the O ffi ce  o f Problem A na lys is (OPA) 
I t  is  resp ons ible  fo r st ra te g ic  and programmatic pla nn ing . In  perform ing 
it s  func tio ns , i t  w i l l  work wi th fede ra l and non-Federal  org an iza tions and 
in s ti tu ti o n s  and w i l l  prepare problem assessments. A ste er ing committee 
comprised of  the lin e  d iv is io n  d irecto rs  w i ll  oversee OPA's opera tion.

The four  line  d iv is io ns ca rry  out ASRA's programs.

D iv is ion of In tegrated  Basic Research (IBR)

IBR’ s purposes are :

o To provide a d ir ec t li n k  between ASRA and the  bas ic research 
di re ctor ate s in  NSF

o To ass is t the bas ic research direct ora te s in  insu rin g that  bas ic 
research re la ted to  s ig n if ic an t na tio na l problems is  id en ti fied  and 
ca rr ied ou t.

In  ca rry ing ou t these purposes, i t  w i ll

o Work with  bas ic research un its  throughout  the Foundation to  
id e n ti fy  areas o f bas ic research in one or more d is c ip lin es which 
migh t be focused on broad problem to p ics.

o St imula te and coo rdinate research support in  these focused 
areas of basic  research.

IBR it s e l f  w i l l  no t make gran ts. Spe ci fic  pr oje ct  se lect ion and research 
support w i l l  be the  re spons ib il it y  o f the basic  research d iv is io ns.
IBR w i l l  work with  user and research communities to  de fine problem areas.

Two cand idates fo r in i t ia l  problem areas are the Global Carbon Diox ide 
Cycle and Climate Control and Weather M od ifica tio n.
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D iv is io n o f App lied Research (CAR)

EAR w i ll  be responsive to  a broad range o f problems and proposals, 
some o f which w i ll  come ou t o f basic  research . I t  w i l l  support coherent  
research in  areas where s c ie n ti fi c  cap ab il it y  is  emerging.

DAR's purposes are :

o To support applied research which w i ll  pro vide an improved 
understanding o f a range o f socia l,  economic, and te ch nica l problems and 
po lic y  use rs;

o To improve the breadth and qu a li ty  o f pote ntia l long-range so lu tio n 
o f these use rs;

o To id e n ti fy  and st im ulate the growth o f new tec hnologies and 
processes based on discov er ies in  va rious  fi e ld s  o f science.

In  ca rry ing ou t these  func tio ns , i t  w i ll :

o Work c lo sely  w ith  research programs throughout  the  Foundation;

o Be rece pt ive  to  proposals fo r applied  research from the  broad 
s c ie n ti fi c  and eng ineerin g communities to  which the  Foundation re la te s;

o Work close ly  with  the s c ie n ti fi c  community and the po te ntia l users 
o f applied research in  stat e and lo ca l government, other mission  agencies, 
and private  indu st ry  to  insure th at th e ir  views and p r io r it ie s  are 
included  in  it s  planning  and review a c ti v it ie s .

D iv is io n o f Problem Focused Research App lic at ions  (PFRA)

The purpose o f PFRA is  to  support  the ap pl icat io n o f s c ie n ti fi c  and 
tech no logica l cap ab il it ie s  to  selected so cial  problems o f c r it ic a l 
na tio na l importance.

I t  w i l l  work close ly  w ith  other research un its in  the  Foundation, state 
and lo ca l government, mission agencies,  s c ie n t if ic ,  tech nica l, and 
profes sion al  groups and so ciet ie s,  and represen tatives  o f the pote ntia l 
user community, to  insure  th a t it s  a c ti v it ie s  are close ly  re lated to  and 
coo rdin ated w ith the  a c t iv it ie s ,  needs, and views o f these other groups.
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The in i t i a l  emphasis o f  DAR w i l l  be in  the fo llo w in g  fo ur are as : 

o Earthquake hazard m it ig a ti o n

o Chemical th re a ts  to  man and the environment 

o B io lo g ic a l a lt e rn a ti ve s  fo r in d u s tr ia l feedstocks  

o Community wa ter  management

D iv is io n o f Intergo ve rnmen tal Science and Public  Technology (ISPT)

ISPT remains unchanged in  the re org an iz ation. Th is d iv is io n  has a 
substa n tia l number o f s ta f f  w ith  s ta te  and lo c a l government expe rience.

ISPT's fu nction is  to  encourage the in te g ra ti o n  o f science and
technolo gy  in to  program and p o licy  plan ning  and ex ecut ion by sta te  and 
lo ca l governments,  and to  te s t and ev alua te  se lected  in ce ntiv es which the 
Federa l government may use to  st im ula te  R&D inves tmen t in  the p ri va te  
se ctor  where new tec hnolog y is  needed in  the na tiona l in te re s t.

In  carryi ng ou t i t s  fu nctions,  ISPT

o Uses gra n ts , con tracts , and co op er at ive agreements ;

o Ac ts to  s tim ula te  use o f problem-focuse d research  re s u lt s  by 
sta te  and lo ca l governments;

o Supplements i t s  permanent s ta f f  by pe rso nnel ass igned under the
In te rgovernm en tal Personnel Ac t from u n iv e rs it ie s , st ate  and lo ca l 
governments, and on d e ta il  from Federal  la bo ra to ri es .

A c t iv it ie s  suppor ted  by ISPT in clude:

o Urban Consort ium fo r Technology In it ia t iv e s  

o S ta te , Re gion al , and Natio nal In no va tio n Networks

o In no va tio ns  Tran sfer  P ro je cts  (adm inist ered  by the  Cou nc il o f
State Governments and the In te rn a tio n a l C it y  Management Ass oc ia tio n)

o Imple me nta tion o f Sta te  Science, En gine er ing,  and Technology
Program

o Inc rea sed Use o f Federal  La bo ra to rie s as a Resource

o In dustr y  -  U n iv e rs ity  Coopera tion through Regional  Inno va tio n 
and Research Cente rs
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A noteworthy cu rren t program is  the  State  Science,  Engineer ing and 
Technology (SSET) program. SSET was au tho rized in  FY 1977. I t  
appeared as a li n e  item with  the fo llo w ing ap pr op ria tio n:

-  $2.5 m il li o n :

-  $0.4 m il li o n :

-  $0.1 m il li o n :

Study gran ts  to  Sta tes (Execu tive  and 
Le gi slat ive Branches)

Regional or  Na tio na l Forums and Workshops 

Evaluation o f Inte rgo vernmental Programs

Both the  le g is la ti v e  and executiv e branches o f st at e government are 
e li g ib le . Awards o f up to  $25,000 are  av aila ble to  each branch in 
each st at e.  While the  program requ ire s a one- th ird match by the 
st ate , so fa r the ac tual  match has been substa ntia lly  gre ate r 
(about 40 per cent) . SSET pro vides study or planning  gran ts fo r 
e ither develop ing a new program or improving an ex is ting  program. 
There are three clos ing dates fo r submission o f pro posals: Ju ly  15, 
1977; October 30, 1977; and February 28, 1978.

Through the  October 30 "second round," 74 ou t o f the  100 e li g ib le  
un its had applied (43 Execu tive , 23 Legis la tive , and 8 jo in t  
pro posa ls) . The expecta tion is  th at there w i l l  be close to  
100% pa rt ic ip a tion  by the  conp let ion  of the th ir d  round.

ASRA Programs and P r io r it ie s

The table below shows budgetary inform at ion  fo r FY 78. The request 
submitted to  Congress to ta le d $78 m il lio n  fo r RANN. The Congressional 
ap prop ria tio n substa ntia lly  cu t the  request to  $63 m il li o n . The f i r s t  
two columns of the  table show the request by the old RANN D iv is io n.
The two ri g h t hand columns show the  a llo ca tion  by the new ASRA 
D iv is io n.  (These data are more recent  than those presented at  
the  b ri e fin g . See Appendix B fo r ad diti onal budget in fo rm at ion. )

-23-

2 8 -0 96  0  -  78  -  12



174

ASRA FY 19 78  PROGRAM DE SC RIPT ION

BUDGET LEVELS

(BASED ON A $6 3 M IL LIO N AP PR OPR IA TION)

FY 19 78 FY 19 78

CURRENT ALLOCAT;REQUEST APPROPRIA TIO N

RESOURCES $ 1 1 ,5 0 0 ,0 0 0 IBR $ 1 .9 0 0 ,0 0 0
ENVIRONMENT 3 4 ,5 0 0 ,0 0 0 PFRA 2 7 .3 0 0 ,0 0 0
PR OD UC TIVITY 2 3 ,0 0 0 .0 0 0 OAR 1 7 ,8 0 0 ,0 0 0
INTERGOVERNMENTAL 

SCIENC E AND RSD 
IN CE NT IVES

7 .0 0 0 ,0 0 0 1SPT 6 ,0 0 0 ,0 0 0

EXPLORATORY 
RESEARCH AND 
TECHNOLOGY 
ASSESSMENT

2 .0 0 0 ,0 0 0 OPA 1 .5 0 0 ,0 0 0

$ 7 8 ,0 0 0 ,0 0 0 $ 6 3 ,0 0 0 ,0 0 0 $ 5 4 ,5 0 0 ,0 0 0

*  Does n o t in c lu d e  $ 1 .7  M p r io r  y e a r  c a r r y o v e r s ,
S l - T  M fo r  SSET Pro gra m  o r $ 1 .5  M f o r  T ech n o lo g y  Assessm ent;  
r e f l e c t s  a 2S re d u c t io n  f o r  th e  D i r e c t o r 's  R e serv e

The dif feren ce between the approp riat ion  ($63 millio n) and the new 
ASRA to ta l ($54.5 mil lion ) is  in pa rt  the re su lt  of tra ns fe rri ng  the 
Technology Assessment program ($1.5 mi llio n) to  STIA.

There were three requir ements, or mandates, unposed by Congress in 
FY 1978:

o Not le ss  than 25 percen t of the RANN app ropriat ion  is  to 
be av ail ab le for "Applied Social Research" and for "Poli cy-re lated  
Sci en ti fi c Research."

o Not le ss  than 12.5 percen t of the amount authorize d is  to  be 
av ai lable for  small business  concerns.

o $500,000 increase in research  on nitrogen fix at ion.
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In FY 1978, th er e is  no la ti tu d e  with in  ASRA for st a rt in g  new 
proqrams . FY 1978 w il l see the or de rly phase -ou t of  se le ct ed  programs, 
the tr ansf er of  some programs to  othe r NSF D irec to ra te s,  and the red uc tio n 
of  scope in some othe r programs.

In  FY 79, ASRA's po lic y or pro cess  p r io r it ie s  w il l be

o Gr eater  involvement of  use r communities in se le ct io n  of  program 
ar ea s and p r io r it ie s

o Gr ea ter  in te ra cti on  between re se ar ch er s and us er s

Techniques for  acco mpl ishing the se  p r io r it ie s  w il l inc lud e workshops , 
sem inars, mee ting s with groups such as  ISETAP and mee tings between 
re se ar ch er s and use rs .

Programmatic p r io r it ie s  in FY 1979 under Problem Focused Research w il l 
be:

o Ear thquake Hazard Mitiga tio n 

o Chemical Th rea ts to  Man and the Environment 

o A lte rn at iv e Bio lo gi ca l Sources of  Mater ia ls 

o Managing Risk s to  Community Water 

In Applied Researc h, program p r io r it ie s  w il l inc lud e: 

o Pu bl ic  Po lic y and Reg ula tion

o Pu bl ic  Se rvi ce  De livery  and Urban Problems 

o In dust ri a l Organiz ation  and Markets 

o In di vi du al s and Group Proce sse s 

o Physi cs and Mathematics

o Biology and Ecology 

o Environment and Geophysics
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The Integrated  Basic Research as wel l as the Inte rgovern men tal Science 
and Pu bli c Itechnology Programs w i ll  also be p r io r it ie s ,  as w i ll  the 
Problem Analy sis  a c ti v it ie s  o f OPA.

"Major th ru st s"  fo r FY 79 were id en ti fied  as: 

o Uns ol ic ite d App lied Research 

o Integ rated Basic Research 

o Earthquake Hazards M itiga tio n

o SSET Evaluation

o Systematic Problem Ana lysis

The fo llo wing programs w i ll  be phased out  or termina ted : 

o Technology Assessment

o Weather Mod ifica tio n

o Excavation and Tunnel ing

o Nonconvent iona l Foods

o Min era l Processing Technology 

o Medical Ins trume nta tion  

o D is tr ib u tion  and Equity  

o P ro ductiv ity Measurement

The po in t was stressed th at the process o f working with  state and lo ca l 
governments currently  is  very ad hoc, and NSF hopes th at ISETAP can 
strengthen  the  form al involvement,  and increase the focus, o f state and 
lo ca l governments.

The ASRA processes fo r program id e n ti fi c a ti o n , es tabl ishing  program 
p r io r it ie s ,  and fo r deve loping agendas w ith in  program areas w i ll  stress 
involvement o f a l l  in terested  groups. The D irect ora te 's  Adv isory 
Committee currently  has some members who have had state or lo ca l government 
experience.
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Imp ortant  in  program id e n ti fi c a ti o n  w i l l  be ASRA*s encouragement o f broad 
pa rt ic ip a tion  and "par tnersh ips"  among researchers and use rs.  Conferences, 
"w hite papers," seminars, e tc .,  w i l l  be used to  examine cu rren t programs, 
determine req uired  mod ifica tio ns  and new d irec tions. Users w i l l  be 
involved  in  program and pro je ct des ign.

Estab lishing  p r io r it ie s  among programs is  d i f f ic u l t .  D if fe re n t 
approaches are ca lle d fo r in  d if fe re n t areas. There is  a broad spectrum 
o f part ie s in te rested  in  es ta bl ishing  p r io r it ie s :  the  Na tiona l Science 
Board, OMB, Congress, the research community and the  user cormunity .

Program id e n ti fi c a ti o n  and p r io r it y  sett in g w i l l  inv olve co ns ul ta tio n 
w ith  the research community on quest ions of li k e ly  cost and p ro bab il it y  
o f success. Th is inc ludes a l l pa rts  o f the research community: academic, 
p rivate  se ctor , the Federal government (in clud in g the Federal labo ra to rie s)  
and stat e and lo ca l governments.

The user community w i l l  be consulted on quest ions o f the estimated 
value and p ro ba b il it y  o f use. Included w i l l  be in dus tr ia l as so cia tions , 
state and lo ca l governments, profes sio na l soci etie s,  pu bl ic  in te re st 
groups and Federal mission agencies.

Others, such as NAS/NAE and ISETAP w i l l  als o be consulted . ASRA plan s to  
n o ti fy  ISETAP, the public  in te re st groups and othe rs o f major conferences 
and network meetings and hopes they  w i l l  reciproc ate.

Key elements in  the process fo r developing agendas w ith in  program areas 
are as fo llo w :

o New program areas:

-  workshops and conferences fo r research and user community 
represen tatives  to  determine focus fo r to ta l program and id en ti fy  important 
elements

-  O ff ice o f Problem Analy sis  w i l l  recommend program st ructure 
and content, inclu ding  costs,  le ve l o f e f fo r t ,  major mi les tones,  and 
po te n tia l per form ers and users

-27-
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o Con tinuing program areas:

-  Uns ol ic ite d proposals with  peer review by research and 
user communities

-  Regular workshops and conferences fo r research and user 
community rep res en tatives  to  review progress and recommend fu tu re  
d irections

-  Program announcements and s o li c it a ti o n s  as warranted

The fo llo wing  c r it e r ia  w i l l  be applied in  se lect ing in d iv id ual pr ojec ts  
fo r suppor t:

o S c ie n ti fi c  and Techno logical Qua lity

-  Competence of research team

-  Adequacy o f fa c il it ie s

-  S c ie n ti fi c  mer it

o User Communities (e .g .,  state and lo ca l government)

-  Involvement fo r research design and implementation 

o Relevance and u t i l i t y  o f research

o Organizational st ructure fo r research plan

o Composit ion o f pr oje ct  adv isory committee

ASRA is  currently  sett in g up a number o f review pane ls to  eva luate the 
re su lts  o f RANN programs. NSF wants state and lo ca l government involvement 
in  these program evalua tions . A number o f pr o je ct s in  the Intergovernm enta l 
Program have been eva luated. Two major evalua tions  (SSET and Urban 
Technology Systems) are being in it ia te d . A plan fo r comprehensive program 
ev alua tion is  being  developed.

A number o f produc t evalu ations have been completed:

o Ex ternal Product Eva lua tion  -  42 conple te

o Program Subelement Evaluation -  2 complete
(Earthquake and Pu bl ic Sector P ro duc tiv ity )

o Ex Post u t il iz a t io n  V e ri fi ca tio n  -  Survey: 100 complete

Case stu dies : 51 complete

o U ti li z a ti o n  Tracking -  1 in  process (w ith  100 pr ojec ts )

-28-
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in the  ch ar t below.

followed by RANN is  depicted

PLAN FOB ACHIEVING OBJECTIVES

TO O M l ANO 
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The following inform atio n on dis sem ina tion tec hn iqu es  was prov ided :

General

o Pro duc ts

-  Reports
-  Books
-  Movies and othe r au dio- vi su al s
-  Computer Programs
-  A rt ic le s
-  Conference Pr es en ta tio ns
-  Br ief ing Seminars
-  Technical Brief s and Summaries

o Sources

-  Rann Document Cente r and RANN s ta ff
-  RANN co nt ra ctor  -  Ca pit ol Systems
-  NTIS
-  Research Performers
-  Professio na l Jo ur na ls  and Pu bl icat io ns

St at e and Local Government

o Disseminat ion Techniques

-  Grantee Conferences -  IG, UTS, UC
-  Pr es en ta tio ns  a t PIG annual meet ings
-  Active D is tr ib ut io n of  Research Re sults
-  Meeting of  Technology Agents and Fed era l Lab Meetings
-  Use of  st a te /l o c a l per io dic al s (futur e)

Coord ina tion of  programs with in  NSF is  accomplished by program revi ews , 
in di vidu al  program manager in te ra ct io n and peer review of  pro posa ls.

Ex terna l program co ordina tio n is  accom plished through NSF sponsored 
int era gency panels (as we ll as  d ir ec t agency di sc us sion s) , ISETAP, 
mee tings with  pu bl ic  in te re st  groups (annual as we ll as peri od ic al) , 
mee ting s with  un iv er si ty  as so ci at io ns  (e .g .,  NASULGC) and in dust ri al  
as so ci at io ns (e .g .,  Small Bu sin ess),  and peer review of  prop osals .

-30-
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APPENDIX A

PRA STUDIES OF TECHNOLOGICAL INNOVATION AND TRANSFER 
IN STATE AND LOCAL GOVERNMENTS

Ex terna l Research

o T it le : An In ve st ig at io n of  the Adoption of Tec hnological Inn ovations  
by Law Enforcement Agencies

In v esti g a to r/ In st it u ti o n : David Tansik;  Un iversit y of Arizona 

Sta tu s:  Completed

o T it le : The Role of  Interm ediary Or ganiz ati ons in Technology Transfe r 

In v es ti g a to r/ In st it u ti o n : Ju le s J . Duga; B at te ll e Memorial In s ti tu te  

Sta tu s:  Active

o T it le : Di ffu sio n and Adoption of Computer App lic at ions  Software in 
Local Governments

In v esti g a to r/ In st it u ti o n : James R. Pe rry ; Un iversit y of C al ifor ni a,  Irv ine 

St at us : Active

o T it le : Comparison of  Innova tion in Pu bli c and Priva te  Se cto rs :
An Explo ratory  Study

In v esti g a to r/ In st it u ti o n : Marshall W. Meyer and Robert 0.  Willi ams,  I I I;
Univ ers ity  of  C al if orn ia , River sid e

St atus : Completed (Repor ts dated  1977)

o T it le : The Adoption  of  Innovatio n by Local Government

In v esti g a to r/ In st it u ti o n : Richard D. Bingham and Thomas P. McNaught; 
Marquette Un iversit y

Sta tu s:  Completed (Report da ted  1975)



T i t l e :  Towa rd a T heory  o f  In n o v a ti o n

I n v e s t i g a t o r / I n s t i t u t i o n :  Geo rg e W. Downs, J r .  an d Law re nc e B. Mohr;
U n iv e r s i ty  o f  M ic h ig an

S ta tu s :  C om pl et ed  (R e p o rt  d a te d  F e b rru a ry  19 77 )

T i t l e :  The  In n o v a ti o n  P ro c e ss  in  P u b li c  O rg a n iz a t io n s :
Some E le m en ts  o f  a P r e li m in a r y  Model

I n v e s t i g a t o r / I n s t i t u t i o n :  Jo hn D. E v e la n d , E v e r e t t  M. R og er s and
C on st an ce  K le p p e r ; U n iv e r s i ty  o f  M ic hig an

S ta tu s :  C om pl et ed  (R e p o rt s  d a te d  Ma rch  19 77 )

T i t l e :  D if f u s io n  o f  T ec hnolo gy  in  S ta te  M is s io n -O r ie n te d  A gencie s

I n v e s t i g a t o r / I n s t i t u t i o n :  Ir w in  F e l l e r ,  D on al d C.  Men ze l and
A lf r e d  J .  E n g e l;  P e n n s y lv a n ia  S ta te  U n iv e r s i ty

S ta tu s :  C om pl et ed  (R e p o rt s  d a te d  O cto ber an d Decem ber 19 74 )

T i t l e :  D if f u s io n  o f  In n o v a ti o n s  in  M u n ic ip a l Gov er nm en ts

I n v e s t i g a t o r / I n s t i t u t i o n :  Ir w in  F e l l e r ,  D on al d C. Menze l and
Le e Ann K oz ak ; P e n n s y lv a n ia  S ta te  U n iv e r s i ty

S ta tu s :  C om pl et ed  (R e p o rt s  d a te d  Ju ne  19 76 )

T i t l e :  A Rev iew o f  Cas e S tu d ie s  o f  T e c h n o lo g ic a l In n o v a ti o n s  in  
S ta te  an d L ocal S e rv ic e s

I n v e s t i g a t o r / I n s t i t u t i o n :  R o b ert  K. Y in , e t  a l ;  Rand C o rp o ra ti o n  

S ta tu s :  C om pl et ed  (R e p o rt  d a te d  F e b ru a ry  19 76 )

T i t l e :  A dopti on  and U t i l i z a t i o n  o f  Urb an  T echnolo gy :
A D ecis io n -M ak in g  S tu dy , A n a ly s is  and C o n c lu sio n s

I n v e s t i g a t o r / I n s t i t u t i o n :  W. Hen ry  L a m b ri g h t;  S y ra c u se  U n iv e r s i ty  
R esearc h  C o rp o ra ti o n

S ta tu s :  A c ti v e  ( I n te r im  R ep ort  d a te d  J a n u a ry  19 77 )
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o T it le : Pr of es sion al  Asso ciati on s as  In te rm ed ia ries  in Tr an sfer rin g 
Technology to  Ci ty  Government

In ves ti g a to r/ In st it u ti o n : Richard D. Bingham; Unive rs ity  of Wisconsin 

Sta tu s:  Act ive
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In te rn a l A nal yse s and  P ap ers

F ed e ra l T ec hnolo gy T ra n s fe r:  An A nal ysi s of  C u rre n t P ro g ra m  
C h a ra c te r is ti c s  an d  P ra c t ic e s . (N at io na l Sci en ce  F oundati on , NSF 76 -4 00 , 
D ec em be r 1975)

J .  Dav id  R o e ssn e r,  " In cen ti v es to In novat e in  Publi c an d  P ri v a te  O rg an iz a ti o n s ,"  
A dm in is tr at io n  an d  S o c ie ty , vo l 9,  no  3 (N ov em be r 1977)

J .  Dav id  R o e ssn e r,  "P oli cy  Issu e s  an d Poli cy  R ese arc h  in  P ubli c  T ech n o lo g y ,"  
Po li cy  S tu d ie s Jo u rn a l 5, 205-211 (W in te r,  19 76 ). R ep ri n te d  in  J .  H a b e re r , e d . ,  
Sci en ce  an d T ech nolo gy Po licy : D ev el op m en ts  an d P e rsp e c ti v e s  (D .C . H ea th , 
L ex in gto n B ooks,  1977)  an d in  S . N ag el , e d . , Po licy  S tu d ie s Re view  Ann ua l 
(S ag e P u b li c a ti o n s , 1977)

J .  D av id  R o e ssn e r,  "F ed era l Po licy  and  th e A ppli ca tion  of  T ec hnolo gy to  S ta te  
an d Lo ca l G over nm en t P ro b le m s, " Poli cy  A naly si s (f o rt hco m in g)

J .  Dav id  R o e ssn e r,  " B a rr ie r s  to th e Ado pt io n of  N ew T ec hnolo g ie s in  Pub li c 
S erv ic e  A g en c ie s ,"  in  R ef oc usi ng  G ov er nm en t C om m un ic at io ns  P o li cy , An 
O cc as io nal  P a p e r /T h e  A sp en  In st it u te  fo r H um an is tic S tu d ie s S e ri e s  on  
C om m unic at io ns,  1976

J . D av id  R o e ssn e r,  "P ol ic y O pt io ns  fo r P ubli c T ech n o lo g y ,"  in  S e rv in g  
Soc ia l O b je c ti ves v ia  T ec hnolo gic al  In novat io n: P oss ib le  N ear- T erm  F ed era l 
P oli cy  O p ti o n s , Offi ce  of  N at io na l RfcD A ss essm en t,  Nat io na l Sci en ce  F oundati on , 
Ma y 1973

J .  D av id  R o e ssn e r,  "T he  S tr u c tu re  of  F ed era l T ec hn ol ogy T ra n s fe r  A ct iv it ie s:  
Im p li ca ti ons of  C u rre n t R e se a rc h ,"  p re se n te d  at  th e f ir s t annual m ee ting  of  
th e T ec hnolo gy  T ra n s fe r  S oci et y , Lo s A ngele s,  C a li fo rn ia , Ju n e  25,  1976
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APPENDIX B

ASRA SUPPLEMENTARY BUDGET INFORMATION

T h is  ap pe ndix  c o n ta in s  su pp le m en ta ry  budgeta ry  in fo rm ati o n  su p p li ed  by 
ASRA su bse quen t to  th e  b r ie f in g .

F iv e t a b le s  a re  p re se n te d  wh ich  show th e  f i s c a l  r e la t io n s h ip s  o f  th e  
o ld  RANN pr og ram s to  th e  new ASRA pr og ra m s.  ( In  bu dg et  ja rg o n , th e se  
t a b l e s  a re  c a l le d  "c ro ssw a lk s ." )

The T ab le s a re  a s  fo ll o w :

B -l  FY 1978 A p p ro p ri a ti o n

B-2  FY 1978 C u rr en t P la n : New O b li g a ti o n a l A u th o ri ty  (NOA) 
and P r io r  Year Funds

B-3  FY 1978 C u rr en t P la n : NOA Only

B-4 FY 1978 D e fe r ra ls

B-5  FY 1978 E st im at ed  O b li g a ti o n s  R e la te d  to  th e  "S ch eu er  Amendm ent."  
(T h is  i s  a C ongre ss io nal  man da te  th a t  no t l e s s  th an  25 p e rc e n t 
o f  th e  RANN a p p ro p r ia ti o n  i s  to  be  a v a i la b le  fo r
"A pp lied  S o c ia l Res ea rc h"  and fo r  " P o l ic y - re la te d

S c i e n t i f i c  R ese ar ch ")
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APPENDIX C

Se lected  FY *77 RANN Research Awards

of In te re s t to

Sta te  and Local  Governments
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State  and Local Government Financ ial Management

o Assessing Municipal Financ ial Conditions and Improving Financ ial 
Management Practic es

In te rn at io na l City  Management Association (ICMA)

o Id en ti fi catio n  and Analysis  of Current State  Government Accounting 
and Financ ial Report ing - Practic es 

Council of State Governments

o Urban Government Inform ation Needs in Intergovernmental Fiscal Relations 
Public  Technology, Inc.

o Inv entory of  Current Research on State  and Local Finance and Financ ial 
Management

Municipal Finance Of fic ers Associa tion

o Cost Savings to State  and Local Governments 1n the Se lling  of New Bonds 
Un iver si ty  of  Oregon
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Po lice and Public Safety Management

o Seismic Safety  Design fo r Po lice and Fi re  Sta tions 
American In s ti tu te  o f Archi tects

o Study o f the Consequences and Pol icy Im pl icat ions  o f Increased Un ion iza tion 
o f Court Personnel 

The Futures Group

o Evaluating the Organizat ion o f Service  Del ivery:  Pol ice 
Univer si ty  o f Indiana

o Symposium on P o lic e /F ire figh te r Compulsory A rb it ra tion  
New York Sta te Po lice Employment Re lations Board

o Evaluating the Organization o f Service  Del ivery:  Fire 
Research Tr iang le In s ti tu te

o Design o f Schedules fo r Fir e Serv ices Manpower 
Research Tr ian gle  In s ti tu te

o Fi re  Alarm Assignment System
Nat ional Fi re  Protec tio n Assoc iation

o Measurement o f the Ef fecti veness  of Mun icipa l Fi re  Prote ction  Services 
The Urban In s ti tu te

o Assessment o f the Ef fecti veness  o f Fir e Ins pection Practic es 
The Urban In s ti tu te
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Urban Mater and Wastewater Management

o U ti li za ti o n  of  Urban Water Runoff Techniques 
American Soc iety  of  C iv il  Engineers

o Water Po llu tio n and the Urban Economy
Argonne Nat ional La bo ratory/University  of  Chicago

o Water Qua lity and Health Sign ific ance  of  Ba cter ia l Ind icators of Po llu tio n 
Drexel Un iversity

o Control of  Heavy Metal Content of Municipal Wastewater Sludges 
Gurnham and Assoc iates, Inc.

o High Energy Electron Ir ra dia tion  of  Municipal Wastewater Liqu id Residuals 
M .I .T .

o Ferra te Ion Dis infect ion of Municipal Wastewater 
Northwestern Un iversity

o Designing an Urban Runoff Control Master Plan 
American Socie ty of C iv il  Engineers



Earthquake M iti gat io n

o Community Response to Earthquake Threat 1n Southern Cal iforn ia  
Unive rs ity  of C ali fo rn ia , Los Angeles

o Seismic Sa fety Preparedness by Local Governments in Cali fo rn ia  
Unive rs ity  of C ali fo rn ia , Santa Barbara

o In fl a tio nary  Changes in Construction Costs Created by Earthquake 
Damage: Impl ications  fo r Government Po lic y 

Colorado State  Unive rs ity

o Tall  Bui ldings and Urban Hab ita t: Impact on the Urban Environment 
and Planning fo r Natural Disasters 

Lehigh Un iver si ty

So cie tal  Response to Natural Disasters

o Disaster Knowledge and Bel ie fs  and Emergency Planninq 
Unive rs ity  of Delaware

0  R e ! e a r c h  Program on Natural Disaste r Recovery Processes 
Unive rs ity  o f Massachusetts

o Community Response to Natural Hazard Warnings 
Unive rs ity  of Minnesota



APPENDIX D

ATTENDANCE AT NSF-1SETAP  
Dec em be r 2 0 , 19 77

BRIEFING

A v e r c h , H ar vey  
B e a l s ,  A la n  
B ean , A ld en  
B u rg h er , R ob ert  
Bor th m an , J e r r y  
B la n k e n s h ip , Vaugh n 
Bro ck m an , P a u l 
C h i n i t z ,  D avid  
C on i i n ,  B ru ce  
C o w ie , S ta n  
F i t t s ,  H a r t le y  
F l a j s e r ,  S te v e  
F l e i s c h e r ,  R obert  
F lo y d , P i c o t  
G a s s e r , J im  
G ol dm an , Bob  
G u n th er , Jo hn  
H a m il to n , T ara  
H a v l ic k , Bob 
H er sm an , Fra nk  
H off m an , A ll a n  
H orn, C h a r le s  
H oy , N e ls o n  
K ean e , Mark 
K e l ly ,  Edward  
Lan ha m, C l i f f o r d  
L in e n b e r g e r , Ji m  
L in h a r e s , A1 
M ac k,  Joan na  
McN am ara, P e t t y  
M i l l e r ,  T ru d i 
M o r in , A le x  
P r e s t o n ,  Lyn n 
R a b in , Bob  
R a n c er , Mi ke  
R e i s s ,  B ru ce  
R eu s8 , Jo hn  
R ic h tm a n n , Dav e 
R o e s s n e r , Da ve  
S a n d e r so n , Jack  
S c h a c h t , Wendy 
S h a p ek , Raymond 
S lo s k y , Len 
S t r a n g e , R u s s e l l  
T e d e s c o , Ted  
T h a r , Bud 
T h i e l ,  C h a r le s  
V o s s , Gor do n  
W a tt , Graham W. 
W e l le r , B art  
W et m or e,  B i l l  
W y ck o ff , Ja m es

NSF
N a t io n a l  L ea gu e o f  C i t i e s
NSF
APWA
Nav y/Com m er ce  D e p t .
NSF
NASA Hq.
U n iv . o f  P e n n s y lv a n ia  
ASME
T ask  F o rce  
HUD
S e n a te  Comm erce C om m is si on  
G r e y lo c k  C en te r  
T as k  F o rce
U .S . C o n fe ren ce  o f  M ay or s 
T as k F orce
U .S . C o n fe ren ce  o f  Mayors 
N a t io n a l L ea gu e o f  C i t i e s  
P u b li c  T e c h n o lo g y , I n c .  
H ill s b o r o u g h  C o u n ty , F lo r id a  
S e n a te  Com merce C om m it te e 
T ask  F orce
P u b l ic  T e c h n o lo g y , I n c .
I n t ' l  C it y  Man agem en t A s s o c i a t io n  
NSF
A rm y/ Fed . L ab . C onso rt iu m
NSF
DoT
N a t. C on f,  o f  S t a t e  L e g i s l a t u r e s  
N ava l U nd er w ate r S yst em s C en te r  
NSF
NSF
NSF
NSF
ICMA
NSF
NCSL
NSF
NSF
NSF
C o n g r e s s io n a l R esea rch  S e r v ic e
ASPA/NS F
ISETAP S t a f f
NSF
Tas k F orce
N a t io n a l G overn ors *  A s s o c ia t io n  
NSF
T as k  F orce
N a t ’ l  T r a in in g  an d D e v e l . S e r v ic e  
N a t. C o n f,  o f  S t a t e  L e g i s l a t u r e s  
NSF
DOC/NBS
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THE STATE SCIENCE, ENGINEERING AND TECHNOLOGY PROGRAM

A S h o rt  Summary o f  Work  A c t i v i t i e s  
Pro posed by  A p p li c a n ts

FIRST ROUND

New Ham ps hire

G overn or Thomson w i l l  channe l SSFT fu n d s  th ro u g h  th e  G o v e rn o r 's  C o u n c il  

on  E n e rg y , where  a p o l ic y  a d v is o ry  mec ha nism  ha s been  d e s ig ned  to  a s s im i la te  

a h ig h  deg re e o f  s c i e n t i f i c  and te c h n o lo g ic a l in fo r m a t io n .  The in t e n t  is  to  

us e th e  C o u n c il  e x p e r ie n c e  as a b a s is  f o r  p la n n in g  a more  com pre hens iv e  sy st em  

th a t  w i l l  in c lu d e  as  a c to r s  th e  G o v e rn o r 's  S c ie n ce  A d v is o r ,  th e  O f f ic e  o f  

C om pre hensi ve  P la n n in g  and l i n e  d e p a rt m e n t p e rs o n n e l.  One w o rk  ta s k  w i l l  be 

an in v e n to ry  o f  c r i t i c a l  s ta te  is s u e s  t h a t  r e q u ire  S /T  in p u t .

A p p li c a n t  Pro gr am  Man ag er

Norman V a nde rN oo t,  D ir e c to r  Jo hn  H. Sununu
G o v e rn o r 's  C o u n c il  on Ener gy G o v e rn o r 's  A d v is o r
3 C a p it o l S t r e e t  S c ie n ce  & Tech no lo gy
C o nco rd , NH 03301 3 C a p it o l S t r e e t
603 /2 71 -2 7 11  C oncord , NH 03301

603 /2 71 -2 711

Iowa

In  A p r i l 1977, G ove rn o r Ray a p p o in te d  a S c ie n ce  A d v is o ry  C o u n c il .  I t s  

tw e lv e  members a re  dr aw n fr o m  th e  "h a rd "  s c ie n c e s ,  and a l l  b u t  th re e  a re  u n i ­

v e r s i t y  p r o fe s s o r s .  The p u rp ose  o f  th e  C o u n c il ,  in  th e  w ord s o f  th e  e x e c u ti v e  

o rd e r  under w h ic h  i t  f u n c t io n s ,  is  to  "r e sp o n d  to  s ta te  gove rn m ent and make 

a v a i la b le  v i t a l  s c i e n t i f i c  and te c h n o lo g ic a l in fo r m a t io n . "  Th e g ro up  is  

d iv id e d  in t o  th re e  p a n e ls  u n d e r th e  g e n e ra l h ea d in gs  o f  e n e rg y , e n v ir o n m e n t,  

an d re s o u rc e s . SSET fu n d s  w i l l  be us ed  to  exa m in e a l t e r n a t iv e  o p e ra t in g  modes 

f o r  th e  C o u n c il  as  w e ll  as  to  s u rv e y  re s e a rc h  ne ed s as  p e rc e iv e d  by  s ta te  ag ency  

p e rs o n n e l and by  th e  G o ve rn o r.
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Robert F. Tyson, D irecto r 
O ff ic e  fo r Pla nning & Programming 
523 East 12th S tre et
Des Moines, IA 50319 
515/281-5888

Robert W. Hanson
Lia ison O ff ic e r
Go ve rno r's  Science Ad vis ory

Cou nci l
U n iv e rs it y  o f Nor th Iowa 
Cedar F a ll s , IA 50613 
319/273-2021

Mich igan

Governor M il li k e n  is  one o f several  Governors who has no t he si ta te d to  

ca ll  upon the s c ie n t if ic  community when co nf ronted  w ith  po licy  qu es tions  

th a t demand a hig h degree o f te ch ni ca l expert is e . He has re lie d  upon his 

science advis or,  Dr , W ill ia m  Taylor , to  orga nize  a task  fo rc e to  revie w the 

te ch nica l and enviro nm ental  im p lic a tions o f p ro je c t SEAFARER, to organiz e and 

in te rp re t s c ie n t if ic  advice on the  c r is is  caused by acc id entia ! sp il la g e  of  

f i r e  re ta rd ant che micals in to  c a tt le  feed  th a t was shipped to  seve ral  be ef­

ra is in g  areas o f Mich iga n, and to  conduct a task  fo rc e in qu ir y  in to  the  im­

p li ca ti o n s  o f proposed nu clea r waste dis po sa l s it e s  in  the Sta te . Groundwork 

has been la id  fo r  a Science and Technology Commiss ion, and SSET funds w il l be 

used fo r an eva lu at ion o f the ways th a t Council e ffective ness may be assured . 

Michiga n's past exp erience has produced a number o f va luab le lesson s th a t 

could  be im po rta nt  to  ot he r Sta tes.

Gordon Alexander 
Adm in is tr a tive  O ff ic e r 
O ff ic e  of the Governor 
State Ca pitol  
Lansing, MI 48901 
517/373-7956

Dr. W ill iam  Ta ylor  
Governo r's  O ff ic e  
State  Cap ito l
Lans ing , MI 48901 
517/355-5107

Kansas

The Kansas D iv is io n o f Pla nning and Research prov ide s public  po licy  an aly­

s is  to  the  Governor on a broad range o f su b je cts . As part  o f i t s  e f fo r t  to  

secure ra pid access to  data th a t bears upon ma jor  pub lic  issu es , the D iv is io n 

has cre ate d the  Kansas Polic y Database System, a computer-based ra p id -r e tr ie v a l 

system th a t permits  users both to  re ca ll  raw in fo rm at ion and to  ap ply a number
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of  in te rp re tive  s ta ti s ti c a l procedures. Data is  fi le d  under nineteen fun c­

tio na l ca tego rie s,  as agricu ltu re , socia l se rvices, w il d li fe ,  and tran sp or ta tio n.  

Governor Bennett has proposed to use SSET monies to fu rther develop the system, 

which is  now ope rational but incomplete .

Dr. H. Edward F le ntje , Di rector  
Div is ion of State Planning & Research 
109 West 9th St re et , Su ite  501 
Topeka, KS 66612
(913) 296-3496

A. Vic to r Ferreros 
Assis tant  D ire ctor  fo r Data

Analysis
Planning & Research Divis ion 
109 West 9th St re et , Su ite 501 
Topeka, KS 66612
(913) 296-3496

New Mexico

From the applic atio n:  "During the recent  past, the State of  New Mexico 

has experienced uneven re su lts  in it s  a b il it y  to successfu lly  id e n ti fy  and 

apply science and technology to the formula tion o f po lic y which w il l s ig n i­

fi c a n tl y  a ff ec t the fu tu re  of  th is  State and it s  inha bi tants.  The successes 

have encouraged the Governor to want to  examine the development of a mechanism 

which w il l more re gula rly support the myriad of  pol icy-m aking a c ti v it ie s  which 

could be ne fit  from such s c ie n ti fi c  and technological inpu ts. The State Planning 

Office  has been selected by him as the agency most appro priate  to oversee the 

proposed a c ti v it y  and promote the des ired re su lts.

The State Planning O ffi ce  w il l review the State's successes of  the past,  

other experiences in s if te r  Sta tes , cu rre nt  processes fo r po lic y making, and 

methods fo r id enti fy in g and organizing  s c ie n ti fi c  and technical  resources. A 

synthesis w il l be prepared, and a mechanism li k e ly  to succeed w il l be recom­

mended fo r imp lementation."
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Le ila  Andrews 
State Planning O ff ic e  
Greer Bldg 
505 Don Gasper 
Santa Fe, NM 85703 
(505) 827-2073

Nelson Hanover 
Economics & Technology,  Inc 
101 Trenton  S treet 
Boston, MA 02108 
(617) 423-3780

Colorado

More than most ot her S ta te s,  Colo rado has tr ie d  to  li n k  s ta te  government 

to  resea rch  sources in  or de r to  insu re  th a t both po licy  and op er at ions  are  

based upon the la te s t tech no logy . While pro gre ss has been uneven, the  Go verno r's 

Science and Technology Adv isory Cou nc il,  a fo r ty -p lu s  member group o f ph ys ica l 

and so cial  s c ie n ti s ts  th a t opera te through task  fo rc es , has been active  du rin g 

the past s ix  months in  a number o f po licy  areas. The SSET stu dy  w il l be based 

upon in te rv iews w ith  se lected  departm ent heads and the ob se rvat ion o f several  

im po rta nt  stat e commissions and po licy-mak ing bo dies . An in -d ep th  probe to  

dis co ve r the need fo r  s c ie n t if ic  and te chnic al in fo rm atio n w il l also  y e il d  an 

assessment of the  e x is ti n g  procedures th a t have been devised to  f u l f i l l  the 

need. Th is w i l l  be fo llo wed  by an an aly si s o f the p o te n tia l fo r  proced ura l 

and s tr u c tu ra l improvement, in clu d in g a lt e rn a ti ve s  to  the  Cou nci l c u rr e n tl y  in 

plac e.  Governor Lamm has des ignated the In s t it u te  fo r  Advanced Urban Studies  

a t the  U n iv e rs it y  o f Colo rado to  conduct the st ud y,  altho ugh the  p ro je c t w i l l  be 

c lo se ly  supervised by key aid es  in  hi s o ff ic e .

James Monaghan 
A ssis ta n t to  the  Governor

fo r Na tural Resources 
Go ve rnor 's O ff ic e  
Sta te  Cap ito l Bldg. 
Denver,  CO 80203 
(303) 892-2471

Dr. Floyd Mann 
1945 Kohle r Dr ive  
Bo uld er , CO 90303 
(303) 492-7748
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Calif orn ia

Calif orn ia  state government suppor ts an impressive array of  research 

a c ti v it y  at  the line-agency le ve l.  The O ff ice of  Planning and Research, a com­

ponent o f the Governor's O ff ice, has a st atu to ry  mandate to coo rdin ate  a ll  re ­

search di rected  to growth and development and to the preserva tion of  environ­

mental qua lit y . This o ff ic e  w il l deploy SSET funds w ith in  a la rg er,  on-going 

program to inv en tory ex is tin g resources, exp lore  a lte rn ative  methods o f co­

ord in atio n, and strengthen the process by which research output is  made access­

ib le  to polic y makers. The primary ob ject ive is  "a central f a c il it y  to  provide 

the Governor wi th  a centra l po int of  access to  s c ie n ti fi c  and technological in ­

form atio n av ai lable to state government." While p r io r it y  attent io n is  being 

given to in te rnal  problems, such as the fa c t that  agencies are seldom aware of  

research being conducted in oth er departments, refe rence was also  made to the 

need fo r better  access to extern al in s ti tu ti o n s , inc luding  the un iv ers ity 

system.

B il l Press, Dire ctor  
O ffi ce  o f Planning and Research 
1400 Tenth Street,  Room 156 
Sacramento, CA 95814 
(916) 322-2318

B il l Kahrl , Dire ctor  of Re-
search

Offi ce  of  Planning and Re­
search

1400 Tenth St re et , Room 256 
Sacramento, CA 95814 
(916) 322-3784

Alabama

Alabama boasts a Public Research and Development Program jo in t ly  supported 

by fi ve  pu bl ic research un iv e rs it ie s . In ad di tio n to expe rtise  represented 

in the R&D program, the Governor has had access to s c ie n ti fi c  and technical ad­

vis ory serv ices through the Alabama Development O ff ice. I t  appears that  both 

of  these arrangements could be used more re gula rly and e ff e c ti ve ly  as components

28-096  0  - 78 -  14
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o f the po licy-de ve lopm en t pro ces s. Hence, as an ad ju nct  to  the ex ec ut ive re ­

org an izatio n proposed e a r li e r  th is  year  by Governor Wallace, an e f fo r t  w il l 

be made w ith  SSET fun ds to  ex plore improvements th a t would make s c ie n t if ic  re ­

sources ava ila b le  to  the  S ta te 's  top  p o lic y  makers on a more sy stem at ic , re ­

li a b le , and responsiv e ba sis.  The p ro je c t w il l be sup erv ised by the Executive  

O ff ic e  o f the  Governor.

Grady Perdue
Executive  A ssis ta nt to  the

John Ca in,  D irec to r
Pub lic  R&D Program 
Auburn U n iv e rs it y  
Auburn, AL 36830 
(205) 826-4731

Governor
O ff ic e  o f the  Governor 
Sta te  Cap ito l
Montgomery, AL 36104 
(205) 832-6866

South Ca ro lina

Governor Edwards has asked to  use SSET monies to  stu dy  the  p o te n tia l fo r  

a research and development complex oriente d toward  s ta te  po licy  problems.

South Carol ina has tr ie d  several  science and tec hn olo gy  ad viso ry  mechanisms in 

the  past and w ithou t no tew orthy success.  In  p a rt , the curr ent stu dy  w i l l  ex plore 

the  reasons fo r  pa st fa il u re s  in  an e f fo r t  to  av oid s im il a r mista kes in  any 

fu tu re  program th a t mig ht be implemented. The Community Development O ff ic e  w it h ­

in  the  Department of A dm in is tration w i l l  su pe rv ise the  ana ly s is , w ith  survey  

work and f ie ld  in ves tig a tion  to  be conducted by a p ri va te  consult in g fi rm . The 

ex pe ctat ion is  th a t res earch  ce nters est abl ishe d in  ot her  State s may pr ov ide some 

guidance th a t w il l pe rm it a ma jor  un de rta king  in  South Carol ina along li n e s  th a t 

the  Research Triangle  has developed in  No rth  C aro lin a.

Joe W icke l, D irec to r
O ff ic e  o f Community Development
309 Edgar A. Brown Bldg
Columbia, SC 29201
(605) 224-3661
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Hawaii

Hawaii has an ac ti ve  and w id ely  recogn ize d Cen ter fo r  Science P o licy  and 

Techno logy  Assessment through  which nearly  fi v e  m il li o n  d o lla rs  have been chan­

neled by the sta te  le g is la tu re  sinc e 1975. The Cen te r's  permanent s ta f f  is  

sm all;  i t  ac ts  as a research  br ok er  and c a ta ly s t,  drawin g upon the  res ource s 

o f s ta te  ag en cies , the U n iv e rs it y  o f Haw ai i, and p ri va te  in du s tr y  to  secure s c i­

e n t i f ic  and te chnic a l res ource s th a t are d ir e c t ly  re le vant to  such curr en t p o licy  

problems as geo thermal  developm ent , aq uacu ltu re , and marine m in era ls . Remarkably , 

the Cen ter is  ju s t  one o f seve ral in s ti tu ti o n a li z e d  mechanisms whereby sc ien ce 

and tec hn olo gy  is  in tro du ce d to  Haw ai i's  po lic y-mak ing processes.SSET funds w i l l  

be used to  re-exa mine the re la ti o n sh ip  among these in s t it u t io n s ,  ex plor e the 

p o te n tia l fo r  li n k  up w ith  ot her State s and w ith  the  fe dera l governm ent,  in ­

vestiga te  the need fo r  b e tt e r comm unica tion w ith  the le g is la tu re , and analyze the  

need fo r  gre ate r di ss em inat ion o f s c ie n t if ic  in fo rm ation to  the  p u b lic .

Hideto Kono, D ir ec to r Dr . Eugene M. Grabbe, Pro -
Department  o f Pla nning  & Economic ie c t Mar.

Development Center fo r  Science P olic y
State  o f Hawaii Department o f Pla nn ing  &
PO Box 2359 Economic Development
Ho no lulu,  HI 96804 PO Box 2359
(808) 513-3033 Ho no lulu,  HI 96804

(808) 548-4195

Arizon a

Arizona SSET funds w i l l  be used by the O ff ic e  o f Economic Pla nning  and De­

velopment,  a u n it  o f the Go ve rnor 's O ff ic e , to  form  a new se t o f procedures fo r 

ga ther ing s c ie n t if ic  as sistan ce  from  both in te rn a l sources and from  the academic 

and p ri va te  secto rs . Several prev ious  e f fo r ts ,  in c lu d in g  le g is la ti o n  cr ea ting  

a S c ie n ti fi c  and Te chno logica l Planning  and Ad viso ry  C ou nci l, have proven un­

su cc ess fu l. During the la s t two ye ars , however, the  ene rgy c r is is  has pro­

voked a new in te re s t in  te chnolo g ic al supp or t fo r  p o lic y  making . The governor
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c it e d  land use, grow th,  he alth, hous ing , energ y, and enviro nm ental  pla nn ing  

among the  "i nc re as in g ly  complex issu es " th a t re qu ire  improved communica tion be­

tween government and the sc ien ce , en gine erin g,  and techno log y community.

Bren t W. Brown, Executive D irecto r 
O ff ic e  o f Economic Planning  & De­

velopment
1700 West Washington S treet 
Room 505
Phoen ix, AZ 85007 
(602) 271-5371

Dave Hamernick
Go verno r's  O ff ic e  o f Economic 

Planning  and Development
1700 West Washington S tree t 
Fourth Floo r 
Phoen ix, AZ 85007 
(602) 271-5004

Idaho

Idaho proposes to  develop a new science and techno log y mechanism ra th e r than 

to  improve an ex is ti n g  system. The Idaho ap p lica tion  c it e s  the  f a i r ly  widespread 

convic tion th a t sc ien ce , en gine erin g,  and tec hn olo gy  a c t iv it ie s  in  both the p ri va te  

and pub lic  sectors are too remote from the p o licy  arena. While s ta te  po licy  makers 

must w re stle  on a da y- to -d ay  basis  w ith  problems whose re so lu tion  demands s ta te - 

o f- th e -a r t techno log y, those w ith  s c ie n t if ic  knowledge are of te n in acce ss ib le .

The SSET stu dy  w il l examine the ext ent and na ture  o f th is  phenomenon in  Idaho 

sta te  government, and presen t a se t o f recommendations to  the  Governor. The 

an aly sis  w il l be done by the  Bureau o f Sta te  Pla nning and Community A ff a ir s  w ith  

as sistan ce  from the U n iv e rs ity  o f Idaho.

S h ir l C. Boyce, J r . ,  Ch ief  
Bureau of State Pla nning 
D iv is io n o f Budget,  P o lic y Pla nning  

& Co ordin at ion  
State  House
Bo ise , ID 83720 
(208) 384-3900

Paul Cunningham 
Bureau o f State Plannin g 
D iv is io n  o f Budget , Pol ic y Planning 

& Co ordina tio n 
State  House
Bo ise , ID 83720 
(208) 384-3900
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Oklahoma

The Oklahoma Divis ion of  Planning and Management Ana lys is has proposed a 

ti g h tl y  kn it  work program that  w il l inv olv e two un iv ers it ie s and the Department 

of  Economic and Community A ff a ir s . Part I o f the SSET study w il l focus upon 

the nature and depth of  need fo r s c ie n ti fi c , tech no logica l, and engineer ing in ­

formation among agency po lic y makers and at  the guberna tor ial  le ve l.  Part I I  

w il l be an inv en tory o f resources av ai lable both from w ith in  the State and from 

out-of-st ate  sources. Part I I I ,  which w il l inv olv e several state o f f ic ia ls ,  

w il l cons ider  the possib le mechanisms fo r link in g  av ai lable resources to needs, 

and w il l con tain  a set  of  recommendations to the Governor. I t  should be noted 

that  Governor Boren has already  used a va rie ty  o f techniques and processes fo r 

securing s c ie n ti fi c  adv ice.  A centra l question  to  be resolved in the SSET study 

is whether the present arrangements could be improved through in s ti tu ti o n a li z a ti o n .

Tom Bryan
Offi ce  of  the Governor 
PMA Div is io n, Room 5A 
State Cap itol 
Oklahoma C ity , OK 73105 
(405) 521-3994 

Connecticut

Last year the Connecticut General Assembly created the Connecticut Academy 

of  Science and Engineering (CASE), whose mission is  to provide  "guidance to the 

people and the government of the sta te of  Connect icu t, upon reques t, in the 

ap pl ica tio n of  science and engineering to the economic and socia l we lfare"  and 

to " in it ia te  repo rts  to the people and the government o f the sta te of  Connecticut 

when advances in science and engineer ing ra ise  im pl icat ions  upon pu bl ic po lic y ."  

The academy is  designed to serve both the executive and the le g is la ti ve  branches,
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and SSET funds w il l be expended jo in t ly  to  id e n ti fy  res ea rch  p r io r i t ie s ,  to  

develop procedures fo r  u t i l iz in g  Academy resource s,  and to  carr y  ou t some ex­

pe rim en tal  assignments fo r  both the  le g is la ti v e  le ad er sh ip  and the  Governor. 

A d d it io n a ll y , the po te n tia l fo r  co llabo ra tion  w ith  fe der al R&D agencie s, in ­

clud in g the  O ff ic e  o f the Pre sid ent's  Science Adv isor , w i l l  be ex plored .

Horace Brown
O ff ic e  o f Po lic y and Management 
340 Cap ito l Avenue 
H art fo rd , CT 06115 
(203) 566-4R7?

Dr. Lee A zaro ff , Preside nt  
Con ne ct icut  Academy o f Sci­

ence & Engineering 
3 Lewis S tree t 
H art fo rd , CT 06103 
(203) 486-4623 (a fte rnoo ns  on ly )

North Carol ina

Liai so n between North  Ca ro lina s ta te  government and the  s c ie n c t if ic  and 

te ch ni ca l com nun ity has been ex tens ive.  The Research Triang le  In s t it u te ,  formed 

as a consort ium  to  a ss is t s ta te  government, is  w id e ly  known as a successfu l s c i­

ence and techno log y cente r.  Ne verth eles s,  the  No rth  Carol ina proposal s ta te s:

"A t th is  tim e, th ere  is  no e ff e c ti v e  mechanism fo r  s c ie n t if ic ,  en gine er ing,  or  

te ch no logical  in pu t in to  the  Go verno r's  p o licy  development pr oc es s. " Governor 

Hunt has asked the D iv is io n  o f Pol ic y Development to  stu dy  seve ral  op tio ns  th a t 

migh t be used to  e s ta b lish  and su sta in  an ad viso ry  fu n c tion . Recommendations are 

based in  pa rt  upon a survey o f both s c ie n ti s ts  and po licy  makers, who w il l be asked 

to  reveal th e ir  pe rcep tio ns  both o f c r i t ic a l  issues and o f the  best procedures to  

pu t a f u l l  range o f s c ie n t if ic  and te ch no log ical  exp ert is e a t the  dis po sa l o f the  

Governor.

Arno ld Zogry , Assi sta nt Se cretary 
O ff ic e  o f Pol icy Development 
Department o f Adm in is trat ion 
116 West Jones S treet 
Raleigh , NC 27603 
(919) 733-4131

Gene Namkoong
Department o f Adm in is tration 
116 West Jones S treet 
Raleigh , NC 27603 
(919) 733-4131
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Louis iana

Louis iana has submitted a jo in t  le g is la tiv e-e xe cu tiv e proposal designed 

to improve the cap acity o f the Governor's O ffi ce  of  Science, Technology, and 

Environmental Po lic y.  The SSET study w il l generate a needs' assessment and 

a directo ry  of  technica l resources av ai lable from the public , p riva te , and 

un iv ers ity sec tors  both insid e and ou tside Louis iana, togethe r wi th  a plan 

to modernize the computer-based science and technology refe rence service in 

the Le gis la tiv e Council Research Libra ry . More e ffective  science and techno­

logy u ti li z a ti o n  is  not a new ob ject ive in  Louisiana government; the State 

has ju s t completed a three-ye ar experiment invo lving  technology transf er,  out  

of  which grew nearl y three m il lio n  dolla rs  in pr ojec ts . The use of s a te ll it e  

imagery fo r na tur al resources management, p a rt ic u la rl y  in  the coastal  zone, 

has been a major S/T ap pl icat ion in  Louisiana .

Charles F. D'Agos tino , D ire ctor  
NASA/NSTL
Governor's O ffi ce  of  Science Technology 

& Environmental Po licy
P. 0. Box 44095 
Baton Rouge, LA 70804 
(504) 389-2849

Texas

Texas has submitted a proposal fo r jo in t  funding through the Energy 

Advisory Council,  which is  cu rrently  supplying s c ie n ti fi c  and techno log ica l in ­

formation to  po lic y makers in both the le g is la ti ve  and the executive branches. 

The ob ject ive of  the pro je ct  w il l be to improve the performance of  the Council 

by increasing it s  leverage over the agendas of Texas research in s ti tu ti o n s .
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In th is  respect the Texas strategy  is  somewhat unique, fo r Texas suggests 

tha t i t  is  not  sta te government's cap acity to as sim ila te  s c ie n ti fi c  and 

technical  info rmation  that  in h ib it s  progress , but ra ther  th at  the research 

community is  not responsive to public polic y concerns.

Wil liam  P. Hobby
Lt.  Governor

Mi lton L. Holloway, Execut ive

State Capitol 
Au st in, TX 78711 
(512) 475-3535

Dire ctor
Energy Advisory Council 
7703 North Lamar Blvd. 
Au st in , TX 78752 
(512) 475-5588

Virginia

V irg in ia 's  Department of Intergovernmental A ff a ir s  w il l conduct a planning 

study considering several models o f science and technology in sta te po lic y 

making. Among them: the po lic y development or  integ rated  model th at fo lds 

S/T in to  conventional management processes; the  clearinghouse model; the re­

search model; and the brokerage model. These, along wi th  oth er approaches, 

w il l be reviewed aga inst the State's past exper ience wi th an ad hoc array of  

adv isory techniques that  have arisen in response to sp ec ifi c problems without 

at tent ion to  ov eral l design. V ir g in ia 's  ap pl icat ion shows an awareness of the 

complex ity o f the technology u ti li z a ti o n  process, and the SSET study w il l ex­

amine in some depth the ques tion o f how to id e n ti fy  useful  s c ie n ti fi c  and 

technological development w ith in  the overwhelming volume of  research product 

that  flows from public and pr ivate in s ti tu ti o n s . The study w il l culminate in 

a schedule of  research p ri o r it ie s  and a set  of  recommendations fo r st ru ct ura l 

change that  w il l go to the Governor.

Charles A. Christophersen, D ire ctor  
Department of  Intergovernmental

A ffa irs
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Utah

Utah's SSET study w il l be conducted as a jo in t  pr ojec t of  the Governor 

and the le g is la tu re  and w il l form pa rt of  a response to requests from both 

branches fo r more emphasis upon s c ie n ti fi c  advisory  services. The State 

Advisory Council on Science and Technology was created by le g is la tion  in 

1973, and the State Science Advisor serves as it s  executive secre tary.

While the Council has not  been in active , the Science Adv isor has only recent ly 

been made a fu ll - ti m e  employee, and the po tent ia l impact of  energy-re lated 

development in Utah has dramatized the importance o f s c ie n ti fi c  inform ation 

in both le g is la ti ve  and executive polic y making. SSET funds w il l underwrite 

an e ff o rt  to update the cu rrent system, p a rt ic u la rl y  to increase capacity fo r 

"p roac tive"  ou tpu t.

James Edwin Kee
State Planning Coordinator
118 State Capitol
Sa lt Lake C ity,  UT 84114
(801 ) 533-5245

Dr. Donald Neilson 
Science Adv isor 
State Capito l Bldg 
Sa lt Lake C ity,  UT 84114 
(501) 533-5245

Pennsylvania

The Pennsylvania Executive O ffi ce  already  has a number of un its  created 

to deal wi th mat ters  of  science and technology as they a ffec t the we ll-being 

of  the Sta te.  These include the Governor's Science Advisor,  the Governor's  

Science Advisory Committee, the Pennsylvania Science and Engineering Foundation,

the Pennsylvania Technical Ass istance Program, the Governor's Energy Council , 

the Governor's Energy Council Adv isory Committee, and the Bureau of  S c ie n ti fi c  

and Technological Development. Each of  these rep or ts d ir e c tl y  to the Governor 

wi th no formal means o f coord ina ting e ff o rt s . Governor Shapp proposes to use 

the SSET funds to  support a study by the Office  of  Sta te Planning and Development
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to  rev iew  pa st a c t iv it ie s ,  ev alua te  the ex te nt  to  which they  have in flu enc ed  

p o lic y , and inve nto ry  the  range o f to p ic s cons ide red to  assess th e ir  re ­

levance and p r io r it y  in  re la ti o n  to  s ta te  needs. The fi n a l re port  w il l make 

recommendations con cerning the  need fo r  a more forma l mechanism fo r  in te g ra ti n g  

and coord in a ting the in d iv id ua l op er at ions  o f the se va rio us  agencie s.

Joel Epste in 
Go verno r's  O ff ic e  
Commonwealth o f Penns ylvania 
Room 238, Main Cap ito l Bldg 
Har risb ur g,  PA 17120 
(717) 787-2500

Louise Dufour
Room 506, Finance B uild in g 
Commonwealth o f Pennsylvania  
Har risb ur g,  PA 17120 
(717) 783-8004

I l l in o is

I l l in o is  proposes to  use SSET funds to  develop  a process  which can pro­

vide  the Governor w ith unbiased ad vic e on iss ues w ith s c ie n t if ic  or techno­

lo g ic a l components, p a r ti c u la r ly  those which in vo lv e more than  one agency.

The Go verno r's  Program and P olic y S ta ff , the I l l in o is  In s t it u te  on Environmental 

Q ua lit y  and the  Go verno r's  Science and Techno logy  Task Force w il l work toge ther  

to  id e n ti fy  key s c ie n t if ic  res ource s thr ou gh ou t the Sta te  and develop a means 

fo r  in te g ra ti n g  them w ith  the  e x is ti n g  po lic y-mak ing process. P a rt ic u la r a tt en tion  

w i l l  be given to  an an aly sis  o f the fa il u re  o f past e ff o r ts  to  es ta b lish  a s c i­

ence and technology  mechanism and to  recommending ways to  fo re cast fu tu re  pro­

blems.

Frank Be al,  D irec to r 
In s t it u te  fo r  Env ironmenta l Q ua lit y 
209 West Washington S tree t 
Chicago, IL 60606
(312) 793-2870

Noel Ebrahim
Room 2000, O ff ic e  o f the  Governor 
160 N. La Sal le  
Chicago, IL 60601 
(312) 793-3757
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SECOND ROUND

Alaska

Because o f i t s  uniq ue phys ic a l,  c li m a ti c , and b io lo g ic a l s e tt in g ,

Alaska  is  p a r ti c u la r ly  se n s it iv e  to  the  need fo r  s c ie n t if ic  and te ch nic al 

expert is e  in  th e natu ra l res ource s management f ie ld .  The Alaskan D iv is io n  o f 

the  American Academy o f Sciences re cen tl y  he ld a stat e- w ide confe ren ce on the 

to p ic  o f sc ien ce in fo rm at io n exchange,  and th e le g is la tu re  has under con­

s id e ra tion  a b i l l  th a t would es ta b lish  an O ff ic e  o f App ro pr ia te  Technology 

w it h in  the D iv is io n  o f Po lic y Development and Plannin g (DPDP). Funds ava ilab le  

through the SSET program w i l l  be used to  bring to get he r the  re su lt s  o f these 

and s im il a r  a c t iv i t ie s ,  w ith  a view toward the  need fo r  a "system" th a t would 

make most e ff e c ti v e  use o f the res ource s a va ila b le . DPDP has al re ad y explored  

many o f the  most common problems encountered a t the sta te  le v e l,  in c lu d in g 

fra gm en ta tio n o f U n iv e rs it y  re se arch , la ck  o f cen tr a lized  data  management, and 

u n d e ru ti li z a ti o n  o f st ud ies and re port s al re ad y done because o f inad equ ate 

f a c i l i t ie s  fo r  lo ca tio n  and re tr ie v a l o f key in fo rm ation .

App lic an t P ro je ct Manager

Ms. Frances Ulmer 
D irec to r
D iv is io n  o f P o licy  Development

& Pla nning 
Pouch AD
Juneau, AK 99811 
(907) 465-3512

B i ll  Luria
O ff ic e  o f the  Governor 
P olic y Development & Plannin g 
Pouch AD
Junueau, AK 99811 
(907) 465-3512
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Rhode Is land

Rhode Is land  has a w e ll -s tr uc tu re d  process  fo r  p o licy  development a t 

the  gu bern ato ria l le v e l.  SSET funds w i l l  be used to  foc us  new a tt e n ti o n  upon 

the  st at us  o f s c ie n t if ic  and te ch ni ca l in fo rm ation w it h in  th a t pro cess. A 

survey  o f the  most o ften  needed types o f in fo rm ation w i l l  be conducted , and 

the  a v a il a b il it y  o f untapped resources to  s a ti s fy  unmet needs w il l be analy zed. 

Several  a lt e rn a ti v e  models w il l be asse ssed, and one w i l l  be chosen to  com­

plem ent in s ti tu ti o n s  and processes al re ad y in  pl ac e.  The P olic y D iv is io n  o f 

the  Governo r's  O ff ic e  w i l l  be the  pe rfo rm ing  agency.

Rob ert  Rahil  1
Go ve rnor 's Pol ic y Assis ta nt 
O ff ic e  o f the  Governor 
Sta te  House 
Prov ide nce, RI 02903 
(401 ) 277-2071

Glenn Kumekawa
As so ciate Profes so r
Community Planning  & Area Develop

ment
U n iv e rs it y  o f Rhode Is land  
King ston , RI 02881 
(401 ) 792-2158

Montana

Montana must fac e d i f f i c u l t  choices about the  mode and pace o f energy- 

re la te d mine ra l e x tr a c ti o n , choices  th a t are  laden w ith  ve ry  complex s c ie n t if ic  

and te chnic al issu es . In response to  th is  s ti tu a ti o n , the  sta te  has developed 

a sophis tica te d and la rg e ly  successfu l procedure  fo r co ll e c ti n g  in fo rm ation and 

ad vic e in  the energy ar ea , and fo r  as su rin g th a t po licy-makers have e ff e c ti v e

access to  needed s c ie n t if ic  resource s.  Exper ience w ith the  energy issue has 

dramatize d the need fo r  s c ie n t if ic  and te chnic al expert is e in  oth er po licy  

area s,  as wa ter  resource  management, s ta te  bu ild in g  codes, and environme nta l re 

g u la ti o n . Montana w i l l  use SSET fun ds to  ex plore these needs. Drawing upon
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the knowledge gained from dea ling  wi th  energy po lic y,  severa l mechanisms fo r 

supplying S/T resources in oth er areas w il l be tested . The study w il l be 

conducted by the O ffi ce  of  the Lieutenan t Governor.

John F itzpatr ic k
Offi ce  of  Budget & Program Planning 
Helena, MT 59601 
(406) 449-3084

Robert Hall 
Executive Assis tant  
O ffi ce  of L t.  Governor 
State Capito l Station  
Helena, MT 59601 
(406) 449-3773

West V irg in ia

The West V irg in ia  SSET pr oject  w il l inv olv e both the le g is la tu re  and the 

executive branch. A central theme of  the West V irg in ia  proposal is  the need 

fo r rap id and accurate re tr ie va l of  re levant  s c ie n ti fi c  inform ation  as po lic y 

issues ar ise during  the day -to-day  course o f le g is la ti ve  and executive business. 

SSET plann ing w il l be done in the Fuel and Energy Divis ion of  the O ffi ce  of  

Economic and Community Development, where a Technical Lia ison Representative  

and a Technical Reference Library w il l be housed. An inventory of  S/T re ­

sources and an analy sis  o f po lic y issues w il l be conducted by the West V irg in ia  

College of  Engineering.

John D. Anderson, Di rector  
West V irg in ia  Fuel & Energy

Divis ion
126 1/2 Greenbrier Street  
Charleston, WV 25311 
(304) 348-8860

Dr. B. L. Atchley
Dean, West V irg in ia  Un iver si ty
College of  Engineering
Morgantown, WV 26506
(304) 293-4821



Wiscons in

Wisconsin  has a we ll-d es erve d re puta tion fo r  in fo rm atio n and personnel 

exchange between i t s  u n iv e rs it ie s  and s ta te  agencie s. U n iv e rs it y  fa c u lt y  have 

of te n taken leaves o f absence to  serve as s ta te  adm in is tr a to rs , and the general  

fa m il ia r it y  w ith  u n iv e rs it y  expert is e is  high among s ta te  ex ec ut ive and le g is ­

la ti v e  o f f ic ia ls .  Thus the ob je ctives o f SSET re pres en t no new de pa rtur e fo r 

Wisconsin po lic y-mak er s.  Ne verth eles s,  the  program does fu rn is h  an opportun ity  

to  per form an ob je c ti ve  ev aluat ion o f tr a d it io n a l p ra c tice  and pro cedu re, and 

to  id e n ti fy  areas where improved performance would be both po ss ib le  and de­

s ir a b le . The stu dy  w il l be conducted by the  U n iv e rs ity  Cen ter fo r  the  Study 

o f Pub lic  P o licy , ac ting jo in t ly  w ith the  O ff ic e  o f Sta te  Plannin g.

Craig  Adams, Ac tin g D irec to r 
O ff ic e  o f Sta te  Pla nning & Energy 
Room B-130
One West Wilson S treet 
Madison, WI 53702 
(608) 266-1033

C a r li s le  P. Runge 
Cen ter fo r  the Study o f Pub lic  

P o lic y and Adm in is tra tion 
U n iv e rs it y  o f Wisconsin-Mad ison  
322 North Ha ll
Madison,  WI 53706 
(608) 262-3581

Arkansas

Arkansas has proposed a jo in t  le g is la ti v e /e x e c u ti v e  work program ce nte rin g 

on the  va rio us  ways to  es ta b lish  a li a is o n  or "b ro ke r se rv ic e" between the 

te ch ni ca l community and the  two branches o f s ta te  government. A two-day s ta te  

confe ren ce w i l l  be held in  or de r to expose po licy-mak ers to  a n e e d s -p ri o ri ti e s

o f Management and Plan ning . To the  

w i l l  be tested  on s p e c if ic  issues as the y

schedu le to  be developed by the  O ff ic e

ex te nt  possib le , se lec ted a lte rn a ti ve s

a ri se  du rin g the study pe rio d.

Vance Jones 
D irecto r
Governo r's  O ff ic e  o f Management 
and Planning

Room 504, Cap ito l H i l l  Bld g. 
L i t t le  Rock, Arkansas 72201 
(501 ) 371-261 1

B i ll  Onopa
Go verno r's  O ff ic e  o f Plannin g and 
Management

504 Cap ito l H il l Bld g.
L i t t le  Rock, AR 72201 
(501 ) 371-2611
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Oregon

The Oregon SSET planning study,  to be conducted w ith in  the O ff ice of  the 

Governor, w il l co ns ist  o f a st ra ight fo rw ard nin e-s tep  process. Beginning wi th  

a review of  past e ff o rt s  in  Oregon and oth er st ates , the study team w il l pro­

ceed to inven tory exi st in g resources and compare them with  an inven tory of  the 

princ ip al po lic y issues thought to deserve ex tra ordina ry attent io n from the 

s c ie n ti fi c  and technic al community. Several a lte rn a tive  methods of  matching 

resources wi th  needs w il l be tr ie d  out on actual cases during the coming year,  

and fi n a l reconmendations w il l be based in  large pa rt upon th at  t r ia l experience.

Loren Kramer 
Executive As sis tant  
O ff ice of  the Governor 
State Cap itol 
Salem, Oregon 97310 
(503) 378-3101

Don Jones, Assis tant  to the Governor 
Intergovernmental Relations Div ision  
Executive Department
240 Cottage Stree t,  SE 
Salem, OR 97310 
(503) 378-3732

Maine

Maine w il l conduct a jo in t  executive/leg is la tive  study through an in te r ­

d is c ip lin a ry  team made up of  representat ives of the State Planning O ff ice, the 

Office  of  Le gis la tiv e Ass istance , and the Unive rs ity  o f Maine. The team w il l 

in terv iew le g is la ti ve  leaders and sta te agency di re ct ors  in order to id en ti fy  

ac tiv e issues that  have a s ig n if ic an t s c ie n ti fi c  and technical component, then 

exp lore  the sources of  inform ation  that  are cu rrently used by the inte rvie wees. 

Based upon an analys is of  shortcomings in the exi st in g "system," the team w il l 

consider the re su lts  achieved in oth er sta tes  and recommend te nta tiv e so lutio ns
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These w i l l  be presen ted  to  agency personnel  and le g is la to rs  in  a se rie s o f 

" re -i n te rv ie w s ,"  designed to  narrow the number o f a lt e rn a ti ve s  be fore  fi n a l 

recommendations are  made to  the  Governor and the Leg is la tu re .

A lle n G. Pease, D irecto r 
Sta te  Pla nning O ff ic e  
184 Sta te  S tree t 
Augus ta, ME 04333 
(207) 289-3261

Charles S. Colgan 
Sta te  Planning O ff ic e  
184 State S tree t 
Augusta, ME 04333 
(207) 289-3261

Vermont

Vermont's SSET proposal is  based upon the  convic tion th a t adop ting tec hno­

lo g ic a l inno va tio ns  in  s ta te  government co uld g re a tl y  inc rease the  p ro d u c ti v it y  

o f the work fo rc e . A p ri va te  co nsultant w i l l  be re ta ined  to  perfo rm  the ac tual  

study under su pe rv is ion by the  State  Plannin g O ff ic e  and the  Go verno r's  Comm­

is si on on P ro d uc ti v it y  in  Government. Work tas ks  w il l in clud e an aly si s o f 

ba rr ie rs  to  the  use o f new tech no logies  in  s ta te  departm ents,  a study o f jo b de­

sc ri p ti o n s  to  determ ine the  adequacy o f te chnic al background requ ire men ts, and 

a se t o f case stud ies i l lu s t r a t in g  why a va ila b le  techno log y has or has no t been 

implemented. The fi n a l re port  w il l be transm it te d to  the Governor fo r  implementa­

ti o n .

John Simson
D ir e c to r,  Sta te  Planning  O ff ic e  
P avili on  O ff ic e  Bui ld in g 
M ont pe lie r,  VT 05602 
(802) 828-3217
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New York

New York's SSET a c ti v it ie s  w il l be based squarely upon energy po lic y 

as the to p -p ri o ri ty  sc ie n ti fi c /t echn ic a l issue cu rrently facing the state.

New York has an ac tiv e sta te Energy O ff ice, and also an Energy Research and 

Development Aut ho rit y,  a pu bl ic be nef it corporat ion  th at engages in research, 

development, and demonstration pr ojec ts . The linkages between s c ie n ti fi c  and 

tec hn ica l expe rtise  represented by the Autho rit y and general energy po lic y 

de lib er at ions  elsewhere in sta te government are the ce ntra l concern of  the SSET 

study. Governor Carey has designated the State Energy O ff ice as the appli cant  

and perfo rming agency.

James L. Larocca Charles R. Guinn
Act ing Commissioner New York State Energy Offi ce
New York State Energy O ffi ce  Annex Bldg. 2
Annex Bldg.? , Empire State Plaza Empire State Plaza 
Albany, NY 12223 Albany, NY 12223
(518) 474-3348 (518) 474-7690

Nevada

Nevada w il l use SSET funds to lay  a foundation fo r the state science ad­

viso r func tio n.  The adv isory po si tio n was f i r s t  establ ished in 1973 by ex­

ecutive  orde r, but has been dormant because o f lack  of  fin ancial support. This 

year the le g is la tu re  form alized the program by pro vid ing  access to  Un iver si ty  

personnel through an expanded sabbat ica l leave arrangement. Nevertheless, the 

f i r s t  "science resource person" was not  to have been av ai lable u n ti l Ju ly , 1978. 

Under the SSET proposal , th is  tim eta ble  w il l be advanced by six  months, and the 

in it ia l work task w il l be plan development so th at  a lte rn ative  adv isory mechanisms 

and procedures can be thoroughly evaluated in the li g h t of  sta te needs before 

the fi n a l dec ision is  made about the mode in which the science advisor w il l 

operate.

28-096  0  - 78 - 15



Bruce D. A rk e ll  
Sta te  Pla nning Co ordina tor 
Cap ito l Bldg , Room 45 
Cap ito l Complex 
Carson C it y , NV 89701 
(702) 885-4865

Delaware

Delaware has subm itte d a jo in t  e x e c u ti v e /l e g is la ti v e  a p p lica tio n . In addi ­

tion  to  a general  appre cia tion o f the  re lev ance  th a t techno log y has to  cu rr ent 

st ate  po licy  problems , Delawa re's  proposal re fl e c ts  recent  budgeta ry d i f f ic u lt ie s  

"In orde r fo r the  budget process to  work p ro perl y , de cision s must be based on 

accu rate in fo rm atio n concern ing  the benefi ts  o f proposed or ex is ti n g  programs, 

the co sts asso cia ted w ith such programs and the  lon g- range accomplishments to  be 

ac hiev ed ." Thus an assessment o f the  cu rr en t te ch nic a l knowledge base in s ta te  

government w il l be coupled w ith  a revie w o f c r i t ic a l  issues encountered over the  

pas t th ree years  to  determine where S/T could  have made the  most us eful  con­

tr ib u ti o n s  to  e ff e c ti v e  p o lic y . Based upon tho se fi n d in g s , se lected  mechanisms 

fo r improvement w i l l  be tested  on ac tu al  cases a ri s in g  du rin g the  w in te r and 

sp rin g o f 1978. The U n iv ers ity  o f Delaware w i l l  be the  pe rfo rm ing  org aniz a tion, 

and w il l op erate under the  su pe rv is ion o f an ad viso ry  team w ith  re pre se nta tiv es 

from each branch .

Nathan Hayward, I I I ,  D irecto r 
O ff ic e  o f Management 

Budget and Planning 
530 South DuPont Highway 
Dover, DE 19901 
(302) 678-4271

Dr.  Gerard Mangone 
D irecto r o f Cen ter fo r  the Study o f 

Mar ine P olic y
U n iv e rs ity  o f Delaware 
Newark, DE 19711
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Flor ida

One of  the most important issues in  Flo rida cont inues to be the impact 

of  rap id urban and suburban development upon the natural systems, such as 

groundwater aquifers  and a unique w il d li fe  habita t.  Growth management pro­

blems are often  high ly te ch nica l, and state o ff ic ia ls  are la rg ely  aware of  

the importance of  sound s c ie n ti fi c  inform ation  as a basis  fo r decis ions th at  

may have a long-term  e ff ec t upon F lo rida 's  fu tu re . The O ff ice of  State Planning 

w il l use A-95 data, an inven tory of  projec ts  underway in the Unive rs ity  system, 

and elements of  the sta te comprehensive plan to  analyze both the demand fo r and 

the supply  of  s c ie n ti fi c  counsel w ith in  the curre nt  po lic y development process.

R. G. W hitt le , J r .,  Dire ctor  
Div is ion o f State Planning 
660 Apalachee Parkway 
Tal lahassee, FL 32304 
(904) 488-1115

Ohio

The Ohio Governor's Office  w il l create and ch ai r a State Technology 

Ap pl ica tio ns  Adv isory Committee, co ns ist ing o f state o f f ic ia ls ,  to id en ti fy  

major state problems th at seem to req uire  more extens ive adv isory inpu t from the 

s c ie n ti fi c  and technic al conmunity. Concurrent with  adv isory group discussion, 

the Ohio Academy of Science,  co lla bo ra tin g wi th  the Ohio Engineers Foundation, 

w il l survey ex is tin g resources and exp lore  a lte rn ative  science adv isory st ructures  

that  have been adopted in  oth er states . Recommendations w il l flow from a ser ies  

of  fi ve  or si x reg ional meetings, where rep resenta tives  of  the area s c ie n ti fi c  

and technical community w il l gather to review prel im inary s ta ff  fin ding s and 

suggest amendments or improvements.



220

- 24 -

J e ff  Cabo t, Head
Program Coo rd inat ion Sec tion
Governo r's  O ff ic e
Room 2401,  Sta te  O ff ic e  Tower
30 East Broad S tree t
Columbus, OH 43215
(614) 466-7461

David M. Gehr
Program A naly st , Go verno r's  O ff ic e  
Room 2495, Sta te  O ff ic e  Tower 
30 East Broad S treet 
Columbus, OH 53215 
(614) 466-7461

Nebraska

A p ri n c ip a l prod uc t o f Nebraska's  SSET p ro je c t w i l l  be a "s ta te  science 

p o li c y ,"  drawn to  re f le c t  research  p r io r it ie s  th a t are consi st ent w ith  the 

st a te  s current problems. The p o licy  w i l l  be hammered ou t be fore a sma ll ad­

v is o ry  com mit tee , presen ted fo r pub lic  comment to  a sta tewide con fere nce  on 

science and tech no logy , and transm it te d to  the  Governor fo r fi n a l ap prov al . 

Nebraska is  p a r ti c u la r ly  anx ious to  increa se  the  le ve l o f fe dera lly -s upported 

res earch  th a t bears upon it s  p a r ti c u la r  needs, and be lie ve s th a t a w ell- con­

st ru ct ed  sc ien ce  po licy  w il l fu rn is h  an e ff e c ti v e  framework w ith in  which to  

in fluence fe de ra l agencies. The stu dy  w il l be conducted by the  O ff ic e  o f Plann­

ing  and Prograrmi ing,  w ith the  U n iv e rs ity  o f Nebraska as a co op erat ing  agency. 

Je rr y  Kromberg
O ff ic e  o f Planning & Programming 
Box 94601 , State  Cap ito l 
L in co ln , NE 68509 
(402) 471-2414

Massachuset ts

Massachusetts  proposes to  study the development o f a Pol i-T ec h-Net  fo rc e , 

chai red by the Se cre tary o f Env ironmenta l A ff a ir s . H al f o f th is  stu dy  would 

focu s on a s in g le  issu e,  water  management, and h a lf  would augment the  con­

clus ions reached in  th is  po licy  area in  or de r to des ign  a government wide po licy
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support system. Ci tizen  pa rt ic ip a tion , geographical de ce nt ra liz at ion and

water  consumption w il l be the princi pal element in the study which w il l te s t

techniques fo r feedback ba llo ting  to fa c il it a te  c it iz en  involvement.

Dr. Evelyn F. Murphy Richard E. Kendall,  Comm-
Secretary  of  Environmental A ff a ir s  ission er
Commonwealth of Massachusetts Department of  Environmental
100 Cambridge St reet  Management
Boston, MA 02202 State O ff ice Bu ild ing
(617) 727-7700 100 Cambridge Stree t

Boston, MA 02202 
(617) 727-3163

Missouri

The Missouri Offi ce  of  Budget and Planning intends to develop a process 

fo r using av ai lable s c ie n ti fi c  and technolog ica l resources to  improve po lic y 

development and coord ina tion in the Governor's o ff ic e . A fter the major areas 

fo r ap pl icat ion have been assessed and exi st in g inform ation  sources have been 

id e n ti fi e d , a se ries o f working conferences w il l be held fo r state personnel to 

examine possible  approaches and discuss the financi a l and in s ti tu ti o n a l con­

s tr a in ts .

Gary Passmore, Di rector  
Divis ion o f Budget & Planning 
Missouri O ffi ce  of  Ad ministration  
Jefferson C ity,  M0 65101 
(314) 751-2438

Mike Boxberger, Chie f 
Research & Info rma tion  
Office  of  Ad minis tra tion 
Divis ion of  Budget & Planning 
Box 809, Cap itol Bldg. 
Jef fers on C ity , M0 65101 
(314) 751-2073

South Dakota

The study in South Dakota w il l cente r on the Po licy Development and Re­

view Process o f the exe cut ive  branch, which seeks annually to  id e n ti fy  new 

areas of concern and to  revis e estab lish ed d irectives. The ob ject ive is  to
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dev elop an on-go ing  work management plan fo r  the re gu la r use o f s c ie n t if ic  

and tech no logi ca l expert is e , p a r ti c u la r ly  th a t o f the  high er  ed ucation  ne t­

wo rk.  Co ns ide ration w i l l  be giv en  to  the  es tabl ishm en t o f a P olic y Coord ina­

ti o n  Cou nc il,  to  id e n ti fy  le g is la ti v e  themes and ev alua te  the  annual pro cess, 

and to  the  cr eat ion o f a "Technology T ru s t, " through which iss ues could  be 

channeled to  the  ap pr op ria te  reso urce .

Steve M err ick,  Commissioner 
State  Planning Bureau 
State  Cap ito l 
P ie rr e , SD 57501 
(605) 224-3661

Sco tt McGregor 
Sta te  Planning Bureau 
State  Cap ito l 
P ie rr e , SD 57501 
(605) 224-3661

Minnesota

Minnesota w i l l  use a sp e c if ic  problem — the co ntro l and disp os al  o f

hazardous and to x ic  substances — as a case stu dy  in  the re la tionsh ip s  between 

s c ie n t if ic  expert is e and s ta te  po lic y-mak ing.  A ft e r an in i t i a l  an aly si s o f the  

issu e,  an inve nto ry  o f re le vant a c t iv it y  cu rre n tl y  under way in  the  ex ec ut ive 

branch w il l be conduc ted. Th is w il l be fo llo wed by an at tempt  to  assess the 

a tt it u d e  o f li n e  managers toward ava ila b le  S/T resource s.  The re s u lt  w il l be a 

se t o f recommendations describ in g how s ta te  o f f ic ia ls  could  make be tte r use o f 
s c ie n ti s ts  and engineers when de sig nin g programs and p o li c ie s .

Pe ter  Vanderp oe l, D irecto r 
State Plannin g 
101 Cap ito l Square Bldg 
550 Cedar S tree t 
St. Pa ul,  MN 55101 
(612) 296-4932

A. Edward Hunter 
Deputy D irec to r 
State  Plannin g Agency 
101 Cap ito l Square Bldg 
550 Cedar S tree t 
S t. Pau l, MN 55101 
(612) 296-4932
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Georgia

Georgia w il l use it s  SSET funds to exp lore  the fe a s ib il it y  of  and need 

fo r a "hig h technology development cente r" whose ro les  would inc lude 

(a) advis ing  policy -ma kers, (b) planning  a mechanism to a tt ra c t high technology 

indu stry to the sta te , and (c) strengthen ing the ties between in dust ry , govern­

ment and the un iv e rs it ie s . The study w il l be conducted under supervis ion  of 

the Vice President fo r Research at  the Georgia In s ti tu te  of  Technology.

Gordon Harr ison 
Governor's Off ice /IGR 
270 Washington Stre et , SW 
Atla nta,  GA 30334 
(404) 656-5767

North Dakota

North Dakota pres en tly  faces a major change in  it s  economic st ru ct ure , as 

h is to ri c  dependence upon agricu ltu re  is  displaced  in  pa rt by development of  

the sta te 's  massive li g n it e  deposits. S c ie n ti fi c  and tec hn ica l expe rtis e 

prev iou sly  committed to  agricu lture  must now be balanced wi th new kinds of  

capacity  — to deal with  environmental pressures, water resource management 

problems, and the regu la tio n o f energy fa c il it ie s  s it in g . Sub-cabinet "co ord ina ting 

bodies" created by the le g is la tu re  and the governor w il l be the mechanism North 

Dakota o f f ic ia ls  w il l ca ll  upon to  de fine more ca re fu lly  the p r io r it ie s  fo r S/l  

u ti li z a ti o n  that  meets these problems. P r io r it ie s  w il l be compared wi th a pro­

f i le  of  research capacity in  exi st in g governmental and un iv ers ity in s ti tu ti o n s , 

and from th is  comparison w il l come recommendations to the governor ou tl in in g  the 

kinds of  improvement th at seem to match most clos ely the sta te 's  needs. Respon­

s ib il it y  fo r the SSET pro ject  has been given to  the Governor's Energy and



224

-28-

Na tural Resources Coo rd inat or , alt ho ug h hi s stu dy  w il l span a ll  o f s ta te

government and w i l l  focus most heavily  upon p o lic y  issues th a t involv e more

than one departm ent or  agency.

Charles F. Metzger 
Energy and Na tural  Resources
Co ordina tor 

Governo r's  O ff ic e  
State Cap ito l Bui ld ing 
Bismarck , NO 58505 
(701 ) 224-2200

Kentucky

Kentucky in tend s to  stud y the  lin ka ge between tec hnolo gy  and sta te  po licy  

processes by focu sing  upon sp e c if ic  issues th a t are  cu rr e n tl y  ma tte rs  o f pub lic  

con cern. The ex te nt  to  which s ta te  o f f ic ia ls  are aware o f advanced f i r e  pro­

te c tion  and prev en tio n tec hn olo gy , and the  degree to  which  such tec hnolo gy  is  

inco rporated  in to  st ate  f i r e  re gu la tions, is  one issue from which the O ff ic e  fo r 

P o lic y and Management expects  to  ge ne ra liz e about the  broade r qu es tio n o f tech ­

n ic a l in fo rm atio n and how i t  is  supp lied to  po licy-mak ers as im po rta nt  s ta te  

de cision s are made. The re su lt s  o f the  Kentucky  an aly sis  may have several  

im p lica tions , in c lu d in g some evidence about the  need fo r ongoing s ta f f  tr a in in g  

in  those areas o f sta te  po licy  where changing technolo gy  co ntin uo usly ou tdates  

prev iou s p ra ctices.

Ken Houp, Deputy D irec to r 
O ff ic e  o f Pol icy & Management 
209 Cap ito l Annex
F ra nkfo rt , KY 40601 
(502) 564-7300

W ill iam  H. Hintz e
O ff ic e  fo r Pol ic y & Management 
209 Cap ito l Annex 
Fra nkfo rt , KY 40601 
(502) 564-7300
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REPRESENTATIVE APPROACHES

State Science, Engineering ,and Technology Program

The fo llo w ing are summaries o f the ap pl icat ions  submitted by fou r states . 
These are of fe red with  the warning th at even though stat e pr ojec ts  can be 
c la ss if ie d  in  general ca tego rie s,  the actual  projec ts  are qui te  d if fe re n t and 
none can be considered as typical or  represen tative.

Arizona

Arizona SSET funds w il l be used by the O ffi ce  of  Economic Planning and 
Development, a un it  o f the Governor's O ff ic e , to  form a new se t of  procedures 
fo r  gathe ring s c ie n ti fi c  assistance  from both in te rn al sources and from the  
academic and priva te  secto rs.  Several previous e ff o rt s , includ ing le g is la tion  
crea tin g a S c ie n ti fi c  and Technological Planning and Advisory Council,  have 
proven unsuccessful.  During the la s t two years , however, the energy c r is is  
has provoked a new in te re st in technolog ica l support fo r  polic y making. The 
governor ci te d land use, growth , he al th , housing, energy, and environmental 
planning  among the "in crea sing ly  complex issues"  th a t req uire  improved 
communication between government and the science, engineer ing , and technology 
community.

Wisconsin

Wisconsin has a well -deserved repu tation fo r inform at ion  and personnel 
exchange between it s  un iv ers it ie s and state agencies. Unive rs ity  fa cu lty  have 
of ten taken leaves of  absence to  serve as state ad min is tra to rs , and the general 
fa m il ia r it y  with  un iv ers ity  expe rtise  is  high among stat e execut ive  and le g is ­
la ti v e  o f f ic ia ls .  Thus the ob ject ive s of SSET represent no new departure fo r 
Wisconsin pol icy-ma kers. Nevertheless, the program does fu rn ish an op po rtu ni ty 
to  perform an object ive evaluation o f tr ad it io n a l prac tic e and procedure, and 
to id e n ti fy  areas where improved performance would be both possible  and 
de si rable.  The study w il l be conducted by the Unive rs ity  Center fo r the Study 
of  Public  Pol icy,  ac ting jo in t ly  w ith  the O ffi ce  of  Sta te Plann ing.

New York

New York's  SSET a c ti v it ie s  w il l be based squarely upon energy po lic y 
as the to p -p r io ri ty  sc ie n ti fi c /t echn ic a l issue cu rr en tly  fac ing  the state.
New York has an ac tiv e state Energy O ff ic e , and also  an Energy Research and 
Development Auth ori ty , a pu bl ic be nef it co rpo rat ion  th a t engages in research , 
development, and demonstra tion pro je ct s.  The linkages between s c ie n ti fi c  and 
technical expe rtise  represented  by the Aut ho rit y and general energy polic y 
de lib er at ions  elsewhere in state government are the ce nt ra l concern of  the 
SSET study. Governor Carey has designated the Sta te Energy Office  as the 
ap pl ica nt  and performing agency.

Alaska

Because of  it s  unique ph ys ica l, c lim a ti c , and bio lo gica l se tt in g, Alaska 
is  pa rt ic u la rl y  se ns iti ve  to the need fo r s c ie n ti fi c  and technical expe rtise
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in  the na tural resources management f ie ld .  The Alaskan Divis ion of  the American 
Academy of  Sciences re ce nt ly  held a sta te-wide conference on the topic of 
science inform ation  exchange, and the le g is la tu re  has under cons ide rat ion  a 
b il l that  would est ab lis h an Office  o f App ropriate Technology w ith in  the 
Divis ion of Pol icy Development and Planning (DPDP). funds av ai lable through 
the SSET program w il l be used to bring  togethe r the re su lts  of  these and 
s im ila r a c ti v it ie s , w ith  a view toward the need fo r  a "system" th at  would make 
most e ffective  use o f the resources av ai lable.  DPDP has already explored many 
of  the most common problems encourtered at  the state le ve l,  inclu din g fragmentation  
of  Unive rs ity  research, lack of ce nt ra liz ed  data management, and underu ti liz a tion  
of  studies and repo rts  already  done because of inadequate fa c il it ie s  fo r 
loca tio n and re tr ie va l o f key inform at ion .
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Siephen B. Farber
Director

Dr. Richard C. Atkinson 
Dire ctor
National Science Foundation 
1800 G S treet,  N. W.
Washington, D. C. 20550 

Dear Dr. Atk inson:

On be ha lf o f the National  Conference o f State Legisla tures and the 
Nation al Governors' Associa tion,  we would li k e  to urge you to  inc lud e 
funds fo r an implementation phase of  the Sta te Science, Engineering and 
Technology Program in  the Founda tion 's budget planning  process now underway 
fo r  fi s ca l years 1980-82.

As you know, the Foundation requested $2.5 m il lion  fo r it s  FY 79 budget 
fo r  support  o f a lim ited implementation phase fo r the SSET program. However, 
th is  request was elimina ted  from the NSF budget by the Office  o f Management 
and Budget and was not pa rt of  the Adm in is tra tio n's budget as submitted to  
the Congress. We are asking Congress to  both au tho rize and ap prop ria te funds 
fo r  an implementation phase fo r the program fo r FY 79. The re sults o f our 
e ff o rt s  w il l not be known fo r some time and are uncerta in.  The House Science 
and Technology Committee did  not  inc lud e any FY 79 funds fo r the SSET 
implementation  phase in  the NSF au thor izat ion b i l l .

Both NCSL and NGA have adopted o f f ic ia l polic y po sit ions  st rong ly  
endorsing the SSET implementation phase. As of  February 28, 1978, the  la s t 
date fo r accepting SSET applic atio ns , 49 sta tes and 43 le g is la tu re s had 
submitted ap plic atio ns . We be lieve th is  extremely high lev el  of  pa rt ic ip a ti o n , 
the qua li ty  o f the proposals and the fa c t th at the req uired state match exceeds 
the minimum is  strong  evidence th at th is  program is  of  gre at importance to  the 
sta tes  and the Foundation, despite the fa c t that  the planning  funds av ai lable 
to  the sta tes were very modest.

We are fi rm ly  convinced that  wi thou t ad di tio na l fed era l funds, most 
sta tes  w il l complete th e ir  planning  studies but w il l not be able  to  ac t 
upon th e ir  stud ies'  recommendations. About ha lf  o f these state plans w il l 
be fini sh ed  by December o f th is  year.  Our fa il u re  to  secure implementation 
funds fo r  FY 79, so th at sta tes can continue th e ir  stu die s wi thou t a po te n tia lly  
de trim en tal  time lapse, has ser ious im pl icat ions  fo r the fu tu re  v ia b il it y  of  
th is  impor tan t program.



The Nat ional Conference of  State Legisla tures and the Nat ional 
Governors 1 Associa tion bel ieve the SSET program w il l s ig n if ic a n tl y  
strengthen state governments' a b il it y  to use science and technology 
resources to resolve  complex pu bl ic  polic y issues and improve management 
capab il it ie s . We appreciate the support o f the Foundation in th is  area
cv ^ Oli t 0  p r o v id e  f o r  t h e  cont inua tio n o f th is  program in NSF'sFY 80-82 budget.

Sinc erely,

William  G. M ill iken
Chairman, National  Governors'  Associa tion

Fred E. Anderson
Chairman, Nat iona l Conference of  

Sta te Legis lature s
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SCIENCE AND TECHNOLOGY

STATE AND LOCAL GOVERNMENTS ARE CONFRONTED BY AN EVER INCREASING

NUMBER OF PROBLEMS THAT ARE COMPLICATED BY SCIENTIFIC AND TECHNOLOGICAL

CONSIDERATIONS. MANY OF THESE PROELEMS ARE BROUGHT ABOUT AS A RESULT OF

FEDERAL PROGRAMS AND REGULATIONS IMPOSED UPON THE STATES.

AT THE SAME TIME, THE FEDERAL GOVERNMENT SUPPORTS A MULTI-BILLION
DOLLAR RESEARCH AND DEVELOPMENT BUDGET WHICH DOES NOT EFFECTIVELY MEET STATE

AND LOCAL NEEDS. ALTHOUGH MANY GOVERNMENT-FINANCED DISCOVERIES IN SCIENCE
AND TECHNOLOGY HAVE BEEN ADAPTED FOR PRACTICAL USE, THIS APPLICATION HAS

OFTEN BEEN MERELY COINCIDENTAL BECAUSE FEDERAL RESEARCH AND DEVELOPMENT

GENERALLY IS NOT UNDERTAKEN TO ADDRESS SPECIFIC AREAS OF CONCERN AS DEFINED
BY STATE AND LOCAL GOVERNMENTS.

IF THE GENERAL PUBLIC IS TO DERIVE MAXIMUM BENEFIT FROM THE CIVILIAN- 
ORIENTED RESEARCH AND DEVELOPMENT BUDGET SUPPORTED AT GREAT TAXPAYER EXPENSE,
ITS INVESTMENT MUST BE RECONSIDERED TO EMBRACE THIS BROADER RANGE OF SCIENTIFIC
AND TECHNICAL PROBLEMS.

IN ORDER TO ACHIEVE THIS GREATER RETURN FOR STATE GOVERNMENTS AND THEIR
CITIZENS, A STRONGER LONG-TERM RELATIONSHIP WITH THE EXISTING FEDERAL SCIENCE
AND TECHNOLOGY ESTABLISHMENT MUST BE FORGED. THE CREATION OF THE INTERGOVERNMENTAL
SCIENCE, ENGINEERING AND TECHNOLOGY ADVISORY PANEL (1SETAP) UNDER THE CHAIRMAN­
SHIP OF THE DIRECTOR OF THE OFFICE OF SCIENCE AND TECHNOLOGY POLICY PROVIDES THE
MECHANISM FOR DIRECT COMMUNICATION WITH THE FEDERAL GOVERNMENT. THE DEGREE TO
WHICH ISETAP REALIZES ITS POTENTIAL IS DEPENDENT UPON THE BREADTH OF INTERPRETA­
TION WITH WHICH THE PANEL ADDRESSES ITS CHARGE.

IN ORDER TO MEET STATE RESPONSIBILITIES, STATE CAPABILITIES MUST BE IMPROVED 
TO ENCOMPASS A GREATER RECOGNITION OF THE IMPORTANCE OF THE SCIENTIFIC AND TECHNO-

1
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LOGICAL ELEMENTS IN STATE POLICY ISSUES. THE STATE SCIENCE, ENGINEERING ANU

TECHNOLOGY (SSET) PROGRAM WAS CREATED BY THE CONGRESS, WITH THE SUPPORT OE

THE NATIONAL GOVERNORS' ASSOCIATION, TO ASSIST STATE EXECUTIVES AND LEGIS­

LATORS IN DEVELOPING THIS CAPACITY.

THE NATIONAL GOVERNORS' ASSOCIATION HAS ENDORSED, AND VIRTUALLY ALL OE

ITS MEMBERS ARE PARTICIPATING IN, THE PLANNING PHASE OF THE SSET PROGRAM.

IT HAS BEEN WELCOMED AS A COOPERATIVE EFFORT TO BUILD WITHIN THE STATES A

GREATER CAPACITY FOR RESOLVING POLICY ISSUES THAT HAVE SIGNIFICANT SCIENTIFIC

OR TECHNOLOGICAL CONTENT.

HOWEVER, CAPACITY-BUILDING IS A GRADUAL AND LABORIOUS PROCESS. NEW

INSTITUTIONS CREATED THOUGHTLESSLY SELDOM SURVIVE, AND OLD INSTITUTIONS YIELD

SLOWLY TO PRESSURES FOR CHANGE. PROGRAMS LIKE SSET MUST BE SUSTAINED AT

REASONABLE LEVELS AND FOR A REASONABLE TIME IF THEY ARE TO SUCCEED.

WE ARE THEREFORE DISMAYED BY THE UNEXPECTED DELETION OF FEDERAL SUPPORT

FOR SSET FROM THE 1979 EXECUTIVE BUDGET. SSET OBJECTIVES CANNOT BE ACHIEVED

UNLESS PLANNING STUDIES CURRENTLY UNDERWAY ARE SECURED BY A COMMITMENT TO

IMPLEMENTATION.

THE NATIONAL GOVERNORS’ ASSOCIATION URGES CONGRESS TO RESTORE SSET

FUNDING FOR FISCAL YEAR 1979 AT A LEVEL OF $100,000 PER STATE FOR THE EXECUTIVE 

BRANCH, WITH AN EQUAL APPORTIONMENT FOR EACH STATE LEGISLATURE. IN ORDER TO

ENSURE THE LONC-TERM COMMITMENT REQUIRED FOR MEANINGFUL IMPLEMENTATION, WE

FURTHER URGE CONSIDERATION FOR A FIVE-YEAR AUTHORIZATION ACT.

2
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Mr. Helminski. Before concluding my statement, I would like 
to s tate tha t the public interest groups in their fervor for supporting 
effective applied research programs, are not in any way asking tha t 
the basic research effort of the NSF be diminished. We recognize 
the importance of, and endorse a strong basic research program. 
Without it, the pursuit of knowledge and academic excellence, and 
the quality  of our academic institu tions would surely be lost.

Our concern is that  applied problem-solving research be recognized 
as necessary and beneficial activi ty within the NSF, and adequate 
funds be appropriated to assure the development of an effective 
program.

I might add tha t in designing a research program within ASRA, 
caution has to be exhibited, such tha t the applied research effort is 
not merely a marketing arm of the basic research arm within the 
Foundation, and not a push-oriented program, but one where re­
search is applied in the problem-solving role.

I thank you, Mr. Chairman.
Senator Kennedy. I suppose really the legitimate kind of question 

is not  whether the National Science Foundation should begin to sort 
of help the States  get started in this area, but whether they could 
really be expected to run a program, whether the other agencies ought 
to assume tha t kind of responsibility.

What  is the Government’s position, such as the Commerce 
Department?

Mr. H elminski. We have discussed tha t with the National Science 
Foundation, and with State  officials, and other agencies, and it has 
been the focus of a discussion of the ISETA P Panel for over a year.

It  is our general opinion, in a full-blown implementation, tha t there 
may be a possibility of another agency running tha t type  of a program, 
one tha t had a majority of programs dealing with State and local 
governments.

Also, there is the advantage  of keeping the program within ASRA, 
where applied research is emphasized. Another consideration is tha t 
NSF is not a mission-oriented research agency and therefore can 
manage a program such as SSET without  emphasizing a particular  
area. We have no t come out  with a clear answer. There are advantages 
to possibly spinning it off to the Commerce Department in their 
State and local division, or keeping it at the National Science Foun­
dation, so it is more closely alined with the ASRA program—we have 
not come up with a clear decision.

Senator Kennedy. Granted it is a very small amount of money, 
what are some of the more effective S tate programs now?

Mr. H elminski. In addition to Massachusetts, which has a program 
in the State legislature, started  with prior funding from NSF and the 
SSET other States tha t have successfully implemented programs 
in the past are New York, Minnesota, California, Illinois, Pennsyl­
vania, Maryland, and Alaska.

Senator Kennedy. Pennsylvania.
Mr. H elminski. Pennsylvania has a network—Tennessee.
Senator Kennedy. WThat  are some of the things tha t they have been 

doing?
Mr. Helminski. One inte resting aspect of the Pennsylvania effort 

is the attem pt to establish an S/T resource network with the uni­
versities. Seven universities are involved in the program to work with
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the State  legislature, and the executive branch of the State 
government.

The program is designed so as to utilize university  resources for 
work on S tate problems.

In the State  of Michigan, a close link has been established with 
Michigan State. In fact, the science advisor is the head of the civil 
engineering depar tment at Michigan State University. His role over 
the past year has been very critical to some very important policy 
issues in tha t State. The resources of Michigan Sta te Universi ty have 
been used at the Governor’s request, and assisted his office in dealing 
with very significant problems.

In Hawaii, a Sta te technology center has been established. This cen­
ter has undertaken studies to investigate industrial  expansion, the 
mining of manganese nodules off the coast of Hawaii, the  development  
of an energy policy, and many other aspects of development in the 
State of Hawaii.

Senator Kennedy. Doctor Atkinson, what is your reaction, and 
what should be expected?

Dr. Atkinson. I am proud of the activities of the intergovernmental 
agencies program. It  is not jus t National Science Foundation initia­
tive; it has been working with public interest  groups like the one 
Doctor Helminski represents. I t has been working with a small amount 
of dollars, and has been quite productive. I would like to see it 
continue.

Your question as to whether the National Science Foundation is 
the right place depends upon the nature of future programs. The 
National Science Foundation should have an innovative roke and 
should support some activities.

It  might be tha t some agency like the Commerce Department is 
appropriate. I assume, over the 5 years we are talking about, tha t the 
National Science Foundation might still be the cognizant agency, even 
though the program in time might be transferred to Commerce.

The issue of whether  the next phase of the program should be 
moved ahead a year is special. The House and Senate Authoriza tion 
Committees have some debate. The conference view was that we 
would fund a set of p lanning activities, then we would conduct an 
evaluation. We are going to be doing tha t in the course of the summer, 
and we will have recommendations available, I hope, late in the 
summer and early in the fall for input to the 1980 budget.

We are somewhat in disagreement as to whether we should try to 
move ahead for the 1979 budget, or whether we should wait for plans 
and then move ahead in the 1980 budget.

Mr. Helminski. One of the problems with waiting, most of the 
States  will have completed their plans by the end of next summer. 
They will complete the ir first evaluation  by August 1978. There will 
be a year’s gap waiting for funding of implementat ion.

Because of the lack of appropriation, even though the authorization 
existed, the program was implemented very slowly. If grants are 
out, and States are implementing their study grants,  I do not think 
a penalty should be paid for the fact tha t good work is going on, and 
the program is slowly being implemented.

It  will be a severe penalty  if the authorizat ion and appropria tion 
waited until fiscal year 1980. In fact, we would probably lose the 
opportunity we now have.

2 8 -0 9 6  0  -  78  -  16
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It  is very interesting to note tha t even though only $25,000 was 
available with respect to States, there was enough of an initia tive 
out there to get almost all the States  participating.

Although the public interest groups were stimula ting tha t interest 
in the first round of proposals, there were only 30 from the executive 
branch of the State government, and with very little awareness on 
their part.

I really would think  tha t the investment made, the $2.5 million 
of last year, and investments to other State demonstration programs 
would really be lost if we do not have an authorizat ion for 1979. 
I think it would disrupt a lot of planning, and it would really—I 
think tha t the States may lose interes t. At least i t would show a lack 
of appreciation of what is happening right now.

Senator Kennedy. Do you think  tha t if they had some continua­
tion for a year, th at would give them sufficient interest, and they would 
be willing to accept responsibility after that .

Mr. Helminski. I think a year ’s appropriation and authorization 
leave next year’s funding question unanswered. State governments 
would like to plan more effectively so they could make more effective 
contributions.

A lot of legislatures appropriate funds every 2 years, not every year. 
They have to plan ahead. They have to know what is coming clown 
the line.

We would accept, and want a year ’s program for the purpose of continuity. Along with the universities, we would prefer long-term 
funding, not only for the SSET, but  the ASRA budget, as well.

Senator Kennedy. The real question, I think, is the nature of th at 
continuity,  and what the appropriate kind of agency is for continua­
tion. There has been some impressive work tha t has been done tha t 
I am familiar with, and it is obviously helpful.

Mr. Helminski, your complete statement will be made a part of the record, and anything else tha t you wish to add.
Mr. H elminski. Thank you very much.
[The prepared statem ent of Mr. Helminski follows:]
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MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE, MY NAME IS 

EDWARD L. HELMINSKI. I AM DIRECTOR OF THE ENERGY AND NATURAL RESOURCES 

PROGRAM AT THE NATIONAL GOVERNORS' ASSOCIATION. I APPRECIATE THE 

OPPORTUNITY TO ADDRESS YOU TODAY REGARDING THE 1979 AUTHORIZATION 

FOR THE NATIONAL SCIENCE FOUNDATION. MY STATEMENT IS PRESENTED NOT 

ONLY ON BEHALF OF THE NATION'S GOVERNORS, BUT REFLECTS THE CONCERNS 

OF OTHER MAJOR PUBLIC INTEREST ORGANIZATIONS REPRESENTING STATE AND 

LOCAL GOVERNMENTS, NAMELY THE NATIONAL CONFERENCE OF STATE LEGISLATURES 

AND THE U. S. CONFERENCE OF MAYORS. EACH GROUP DESIRED TO ADDRESS 

THE SUBCOMMITTEE INDEPENDENTLY, BUT RECOGNIZING THE PRESS OF THE 

CONGRESSIONAL SCHEDULE RELUCTANTLY ACCEPTED THE ARRANGEMENT OF 

HAVING ONE SPOKESMAN TODAY. BOTH GROUPS REQUEST THE CHAIRMAN'S 

PERMISSION TO SUBMIT A WRITTEN STATEMENT.

THE INTENT OF MY STATEMENT IS THREE-FOLD:

1. TO REQUEST THAT THE COMMITTEE AUTHORIZE IN FY 79

$42 MILLION OVER A FIVE-YEAR PERIOD FOR THE IMPLEMENTATION 

PHASE OF THE STATE SCIENCE, ENGINEERING AND TECHNOLOGY 

PROGRAM.

2. TO SUPPORT A CONTINUED AND STRENGTHENED RESEARCH 

APPLICATIONS EFFORT WITHIN THE REORGANIZED APPLIED 

SCIENCE AND RESEARCH APPLICATION DIRECTORATE OF THE 

FOUNDATION.

3. TO REQUEST THE CHAIRMAN'S AND THE SUBCOMMITTEE'S SUPPORT 

FOR THE INSTITUTIONALIZATION OF EFFECTIVE INTERGOVERNMENTAL 

MECHANISMS WITHIN THE NSF, PARTICULARLY WITHIN THE 

APPLICATIONS DIRECTORATE TO ASSURE THAT THE PROGRAMS
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ARE RESPONSIVE TO THE NEEDS OF STATE AND LOCAL

GOVERNMENTS.

BEFORE PROCEEDING, I WOULD LIKE TO FIRST COMPLIMENT YOU, MR. CHAIRMAN, 

ON BEHALF OF THE GOVERNORS, LEGISLATORS AND ALL STATE AND LOCAL OFFICIALS AND 

THEIR ASSOCIATED ORGANIZATIONS FOR YOUR CONTINUED AND UNFAILING SUPPORT OF

EFFORTS TO DEVELOP AND STRENGTHEN THE SCIENTIFIC AND TECHNOLOGICAL CAPACITY

OF STATE AND LOCAL GOVERNMENTS. YOUR RECOGNITION OF THE COMPLEX PROBLEMS

THAT FACE STATE AND LOCAL GOVERNMENTS AND THE RESPONSIBLITY OF THE

FEDERAL AGENCIES TO ASSURE THAT THE VAST AMOUNT OF MONIES EXPENDED ON

CIVILIAN R&D ARE MEETING STATE AND LOCAL NEEDS HAS BEEN THE IMPETUS BEHIND

THE CONTINUED STRENGTHENING OF THE FOUNDATION'S INTERGOVERNMENTAL SCIENCE

PROGRAM AND APPLIED RESEARCH ACTIVITIES.

THE STATE SCIENCE, ENGINEERING AND TECHNOLOGY PROGRAM, AUTHORIZED

IN FY 77 COULD NOT HAVE BEEN INITIATED WITHOUT YOUR STRONG SUPPORT. THE

NATIONAL GOVERNORS' ASSOCIATION AND ALL THE ORGANIZATIONS REPRESENTING

STATE AND LOCAL OFFICIALS ON BEHALF OF THEIR CONSTITUENTS ARE INDEBTED

TO YOU AND LOOK FORWARD TO CONTINUED WORK WITH YOU AND THE SUBCOMMITTEE

ON PROGRAMS THAT WILL ASSURE THE EVOLVEMENT OF A STRONG NATIONAL GOVERNMENT

ABLE TO MEET THE COMPLEX PROBLEMS OF TODAY AND THE FUTURE THROUGH THE 

DEVELOPMENT OF AN EFFECTIVE PARTNERSHIP BETWEEN THE FEDERAL, STATE, AND 

LOCAL GOVERNMENTS, WHERE ALL HAVE THE CAPACITY TO IDENTIFY, DEFINE, AND 

COMMUNICATE THEIR R&D NEEDS.



238
- 3 -

SCIENCE IS A POWERFUL FORCE SHAPING THE QUALITY AND CHARACTER 

OF AMERICAN LIFE. NEW CONSUMER PRODUCTS THOUGHT IMPOSSIBLE A FEW 

YEARS AGO APPEAR IN THE MARKETPLACE AND ARE ACCEPTED WITH LITTLE 

THOUGHT TO THE ENORMOUS TECHNICAL PROGRESS THEY REPRESENT. ADVANCES IN 

MEDICAL KNOWLEDGE SINCE 1920 HAVE EXTENDED LIFE EXPECTANCY ANOTHER 18 YEARS. 

DISEASES ONCE CONSIDERED FATAL ARE TREATED ROUTINELY AND SUCCESSFULLY. THE E 

COMPUTER, THE LASTER, HIGH-SPEED TELECOMMUNICATIONS, SUPERSONIC TRANSPORTATIC 

THESE ARE BUT A FEW EXAMPLES OF THE TECHNOLOGICAL DELUGE THAT HAS ENGULFED 

OUR SOCIETY DURING POST-WAR DECADES.

THIS INCREASED INFLUENCE OF SCIENCE AND TECHNOLOGY POSES A UNIQUE 

CHALLENGE TO STATE AND LOCAL GOVERNMENTS. THE BULK OF RESEARCH SPENDING 

HAS OCCURED IN THE PRIVATE SECTOR AND IN THE FEDERAL GOVERNMENT: STATE 

AND LOCAL GOVERNMENTS HAVE NOT BEEN SUPPLIERS OF A NEW TECHNOLOGY.

INDEED, THE FUNCTION OF THESE GOVERNMENTS AS PROVIDERS OF TRADITIONAL 

SERVICES HAS OFFERED LITTLE REASON TO DEVELOP A SCIENTIFIC CAPACITY.

NEW TECHNOLOGY HAS BEEN INTRODUCED TO STATE AND LOCAL SERVICES AS 

INDEPENDENT VENDORS. IN RECENT YEARS, HOWEVER, THE RELATIONSHIP BETWEEN 

SCIENTIFIC KNOWLEDGE AND THE PERFORMANCE OF GOVERNMENTAL INSTITUTIONS 

HAS TAKEN ON A DIFFERENT MEANING. FOR EXAMPLE, GROWING AWARENESS OF 

MAN'S DESTRUCTIVE EFFECT UPON THE PHYSICAL ENVIRONMENT HAS INTRODUCED 

EXPANDED GOVERNMENTAL REGULATORY POWER. AS A RESULT OF THIS EXPANSION 

DECISIONS BY STATE AND LOCAL POLICY MAKERS HAVE A FAR-REACHING AND LONG- 

RANGE EFFECT UPON THE SOCIAL, ECONOMIC, AND PHYSICAL HEALTH OF THEIR 

CONSTITUENTS. NUCLEAR POWER DEVELOPMENT, AIR POLLUTION AND GROUNDWATER 

RESOURCE EXPLORTATION ARE NOW THE OBJECTS OF GOVERNMENT INTERVENTION.
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THE KNOWLEDGE THAT ERRONEOUS OR ILL-ADVISED POLICIES CAN BRING

DISASTROUS CONSEQUENCES HAS BROUGHT SOBERING, NEW OBLIGATIONS TO
*

ELECTED OFFICIALS.

RECOGNIZING THAT AN EXPANDING SET OF PUBLIC POLICY ISSUES 

HAVE SCIENTIFIC AND TECHNICAL DIMENSIONS, IT IS CRITICAL NOW MORE 

THAN EVER THAT THE INITIATIVE THAT BEGAN WITH THE STUDY GRANTS UNDER

THE SSET PROGRAM IN 1977 BE CARRIED THROUGH WITHOUT INTERRUPTION, INTO

AN IMPLEMENTATION PHASE IN FY 79.

THE NATIONAL GOVERNORS' ASSOCIATION AND THE NATIONAL CONFERENCE

OF STATE LEGISLATURES SUPPORTED BY THE OTHER STATE AND LOCAL ORGANIZATIONS 

REQUEST THAT THE COMMITTEE AUTHORIZE TO THE NATIONAL SCIENCE FOUNDATION 

$42 MILLION IN FY 79 FOR A FIVE-YEAR IMPLEMENTATION PHASE OF THE 

STATE SCIENCE AND ENGINEERING TECHNOLOGY PROGRAM. THIS FUNDING LEVEL IS 

DESIGNED TO PROVIDE EACH BRANCH OF STATE GOVERNMENT WITH A $100,000 

MAXIMUM FOR THE FIRST TWO YEARS, $80,000 FOR THE THIRD AND FOURTH 

YEARS AND $60,000 FOR THE FIFTH AND FINAL YEAR.

THIS TYPE OF SEED MONEY PROGRAM WILL ALLOW THE STATES TO DEMONSTRATE 

THE EFFECTIVENESS OF AN INCREASED S/T CAPACITY TO THEIR CONSTITUENCIES 

AND ENHANCE THE POSSIBILITY OF A CONTINUED PROGRAM WITH STATE FUNDS.

THE INTERGOVERNMENTAL PROGRAM WITHIN NSF HAS PROVEN SUCH A SEED

MONEY PROGRAM CAN BE SUCCESSFUL.

SEVERAL DEMONSTRATION S/T CAPACITY BUILDING PROJECTS SUPPORTED BY 

THE NSF OVER THE LAST SEVERAL YEARS HAVE RESULTED IN THE INSTITUTIONALIZING

OF S/T MECHANISMS WITHIN BOTH THE LEGISLATIVE AND EXECUTIVE BRANCHES OF

STATE GOVERNMENT.
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IN HAWAII, NSF SEED MONEY WAS INSTRUMENTAL IN THE INSTITUTIONALIZING

OF A CENTER FOR SCIENCE POLICY AND TECHNOLOGY ASSESSMENT, NOW ALMOST
*

WHOLLY SUPPORTED BY THE STATE GOVERNMENT. THE GOVERNOR OF MICHIGAN 

HAS REQUESTED $50,000 OF STATE MONEY THIS YEAR TO CONTINUE A PROGRAM 

STARTED AND PROVEN EFFECTIVE THROUGH THE USE OF NSF SEED MONEY. IN THE 

LEGISLATURES OF MINNESOTA, NEW YORK AND ILLINOIS, NSF DEMONSTRATION 

PROJECT SUPPORT PAVED THE WAY FOR CONTINUED STATE FUNDING.

SUPPORT FOR THE SSET IMPLEMENTATION PROGRAM IS BASED ON THE 

BELIEF THAT SIMULTANEOUS EFFORTS IN ALL THE STATE5,COUPLED WITH A 

COOPERATIVE FEDERAL POSTURE, WOULD PROVIDE A MUTUALLY

REINFORCING IMPETUS TO ESTABLISH EFFECTIVE NATIONWIDE 

S/T CAPACITY.

DESPITE THE MEAGER AMOUNT OF MONEY AVAILABLE TO EACH STATE 

UNDER THE PRESENT SSET STUDY GRANT PROGRAM, ($25,000 PER BRANCH PER 

STATE) 49 EXECUTIVE BRANCHES AND 42 STATE LEGISLATURES ARE INVOLVED 

IN THE PROGRAM. (I HAVE PROVIDED THE SUBCOMMITTEE WITH DOCUMENTS 

OUTLINING THE VARIOUS STATE ACTIVITIES UNDER THE PROGRAM.) THE 

STATES HAVE CONTRIBUTED OVER AND ABOVE THE REQUIRED MATCH IN ORDER TO 

CARRY OUT THEIR STUDIES.

MOST ALL WILL HAVE COMPLETED THEIR PLANS BY LATE SUMMER AND WILL 

BE READY TO BEGIN IMPLEMENTATION. IF SEED FUNDING IS NOT AVAILABLE 

IN FY 79, THE MOMENTUM NOW IN THE STATES WILL BE LOST.
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WE WILL HAVE MISSED AN EXCELLENT OPPORTUNITY TO ASSURE THAT 

OUR NATION'S POLICYMAKERS HAVE THE CAPACITY TO ACT EFFECTIVELY ON

COMPLEX PUBLIC POLICY ISSUES.

THE SSET PROGRAM IS ONLY ONE OF THE SEVERAL PROGRAMS WITHIN

THE NEWLY REORGANIZED APPLIED RESEARCH AND SCIENCE APPLICATIONS

DIRECTORATE OF THE NSF THAT IS OF CONCERN TO STATE AND LOCAL INTERESTS.

THE PUBLIC INTEREST GROUPS HAVE CLOSELY MONITORED THE REORGANIZATION

OF RANN INTO THE ASRA DIRECTORATE, AND THOUGH GENERALLY APPROVING OF THE 

REORGANIZATION, REMAIN CONCERNED ABOUT THE ROLE OF APPLIED RESEARCH 

BEFITTING STATE AND LOCAL GOVERNMENT. WITHIN THE NSF, DR. ATKINSON, THE 

DIRECTOR OF THE NSF, AND DR. SANDERSON, THE ASSISTANT DIRECTOR FOR ASRA, HAVE 

TO THEIR CREDIT, MET WITH THE EXECUTIVE DIRECTOR OF THE VARIOUS STATE AND

LOCAL GROUPS TO EXPLAIN THE OBJECTIVES OF ASRA AND HAVE STATED THEIR INTENT

TO ASSURE THAT EXISTING EFFORTS WITH STATE AND LOCAL GOVERNMENTS WILL BE

STRENGTHENED. OUR INPUT HAS BEEN SOLICITED AND WELCOMED.

ON BEHALF OF THE INTEREST GROUPS, I WOULD LIKE TO EXPRESS SOME

OF OUR CONCERNS AND ALSO OFFER FOR YOUR CONSIDERATION SEVERAL

RECOMMENDATIONS THAT IF IMPLEMENTED COULD ASSIST THE NSF IN

MAKING ASRA MORE RESPONSIVE TO THE NEEDS OF STATE AND LOCAL GOVERNMENT.

THOUGH ASRA IS INTENDED TO MAINTAIN AND STRENGTHEN THE PAST

ACITVITIES OF RANN, NOT MUCH PROGRESS WILL BE MADE UNTIL THE NSF

RECOGNIZES THE IMPORTANCE OF THE ROLE APPLIED PROBLEM SOLVING RESEARCH 

PLAYS. FROM OUR VANTAGE POINT, THIS RECOGNITION WILL NOT BE

ACCOMPLISHED UNTIL STATE AND LOCAL OFFICIALS HAVE REPRESENTATION

ON THE NSF BOARD OF DIRECTORS AND THEREFORE HAVE A VOICE IN
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ESTABLISHING NSF PROGRAMS AND PRIORITIES.

IN ADDITION TO MEMBERSHIP ON THE BOARD, STATE AND LOCAL 

GOVERNMENT REPRESENTATIVES MUST BE DIRECTLY INVOLVED, THROUGH 

INSTITIONALIZED MECHANISMS, IN THE PLANNING AND EVALUATION OF 

ASRA PROGRAMS. THE INTERGOVERNMENTAL SCIENCE, ENGINEERING AND 

TECHNOLOGY ADVISORY PANEL'S TASK FORCE ON SCIENCE AND TECHNOLOGY 

OF THE OSTP CHAIRED BY MR. TED TEDESCO, HAS MADE SIMILAR 

OBSERVATIONS AND RECOMMENDATIONS. I WOULD ASK THE CHAIRMAN'S

PERMISSION TO SUBMIT THE TASK FORCE'S REPORT FOR THE RECORD.

ALL THE MAJOR PUBLIC INTEREST GROUPS ARE REPRESENTED ON 

THIS TASK FORCE AND ENDORSE THE STATED RECOMMENDATIONS.

BEFORE CONCLUDING MY STATEMENT, I WOULD LIKE TO STATE THAT 

THE PUBLIC INTEREST GROUPS IN THEIR FERVOR FOR SUPPORTING 

EFFECTIVE APPLIED RESEARCH PROGRAMS, ARE NOT IN ANY WAY ASKING 

THAT THE BASIC RESEARCH EFFORT OF THE NSF BE DIMINISHED. WE 

RECOGNIZE THE IMPORTANCE OF AND ENDORSE A STRONG BASIC RESEARCH 

PROGRAM. WITHOUT IT, OUR PURSUIT OF KNOWLEDGE AND ACADEMIC 

EXCELLENCE AND THE QUALITY OF ACADEMIC INSTITUTIONS WOULD 

SURELY BE LOST.

OUR CONCERN IS THAT APPLIED PROBLEM SOLVING RESEARCH 

BE RECOGNIZED AS NECESSARY AND BENEFICIAL ACTIVITY WITHIN THE 

NSF AND ADEQUATE FUNDS BE APPROPRIATED TO ASSURE THE DEVELOPMENT

OF AN EFFECTIVE PROGRAM.

THANK YOU, MR. CHAIRMAN.
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SCIEN CE  AND TECHNOLOGY
STATE AND LOCAL GOVERNMENTS ARE CONFRONTED BY AN EVER INCREASING

NUMBER OF PROBLEMS THAT ARE COMPLICATED SY SCIENTIFIC AND TECHNOLOGICAL
CONSIDERATIONS. MANY OF THESE PROBLEMS ARE BROUGHT ABOUT AS A RESULT OF
FEDERAL PROGRAMS AND REGULATIONS IMPOSED UPON THE STATES.

AT THE SAME TIME, THE FEDERAL GOVERNMENT SUPPORTS A MULTI-BILLION
DOLLAR RESEARCH AND DEVELOPMENT BUDGET WHICH DOES NOT EFFECTIVELY MEET STATE
AND LOCAL NEEDS. ALTHOUGH MANY GOVERNMENT-FINANCED DISCOVERIES IN SCIENCE
AND TECHNOLOGY HAVE BEEN ADAPTED FOR PRACTICAL USE, THIS APPLICATION HAS
OFTEN BEEN MERELY COINCIDENTAL BECAUSE FEDERAL RESEARCH AND DEVELOPMENT
GENERALLY IS NOT UNDERTAKEN TO ADDRESS SPECIFIC AREAS OF CONCERN AS DEFINED
BY STATE AND LOCAL GOVERNMENTS.

IF THE GENERAL PUBLIC IS TO DERIVE MAXIMUM BENEFIT FROM THE CIVILIAN-
ORIENTED RESEARCH AND DEVELOPMENT BUDGET SUPPORTED AT GREAT TAXPAYER EXPENSE,
ITS INVESTMENT MUST BE RECONSIDERED TO EMBRACE THIS BROADER RANGE OF SCIENTIFIC
AND TECHNICAL PROBLEMS.

IN ORDER TO ACHIEVE THIS GREATER RETURN FOR STATE GOVERNMENTS AND THEIR
CITIZENS, A STRONGER LONG-TERM RELATIONSHIP WITH THE EXISTING FEDERAL SCIENCE
AND TECHNOLOGY ESTABLISHMENT MUST BE FORGED. THE CREATION OF THE INTERGOVERNMENTAL 
SCIENCE, ENGINEERING AND TECHNOLOGY ADVISORY PANEL (ISETAP) UNDER THE CHAIRMAN­
SHIP OF THE DIRECTOR OF THE OFFICE OF SCIENCE AND TECHNOLOGY POLICY PROVIDES THE 
MECHANISM FOR DIRECT COMMUNICATION WITH THE FEDERAL GOVERNMENT. THE DEGREE TO 
WHICH ISETAP REALIZES ITS POTENTIAL IS DEPENDENT UPON THE BREADTH OF INTERPRETA­
TION WITH WHICH THE PANEL ADDRESSES ITS CHARGE.

IN ORDER TO MEET STATE RESPONSIBILITIES, STATE CAPABILITIES MUST BE IMPROVED 
TO ENCOMPASS A GREATER RECOGNITION OF THE IMPORTANCE OF THE SCIENTIFIC AND TECHNO-

1
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LOGICAL ELEMENTS IN STATE POLICY ISSUES. THE STATE SCIENCE, ENGINEERING AND

TECHNOLOGY (SSET) PROGRAM WAS CREATED BY THE CONGRESS, WITH THE SUPPORT OF

THE NATIONAL GOVERNORS' ASSOCIATION, TO ASSIST STATE EXECUTIVES AND LEGIS­

LATORS IN DEVELOPING THIS CAPACITY.

THE NATIONAL GOVERNORS' ASSOCIATION HAS ENDORSED, AND VIRTUALLY ALL OF

ITS MEMBERS ARE PARTICIPATING IN, THE PLANNING PHASE OF THE SSET PROGRAM.

IT HAS BEEN WELCOMED AS A COOPERATIVE EFFORT TO BUILD WITHIN THE STATES A

GREATER CAPACITY FOR RESOLVING POLICY ISSUES THAT HAVE SIGNIFICANT SCIENTIFIC

OR TECHNOLOGICAL CONTENT.

HOWEVER, CAPACITY-BUILDING IS A GRADUAL AND LABORIOUS PROCESS. NEW

INSTITUTIONS CREATED THOUGHTLESSLY SELDOM SURVIVE, AND OLD INSTITUTIONS YIELD

SLOWLY TO PRESSURES FOR CHANGE. PROGRAMS LIKE SSET MUST BE SUSTAINED AT

REASONABLE LEVELS AND FOR A REASONABLE TIME IF THEY ARE TO SUCCEED.

WE ARE THEREFORE DISMAYED BY THE UNEXPECTED DELETION OF FEDERAL SUPPORT

FOR SSET FROM THE 1979 EXECUTIVE BUDGET. SSET OBJECTIVES CANNOT BE ACHIEVED

UNLESS PLANNING STUDIES CURRENTLY UNDERWAY ARE SECURED BY A COMMITMENT TO

IMPLEMENTATION.

THE NATIONAL GOVERNORS' ASSOCIATION URGES CONGRESS TO RESTORE SSET

FUNDING FOR FISCAL YEAR 1979 AT A LEVEL OF ?100,000 PER STATE FOR THE EXECUTIVE

BRANCH, WITH AN EQUAL APPORTIONMENT FOR EACH STATE LEGISLATURE. IN ORDER TO

ENSURE THE LONG-TERM COMMITMENT REQUIRED FOR MEANINGFUL IMPLEMENTATION, WE

FURTHER URGE CONSIDERATION FOR A FIVE-YEAR AUTHORIZATION ACT.

2
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Senator Kennedy. Let me just ask this, Dr. Atkinson. I am 
going to submit some questions. It  would be interesting if you could 
review, maybe jus t briefly, your auditing provisions that  have been 
developed in the National Science Foundation  in trying to get a handle 
on some of the programs and projects which have been funded, to be 
sure they conform with what the applications indicate they should.

Dr. Atkinson. Senator Kennedy, the Audit and Oversight Office 
is a new office in the Foundation. I would rath er submit the mate rial 
for the record. I t is a major thrust for us.

Senator Kennedy. OK.
Dr. Atkinson. We think it will help greatly in insuring that policies 

are properly carried out. It  also should reduce a lot of paperwork, 
both inside the Foundation and with the university communities, but 
I prefer to submit a more detailed statement for the record.

Senator Kennedy. We ought to get that.
Jus t given the nature of the k inds of programs you are supporting, 

it is always easy, as some of my colleagues do, to sharpshoot  on 
particula r circumstances. I always felt they were pretty cheap shots, 
quite frankly, but  I know the important fact is to try  to develop the 
kinds of mechanisms so we can review those various factors and insure 
their basic and fundamenta l integrity.

And I will submit some other questions to you.
[The materia l referring to the Office of Audit and Oversight and 

answers to questions submitted follow:]
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OFFICE OF AUDIT AND OVERSIGHT

The O ffi c e  o f  A u d it  and O ve rs ig h t was e s ta b lish ed  O ct ob er  15,
1977 , m o s tl y  from  e x is t in g  s t a f f  u n i ts .  I t s  fu n c ti o n s  a re :

(1 ) pos t hoc sa m pl ing o f  pro posa l a c ti o n s  and pos t-award  
a d m in is t ra ti o n  to  e va lu a te  docu m enta tio n and ad he rence to  
s ta te d  pro cedure s. I t  is  a n t ic ip a te d  th a t  ro ug h ly  te n  p e rc e n t 
o f th e  a c ti o n s  would  be a u d it e d  and th a t  a subsam ple  o f th ese  
may re q u ir e  an in -d e p th  a u d it ;

(2 )  assessmen t o f o v e ra ll  syste m pe rfo rm an ce  and recommenda­
t io n s  f o r  improv ed  and s im p l i f ie d  pro cedure s;

(3 ) in v e s t ig a t io n  o f ch ar ge s o f  im pro per a c ti o n s  by NSF s t a f f  
and m o n it o r in g  o f th e  d e c is io n  re c o n s id e ra ti o n  sy stem ;

(4 ) f in a n c ia l  a u d it s ;

(5 ) m o n it o r in g  and c o o rd in a ti o n  o f pro ce dure s f o r  s c ie n t i f i c  
o v e rs ig h t undertake n by d is c ip li n a r y  a d v is o ry  pan e ls ; and

(6 ) e v a lu a ti o n  and prog ram a u d it .

T h is  O f fi c e  w i l l  c o n ti n u e  to  p ro v id e  in te rn a l a u d it s ; c o o rd in a ti o n  
w it h  o th e r a ge n c ie s , p r in c ip a l ly  DHEW and DOD, which  do mo st o f 
th e  Fed er al  f in a n c ia l  a u d it in g  a t  c o lle g e s  and u n iv e r s it ie s ;  and 
a u d it s  o f  th e  N a tiona l Cen te rs  and some o th e r i n s t i t u t io n s .  The 
p r in c ip a l new fu n c ti o n  is  th e  re v ie w , us in g  a samp le o f th e  cases, 
o f  o u r pro ce dure s from  re c e ip t  o f  a pro posa l th ro ugh th e  pee r re v ie w  
and decis io nm akin g  pro ce ss  and pos t award a d m in is t ra ti o n . The in t e r ­
co mpa ris on  o f  th e  te chn iq ues and approa ch es  to  prog ram management o f 
prog rams th ro u gh o u t th e  Founda tio n w i l l  a ll o w  us to  m a in ta in  h ig h  
s ta ndard s o f pe rform ance  and to  f a c i l i t a t e  th e  adap tion  o f new 
te chn iq ues de ve lope d in  one prog ram to  o th e r pr og rams.  The fu r th e r  
de ve lopm en t o f th e  F ou n da tio n 's  Management In fo rm a ti o n  Sys tem w it h  
i t s  e x te n s iv e  in te g ra te d  f i l e s  o f dat a w i l l  bot h a id  and be aided 
by th e  work o f th e  new O f fi c e .
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Question  1: I am pleased to  note th a t the NSF au th o ri za tion  reques t 
fo r  F isca l Year 1979 includ es  fo r  the f i r s t  time in  
se ve ra l years funds fo r  construction  o f an oce anographic 
research  ve ss el . I be lie ve  ve ry  s tr o n g ly , however, th a t 
construc tion  o f oceanographic  research  vessels  should 
proceed on the  basis  o f a comprehensive lon g-range p la n , 
based on an assessment o f fo re se ea ble fu tu re  needs. I 
understand th a t UNOLS (U n iv e rs it y  Nat iona l Oceanographic
La bo ra to ry  System) has been wo rking  on such a plan in  
co op erat ion w ith NSF. What is  the  st at us  o f th a t plan ?
When w i l l  i t  be completed? W ill  the plan be ava ilab le  to
Congress be fore submission  and co nsid era tion o f the  NSF
F is ca l Year 1980 budget?

Answer: The UNOLS Ad viso ry  Counc il has completed a pla n e n t it le d ,
"On the Order ly  Replacement o f the Academic Research F le e t. "
Th is pla n is  a culm in at ion o f a ye ar  o f e f fo r t  by members 
o f the Ad vis ory Cou nc il.  I t  draws tc  some ex te nt  on a 
pr ev ious  UNOLS f le e t  plan ning  e f f o r t  in it ia te d  in  October
1974, bu t is  e s s e n ti a ll y  a new re p o rt . In  b r ie f ,  th is  
re po rt  assesses the  pres en t cond it io n  o f the f le e t  and 
addresses the rep lace ments and changes in  comp osition 
which are necessa ry i f  th is  f le e t  is  to  meet the  needs 
o f academic oce anographic research  in  the fu tu re . The 
re port  is  pre sently bein g prepared fo r  d is tr ib u ti o n  to  
the  UNOLS members and w i l l  be presented  fo r di sc us sion  
and app roval a t the  annua l UNOLS meeting on May 18 and
19, 1978. Our ex pe ctat ion is  th a t i t  w il l be endorsed 
by the  UNOLS membership a t th a t tim e and thu s w i l l  be 
w id ely  c ir cu la te d  wel l be fore  the  NSF FY 1980 budget is  
subm itted  to  Congress. The re po rt  w i l l  be d irecte d to  
a l l  agencies concerned w ith  su pp or t and use o f the  academic 
res ea rch  f le e t .



249

Question 2:

Answer:

There appears to  be a pers is te nt and increa sing ly  serious  
problem in  funding  the opera ting costs o f oceanographic 
research vessels in  the academic fl e e t.  Would you please 
provide  an analys is o f th is  problem, and your comments on 
the seriousness of the problem and po tent ia l so lu tio ns.

I t  is  tru e th a t funding  o f the academic fl e e t has been a 
problem in recent years . For example, in 1978, the re may be a 
sh o rt fa ll  o f more than $2.0 M il lio n  or as much as 10% o f the 
amount in i t ia l ly  requested fo r fu ll  ope ration of the 29-sh ip 
f le e t.  There are a number o f reasons fo r the funding problem, 
the dominant one being  the cont inued  declin e in  funding fo r  
academic fl e e t opera tions during  the la s t decade by ONR.
Although dur ing  the same period fund ing from severa l othe r 
agencies increased , even in  the aggregate those increases have 
not  been s u ff ic ie n t to  o ff se t the declin e in  ONR fun din g.

Funding sh o rt fa lls  are dea lt w ith  by opera tor  in s ti tu ti o n s  
in  several ways. Pro jec ted  schedules fo r the budget year are 
cu t back to  achieve some red uc tion in costs . Funding from non- 
Federal sources is  sought,  includ ing sta te , loca l and in dustr ia l 
sources.. These adjus tments are made with  varying degrees of  
success and at  best w il l on ly p a rti a ll y  o ff se t the ove ra ll 
s h o rt fa lls  fo r the to ta l f le e t.  Hence, the average number of 
days u ti li z e d  per ship fo r the yea r w il l be low er,  re su lt in g  
in  higher  da ily  ra te s.

In 1978 the funding  problem was exacerbated by the abrup t and 
almost  complete discon tinuance o f fl e e t use and the concomitant  
sup por t fo r Bureau of Land Management a c ti v it ie s . This posed a 
p a rt ic u la r ly  severe hardship  fo r  a number o f in s ti tu ti o n s  which 
had reserved su bs tant ia l blocks o f shiptim e in  calendar yea r 
1978 fo r BLM.

NSF and the US Geological Survey (USGS) are pres en tly  ne go tia tin g 
an Inte ragency Agreement whereby NSF w il l ass is t th a t agency in 
ob ta in ing shipt ime on academic fl e e t sh ips . This arrangement 
w il l assure some increase in  fl e e t  funding in  the cu rre nt  fi sca l 
year and a grea ter increase next year.  Although i t  is  not  viewed 
as a to ta l so lu tio n to  the cu rren t problem, i t  is  a posi tive  step 
in  th at d irec tion .

NSF's own support  o f fl e e t ships has kept pace w ith  in fl a ti o n  
over the past 5-7 years and continues to  provide 55-70% of 
the to ta l support req uired.  I t  is  s u ff ic ie n t to meet the sh ip ­
time requirements o f NSF supported research pr ojec ts  and, there­
fo re , is  not li k e ly  to  increase as a prop or tio n o f the to ta l,  
unless  our  ocean research programs expand markedly.

In summary, the  problem facin g the academic fl e e t is  one o f 
s u ff ic ie n t u t il iz a t io n  as we ll as s u ff ic ie n t funding . UNOLS and 
the princ ip a l funding agencies need to  encourage increased demand 
fo r  shiptime from sources , such as USGS, which are able  to  pay 
fo r the use o f these imp ortant research reso urces.

2 8-0 96  0  -  78  -  17
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Question 3: Similarly, there appears to be a growing problem in 
obtaining funds necessary to provide modern, sophisticated 
equipment necessary to make the optimum use of the 
academic research fleet. Would you please provide an 
analysis of the seriousness of this problem, and what 
steps can be taken to alleviate it?

Answer: The Foundation's Office for Oceanographic Facilities and 
Support (OFS) is conducting a study of oceanographic 
equipment among research institutions, assessing current 
inventory, state-of-the-art of existing equipment, future 
needs and management problems. Mid-study, it appears 
that equipment is generally available and adequate if not 
ideal for current needs. 3ut problems are mounting. For 
the academic fleet, there has been an overall decline in 
Federal support for oceanographic equipment. While OFS 
funding has remained relatively constant, other sources 
such as ONR have withdrawn support, resulting in increased 
pressure on OFS. NSF research grants continue to fund 
equipment for single investigators. But as the field of 
oceanography has developed, increasing cost and complexity 
of some types of equipment have made shared use by several 
investigators the only practical scheme for acquisition 
This in turn increases the demand for OFS funds.

Over and above the problem of finding support in this highly 
competitive climate for more costly equipment, the oceano­
graphic institutions face the additional problem of high 
loss rate of items used at sea. Formerly only a problem 
for the individual investigator who lost his gear, this 
now has become an institutional management issue owing to 
increased shared use of equipment. OFS support is provided 
with the stipulation that equipment be shared and has 
encouraged various arrangements for pooled equipment at 
the institutions. Although this approach encourages 
maximum utilization of costly gear, it shifts maintenance 
costs and responsibity from the individual investigator 
to the institution, posing a different set of management 
problems. It is expected, therefore, that the GFS study 
will result in recommendations which focus on both management 
and funding needs for the future.
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President
Fred E . Anderson

of  S ta te
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President of  the Senate
Colorado

Executive Dire ctor 
Ea rl S. Mackey

Apri l 11, 1978

The Honorable  Edward M. Kennedy
United  States Senate
431 Russell Senate O ffi ce  Bldg.
Washington, D.C. 20510 

Dear Sena tor Kennedy:

I was disappo inted to learn that  because of  pressing tim e constra ints I would not 
have the op po rtu nit y to  appear personally  before your Subcom mittee on Health  and 
Scien tif ic  Research to discuss the importance of  adding funds to the Na tiona l 
Science Foundat ion's  FY 1979 budget au tho rizat ion  to  support an imple me nta tion 
phase of the  Sta te Science, Engineering, and Techno logy Program.

Please find enclosed a copy of  the tes tim ony I had intended to de liver . I would 
app rec iate it  if  it  could be made a part of  the hearing record and copies of  it  
ci rculated  to the other members of  your Subcommittee.

State leg islatu res pa rti cipa tin g in the SSET Program are very concerned about the 
consequences of  a lapse in funding fo r the program. The Nation al Con ference of 
Sta te Legis lature s endorses the SSET Program and appreciates you r strong and 
po sit ive  leadersh ip in this  impo rta nt  e ffo rt .

Sincerely ,

Represen tati ve Gordon O. Voss 
Minnesota  House o f Representatives 
Chairm an,
NCSL Co mm itte e on Science and Technology

GOV/dmg

Enclosure
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STATEMENT OF REPRESENTATIVE GORDON 0.  VOSS, MINNESOTA 
CH AIR MA N, NATIO NAL CONFERENCE OF STATE LEGISLATURES' SCIENCE AND 

TECHNO LOGY COMMITTEE
TO THE

SENATE COMMITTEE ON HUMAN RESOURCES 
SUBCOMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH 

FOR HEARINGS ON THE NATIO NAL SCIENCE FOUNDATION AUTHORIZATIO N FOR 
FISCAL YEAR 1979

Mr.  Cha irman,  members of  the Subcommittee, my name is Gordon O. Voss. I hold a Ph.D. 
in Mechanica l Engineering from the Univ ersit y of  Minnesota and since 1972 I have been a 
member of  the Minnesota House of Representatives. In Minnesota I serve as cha irman of  the 
Legis lat ive  Coord inating  Commission's Subcom mittee on Science and Technology.  Since 
December 1976, wi th the assistance of  the  Na tional Science Foundat ion, the Minnesota 
Leg isla ture has been develop ing a science and technology sta ff  ca pa bi lity to  provide Minnesota 
leg isla tors  with  informa tion about  often  com plex  sc ient ifi c and tec hn ica l ra mifica tio ns  of  
c ri tica l sta te problems. In addit ion , I have been ac tiv ely invo lved in the Foundat ion's  State 
Science, Engineering, and Technology (SSET) Program as Chairm an of  the  Na tiona l Confe rence 
of  State Leg isla tures'  Science and Techno logy Comm itte e.

It  is in my cap aci ty as Co mm itte e Chairm an that  I appear before you today to request 
that  you authorize  funds in the Nation al Science Foundation's  FY 1979 budget in the amount of 
$42 m illi on  fo r a five-ye ar  imple me nta tion phase fo r the Foundation 's Sta te Science, 
Engineering, and Techno logy Prog ram. This proposed funding  le ve l is based on making available 
to each Sta te executive and legis lative branch that  has completed a management plan based 
upon its  study gra nt undertaken through  the State Science, Engineer ing, and Techno logy 
Program a maximum of $100,000 fo r the fi rs t two  years, $80,000 fo r the th ird and four th  years, 
and $60,000 fo r the fi ft h  and fin al  year.

Mr.  Chairman, as you know, Congress author ized , but fa iled to appropriate , $3 mi llio n in 
FY 1977 to  the Nat ional Science Foundat ion to  in it ia te  the State Science, Engineering, and 
Technology Program. Of  this  amount, $2.5 m illi on  was made ava ilab le to sta te executives and 
leg islatu res  to study ways of  developing or imp rov ing  th ei r capa bil itie s to  use science and 
techno logy resources in thei r po licyma king processes. Desp ite the meager amount of  money 
ava ilab le to each sta te under the SSET Program ($25,000 per branch per sta te) , the Program has 
been enthusiastica lly  receive d by the states. Currentl y, 49 sta te execut ives and 43 sta te 
leg isla tures are pa rti cipa tin g in the SSET Program.
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Before discussing why thi s Subcom mit tee  should au tho rize  and recommend appro pr iat ion  

of  these funds, allo w me to rev iew brie fly the  leg is la tiv e his tor y of  the SSET Prog ram. Perhaps 

the fi rs t majo r recogn itio n by the  Congress that  many state issues invo lved complex  science and 

technology components and that  a hea lthy  int ergovernm ental  system required strengthening  the 

states' capa bil itie s to  deal ef fe ct iv e ly  wi th  these issues was S.32 (National Science Policy  and 

Prio rit ies Act  of  1972) introduce d in the 92nd Congress by the chairman of this sub com mit tee , 

Senator Kennedy. Though it  fa iled to secure passage that  session, it  gained support in both 

Congress and the states and was reintroduce d in the 94th  Congress as the Na tiona l Policy , 

Organizatio n, and Prio rit ie s for Science,  Engineer ing, and Techno logy Act  of  1976.

Section 503 of  that  Act  authorize d the Nation al Science Foundation to  make grants 

ava ilable d ire ct ly  to sta te governments fo r the purpose of  "es tab lish ing and streng thening the 

O ffi ce  of  Sta te Science, Engineer ing, and Technology with in  the exe cut ive  and leg is la tiv e 

branches of the Sta te government ." This Act  became Pub lic Law 94-282. However , in the bill 's 

fin al version, the prov isions fo r the State and Regional Science and Technology Program (T itl e 

V) were dele ted.

The genesis of  the cu rre nt  State Science, Engineer ing, and Techno logy Program is found in 

the National Science Foundation Au thor iza tion A ct  of  1977 which authorize d but did not 

appropriate  funds (Conference Rep ort on H.R. 12566). The FY 1977 NSF budget au tho rizat ion  

dir ec ted  the Foundat ion to develop the State Science, Engineer ing, and Techno logy Prog ram. In 

addit ion , whi le Congress ind ica ted  support for the program, it  stipu lated  that  fu rthe r funds fo r 

the program should aw ait  the com ple tion of the states' study grants  and an eva luation  of  those 

plans.

It  is our understanding that  the Nation al Science Foundation's evaluation of  the sta tes ' 

per formance  in this  Program w ill  be ready by la te  August of  1978. While we app reciate  the 

Congress' concern that  fu rthe r funding  fo r the SSET Program aw ait  these evaluations of  the 

study plans produced under the program, we think the re are com pelling reasons fo r provid ing  

imple me nta tion funds in the Foundation's FY 1979 budget.

In general, these reasons can be summarized as follows:

1. As evidenced by the large  number of applicat ions and the  high qu ali ty of  the 

proposals, sta te leg islatu res are seriously  concerned about the most effe ct ive use of  

science and technology resources in thei r po licy making processes.

2. Many of  the sta te legislat ive study plans w ill  be ready fo r imp lem entat ion  in FY 

1979.
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3. Most sta te leg islatu res w ill  have thei r long, sub stantive sessions beginning in January 
1979. The stud y plans w ill  have iden tif ied im po rta nt  issues to which science and 
technology resources could be applied if  imple me nta tion funds were ava ilab le. 
Given the nature of  sta te legisla ture s' tim e fram es fo r issues, the 1979 sessions are 
cruc ia l to  the effective handling of issues iden tif ied through the gran ts.

4. It  must be recognized tha t regardless of  the recogn itio n and support developed 
with in  sta te leg isla tures during the SSET stud y gra nt phase fo r the benefits  of  
gaining  be tte r access to science and technolgoy resources, the major ity  of  sta te 
leg isla ture s w il l not app ropriate  funds to imp lem ent the study plans fo r reasons t ha t 
I w il l address later .

5. It  is general ly recognized that  support fo r a SSET imp lem entat ion  program is in the 
best interests of  the Federa l government. The SSET Program of fe rs  the po tent ia l 
fo r sign ifica nt  improvemen ts in the capacity of  the states to pa rti cipa te  more 
effect ive ly  in the development, imple me nta tion and de livery of  Federal dom estic 
pol icie s and programs.

The 1978 legislat ive study com pletion  dates, the cru cia l S&T issues that  w il l conf ront  
leg isla ture s very soon, fu tu re  leg islat ive  session tim ing,  and a real poss ibi lity  that  leg islatu res 
w ill  lose momentum in bui lding thei r capa bil itie s al l make it  impe rat ive  that  Congressional 
action on SSET a ffec t NSF's FY 1979 budget.

Al low  me to expand these themes. About three-quarte rs of  the sta te  leg islatu res  that  
have sub mitted applications w ill  be comp let ing  th eir planning grants in October/Novem ber of 
this  yea r. As pa rt of thei r plans most legisla ture s are iden tifying  c ri ti ca l issues containin g S«5cT 
elements that  the y are confronting or w il l confron t in the very near fu tu re . Many leg isla ture s 
w ill  need ad dit ion al assistance dur ing th eir 1979 sessions, which w il l be th eir nex t substantive 
sessions, in order to handle these issues ef fe ct ivel y.  The 14 leg isla ture s that  meet bie nn ial ly 
w ill  not meet  again until  1981. For  those leg isla tures that  meet  yearly , 1979 w il l be th eir "lon g" 
session in which the y, not the governo rs, w ill  set the  agenda. Losing a year between com ple ting  
thei r plans and imp lem enting  them w ill  cause leg isla tures to lose the momentum generated by 
the planning phase now underway. If  the legislat ive impe tus is los t, the SSET planning  grants 
w ill  become ano ther pointless exercise  performed by the  states through a fede ra lly  funded 
prog ram.
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The question tha t log ica lly  arises is "I f a le gis lative capabil ity  to  deal with  S&T questions 
is a cri tica l and recognized need, why aren 't the legislature s funding i t  themselves?" The 
answer to tha t question is in sta te legisla tures' trad ition al  att itudes towards spending money on 
themselves. Not only are thei r budgets cons trained fisca lly , but  they are constrained 
polit ica lly . While legislatures can app ropriate funds fo r new sta te agency programs wi tho ut  
protest, any new programs for themselves lead to accusations of "fe athe ring thei r nest."  In 
1975 to ta l state leg islat ive  branch expenditures were 26% of  the to ta l expenditu res fo r general 
cont ro l of state governm ent.  Tha t percentage has remained constant over the past two odd- 
numbered years and has actu ally decreased since the 1960's.

Another obstacle tha t legislatures face  is the co nfli ct  between the short terms of  e lected 
of fic ia ls  and the amount of  tim e needed to build an ef fect ive,  long-term  capacity. Legislators  
fin d it  hard to ju st ify spending money on a capabil ity  that  may not show imm ediate results,  
pa rti cu la rly  when i t is often  easier to seek outside assistance on a cr isi s- to-cris is basis.

These inst itu tio na l con stra ints  co nfli ct  wi th leg isla ture s' awareness of  the science and 
technology elements of  many issues. As leg isla ture s, in pa rt through the SSET Program, become 
incre asingly conscious o f these issues, c on fli ct  w ill  increase.

In additio n to the SSET Program, two  other fac tors have made leg isla ture s focus more on 
the S&T components of  sta te problems and thei r capacity to deal wi th them . One is the 
increase in S&T issues con fronting  legislatures; the other is the number of  legislatures 
reassserting thei r po licy  making powers. More and more leg isla ture s are look ing at such issues 
as alterna tive fuels , energy sources, and waste management. Leg isla tive  awareness of  the 
tec hn ica lly -re lated  ef fects  of  seemingly non-te chn ical issues such as economic development is 
increasing as well. During the nex t decade, leg isla ture s w ill  have to consider a much greater 
number of these and sim ila r issues -  land use/growth po licy , natura l hazards management, 
medical and health care,  ai r and water qualit y, in format ion  priv acy, to name a few.

As legislature s have ventured beyond the ir tra di tio na l sub ject areas they have experienced 
tremendous gro wth of  thei r oversight capabilities as a means of strengthening  thei r policy  
making powers. Sunset, rev iew of sta te ad minis tra tive rules and regulations,  program 
evaluation, aud it, and reappropr iation of  federa l funds are the oversight methods that  have 
usually been adopted eithe r by themselves or in com bina tion . In less than two years at leas t 23 
states have passed sunset laws since Colorado adopted the fi rs t law in its  1976 session. Though 
rev iew procedures vary wide ly fro m advisory only powers to fu ll comm itte e repeal



256

-  5 -

powers, there are presen tly 34 states with  some form of reg ula tion rev iew . By the  1970's 
program eva luation  and audit ing  procedures were established in 32 leg isla tures as a way to 
improve  government management and ef fic ienc y.  As of  1977, 35 leg islatu res had some 
provis ions fo r rev iew ing  federa l funds com ing into  th eir states. These range fro m almost  
autom atic appropriation to intensive program rev iew  and p rio rit y- se tt ing processes.

Juding by leg is la tiv e requests fo r in format ion  and workshops on these ove rsig ht methods, 
the ove rsight capa bil itie s of  s tate legisla ture s w ill  become even stronge r shor tly .

Not  only are leg isla tures faced with  S&T issues with in  thei r states, but  they are invo lved 
in carry ing  out federa l programs oft en  delegated to the states wi th li tt le  or no consultation . 
Since the mid-1960's over  30 laws wi th sc ient ifi c and tec hn ica l elements have been passed by 
Congress tha t delegate imp lem entat ion  res ponsibi lity  to  the states. These include the Resource 
Conservation  and Recovery Ac t, the Energy Po licy and Conserva tion Act , the Coastal Zone 
Management Act , and the Clean A ir  Act . The attached lis t of  examples shows the range of 
areas. Delegation of  program imple menta tion to the  states is being accele rated by the "New 
Federalism" and the present federa l emphasis on d ecen tra lizati on .

In order fo r the states to fu lf il l these res ponsibi litie s they need a science and technology 
po licy management capa bil ity . This has been def ined as the capabil ity  to  cr iti qu e,  assess, and 
eva luate proposals including the form ulat ion of  alt erna tiv es . The SSET Program has helped 
leg isla tures design such a capa bil ity  but, as was mentioned ea rlier , it  includes no funds for  
imple menting plans.

Congress, as the in it ia to r of  many programs with  sta te responsib ility  provisions, should 
help provide  states wi th the expertise and capa bi lity they need to  ca rry  ou t those 
respons ibi litie s ef fe ct ivel y.

To quote fro m a 1972 Federal inte ragenc y repo rt on the rela tionship  o f the Federal  
governm ent to  s tate and local  ut ili zation o f science and technology:

If  the cap acity  of  sta te and local governm ent to produce and eva luate sc ient ific know ledge is indispensible to the solutio n of  national problems, then a fed era l investment in that  cap acity  is jus tif ied.

(from  Co mm itte e on Int ergovern menta l Science Relations to the Federal Council  for
Science and Technology, Pub lic Technology: A Too l fo r Solving Na tional Problems)

Thank you, Mr.  Chairman

Submitted: Apr il 11, 1978
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Examples of  Federal Laws Delega ting  
Imple me nta tion Responsib ilities to the States

Federal Coal Mine Safety Ac t Amendments 
of  1965

National T ra ff ic  and Mo tor Vehicle 
Safety  A ct of  1966

Highway Safety  Act  of 1966

Federal Metal and Nonm eta llic  
Mine Safety  Act

Na tural Gas PiDeiine Safety 
Act  of  1968

Radia tion  Control fo r Hea lth 
and Safe ty Act  of 1969

Federal  Rai lroad Safety Ac t 
o f 1970

OccuDationai  S afety and Health 
Act  of  1970

Energy Po licy  and C onservation Ac t 
(EPCA)

Energy Conservation  and Prod uction 
Act  (ECPA)

Coastal Zone Management Act  
of  1972

Resource Conservation and Recovery Ac t

Nation al Mass Transportation  Assistance 
Act

Omnibus Cr ime Co ntrol and Safe Streets 
Act  o f 1968

Lead Based Paint Poisoning Preven tion  
Amendments

Clean A ir  Act  Amendments of  1970

Federal Enviro nmental Pestic ide Control 
Act  of  1972

Noise Co ntrol Ac t of 1972

Federal  Water Po llu tion Co ntrol Ac t 
Amendments of 1972

Marine Mammal Prote ction  Act  of  1972

Safe Dr ink ing  Water Ac t of  1974

Marine Protec tion Research and Sanctuaries 
Act  of  1972

Emergency Highway Energy Conservation  
Act

T it le  XIX  of  Socia l Security  Act  
(Medica id)

Na tiona l Health  Planning and Resources 
Development Act

Health  Maintenance  Organ izat ion Ac t 
of  1973

Emergency Medica l Serv ice Svstem Act  
of  1973

Juv eni le Justic e and Delinquency Prevention 
Act  of  1974
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SUMMARY OF STATE LEGISL AT IVE SSET APP LICA TIONS

Thir ty  s ta ts  le g is la tu re s had submitted SSET proposals to NS" by the 
October 30, 1977 second round deadline. Eig ht are jo in t  le g is la ti v e / 
executive aoolic atio ns;  nine process to imorove an exi st in g  st ru ct ure ; 
and twenty-one w il l be developing a new system.

In th e ir  nine to twelve month stu dies most le g is la tu re s w i l l :
-survey ano ca talog  exi st in g  sources o f s i  t  In fo rm at ion *or  tne 
le g is la tu re s (u n iv e rs it ie s , st ats  agencies , e tc .)

-lo ok  at  othe r st ate s'  le g is la ti ve  s i t  programs and any oast or 
oresent in -s ta ts  programs

-sy nth es ize  the inform at ion  co lle ct ed to determine the most fe as ib le  
approaches

-sub mit  implementat ion reconmendati ons and a plan to the le g is la ti v e  
leac ersn io. Most fi na l reports fo r ap ol icatio ns  already  or  about to be 
approved w il l be completed by October/November 1973.

Wi thin th is  general ou tl in e  the re are a wide range o f approaches th a t re fl e c t 
the d iv e rs it y  o f le g is la ti ve  needs and st ru ct ure s.  Some le g is la tu re s w il l 
concsntra ts on ou ts ide resources such as st ate  un iv ers it ie s  (Maine,
South Ca ro lin a,  Oklahoma, West V ir g in ia , and Utah); wh ile  oth ers  w il l assess 
possible in-housa technical s ta f f  (V ir g in ia  and Nevada). 'Ways to deal w ith  
specif ic  cu rren t le g is la ti v e  problems w il l be examined by Minnesota (waste 
d isposa l),  Texas (energ y),  and Vermont (en ergy). S t i l l  othe r sta tes w il l 
attempt to  be tter coo rdin ate  exis ting  in fo rm at ion av ai lable to the le g is la tu re  
(C a lif o rn ia  and Pennsylvania); or  examine oa st , cu rre nt  and pote ntia l 
le g is la ti o n  with  s 4 t  elements (North Ca ro lin a,  Arizon a, Colorado and 
Nebraska).

The grant performers  vary from le g is la ti v e  Council and s c ie n ti fi c  s ta f f  to 
in div idual consultants and un iv e rs ity  co ntract ors . In Connecticut the 
executive and le g is la ti ve  branches w il l work w ith  the state Academy o f 
Science and Engineer ing. Several le g is la tu re s w il l apooint  a special  
ov ersigh t conrn ittee fo r th e ir  stud ies.  Massachusetts w il l invo lve  at least  
h a lf  o f the le g is la tu re 's  standing  committees in it s  work plan.

NCSL s ta f f  est imate th at at  least  seven more state le g is la tu re s w il l submit 
ap pl icat ions  by the February 23, 1973 fi n a l deadline. Eig ht othe r le g is la tu re s 
have shown in te re s t.  I f  a ll  fi ft e e n  le g is la tu re s apply , a to ta l o f fo rt y -  
fi ve  state  le g is la tu re s w il l pa rt ic ip a te  in  the SSET program. However," 
s ta ff  an tic ip ate  th at a to ta l o f th ir ty -e ig h t to fo rt y  le g is la ti v e  ao ol ica tio ns  
is a more li k e ly  est ima te.
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Attachment 3
A Resolution Adopted by the National Conference of State Legislature's

Committee on Science & Technology

August 3, 1977

In order to improve the applicat ion of  sc ient ific and technological resources to  the 
problems and issues con fron ting  state governments,  the National Conference of 
Sta te Legis latures recommends:

1. That  Congress and the National Science Foundation be commended for 
author izing and implementing the State Science, Engineering, and 
Technology Program, which provides funds to state  governments to 
iden tify ways of using sc ient ific and technological resources to 
strengthen state policymaking.

2. That  Congress appropriate su ffi cien t funds to implement the plans 
produced by state legislatures through the State Science, Engineering, 
and Technology Program.

3. That inte rgovernmenta l science and technology communicat ions 
continue to be developed and improved, tha t the Intergovernm enta l

• Science, Engineering,  and Technology Advisory Panel (ISETAP) be 
strengthened in its  position wi thin  the Executive Offic e of the 
President, and tha t state leg islative representat ion on key federal 
research and development advisory groups, especially ISETAP, be 
increased.

4. That  the federa l government, working with  the established 
intergovernmental  bodies and associations representing state and local 
government policymakers, establish an agenda of cr iti ca l issues and 
problems facing the states and their loc ali ties tha t can be used in 
designing federal research and development programs.

5. That each federa l agency involved in research and development  or 
regu latory program imp lementat ion establish effective programs to 
make the results of  these ef forts  ava ilable to state governments and 
tha t an interagency focal point be established to provide info rmatio n on 
these programs.

It  is fur ther  recommended that  the several states:

1. Take action to apply science and technology resources to  the le gis lat ive  
policymaking process by part icipa ting in the State  Science, Engineering,  
and Technology Program, and

2. Communicate their  specific  needs fo r sc ient ific  and technic al 
assistance to the appropriate  federal  agencies and NCSL Offic e of 
Science and Technology in order to fa ci lit at e the development  of 
effective national research and development programs tha t meet state 
needs.
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Senator Kennedy. Thank you all very much.
The subcommittee s tands in recess.
[Whereupon, at 1:40 p.m., the subcommittee adjourned, subject to the call of the Chair.]

o






		Superintendent of Documents
	2019-12-31T15:16:05-0500
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




