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COMMITTEE ON THE ELECTRONICS INSTITUTE 


Senate J o i n t  Reso lu t ion  No. 19, 1982 session, d i r e c t e d  t h a t  t h e  
L e g i s l a t i v e  Counci l  appo in t  a committee f o r  t h e  purpose o f  conduct ing 
a study o f :  

The advi sabi 1 ity o f  c r e a t i n g  a Colorado E l e c t r o n i c s  
I n s t i t u t e  f o r  t he  purpose o f  coo rd ina t i ng  and promoting the  
development o f  research and teaching i n  e l e c t r o n i c s  a t  s t a t e  
u n i  v e r s i  ti es and c o l l  eges. 

The committee has conducted such a study and submits t h e  
f o l  1 owing recommendations: 

--	 That t h e  General Assembly es tab l i sh ,  by s ta tu te ,  a Colorado 
Advanced Technology I n s t i t u t e  (CATI) t o  promote, develop, and 
coord ina te  educat ion and research programs i n  a1 1 f i e l d s  o f  h igh  
technology. 

- - 	 E l e c t r o n i c s  i s  t o  be t h e  i n i t i a l  p r i o r i t y  o f  t h e  i n s t i t u t e ,  bu t  
programs i n  o t h e r  f i e l d s  o f  advanced technology a r e  t o  be 
developed as soon as feas ib le .  

These recommendations, t he re fo re ,  would p rov i  de f o r  t h e  
encouragement o f  technologies more broadly  based than o n l y  i n  t he  area 
o f  e lec t ron ics .  Examples o f  o t h e r  areas o f  h i g h  technology i nc lude  
b i  omedi ca1 and b i  o techn i  ca1 sci  ences, mining and mater i  a1 s 
technologies,  aeronaut ics,  and aerospace engineering. Other 
d i  s c i  p l i n e s  now e x i s t  o r  a r e  emerging which a r e  a l s o  considered "h igh  
tech"  f i e l d s  o f  study -- robo t i cs ,  op t i cs ,  b io-engineer ing f o r  p l a n t s  
and animals, and manufactur ing technology t o  name a few such areas. 

Fur ther ,  i t  i s  d i f f i c u l t  t o  p lace i n  exact  ca tegor ies  many o f  t h e  
areas of advanced techno1 ogy because o f  over lapp i  ng d i  s c i  p l  ines. As 
one example, the  s tudy o f  t r a c e  elements may have a p p l i c a t i o n  t o  t h e  
techno log ies  o f  m ic roe lec t ron i cs ,  b i  o-medical sciences, and mater i  a1 s 
s c i  ence. 

D e f i n i t i o n  o f  Advanced Techno1 ogy 

For  purposes o f  t h i s  repo r t ,  "h igh"  o r  "advanced" technology a r e  
used in terchangeably  as synonyms. These words a r e  commonly used t o  
descr ibe  research, educat ion, o r  i n d u s t r i e s  which have several  common 
cha rac te r i  s t i cs .  One d e s c r i p t i o n  of these cha rac te r i  s t i c s  as found i n  
h igh  tech  i n d u s t r i e s  i s  prov ided i n  a s t a f f  study f o r  t h e  J o i n t  
Economic Committee o f  t h e  U.S. Congress: 

High technology i n d u s t r i e s  consi s t  o f  heterogeneous 
c o l l e c t i o n s  of f i rms t h a t  share several  a t t r i  butes. F i r s t ,  
t h e  f i rms a r e  l abo r - i n tens i ve  r a t h e r  than capi t a l - i n t e n s i v e  
i n  t h e i r  product ion processes, employing a h igher  percentage 



o f  technicians, engineers and sc i en t i s t s  than other 
manufacturi ng compani es. Second, the indus t r ies  are 
science-based i n  t h a t  they t h r i v e  on the app l i ca t ion  o f  
advances i n  science t o  the marketplace i n  the  form o f  new 
products and production methods. Thi r , research and design 
inputs  are much more important t o  the continued successful 
operation o f  h igh technology f i rms than i s  the case f o r  
other manufacturing indust r ies .  

The report  continued by l i s t i n g  the f o  lowing types of i ndus t r ies  
involved i n  h igh technology: 

A1 though analysts have reached no general agreement on a 
d e f i n i t i o n  of a h igh technqlogy industry,  there i s  a general 
agreement t h a t  the f o l  lowi ng Standard Indu s t r i  a1 
Class i f ica t ion (SIC) indus t r ies  qua l i fy :  chemicals and 
a1lied products (SIC 28) ;machinery, except e l e c t r i c a l  (SIC 
35) ; e l e c t r i c a l  and e lec t ron ic  machinery, equi pment and 
supplies (SIC 36); t ranspor ta t ion equipment (SIC 37) ; and 
measuring, analyzing, and cont ro l  l i n g  instruments; 
photographic, medical and op t i ca l  goods; watches and clocks 
(SIC 38). Employment i n  these indus t r ies  i s  used i n  t h i s  
section t o  measure the importance of the high technology 
indus t r ies  t o  job  development i n  the nat iona l  economy. 

Techno1 ogical  Indus t r ies  i n  Colorado 

Manufacturing employment i n  Colorado has been increasing a t  a 
s i gn i f i can t l y  higher r a t e  thqn the whole o f  the United States has 
experienced. I n  the eleven years ending 1981, a recent report  o f  
IntraWest Financi a1 Corporation lJ said t ha t  Colorado's employment i n  
manufacturi ng increased by f i fty-seven percent, compared w i  t h  f i ve 
percent f o r  the nation. Most notable i n  Colorado has been the growth 
i n  production o f  e lec t ron ics ,  computers, telecommunication, 
instrumentati  on, and other h i  yh tech items. These indus t r ies  i n  
Colorado account f o r  two out  o f  f i v e  o f  the s ta te ' s  manufacturing 
workers. 

Most o f  the high technology indus t r ies  i n  Colorado are 
concentrated i n  the f r o n t  range counties. The IntraWest repor t  
contained the f o l  lowi ng informat ion on the numbers o f  manufacturing 
establishments and h igh tech manufacturers i n  the fo l lowing counties: 

TI References t o  thTs repor t  and the others mentioned herein are-
contained on page 45, "sel ected references". 



Tota l  

To ta l  High Tech % High 


County Manufacturers Manufacturers Tech 


Denver 
Boulder 
Arapahoe 
Je f fe rson 
Adams 
El  Paso 
Larimer 
We1 d 

(Source: U n i v e r s i t y  o f  Colorado Business Research D i v i  s i  on, D i rec to ry  
o f  Colorado Manufacturers, 1982. ) 

There a re  reasons f o r  t he  concent ra t ion  o f  these i n d u s t r i e s  i n  
c e r t a i n  areas. The IntraWest r e p o r t  s ta ted  t h a t  h igh  tech  f i rms,  i n  
p a r t i c u l a r ,  b e n e f i t  from a c l u s t e r i n g  o f  f i r m s  i n  a geographic area. 
Large numbers o f  s i m i l a r  f i r m s  increase the  a v a i l a b i l i t y  o f  s k i l l e d  
l a b o r  and o the r  spec ia l i zed  resources. There are, o f  course, many 
o the r  reasons f o r  manufacturers t o  l o c a t e  i n  Colorado, i n c l u d i n g  
cl imate, 1 i  f e s t y l e ,  and support services. However, technology and 
h i g h l y  s k i l l e d  l abo r  a r e  more important  cons idera t ions  f o r  h igh  tech  
p l a n t  l o c a t i o n  than t r a d i t i o n a l  cons idera t ions  such as t ranspor ta t i on  
and communication costs. 

The c l u s t e r i n g  o f  these i n d u s t r i e s  i n  several communities along 
the  f r o n t  range places spec ia l  r e s p o n s i b i l i t i e s  on the research 
u n i v e r s i t i e s ,  co l leges,  and techn ica l  t r a i n i n g  i n s t i t u t i o n s  located i n  
the  same area. One reason i n d u s t r y  has loca ted i n  areas near theqe 
i n s t i t u t i o n s  i s  t o  be ab le  t o  draw on t h e i r  strengths. There a l s o  
develops a r e l a t i o n s h i p  under which i n d u s t r i e s  a r e  v i t a l l y  concerned 
w i t h  the  f u r t h e r  development o f  t he  i n s t i t u t i o n s  and are  w i l l i n g  t o  
commit resources f o r  t h i s  purpose. 

A survey conducted by U n i v e r s i t y  o f  Colorado Business Research 
D i v i  sion, Graduate School o f  Business Admini s t r a t i  on, f o r  t h e  Uni ted 
Banks o f  Colorado, used t h e  Standard I n d u s t r i a l  C l a s s i f i c a t i o n  groups 
l i s t e d  above as c r i t e r i a  f o r  determining the  l i s t  o f  companies 
invo lved i n  h igh  technology goods and serv ices i n  Colorado. Th is  
d e f i n i t i o n  o f  h igh  technology i n d u s t r i e s  inc luded manufacturing, 
communication services, and d i  s t r i  b u t i  on f a c i  1 it i e s  devoted t o  the  
fo l l ow ing :  

- E lec t ron i c  components and accessori  es. 
- Computers and p e r i  pheral  equi pment. 
- Engineering, labora tory ,  s c i e n t i f i c  inst ruments and equipment. - Measuring and c o n t r o l  l i n g  instruments. 
- Op t i ca l  instruments. 
- Surgical  and medical inst ruments and apparatus. 
- Photographic equi p e n t  and supplies. 



- Cablev is ion service. - Telecommunications. 
- Who1 esal e Trade. - E l e c t r o n i c  p a r t s  and equipment. 

- Commerci a1 machines and equi pment. 

The l i s t  of Colorado f i m s  i d e n t i f i e d  as engaged i n  one o r  more 
of these a c t i v i t i e s  t o t a l e d  722, ranging from very  small t o  very  l a r g e  
i n  size. I n  f a c t ,  o f  t he  357 companies ( o f  722) responding, over 46 
percent employed ten  o r  fewer employees and another 40.3 percent 
employed between ten  and 99 persons. The twelve l a r g e s t  p l a n t s  each 
employed between 1,000 and 7,000 persons w i t h  a t o t a l  o f  over 34,000 
empl oyees. -21 

The same survey i d e n t i f i e d  t h e  f o l l o w i n g  types and t o t a l  number 
o f  f i r m s  o f  each type: 

Tota l  
Number 

Fi  rms 

O f f i c e  and Computing Machines 2 2 

E l e c t r i c  and E l e c t r o n i c  Equi p e n t  110 

Instruments and Related Products 126 

M i  scel laneous Manufactur ing I n d u s t r i e s  1 

Communication 49 

Wholesale Trade -- Durable Goods -414 

Tota l  722 

Since e l e c t r o n i c s  i s  s p e c i f i e d  as t h e  i n i t i a l  p r i o r i t y  on which 
t h e  Colorado Advanced Technology I n s t i t u t e  i s  t o  focus, some f a c t s  
concerning t h e  development o f  t h i s  p a r t  o f  t h e  h igh  tech  i n d u s t r i e s  
are  important. The r a p i d  growth o f  t h i s  i n d u s t r y  i n  Colorado i n  f i v e  
year  i n t e r v a l s  from 1970 t o  1980 is shown below by t h e  f o l l o w i n g  th ree  
Ind i ca to rs :  l/ 

-2/ The twelve l a r g e s t  f i r m s  repor ted  are: Ampex Corporation, B a l l  
Aerospace Systems Di v i  sion, Cobe Laborator ies,  Inc. , D i g i t a l  
Equipment, Eastman Kodak Company, Hewlett-Packard Company (3  
p lan ts ) ,  IBM, Storage Technology Corporat i  on, TRW Colorado 
E lec t ron ics ,  Inc., Western E l e c t r i c .  

Data f o r  1970 a r e  p a r t i a l l y  estimated. 



Elec t ron ics  Indus t ry  	 -Year To t a  1 

Tota l  Employees 

Wages and Bene f i t s  Paid 	 1970 $ 5 7 M  
1975 238 M 
1980 663 M 

Sta te  and Local Taxes Paid 	 1970 $1.5 M 
1975 5.1 M 
1980 18.7 M 

Another c h a r a c t e r i s t i c  o f  e l e c t r o n i c  f i n s  i s  the  r a p i d  
development of new companies enter ing  the  compet i t ive market. O f  t he  
twenty-seven companies inc luded i n  a 1980 survey 4J, twelve were 
es tab l ished since 1975. Further,  t he  survey reported t h a t  fourteen o f  
t he  twenty-seven companies planned d e f i n i t e  expansion i n  Colorado by 
1985. 

Educational Needs o f  Hiah Tech I n d u s t r i e s  

The greates t  needs o f  h igh  tech i n d u s t r i e s  i n  Colorado appear t o  
be f o r  professional  and techn ica l  t r a i n i n g  a t  a l l  levels.  The 
p r i o r i t i e s  o f  t he  companies d i f fe red,  but responses from h igh tech 
i n d u s t r i e s  t o  quest ions concerning t h e i  r f u r t h e r  growth and 
development centered on educational concerns. One example o f  a 
company's p r i  o r i  t y  needs i n  educational programs is quoted be1 ow: 

( a )  Continuing education f o r  degreed employees i n  
s ta te-o f - the-ar t  technology o f  e lec t ron ics ,  computers, 
management and r e l a t e d  f i e l d s .  

( b )  Graduate l e v e l  programs leading t o  the  Masters and 
Ph. D. degrees of bachelor degreed employees who des i re  t o  
advance. 

( c )  Bachelor l e v e l  programs f o r  employees who want t o  earn 
t h e i r  f i r s t  degree. 

Enhancement t o  improve competence i s  needed a t  a l l  
l e v e l s  f o r  two-year techn ic ian  t r a i n i n g  through Ph. D. 
degrees i n  e l e c t r o n i c  engineering and computer science ... 
(our )  p o s i t i o n  i s  t h a t  the  major emphasis should be placed 
on upgrading undergraduate and graduate educational 
oppor tun i t i es  . . . Research i s  important,  especi a1 l y  t o  
a t t r a c t  t op  facu l t y ,  but  should be secondary t o  t h e  pr imary 
course work. 

-41 Survey by the  Colorado Council o f  the  American E lec t ron ics  
Associat i  on. 



Another newer firm said: 

(Our company) ... needs h i g h l y  s k i l l e d  s c i e n t i s t s  and 
techn ic ians  i n  t h e  f i e l d s  o f  biochemistry, molecular  
b i  01 ogy, and genet ic  and b i  ochemical engineering. We are  
f i n d i n g  more qua l i f i ed ,  b e t t e r  t r a i n e d  people out  o f  s tate,  
and o f  course, f o r  economic reasons, would p r e f e r  t o  h i  r e  
i n - s t a t e  people. 

A t h i r d  company reported: 

...(W)e recommend t h a t  t he  design automation p a r t  o f  your  
c u r r i c u l a  be placed h igh  on t h e  p r i o r i t y  l i s t .  Secondly, we 
f i n d  a considerable shortage o f  semiconductor techn ic ians  
which h inders growth i n  t h e  indust ry .  Thi r d l y ,  we have t o  
note  t h a t  t h e  r e l i a b i l i t y  o f  t he  manufacturing equipment 
leaves a l o t  t o  be desired. Therefore, we f e e l  a h igh  
emphasis should be g iven t o  educate techn ic ians  i n  t h e  
maintenance o f  manufacturing equi pment. A1 so ... the 
graduate program you are proposing w i  11 assure t h e  l o c a l  
i n d u s t r y  t o  have the  h ighest  education a v a i l a b l e  f o r  i t s  
1 eaders. 

It i s  d i f f i c u l t  t o  general ize i n  regard t o  the  v a r i e t y  o f  needs 
f o r  professional  and techn ica l  personnel as reported. However, some 
consensus may be seen as t o  t h e  f i r s t  need f o r  strengthening graduate 
and con t inu i  ng educati  on programs and the  baccalaureate 1 eve1 
i n s t r u c t i o n ,  w i t h  l e s s e r  emphasis necessary a t  t h i s  t ime on programs 
a t  the  two-year and techn ic ian  l e v e l  t ra in ing .  

Taking i n t o  cons idera t ion  the  needs and f u t u r e  development o f  
h igh  tech i n d u s t r i e s  i n  Colorado, and the  educational resources 
a v a i l a b l e  t o  support these indus t r i es ,  t h e  committee submits B i l l  1 t o  
c reate  the  Colorado Advanced Technol ogy I n s t i  tute. 

Committee Recommen da ti-on s 

It i s  recommended t h a t  t he  s t a t e  e s t a b l i s h  the  Colorado Advanced 
Technol ogy I n s t i t u t e  (CATI) f o r  t he  purpose of promoting education and 
research i n  h igh  technology f i e l d s .  

There are  several reasons as t o  why t h e  recommendation i s  made t o  
have t h e  i n s t i t u t e  invo lved i n  activities i n  h igh  tech areas i n  
a d d i t i o n  t o  e lec t ron ics .  F i r s t ,  there  are  numerous f i rms,  l a rge  and 
small, located i n  Colorado engaged i n  h igh  technologies other  than 
e lec t ron ics .  E lec t ron ics  may be one p a r t  o r  an important  t o o l  f o r  
these companies, but  t he  emphasis o f  these companies may need t o  be 
placed on research i n  areas o the r  than e lec t ron ics .  

High technology companies i n  Colorado a re  engaged i n  d i v e r s i t y  o f  
manufacturing re1 ated t o  aeronautics and aerospace, b i  o-medi ca l  



instruments, a p p l i c a t i o n s  of genet ics  research, along w i t h  o the r  
areas. The s t a t e  has an i n t e r e s t  i n  these a c t i v i t i e s  as we l l  as 
a c t i v i t i e s  r e l a t e d  t o  e lec t ron ics .  Our f u t u r e  economy i s  being 
developed i n  many f i e l d s  and we w i l l  be fo r tunate  t o  have i n d u s t r i a l  
s t reng th  i n  several areas r a t h e r  than having t o  r e l y  on t h e  changing 
fo r tunes  o f  a s i n g l e  indus t ry .  

Another reason f o r  recommending i n c l u s i o n  o f  several advanced 
technologies i n  CATI i s  t h a t  our  h igher  educat ion system i s  a l ready 
a c t i v e  i n  research p r o j e c t s  i n  b i  o-medical , aeronaut ics and aerospace, 
mining and materi  a1 technology, e lec t ron i cs ,  and i n  o the r  areas. Some 
o f  t he  research may i n v o l v e  a combination of two o r  t h ree  d i s c i p l i n e s  
such as e l e c t r o n i c  ins t rumenta t ion  f o r  b i  o-medical science o r  
technologies. The research c a p a b i l i t i e s  and i n t e r e s t s  i n  Colorado 
h igher  educat ion range across a l l  f i e l d s  o f  h igh  technology and we 
should take advantage of our  s t rengths  i n  a l l  o f  those f i e l d s .  
(Appendix A shows the  responses received t o  a survey of the  major 
research a c t i v i t i e s  being conducted i n  h igh  techno1 ogy areas a t  
Colorado i n s t i t u t i o n s  of  h igher  educat ion).  

T i t l e .  The term "advanced technology" i s  used t o  i n d i c a t e  t h a t  
t h e  scope o f  a c t i v i t i e s  o f  t he  i n s t i t u t e  i s  t o  encompass more than 
e l e c t r o n i c s  o r  any o the r  s i n g l e  f i e l d  o f  h igh  technology. E lec t ron i cs  
i s  t o  have the  i n i t i a l  p r i o r i t y ,  bu t  o the r  advanced technologies a re  
t o  be developed as soon as feas ib le .  

L e g i s l a t i v e  i n t e n t .  The purpose o f  the  l e g i s l a t i o n  i s  t o  
"promote, develop, and coord ina te  educat ion and research proqrams i n  . -
f; e l d s  o f  advanced~technology. " Spec i f i ca l l y ,  the  i n s t i t u t e  i s  t o  seek 
t o  improve the  q u a l i t y  and the  q u a n t i t y  o f  co l l ege  and u n i v e r s i t y  
graduates i n  f i e l d s  of advanced technology, t o  f u r the r  the  research 
c a p a b i l i t i e s  o f  h igher  education, t o  p rov ide  i n c e n t i v e s  t o  a t t r a c t  and 
r e t a i n  super ior  f a c u l t y  members, and t o  enhance the  economic hea l th  o f  
t h e  s t a t e  by encourayi ng investment, governmental and p r i va te ,  i n  
educat i  onal programs which promote advanced technology educat ion and 
research and development. 

Governance. The Board of D i r e c t o r s  o f  CATI w i  11 be a combination 
o f  representa t ives  of h igher  educat ion and advanced tech i n d u s t r i e s  
and associated businesses. The governing boards o f  s t a t e  i n s t i t u t i o n s  
having co l leges  of engineering -- the  Regents o f  t he  U n i v e r s i t y  o f  
Colorado, the  Sta te  Board of Ag r i cu l t u re ,  and the  Trustees o f  the  
Colorado School of Mines -- each w i  11 appoint  one member who s h a l l  
serve a t  the  pleasure of t h e i r  board. The execut ive d i r e c t o r  o f  t he  
Department o f  Higher Education would appoint  one member who would a c t  
as secretary o f  t he  CATI board, t o  assure coord ina t ion  w i t h  the  
broader p l  anni ng f u n c t i  ons o f  the  department. 

F ive members would be appointed by the  Governor from the  p r i v a t e  
sec tor  businesses and h igh  technology i ndus t r i es .  Names o f  
knowledgeable persons would be submitted t o  the  Governor by groups 
rep resen ta t i ve  o f  advanced technology f ie lds .  These appointees would 
be subject  t o  conf i rmat ion  by the  Senate. 



Dut ies o f  CATI. B i l l  1 sets  f o r t h  the  f o l l o w i n g  d u t i e s  f o r  t he  
commi ss i  on : 

- Assessment o f  t he  goals and c a p a b i l i t i e s  o f  h igher 
education i n  education and research. 

- Analys is  o f  t h e  impact o f  t he  i n s t i t u t e  on the  Colorado 
economy and how t o  best nu r tu re  the  economic advancement o f  
h igh  techno1 ogy i n  Colorado. 

- Es tab l i sh  p r i o r i t i e s  f o r  t he  d i s t r i b u t i o n  o f  equipment 
and moneys avai l a b l e  i n  accordance w i t h  the  assessment made 
as t o  the  c a p a b i l i t i e s  o f  i n s t i t u t i o n s  and the  economic 
impact as descr i  bed i n  the  precedi ng paragraphs. 

- Es tab l i sh  a  system t o  determine needs o f  h igh  tech 
i n d u s t r i  es. 

- Es tab l i sh  a  peer review process among i n s t i t u t i o n s  o f  
h igher education f o r  t he  purpose o f  ob ta in ing  the  best 
cu r ren t  judgements from p r a c t i c i n g  researchers about 
p ro jec ts  under cons idera t ion  by the  commission. 

- D i s t r i b u t e  equipment and moneys among i n s t i t u t i o n s  based 
on the  p r i o r i t i e s  esta b l  ished. 

C r i t e r i a  f o r  development. B i l l  1 d i r e c t s  t h a t  the  CATI board o f  
d i r e c t o r s  i s  t o  develop a  p lan o f  a c t i o n  based on the  fo l l ow ing  
c r i t e r i a .  

(a )  The avoidance o f  unnecessary d u p l i c a t i o n  o f  
programs, p a r t i c u l a r l y  graduate l e v e l  i n s t r u c t i o n ;  

( b )  The establ ishment of centers o f  excel lence f o r  
speci a1 ties a t  var ious  campuses o f  t he  in s t i  t u t i  ons; 

( c )  The cons idera t ion  o f  i n d u s t r y  needs f o r  var ious 
educational ( techn ica l  t r a i n i n g , associate degree, 
baccalaureate l e v e l  , and graduate) and f o r  i n - s e r v i  ce 
edu ca ti on; 

(d )  The determinat ion o f  equi p e n t  needed f o r  t he  
e lec t ron ics  engineering phase of the  i n s t i  tu te ,  where such 
equipment should be 1  ocated , and whether it w i  1  1  need t o  be 
purchased by the  s t a t e  o r  whether i n d u s t r y  w i l l  be w i l l i n g  
t o  provide it. 

Fundin . B i l l  1 conta ins  p rov i s ion  f o r  s i g n i f i c a n t  s ta te  funding 
of t h e  i n s t  tu te .  -4 Although n o t  b inding on f u t u r e  l eg i s la tu res ,  a  
statement o f  i n t e n t  i s  inc luded t h a t  t he  i n s t i t u t e  w i l l  achieve i t s  
purposes "...only w i t h  a  cont inu ing commi tment by t h e  s ta te  t o  fund 
the  i n s t i t u t e  and t o  match, on an equal basis, c o n t r i b u t i o n s  from 
p r i v a t e  sources i n  order  t o  assure t h e  s ta te-o f - the-ar t  l eve l  of 



prograels arid e q u i p ~ ~ c ~ r ~ t  No s p e c i f i c  app rop r i a t i o l i  i s  inc luded i r i....I1 

the b i l l  s ince es t i r~ la t cd  f i g u r e s  wcrc n o t  a v a i l a b l e  a t  the t i t l ie o f  
compl e t i  or1 o f  t he  cornmi t t c e '  s  work. 

The amount and va lue  o f  g i f t s  o f  equipment, consu l ta t i on ,  and 
o the r  c o n t r i b u t i o n s  t o  i n s t i t u t i o n s  w i l l  be d i f f i c u l t  t o  p red ic t .  
Subs tan t ia l  donat ions have a1 ready been received throughout t h e  e n t i  r e  
system, e s p e c i a l l y  by t h e  i n s t i t u t i o n s  along the  f r o n t  range. 
I n d i c a t i o n s  have been g i ven  t h a t  i n d u s t r y  i s  i n t e r e s t e d  i n  a s s i s t i n g  
Colorado i n s t i t u t i o n s  i n  . fu r ther  updat ing o f  t he  s t a t e ' s  educat ional  
c a p a b i l i t i e s  i n  h i g h  technology areas. 

Another impor tan t  p rov i s i on  o f  t h e  b i l l  i s  t h a t  app rop r i a t i ons  
f o r  CATI would be i n  a d d i t i o n  to ,  and separate from, t h e  s t a t e  
t reasu ry  f o r  i n s t r u c t i o n a l  programs a t  p a r t i c i p a t i n g  i n s t i t u t i o n s .  
Th is  language i s  inc luded t o  he1 p  assure t h a t  t he  app rop r i a t i ons  f o r  
o the r  segments o f  h igher  educat ion would n o t  be d imin ished because o f  
app rop r i a t i ons  t o  CATI. 

O+h;r p rov is ions .  A few o f  t he  o the r  p rov i s i ons  o f  t he  b i l l  a r e  
noted e ow. 

- The i n s t i t u t e  would be a  Type I t r a n s f e r  t o  t he  Department o f  
Higher Education. Thi s  placement would be g iven  maximum autonon~y t o  
t h e  i n s t i t u t e  i n  i t s  operat ion,  and would f u l f i l l  t he  c o n s t i t u t i o n a l  
requirement t h a t  every execut ive  agency be loca ted  w i t h i n  one o f  t h e  
twenty p r i  n c i  pal  departments o f  t h e  execut ive  branch. Another 
execut ive  department o r  one o f  the  i n s t i t u t i o n s  could be selected f o r  
placement o f  CATI, bu t  t h e  most l o g i c a l  placement would seem t o  be i n  
t he  Department o f  Hi yher Education, g iven  i t s  e x i  s t i n g  s t a t u t o r y  
responsi b i  1  it i e s .  

- As proposal s  emerge from CATI, any new programs would be 
requi  red t o  be coord inated w i t h  t h e  program approval process o f  t he  
Col orado Commi ss i  on on Higher Education. 

- The i n s t i t u t e  board would s e l e c t  i t s  own o f f i c e r s  and may 
appo in t  advi  sory commi t t e e s  o r  i n d i v i d u a l  s  t o  advi  se and a s s i s t  t he  
commi ss i  on. 

-Committee A c t i v i t i e s  -- Resul ts  o f  S u r v e l  

Extensive hear ings  were he ld  w i t h  more than 35 representa t i ves  o f  
t h e  two groups p r i m a r i l y  concerned w i t h  t h i s  t o p i c  -- h i g h  technology 
i n d u s t r y  rep resen ta t i ves  and rep resen ta t i ves  o f  a l l  sec to rs  o f  h i  yher 
education. A  comp i l a t i on  o f  t he  recommendations received i s  at tached 
as Appendix A. It i s  impor tan t  t o  no te  from t h i s  compi la t ion  t h a t  
d i f f e r e n t  segments o f  i n d u s t r y  and h igher  educat ion had d i f f e r i n g  
perspec t ives  as t o  t h e  purposes o r  emphasis of an advanced technology 
i n s t i t u t e .  The committee bel ieves,  however, t h a t  t h e  emphasis o f  t h e  
d r a f t  b i l l ,  w i t h  i t s  governing board s t ruc tu re ,  w i  11 assure t h a t  t h e  
p r i o r i t i e s  o f  graduate and cont inu ing  education, research, and 



baccalaureate educat ion w i  11 be met. 

A major a c t i v i t y  undertaken was a survey o f  the  r e l a t i o n s h i p  
between h igher  educat i  on and h igh  technology indus t r i  es in Colorado. 
Purposes o f  t h e  survey were t o  ob ta in  i n s t i t u t i o n a l  views on the  
f o l l  owi ng : 

- - 	 The areas o f  cooperat ion between h igh- tech i n d u s t r i e s  and h igher  
educati on through pro fess iona l  cooperat i  on, t r a i n i n g  o f  
personnel , equi p e n t  g ran ts  o r  sharing o f  equi p e n t  and o ther  
support, and cu r r i cu lum development. 

--	 Major areas o f  h ighe r  educat ion research i n  h igh  technology 
f i e l d s  and the  adequacy o f  present research resources. Estimated 
cos ts  f o r  meeting the  needs i n  t he  area o f  research were 
requested. 

--	 I n s t i t u t i o n a l  p r i o r i t i e s  f o r  research and educat ion i n  the areas 
o f  e lec t ron i cs ,  bio-medical i n d u s t r i e s ,  aeronaut ics and 
aerospace, mining and mater i  a1 s technol ogy, and o t h e r  h i  g  h tech 
f i e l d s .  

--	 The importance o f  a specia l  i n s t i t u t e  i n  h igh  technology 

f o s t e r  cooperat ive programs f o r  education, research, and t r a i n  

and the  areas i n  which such an i n s t i t u t e  should be engaged. 


--	 The emerging areas o f  s p e c i a l i z a t i o n  i n  h igh  technology i n  whi c h  
the  i n s t i t u t i o n s  would want t o  be invo lved i n  the  future.  

A summary o f  t he  r e s u l t s  o f  the  survey is Appendix A beginning on 
page 19, so on l y  a few b r i e f  comments w i l l  be noted a t  t h i s  point .  
Some o f  the  conclus ions are: 

--	 There i s  a subs tant ia l  amount o f  research underway i n  t h e  
research u n i v e r s i t y  sec tor  of Colorado h igher  educat ion i n  a l l  o f  
the  h igh  tech areas. The g rea tes t  i n t e r e s t ,  however, appears t o  
be i n  e lec t ron i cs ,  fo l lowed by bio-medical and mining and 
ma te r ia l  s  technol ogy , and then by aerospace and aeronautics. 

--	 Indus t r y  c o n t r i  bu t ions  have been s i g n i f i c a n t ,  w i t h  numerous 
c o n t r i b u t i o n s  i n  equi prnent, co l l abo ra t i on ,  funds, and personnel. 

-- Resources p resen t l y  a v a i l a b l e  f o r  research may be descr i  bed as 
"uneven. " Many i n s t i t u t i o n s  ( o r  departments) repor ted as having 
as t h e i r  g rea tes t  s t rengths  t h e i r  f a c u l t y  and the  a v a i l a b i l i t y  o f  
speci f i c  types o f  equi pment, l abo ra to r i es ,  and physical  
f a c i l i t i e s .  However, when asked about the resources no t  adequate 
t o  meet present research needs i n  areas o f  h igh  technology, the  
d o l l a r  t o t a l  o f  t he  "greates t "  needs was over $45,000,000. 
Several conclus ions may be drawn from t h i s  in format ion,  bu t  one 
i s  t h a t  there  i s  a need f o r  a thorough a n a l y s i s  o f  t he  most 
immediate needs and t o  p lan  f o r  the  ca re fu l  a l l o c a t i o n  o f  the  
resources t h a t  a r e  w a i l a b l e .  



---- 
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BILL 1 

A BILL FOR AN ACT 

CONCERNING THE ESTABLISHMENT OF THE COLORADO ADVANCED 

TECHNOLOGY INSTITUTE, AND RELATING TO THE DUTIES AND 

FINANCING THEREOF AND MAKING AN APPROPRIATION THEREFOR. 

B i l l  Summary 

(Note: -*This summary app l i es  t o  t h i s  b i l l  as in t roduced 
and does n o t  necessa r i l  r e f l e c t  any amendments which may be 
subsequently adopted. 

Creates t h e  Colorado advanced technology i n s t i t u t e  as a 
type  1 t r a n s f e r  w i t h i n  the  department o f  h igher  educat ion. 
Creates t h e  Colorado advanced technology i n s t i t u t e  commission 
t o  admin is te r  t h e  i n s t i t u t e .  Sets f o r t h  the d u t i e s  o f  t he  
commission and a l i s t  o f  o b j e c t i v e s  t h e  commission s h a l l  take 
i n t o  account when e s t a b l i s h i n g  p r i o r i t i e s .  Es tab l i shes  a 
fund ing  mechanism f o r  t h e  i n s t i t u t e  and makes an a p p r o p r i a t i o n  
f o r  t h e  purposes o f  e s t a b l i s h i n g ,  admin is te r ing ,  and p r o v i d i n g  
f o r  t h e  ope ra t i ona l  aspects o f  t h e  i n s t i t u t e .  

- - t h e  S ta te  o f  Colorado: Be -it enacted -t h e  General Assembly o f  ---

SECTION 1. Ti t l e  23, Colorado Rev i s e d  S ta tu tes  1973, as 

amended, i s  amended BY THE ADDITION OF A NEW ARTICLE t o  read: 

ARTICLE 11 

Colorado Advanced Technology I n s t i t u t e  

23-11-101. Colorado advanced techno1 ogy i n s t i t u t e  -



c r e a t i o n  - l e g i s l a t i v e  dec la ra t i on .  (1) There i s  hereby 

created the  Colorado advanced technology i n s t i t u t e ,  r e f e r r e d  

t o  i n  t h i s  a r t i c l e  as the  " i n s t i t u t e " .  The i n s t i t u t e  s h a l l  

promote, develop, and coordinate educat ion and research 

programs i n  f i e l d s  o f  advanced technology. 

(2) The i n s t i t u t e  s h a l l  seek t o  improve the  q u a l i t y  and 

the  q u a n t i t y  o f  graduates from Colorado i n s t i t u t i o n s  o f  h igher  

educat ion i n  f i e l d s  o f  advanced technology, t o  f u r t h e r  t he  

research c a p a b i l i t i e s  o f  Colorado i n s t i t u t i o n s  o f  h igher  

educat ion, t o  p rov ide  i ncen t i ves  t o  a t t r a c t  and r e t a i n  

super io r  f a c u l t y  members a t  such i n s t i t u t i o n s ,  and t o  enhance 

the  economic h e a l t h  o f  t he  s t a t e  o f  Colorado through 

encouraging investment by bo th  governmental and p r i v a t e  

sources i n  educat ional  programs which promote advanced 

technology educat ion and research and development. 

(3) The i n s t i t u t e  s h a l l  p lace  i t s  i n i t i a l  p r i o r i t y  i n  

t he  area o f  e l e c t r o n i c s  and re1  ated programs. Programs i n  

o ther  f i e l d s  o f  advanced techno logy  s h a l l  be developed as soon 

as feas ib le .  

(4) The i n s t i t u t e  s h a l l  exerc ise  i t s  powers and perform 

i t s  d u t i e s  and func t ions  s p e c i f i e d  i n  t h i s  a r t i c l e  under the 

department o f  h igher  educat ion and the  execut ive d i r e c t o r  o f  

the  Colorado commission on h igher  educat ion as i f  the  same 

were t r a n s f e r r e d  t o  the  department by a type 1 t r a n s f e r  as 

such t r a n s f e r  i s  de f ined i n  t he  "Admin i s t ra t i ve  Organizat ion 

Act  o f  196811, a r t i c l e  1o f  t i t l e  24, C.R.S. 1973. 



23-11-102. Colorado advanced technology i n s t i t u t e  

commission. ( 1 )  The i n s t i t u t e  s h a l l  be admin is te red  by t h e  

Colorado advanced technology i n s t i t u t e  commission, r e f e r r e d  t o  

i n  t h i s  a r t i c l e  as t h e  "commission", which s h a l l  c o n s i s t  o f  

n i n e  commissioners. The regen ts  o f  t he  u n i v e r s i t y  o f  

Colorado, t he  s t a t e  board o f  a g r i c u l t u r e ,  t h e  board o f  

t r u s t e e s  o f  t h e  Colorado school o f  mines, and t h e  execu t i ve  

d i r e c t o r  o f  t h e  Colorado commission on h i ghe r  educa t ion  s h a l l  

each appo in t  one commissioner, who s h a l l  serve a t  t h e  

d i s c r e t i o n  o f  t h e  a p p o i n t i n g  a u t h o r i t y .  F i v e  commissioners 

s h a l l  be appointed by t h e  governor  and con f i rmed by t h e  

senate, based upon a l i s t  o f  persons knowledgeable i n  advanced 

technology f i e l d s  submi t ted  t o  t h e  governor by groups which 

rep resen t  advanced technology businesses. These f i v e  

commissioners s h a l l  r ep resen t  advanced technology i n d u s t r i e s  

and assoc ia ted  businesses, and a t  l e a s t  one o f  t h e  f i v e  

commissioners s h a l l  be a r e p r e s e n t a t i v e  o f  a smal l  business 

e n t e r p r i s e .  

(2)  The term o f  each commissioner appointed by t h e  

governor s h a l l  be f o u r  years ;  except  t h a t ,  o f  such 

commissioners f i r s t  appointed, two commissioners s h a l l  be 

appointed f o r  terms o f  two years,  and t h r e e  commissioners 

s h a l l  be appointed f o r  terms o f  f o u r  years.  A member 

appointed o r  des ignated t o  f i l l  a vacancy a r i s i n g  o t h e r  than  

by e x p i r a t i o n  o f  h i s  term s h a l l  be appointed f o r  t h e  unexpi red 

term o f  t h e  commissioner whom he i s  t o  succeed. A 
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commissioner s h a l l  be e l i g i b l e  f o r  reappointment f o r  one 

four-year  term. 

(3) Commissioners s h a l l  serve w i thou t  compensation b u t  

s h a l l  be e n t i t l e d  t o  reimbursement f o r  ac tua l  and necessary 

expenses i ncu r red  i n  the  performance o f  t h e i r  du t i es .  

(4)  The commission s h a l l  e l e c t  a chairman from i t s  

members, the  member appointed by the  execut ive d i r e c t o r  o f  the 

Colorado commission on h igher  educat ion s h a l l  serve as 

secre tary  o f  t he  commission, and the  commission may c rea te  and 

f i l l  such o ther  o f f i c e s  as i t  may determine. The commission 

s h a l l  adopt such r u l e s  and regu la t i ons  governing i t s  procedure 

as i t  may consider  necessary o r  adv isab le  and s h a l l  keep a 

record  o f  i t s  proceedings, which record  s h a l l  be open t o  

i nspec t i on  by the  p u b l i c  a t  a l l  reasonable t imes. 

23-11-103. Dut ies o f  t he  commission. (1) The 

commission s h a l l :  

(a)  Assess the  long-range goals and c a p a b i l i t i e s  o f  

Colorado i n s t i t u t i o n s  o f  h igher  educat ion concerning educat ion 

and research i n  f i e l d s  o f  advanced technology; 

(b) Analyze the  impact the i n s t i t u t e  w i l l  have on the  

economy o f  Colorado and how the i n s t i t u t e  can bes t  nu r tu re  the  

economic advancement o f  advanced technology i n d u s t r i e s  i n  

Colorado; 

( c )  E s t a b l i s h  p r i o r i t i e s  f o r  the d i s t r i b u t i o n  o f  

equipment and moneys a v a i l a b l e  t o  the  i n s t i t u t e  according t o  

i t s  asscssr~ent o f  the long-range god I s  and capab i I i t ies  of 



i n s t i t u t i o n s  of h igher  educat ion as determined pursuant t o  

paragraph ( a )  o f  t h i s  subsect ion ( 1 )  and according t o  i t s  

and I y s i s  of c~corlomic inlonc t. as d t l t e rw i~ led  pirrsuarlt t o  

paragraph ( b )  of t h i s  subscct ion ( I ) ;  

( d )  E s t a b l i s h  a  system t o  determine the  needs o f  

advanced technology i n d u s t r i e s  and a  peer review process among 

i n s t i t u t i o n s  o f  h igher  educat ion; 

(e) Make d i s t r i b u t i o n  o f  equipment and moneys among such 

i n s t i t u t i o n s  based upon i t s  es tab l i shed  p r i o r i t i e s .  

(2) A d d i t i o n a l l y ,  the  commission s h a l l :  

(a)  Adminis ter  t he  f l ow  o f  equipment and money a v a i l a b l e  

t o  the  i n s t i t u t e  by the  use o f  i n d i v i d u a l  i n s t i t u t i o n a l  

account ing s t ruc tu res ;  

(b )  Receive annual repo r t s  from the var ious  i n s t i t u t i o n s  

on the  use o f  a l l o c a t e d  funds and equipment and conso l ida te  

such repo r t s  i n t o  an annual r e p o r t  t o  be presented t o  the  

general assembly. 

(3) (a) The commission i s  s p e c i f i c a l l y  empowered t o  

rece ive  and expend a l l  g ran ts ,  g i f t s ,  and bequests, 

s p e c i f i c a l l y  i n c l u d i n g  s t a t e  and fede ra l  funds and o the r  funds 

a v a i l a b l e  f o r  the  purposes f o r  which the  i n s t i t u t e  e x i s t s ,  and 

t o  con t rac t  w i t h  the  s t a t e  o f  Colorado, t he  Un i ted  States, and 

a l l  o the r  l e g a l  e n t i t i e s  w i t h  respect  t he re to .  The commission 

may accept o r  prov ide,  w i t h i n  the  l i m i t a t i o n s  o f  i t s  budget, 

matching funds wherever g rants ,  g i f t s ,  bequests, and 

con t rac tua l  ass is tance a re  a v a i l a b l e  on such basis .  
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(b) Con t r i bu t i ons  o f  advanced technology equipment, 

g ran ts ,  g i f t s ,  o r  bequests from an advanced technology company 

t o  the  i n s t i t u t e  may be des ignated t o  o r  accepted f o r  use by a  

s p e c i f i c  i n s t i t u t i o n  o f  h ighe r  educat ion o r  may be 

nondesignated. 

( c )  Any nondesignated equipment, g ran ts ,  g i f t s ,  o r  

bequests rece ived by the  i n s t i t u t e  s h a l l  be u t i l i z e d  f o r  

advanced technology industry-generated research t o  be 

conducted i n  equipped l a b o r a t o r i e s  a t  i n s t i t u t i o n s  o f  h igher  

educat ion and f o r  ma in ta in ing  s t a t e - o f - t h e - a r t  l abo ra to ry  

equipment a t  such i n s t i t u t i o n s .  

(4)  The p r i o r i t i e s  es tab l ished pursuant t o  paragraph ( c )  

o f  subsect ion (1) o f  t h i s  sec t i on  s h a l l  take i n t o  account t he  

f o l l o w i n g  ob jec t i ves :  

(a )  The avoidance o f  unnecessary d u p l i c a t i o n  o f  

programs, p a r t i c u l a r l y  a t  t h e  graduate l eve l  o f  i n s t r u c t i o n ;  

(b) The establ ishment  o f  centers  o f  excel lence f o r  

s p e c i a l t i e s  a t  var ious  campuses o f  t he  i n s t i t u t i o n s ;  

(c)  The cons idera t ion  o f  i n d u s t r y  needs f o r  t echn ica l  

t r a i n i n g ,  assoc ia te  degree, baccalaureate l e v e l ,  and graduate 

l e v e l  t r a i n i n g  and f o r  i n -se rv i ce  and con t i nu ing  educat ion 

prov ided by postsecondary educat ion; 

(d) The determinat ion  o f  t he  types o f  equipment needed 

f o r  developing the  e l e c t r o n i c s  engineer ing phase o f  the 

i n s t i t u t e ,  where var ious types o f  equipment should be located, 

and whether the  equipment w i l l  need t o  be purchased by the 



s t a t e  o r  whether i n d u s t r y  w i l l  be w i l l i n g  t o  p rov ide  such 

equipment; 

( e )  The coo rd ina t i on  o f  proposals  emerging from the  p l a n  

w i t h  t he  program approval process o f  t he  Colorado commission 

on h ighe r  educat ion. 

(5 )  The commission may appo in t  adv isory  committees o r  

i n d i v i d u a l s  t o  advise and a s s i s t  the  commission and suggest 

s o l u t i o n s  f o r  t h e  problems and needs o f  advanced technology 

i n d u s t r i e s  and i n s t i t u t i o n s  o f  h igher  educat ion. 

23-11-104. I n s t i t u t e  funding.  (1) The accomplishment 

o f  t he  purposes o f  t he  i n s t i t u t e  w i l l  be achieved on l y  w i t h  a  

con t i nu ing  commitment by the  s t a t e  t o  fund the  i n s t i t u t e  and 

t o  match, on an equal bas i s ,  the  c o n t r i b u t i o n s  o f  equipment 

and money made by p r i v a t e  i n d u s t r y  and o the r  p r i v a t e  sources 

t o  the  i n s t i t u t e  i n  o rder  t o  assure t h e  s t a t e - o f - t h e - a r t  l e v e l  

o f  programs and equipment p r e v i o u s l y  a t t a i n e d  through such 

p r i v a t e  c o n t r i b u t i o n s .  

(2) The app rop r i a t i ons  from the  s t a t e  t reasu ry  f o r  t h e  

i n s t i t u t e  s h a l l  be i n  a d d i t i o n  t o  and separate from t h e  

app rop r i a t i ons  from the  s t a t e  t reasu ry  f o r  the  i n s t r u c t i o n a l  

programs o f  t he  p a r t i c i p a t i n g  i n s t i t u t i o n s .  

SECTION 2. 24-1-114, Colorado Revised Sta tu tes  1973, 

1982 Repl. Vol . ,  i s  amended BY THE ADDITION OF A NEW 

SUBSECTION t o  read: 

24-1-114. Department o f  h igher  educat ion - c rea t i on .  

(2.5) The Colorado advanced technology i n s t i t u t e ,  c rea ted  by 
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a r t i c l e  11of t i t l e  23, C.R.S.'1973, s h a l l  exerc ise  i t s  powers 

and per fo rm i t s  d u t i e s  and func t i ons  under t h e  department o f  

h ighe r  educat ion as i f  t h e  same were t r a n s f e r r e d  by a  type  1 

t r a n s f e r .  

SECTION 3. Appropr ia t ion .  I n  a d d i t i o n  t o  any o t h e r  

app rop r i a t i on ,  t h e r e  i s  hereby appropr ia ted ,  o u t  o f  any moneys 

i n  the  s t a t e  t r e a s u r y  n o t  otherwise appropr ia ted ,  t o  the  

Colorado advanced technology i n s t i t u t e ,  f o r  t h e  f i s c a l  year  

commencing J u l y  1, 1983, t h e  sum o f  d o l l a r s ( $  ) , o r  

so much the reo f  as may be necessary, f o r  t h e  purpose of 

e s t a b l i s h i n g  and admin i s te r i ng  t h e  i n s t i t u t e  and t h e  sum o f  

d o l l a r s  ($  ), o r  so much the reo f  as may be 

necessary, f o r  t h e  purpose o f  fund ing  t h e  opera t iona l  aspects 

o f  the  i n s t i t u t e .  

SECTION 4. Safe ty  clause. The genera 1 assembly hereby 

f i n d s ,  determines, and dec la res  t h a t  t h i s  a c t  i s  necessary 

f o r  t h e  immediate p rese rva ti o n  of  t h e  p u b l i c  peace, hea l t h ,  

and sa fe ty .  



EXCERPTS FROM SURVEY OF RELATIONSHIPS BETWEEN I I I G H E R  

EDUCATION AND H I G H  TECHNOLOGY INDUSTRIES I N  COLORADO 


This appendix presents a  summary o f  r e s u l t s  and a  compi la t ion  o f  
c e r t a i n  o f  the  responses received t o  the  survey o f  h igher  educat ion 
i n s t i t u t i o n s  regarding t h e i r  r e l a t i o n s h i p  w i t h  h igh  technology 
i n d u s t r i e s  i n  Colorado. Below a re  some o f  t he  r e s u l t s  t h a t  were 
compi 1  ed from a  r e v i  ew o f  the  survey. 

Cooperation o f  Higher Education and HSgh Tech I n d u s t r i e s  (Quest ion  1)  

A t a b u l a t i o n  of the  ex ten t  o f  cooperat i  on between Colorado 
co l l eges  and u n i v e r s i t i e s  w i t h  f o u r  general areas o f  i n d u s t r y  i s  shown 
i n  the  answer t o  quest ion 1 on page 23. A l l  areas o f  i n d u s t r y  --
e lec t ron i cs ,  b i  o-medical , aeronaut ics,  and min ing/mater ia l  s  -- a  r e  
we1 1  represented. Most o f  t he  research u n i v e r s i t i e s  and baccalaureate 
techn ica l  i n s t i  t u t i o n s  i n d i c a t e d  p a r t i c i  pa t ion  w i t h  techno log ica l  l y  
r e l a t e d  in d u s t r i  es. The comnluni t y  c o l  1  ege and area vocat i  onal school 
con t rac ts  were p r i n c i  pal l y  w i  t h  t he  e l e c t r o n i c s  indus t ry .  

Quest ion 1 ( b )  r e l a t e d  t o  the  a d d i t i o n a l  areas i n  which 
i n s t i t u t i o n s  would want t o  p rov ide  g rea te r  ass is tance i n  f u t u r e  years. 
The responses a r e  va r ied  but show a  major emphasis i n  the e l e c t r o n i c s  
and computer science areas. Among o ther  areas mentioned f requen t l y  
were manufactur ing and robo t i cs ,  geo-physi ca l  sciences, and management 
o f  h igh  tech i ndus t r i es .  

-Indus t r y  Con t r i bu t i ons  (Ques t i on  2)  

The survey asked f o r  a l i s t i n g  o f  t he  h igh  tech  i n d u s t r i e s  which 
have ass i s ted  t h e  i n s t i t u t i o n s  dur ing  the  l a s t  f o u r  years through 
pro fess iona l  cooperat ion, t r a i n i n g  o f  personnel , equi pment donations, 
o r  cur r icu lum development. Responses a r e  shown beginning on page 26. 

Present Research (Ques t i on  3 )  

A c t i v i t i e s  i n  research now being conducted were repor ted under 
quest ion 3, beginning on page 35. The 1  i s t s  a r e  lengthy  under each o f  
t h e  major headings, w i t h  e lec t ron i cs ,  bio-medical , mining/mater ia l  s  
technology and "other," each showing 16 research areas. The area w i t h  
the  fewest number o f  p r o j e c t s  is aeronautics/aerospace, w i t h  s i x  
en t r ies .  

I n s t i t u t i o n s  and departments were asked which e x i s t i n g  research 
resources (e.g., equi pment, graduate ass i  s tan ts )  a r e  most adequate t o  
meet t h e  needs f o r  t h e i r  present l e v e l  o f  research. The r e s u l t s  a re  



q u i t e  diverse, w i t h  f a c u l t y  mentioned i n  some d i  sc i  p l  ines,  computer 
equipnent and l abo ra to ry  equipment a t  c e r t a i n  others,  and space 
considered t h e  "on l y  adequate" resource f o r  t h e  U n i v e r s i t y  o f  
Col orado-Boul der  Col 1 ege o f  Engi nee r i  ng and Appl ied Sci ence. One 
poss ib le  conclus ion t o  be drawn i s  t h a t  t h e  present research 
c a p a b i l i t i e s ,  as i n d i c a t e d  by the  s t rengths  o f  i n s t i t u t i o n s  and 
departments, a re  n o t  even, and these d i f f e r e n c e s  would r e f l e c t  on the  
c a p a b i l i t i e s  o f  i n s t i t u t i o n s  t o  conduct research i n  a number o f  h i g h  
tech  areas. 

Quest ion  3 ( c )  concerned the  a d d i t i o n a l  resources needed t o  meet 
present research needs i n  h igh  technology. The grand t o t a l  o f  t he  
"greates t "  (100%) needs f o r  a1 1 i n s t i t u t i o n s  would t o t a l  over 
$45,000,000, w i t h  e l e c t r o n i c s  area bei ng over $36,000,000 and 
bio-medical and m in ing lma te r i a l  s techno1 ogy each around $4.5 m i  1 l i o n .  
As repor ted i n  t h e  prev ious question, the needs repor ted va r ied  
throughout between f a c u l t y  , computer and o the r  cqui pment iterns, 
graduate ass i  s tants,  and bui  l d i  ny space. 

P r i o r i t y  Needs f o r  Education apd Research (Ques t i on  4)  

Quest ion 4 asked f o r  the  op in ion  o f  the  respondent as t o  the  
p r i o r i t y  needs ifthe  s t a t e  were t o  increase i t s  e f f o r t s  i n  research 
and educat ion f o r  any o f  t he  h igh  tech  i n d u s t r i a l  areas --
e l e c t r o n i c s ,  b i  o-medical , aeronautics/aerospace, min ing and ma te r ia l  
technology. The resu l ts , '  n o t  tabu la ted  f o r  each i n s t i t u t i o n ,  a re  
summari zed be1 ow by sec tor  o f  h igher  educat i  on. 

Research u n i v e r s i t i e s .  - I n s t i t u t i o n s  responding: U n i v e r s i t y  o f  
Col orado ( Engi nee r i  ng and t h e  Boulder, Denver, Col orado Spr i  ngs, and 
Heal th Sciences Center) ; Colorado Sta te  U n i v e r s i t y  (Chemistry, Natura l  
Sciences, Veter inary  Medicine and Biomedical Sciences, Engineering, 
Computer Science, Ay r ic u l  t u r a l  Sciences, Physics) ; and the Colorado 
School o f  Mines. The several responses from CU and CSU a r e  repor ted 
each as a composite response, i n s o f a r  as  possible. 

The g rea tes t  number o f  responses f o r  the  top  p r i o r i t i e s  were i n  
t h e  bio-medical and e l e c t r o n i c s  areas, w i t h  mining and mater i  a1 
technology t h i r d  i n  rank, fo l lowed by t h e  aeronaut ics and aerospace 
indus t r ies .  The a c t i v i t i e s  which these u n i v e r s i t i e s  tended t o  rank as 
t h e  h ighest  p r i o r i t i e s  were i n  response t o  ( b )  "research f o r  f a c u l t y  
and graduate educat i  on ,I1( a )  "graduate educat i  on ,'I and ( h) " con t rac ts  
f o r  s p e c i f i c  j o i n t  research p r o j e c t s  ( h igher  educat ion and i n d u s t r y )  ." 
Education a t  t h e  baccalaureate l e v e l  was ranked below the  graduate and 
research l e v e l s  i n  p r i o r i t y  needs, but  above t h e  techn ic ian  t r a i n i n g  
quest ions i n  importance. 

There were few instances i n  which an i n s t i t u t i o n  i n d i c a t e d  t h a t  
i t  was the  on ly  one i n t e r e s t e d  i n  a p a r t i c u l a r  aspect o f  t he  a c t i v i t y  
as described. I n  o the r  words, ifone of the  research u n i v e r s i t i e s  
responded t h a t  an a c t i v i t y  should have a h i  yh p r i o r i t y ,  most o f  the 
o the r  responses a1 so gave a h i  y h p r i  o r i  t y  f o r  thc  same a c t i  v i  tics. 



Baccalaureate l e v e l  co l  leyes  and non-techni ca l  u n i v e r s i t y .  
I n s t i t u t i o n s  responding: tt. Lewis Colleye, U n i v e r s i t y  o f  Southern 
Colorado, Metropol itan  S ta te  Col lege, and t h e  U n i v e r s i t y  o f  Northern 
Col orado. 

The order  o f  areas o f  i n t e r e s t  f o r  t h i s  group o f  i n s t i t u t i o n s ,  
w i t h  the  number o f  h ighes t  p r i o r i t y  votes shown, was as fo l l ows :  

E l e c t r o n i c s  -- 17 

Bi o-Medical -- 10 

Aeronaut ics and Aerospace -- 8 

Mining and M a t e r i a l  Technology -- 6 


Other i n d u s t r i a l  areas mentioned as being o f  h ighes t  i n t e r e s t  
were app l i ed  o p t i c s  ( Ft. Lewi s) , manufactur ing processes (USC) , 
micro-e l  e c t r o n i c s  a p p l i c a t i o n s  (USC) , and use o f  computers i n  
educat ional  programs (UNC). 

The a c t i v i t i e s  o f  g rea tes t  i n t e r e s t  were i n  baccalaureate 
educat ion i n  e l e c t r o n i c s  and bio-medical areas. Research f o r  f a c u l t y  
and graduate educat ion i n  e lec t ron i cs ,  bu t  n o t  f o r  o the r  areas, was 
a1 so o f  i n t e r e s t .  

Community co l leges.  As w i t h  t he  research and baccalaureate 
i n s t i t u t i o n s ,  t he  i n d u s t r i a l  area o f  g rea tes t  i n t e r e s t  w i t h  t h e  
communi t y  co l l eges  was i n  e l e c t r o n i c s ,  bu t  w i t h  min ing and ma te r i a l  
technol ogy having a  h ighe r  p r i o r i t y  than t h e  bio-medical i ndus t r i es .  

The emphasis o f  t h i s  sec tor  o f  i n s t i t u t i o n s  i s  on t r a i n i n g  of 
techn ic ians ,  e s p e c i a l l y  i n  e l e c t r o n i c s  a t  t h e  two year  l e v e l  and on 
con t i nu ing  educat ion and i n s e r v i c e  t r a i n i n g  f o r  technic ians,  e i t h e r  
one o r  two year  l e v e l  s. Th i s  p a t t e r n  a1 so he ld  f o r  t h e  mining and 
ma te r i a l  technology. Other h igh  tech  areas mentioned by one o r  two 
i n s t i t u t i o n s  as having a  p r i o r i t y  f o r  two year  t r a i n i n g  o f  t echn i ca l  
persons were i n  b i  o-medical , aeronaut ics,  robo t i cs ,  and engineer ing 
technol ogi es. 

Vocat ional - t echn i ca l  school s. The area vocat iona l  school s  
responding t o  t he  survey r a t e d  a c t i v i t i e s  i n  t h e  e l e c t r o n i c s  i n d u s t r y  
much h igher  than t h e  a c t i v i t i e s  i n  any o f  the  o ther  areas. Tra in ing  
a t  both t he  one and two year  l e v e l s  and cont inu ing  i n s e r v i c e  educat ion 
f o r  t echn i c ians  i n  e l e c t r o n i c s  were t h e i r  h ighes t  p r i o r i t i e s  f o r  
addi t i onal emphasi s. 

Importance o f  a  Specia l  I n s t i t u t e  (Ques t i on  5 )  

The ques t ion  was asked as t o  t he  importance o f  c rea t i ng  a specia l  
i n s t i t u t e  f o r  research and t r a i n i n g  i n  h igh  tech  i ndus t r i es .  The most 
frequent response " o f  c r i t i c a l  importance" was t h a t  an i n s t i t u t e  be 
es tab l ished f o r  e lec t ron i cs ,  fo l lowed evenly by b i  o-medi c a l  and 
m in i  ng/materi a1 technol ogy. Aeronaut i  cs/aerospace was considered o f  
l e s s e r  importance f o r  a  speci a1 i n s t i t u t e .  



The research u n i v e r s i t i e s  placed c r i t i c a l  importance on c r e a t i n g  
an i n s t i t u t e  more f r e q u e n t l y  than d i d  t h e  o t h e r  co l l eges  and 
u n i v e r s i t i e s .  A1 so, t h e  community c o l  leges and area vocat iona l  
school s  general  l y  ranked b i  o-medi c a l  , aeronaut ics,  and 
m in ing lma te r i a l  s  as o f  "some" o r  "not  very" important .  E l e c t r o n i c s  
was o f  g r e a t e r  i n t e r e s t  but  t h i s  area received comments o f  "not  very  
impor tan t "  a t  6 i n s t i t u t i o n s  and o f  " c r i t i c a l "  importance a t  4  
i n s t i t u t i o n s .  

-Emer_ging Areas o f  S p e c i a l i z a t i o n  (Ques t i on  6 )  

I n s t i t u t i o n a l  responses t o  t h e  quest ion o f  what emerging areas o f  
s p e c i a l i z a t i o n  they would l i k e  t o  see r e a l i z e d  a t  t h e i r  i n s t i t u t i o n  by 
1990 conta ined t h e  same d i v e r s i t y  as demonstrated i n  o t h e r  p a r t s  o f  
t h e  survey. Research u n i v e r s i t y  responses i n d i c a t e d  g rea tes t  i n t e r e s t  
i n  computer areas, m a t e r i a l  s, and b i  o- technica l  areas. Baccalaureate 
i n s t i t u t i o n s ,  both t echn i ca l  and non- technica l ,  emphasized 
e l e c t r o n i c s ,  bu t  o p t i c s ,  r obo t i cs ,  and energy systems were mentioned. 
Most o f  t he  community c o l l e g e  and area vocat iona l  school responses 
centered on e l e c t r o n i c s  and computers, bu t  o t h e r  areas ( r o b o t i c s ,  
l a s e r  technology, f o r  example) were mentioned. The r e s u l t s  o f  t h i  s  
p a r t  o f  t h e  survey a re  shown beginning on page 40. 

Add i t i ona l  Comments R e l a t i v e  t o  t he  S u r x  

Many d i  sc i  p l  i n e s  i n  h igh  technol  ogy areas a re  d i r e c t l y  r e l a t e d  t o  
each o the r  and placement i n  ca tegor ies  i n  t h i s  menlorandum may n o t  
be t o t a l l y  appropr ia te ,  depending on the  specia l  emphasis o f  
research o r  teaching a c t i v i t y .  The purpose o f  t he  l i s t i n g ,  
however, i s  t o  show t h e  ex ten t  o f  a c t i v i t y  more than t o  descr ibe  
the  a c t i v i t i e s .  

Col leges and u n i v e r s i t i e s  may be descr ibed o r  c l a s s i f i e d  i n  many 
d i f f e r e n t  ways. The c l a s s i f i c a t i o n  used here in  was devised on 
t h e  bas is  o f  t h e  func t i ons  o f  t h e  i n s t i t u t i o n  a f f e c t e d  by h igh  
technol  ogy. As one example, wh i l e  Me t ropo l i t an  S ta te  Co l l  ege may 
be descr ibed as p r i m a r i l y  a  l i b e r a l  a r t s  i n s t i t u t i o n ,  t h i s  survey 
has concentrated on i t s  techno log ica l  t r a i n i n g  func t i on  and 
c l a s s i f i e s  i t  w i t h  t h e  U n i v e r s i t y  o f  Southern Colorado as a 
baccalaureate in s t i  t u t i  on having techn i ca l  programs. 

The t a b u l a t i o n s  have n o t  inc luded general responses received by 
l e t t e r  from some i n s t i t u t i o n s  exp la in ing  t h a t  t h e i r  l e v e l  o f  
involvement i n  h igh  technol  ogy was n o t  s u f f i c i e n t  t o  warrant  
d e t a i  1  ed response. 

The pr imary area o f  i n t e r e s t  was w i t h  s t a t e  u n i v e r s i t y  and 
c o l l e g e  system but, because o f  t h e  ex tens ive  work w i t h  i n d u s t r y  
conducted by the  U n i v e r s i t y  o f  Denver through the  Denver Research 
I n s t i t u t e ,  we asked f o r  and received t h e i r  p a r t i c i p a t i o n  i n  the  



survey. A response was received from the  Colorado Technical 
Col lege and t h a t  response has been tabu la ted  also. 

Responses t o  se lected t o p i c s  have been inc luded i n  t h i s  sec t ion  
o f  t he  repor t .  -11 

Topic 1 --	Cooperation o f  Higher Education and High Tech I n d u s t r i e s  

Topic 2 --	 Indus t r y  Con t r i bu t i ons  

Topic 3 --	 Present Research: 
Major areas o f  research a c t i v i t y  

Topic 4 --	Emerging Areas o f  S p e c i a l i z a t i o n  

This ma te r i a l  was se lec ted  f o r  i n c l u s i o n ,  i n  pa r t ,  because o f  t h e  
d i f f i c u l t y  i n  p rov id ing  an accurate summary o f  t h e  l i s t i n g  o f  
c o n t r i  bu t i  ons, research a c t i v i t i e s ,  and areas o f  i n t e r e s t  t o  the  
i n s t i t u t i o n s .  I n  a d d i t i o n ,  t he  a r r a y  o f  present research i s  
impressive both i n  t he  number and v a r i e t y  o f  s p e c i a l i z a t i o n s  
represented and is  best  i n d i c a t e d  by l i s t i n g s  o f  research a c t i v i t i e s .  

TOPIC 1: Cooperation o f  Higher Education and High Tech I n d u s t r i e s  

. B r i e f l y  i n d i c a t e  t h e  most s i g n i f i c a n t  areas i n  
i n s t i t u t i o t j  d i r e c t l y  a s s i s t s  o r  cooperates w i t h  

any o f  t he  h igh  technology i n d u s t r i e s  l i s t e d  below. 

The coopera t ive  work a t  t h e  research u n i v e r s i t y  l e v e l  i n  t h e  f o u r  
areas s p e c i f i c a l l y  mentioned i s  i n d i c a t e d  i n  t h e  f o l l o w i n g  table.  
A c t i v i t i e s  mentioned i n  answer t o  t h i  s  quest ion inc luded research, 
t r a i n i n g  o f  undergraduates, speci a1 cont inu ing  educat ion, management 
t r a i n i n g  seminars, and c o n s u l t a t i o n  w i  t h  indus t ry .  

The complete t a b u l a t i o n  o f  i n s t i t u t i o n a l  responses i s  a v a i l a b l e  
from the  Legi s l a t i v e  Counci 1  Of f ice.  



--- 
-- 

Research U n i v e r s i t i e s  ( S t a t e )  
Aeronautic s/ M i  n i  ng/t4a t e r i  a1 s 

E lec t ron i cs- Bio-Mediccl Aerospace Techno1 ogy  - Other 

UC- Eng UC- Eny UC- Eng UC-Eng UC-Eng 
UCD UCD UCD UCD 
UCCS UCCS UCCS UCCS 

UCHSC UCHSC 
CSM CSM CSM 

CSU-Ui ochem CSU-Bi ochem 
CSU-Eng CSU-Eny CSU- Eng 
CSU-NatSci CSU-NatSci CSU-NatSci 

CSU- Ag CSU- Ag 
CSU-Physi cs  
CSU-Chem CSU-Chem CSU-Chem 
CSU-VetMed CSU-VetMed CSU-Vet Med 
CSU-CompSci 

Baccalaureate I n s t i t u t i o n s  w i t h  Technical Programs -
USC USC USC USC 
Metro Metro 

Community Co l l  eyes and AVS 

CCD-North CCD-North CCD-North CCD-North 
Pueblo Voc CC Arapahoe LC 
Pikes Peak CC P i  kes Peak Morgan CC 
Aurora Voc Tech 
La r imer  Co 
San Lu i s  Va l ley  
San Juan San Juan 

I n  	 which a d d i t i o n a l  areas would you want --t o  
i n  f u t u r e  years? 

Research Uni versS ti--es 

ineer ing .  Manufactur ing: design automation f o r  VLSI 
AD/CAM robot ics .  O f f i c e  Automation: software t o o l  s. 

UCD. Advanced computer a rch i tec tu re ,  computer-ai ded s t a t i c  and 
dynamic

7 
anal y s i  s and design, advanced s ignal  processing , so la r  and 

a1 terna tive energy resources, robot ics ,  i n d u s t r i a l  eny i nee r iny  and 
ope ra t i o r~s  resedrch, bio-nlechdnics, yeo-technicdl instrurnentdt ion, 
colnpu t e r  y raphics, ~ t h t race  e le l~~e r l t  rr~dniqoracnt,~ l ~ o d e l i r ~ g ,  dna lys is ,  
i fonmt ior1 systcr~ls, !jrddudt(! d r~d  u r ~ d e r g r d d u a t ~  \ t u d i c <  tlwl ~ d ~ ~ c ~ l t i o r l ,  
d n d l y ~ ~ ~ .  

UCCS. T r d i n i r ~ y  o f  ddlllirli s t r a t o r s  drld 5 t d t t  d n a l y s t ~ ,  
p d r t i ~ u ~ r l y  the  pub1 i c / p r i v a t e  cooperation. 1) S a t i s f yi n  drea o f  



-- - 

demand f o r  M.S. i n  i n fo rma t i on  scierlce ( I lus iness) ;  2)  1'h.D. i n  
computer in format i  on sci  ence ( Busi ness & Enyi nee r i  ny). 3 )  Ph. D. i n  
h igh  techno1 ogy management (Business & Engineering).  Development o f  
doc to ra l  1  eve1 program i n  e l e c t r i c a l  engineer ing w i  t h  research 
emphasis i n  design and f a b r i c a t i o n  o f  i n t e g r a t e d  c i r c u i t s ,  and 
development o f  design method01 ogi es. Sol i d  s t a t e  chemistry; 
ins t rumenta t ion ;  consu l t ing ;  work w i t h  c i v i l  engineer ing f i r m s  t o  
m i t i g a t e  engineer ing geology problems; and develop ground water 
i n v e s t i g a t i o n  techniques. 

CSM. Mining , mater i  a1 s, geology, geophysics, geochemi s t r y ,  -
economics, petroleum r e f i n i n g ,  sol i d  s t a t e  physics, nuc lear  physics. 

CSU-Bi ochem. T ra in ing  techn ic ians ,  i n  c e r t a i n  b i  omedical 
research methods v i a  sho r t  courses. 

-CSU-En&. Manufactur i  ny engineering. 

CSU-Computer Science. Col l a b o r a t i v e  research i n  f a u l t  tolerance. 

CSU-Physics. E lec t ron ics .  

Baccalaureate I n s t i t u t i o n s  

-Metro. 1. Mechanical engineer ing technology. With a d d i t i o n a l  
support  ou r  graduates could be t r a i n e d  i n  m ic ro -e lec t ron i cs  
manufactur ing techniques. 2. The t r a i n i n g  o f  i n s t r u c t o r s  f o r  a1 1 
phases o f  h i - tech.  

-USC. Increase research i n  m i cro-e l  e c t r o n i c  process c o n t r o l  
ins t rumenta t ion ,  compu t e r - a i  ded design and manufactur ing , a r t i  f i c i a1  
i n t e l l  iyence. I n - se rv i ce  t r a i n i n g ,  counsel ing progralils i n  t h e  
sciences. M.S. i n  management o f  technologies i n  con junc t ion  w i t h  our 
School of Appl ied Science and Engi neer i  ng Techno1 ogy. 

---F o r t  Lewis. 1. App l ied  op t ics ;  2. Energy systems. 

Mesa. 1. E l e c t r o n i c  Ins t rumenta t ion  Technology (min ing  and 
2. I n d u s t r i  a1 E l e c t r o n i c s  ( h igh  and low vo l  tage, magnetic 

and so l  i d  s ta te ) .  3. Baccalaureate Degree i n  E lec t ron i cs  Technology. 

-Community Col leges and AVS 

-CMC. E lec t ron i cs ,  robo t i cs ,  computer technology, machinists.  

Col orado NWCC. Computer science. 

CCD Aurar ia.  Computer e l e c t r o n i c  technology. 

CCD North. A l l  p a r t i c u l a r l y  i n  t h e  area of-- areas o f  e lec t ron i cs ,  
computers. 



Arapahoe-CC. Research and cur r icu lum development. I ndus t r y  
involvement. 

Pikes Peak CC. A l l  areas mentioned i n  answer t o  quest ion l ( a ) ,  
p l u s  computer maintenance and computer a p p l i c a t i o n  t o  many o f  the 
above f i e l d s .  

Pueblo Voc CC. B i  o-medi ca l  ; robot ics .  

Aurora Vo Tech. 1. Short term s k i l l  upgrading and r e t r a i n i n g  
f o r  h i - t ech  i ndus t r i es .  2. Research t o  i d e n t i f y  i n d u s t r y  t r a i n i n g  
needs. 

Larimer Count . B i  o-medical ins t rumenta t ion /av i  oni cs/micro-wave 
communlcatlons c i r c u i t  and-7-Integra ted  technology/ instrumentat ion 
con t ro l  systems ( e l  ectro-mechani c a l  ). 

San Juan. Two-year A.S. degree program i n  the e l e c t r o n i c  
t echnx<y.gram. 

-Independent I n s t i t u t i o n s  

U n i v e r s i t y  o f  Denver (DRI). Contract research i s  a matur ing 
i n d u s t r y  and there  a r e  increas ing  market pressures t o  increase 
i n t e r a c t i o n s  between i n d u s t r y  and research l abo ra to r i es ,  t o  b r i ng  the 
best  s k i l l s  t o  bear on major h igh  technology issues. DRI i s  committed 
t o  increas ing  i t s  pa r tne rsh ip  r e l a t i o n s  w i t h  an ever-expanding sector  
o f  t h i s  indus t ry .  

Colorado Technical College. More co-op p o s i t i o n s  wi t h  i n d u s t r y  
on a  cont inu ing  basi s. 

TOPIC 2: I ndus t r y  Cont r i  bu t i o n s  

Quest ion 2. Please i n d i c a t e  any o f  t he  h igh  techn 
i n d u s t r i e s  which have ass i s ted  your department o r  i n s t l  t u t i o n  t h  
p ro fess iona l  cooperat i  on, t r a i  n i  ng o f  e r  sonnel 

ent, o r  cu r r i cu lum development. (Use th: t ime f r k e  o f  t he  l a s f  
%;years.) 

I.-Research U n i v e r s i t i e s  (S ta te )  

CU - E n g i n e e r -  ( t h r e e  campuses) 

--E l ec t ron i  cs  & Computers 

Company Co l labora t ion  -Funds Personnel 

Au t o - t r o l  
B a l l  Aerospace 
U c l l  Labs 



Bureau o f  Standards X 
Bureau o f  Recl ama tion 
Denel c o r  
Gates 
General E l e c t r i c  X 
Hew1 et t -Packard X 
Hug he s 
IBM X 
M a r t i  n-Mari e t t a  X 
Mostek X 
NBI 
NCR 
P u b l i c  Se rv i ce  
Rockwell 
STC 
Tek t ron i  x 
U r ~ ited  Techno1 oy ies 
Western E l e c t r i c  

Beckman Ins t ruments  
Cobe Labora to ry  
Unirad  
Va l ley  Lab 

B a l l  Aerospace 
Beech 
tiu g he s 
Mar t i  n -Mar ie t ta  
Stan1 ey 

Min ing and Ma te r i  -.-- a1 s 

Au t o - t r o l  
Bromwel 1 Eny in e e r i  ny 
Bureau o f  Reclamation 
Chevron 
Dowel1 (Dow Corp.) 
Gates 
IBM X 
Marathon 
Martin-Ma r ie t t a  
Midwest S tee l  X 
Minnesota Min ing & Mfg. 
Mobi le  O i l  
Monsanto 
Stefen Robertson & K i r s t e n  
S TC X 
Union Carbide X 



-- -- 

-- 

E l  ec t ron i  cs. 1. Hewl et t -Packard , Denel cor,  IBM, Au to - t ro l  --
donatF-u i  pment. 2. Western E l e c t r i c ,  Honeywell, Hughes 
A i r c r a f t ,  Cbrtin-Mari e t t a ,  Denver Research I n s t i t u t e ,  B e l l  Labs, 
Hewl ett-Packard , U.S. Bureau o f  Standards, Denel cor ,  U.S. Bureau o f  
Reclarnati on, Tek t ron i x, PUC, Technicara, lrlountain Be1 1 -- par t - t ime 
teaching and adv ice  on curr icu lum. 

Bi o-Medical. EPA pa r t - t ime  teachiny and advice on curr icu lum. 

Aeror~auti~ /Aerospace Techno1 oyy. 1. Mar t i  n-Ma r ie t t a  -- donat i  on 
7 ---.------- --. 

o f  equipment. 2. ~ a r t i n a r i e t t a ,  Hughes A i r c r a f t ,  and FAA --
par t - t ime tedchi  ng and adv ice  on c u r r i  culu~n. 

Mininq/Mdter i  a1 Technoloa.  1. Union Cdrbidc, Midwest S tee l ,  -
Western Gevphysicdl Co., aria-~etroleuln I r i fonnat i  or1 Corp. -- dona t ion 
o f  equi pinent. 2. I n te r -No r th  Foundation, t idn~ i lton l l r o the rs  O i l  Co., 
Daniel Geophysicdl- , Inc., R. I. Reynolds Indus t r i es ,  Inc., Alrloco. 
Fouridati on -- donat i  on - o f  cash. - 3. ~ a r t i  e t t d  , Rockwel1 1 - ~ d r i  
I n t e r n a t i o n a l  Corp., U.S. Bureau o f  Reclatnati on, U.S. Geoloyica 
Survey, Chevron -- pa r t - t ime  teaching and advice on c u r r i c u l  urn. 

Other High-Tech. Environmental Inventory  and Analys i  s -- U.S 
Geological  Survey -- donat ion o f  equipment. 

UCCS -- Graduate School o f  P u b l i c  A f f a i r s  

--Elec t ron ics .  T ra in ing  -- have used as classroom resource people. 
Also, c u r r w  development and f i n a l l y ,  cash con t r i bu t i on .  

UCCS -- Business and Admin i s t ra t i on  --.-

E lec t ron ics .  Some have served ds horiordrium i n s t r u c t o r s ;  sorrle 
g i  f ts-t'd-gc devel opmen t fund; g i  f t  o f  HP 9896 minicomputer; 
membershi p i n  our  Busi ness Advi sory Counci 1 4 UAC) 

UCCS -- Engineering 

E lec t ron ics .  NCR M ic roe lec t ron i cs :  c lean room equi pment 
rep1 acement cost ,  $1,000,000; e l e c t r o n i c  components, $800; 
Hewlett-Packard: new e l e c t r o n i c  l a b  instruments, $143,000; f a c u l t y  
development grant ,  $25,000; g r a n t  f o r  graduate students, $15,000; 
D i g i t a l  Equi p e n t  Corp. : computer d i  sc storage u n i  t s ,  $75,000; 
minicomputer g raph ics  system, $58,800; f a c u l t y  research grant ,  
$10,000; VAX d i g i t a l  computer $150,000 (matching g ran t  pledge) ; Uni ted 
Technologi es/MOSTEK: computer metliory, $102,000; development grant ,  
$20,000 ( p l  edyed 1/82) ; e l  e c t r o n i  c componen t s ,  $5,000; III~s c e l l  aneou s ,  
$5,000. 



--- 

UCCS -- Chemistry 

Elect ronics.  D i g i t a l  Equi pment Corp: donat ion o f  PE 403 Atomic 
A b s o r ~ t ion Spectrometer and Lamps ( i n  worki ng cond i t i on )  ; 
~ e w l e t t - ~ a c k a r d :  seminars f o r  science club, p a r t i c i p a t i o n  o f  adjunct  
f a c u l t y  member, f a c u l t y  search cornmi t t e c  he1 p; NCR: f a c u l t y  search 
comrsi t t ee ,  cooperat ive education. 

UCCS -- Communications 

Elect ronics.  t iewlett-Packard and D i g i t a l  personnel have served 
on advi sory commi t tees f o r  program devel o p e n  t. 

UCCS -- Business and Admin i s t ra t i on  

B i  o-Medical . Membership on our  Business Advi sory Counci 1 (BAC). 

UCCS -- Chemistry 

Bi o-Medi ca l  . S t .  Franci s Hosp i ta l  . 
UCCS -- Business and Adrnini s t r a t i o n  

Aeronautics and Aerospace. Membershi p on our Business Advi sory 
Council (BAC); some y i  f t s  t o  our  Col lege development fund; some have 
served as honorariurn i n s t r u c t o r s .  

UCCS --Geology and Appl ied Ear th  Science 

Aeronautics and Aerospace. U. S. A i  r Force $5,00O/year, one year; 
NASA $5,00O/yea r, two years. 

UCCS -- Business and Admi n i  s t r a t a  

Mining and Ma te r ia l  Technology. Member on our  Business Advisory 
Counci 1. 

UCCS -- Chemistry 

Min ing and Mater i  a1 Techno1 ogy. Kaman Sciences -- Coatings 
p r o j e c t  i n v o l v i n g  students. 

UCCS -- Business and Admin i s t ra t i on  

Other High-Tech Indus t r ies .  Software f i rms:  members on our  BAC. 
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CU - Hea l th  Sciences Center 

Bi o-Medical. Syngene, P roc to r  and Gamble, v a r i  ous pharmaceutical 
companies, Penwal t Corporat i  on. 

Colorado S ta te  Uni v e r s i  t y  (CSU) -- Bi  ochemi s t r y  

B i  o-Medi c a l  . Bec kman Instruments, donat ion o f  l i q u i d  
s c i n t i l l a t i o n  counter.  

-CSU -- Engi neer iny 

E lec t ron ics .  Hew1 et t -Packard -- over  $500,000 i n  new equi pment. 
Hewlett-Packard , IBM, and Mart in-Mari  e t t a  -- $404,443. NCR -- $12,500 
f o r  t h e  new i n t e g r a t e d  c i r c u i t s  lab. IBM -- $7,500 per  year f o r  
graduate f e l  lowshi ps. Rockwell -- $6,500 per  year  f o r  graduate 
f e l l o w s h i  ps. Evans & Suther land -- $120,000 f o r  g raph ics  equi pment. 
Eastman Kodak -- $90,000 f o r  t he  Computer Assis ted Engineering (CAE) 
lab. 

Aeronaut i  cs/Aerospace Technol ogy. M a r t i  n-Mari e t t a  and Rockwell 
I n t e r h a t i  onal $500.000 f o r  t he  Center f o r  Computer Assi s ted 
Engineering. 

M i  n ing /mater ia l  Technol ogy. Hal liburton -- f a c i  1 it y  development, 
$15,000. 

Other High-Tech. Computer ass i s ted  engineering. 

CSU -- Natura l  Sciences 

E lec t ron ics .  Hewlett-Packard, IBM, General E l e c t r i c ,  NCR, Kodak, 
Rockwell, Mart in-Mari  e t t a ,  SERI -- cqui  pment, research contracts .  

Bi o-Medi c a l  . Los Alamos S c i e n t i f i c  .Laboratory,  SERI --
equi p e n t ,  research contracts .  

Min ing/Mater ia l  Technology. IBM, Scandia l abo ra to r i es ,  NBS, 
Naval Research Labs. Los Alamos S c i e n t i f i c  Lab. Celanese. Monsanto. 
DuPont, Dow Chemical ~ h a r m a c e u t i c a l  f i rms,  SERI -I equipment, research 
cont rac ts .  

CSU -- A a r i c u l t u r a l  Sciences 

Bio-Medical. Rolm and Hads, P f izer .  



CSU -- Phvsics 

E lec t ron ics .  Hewlett-Packard, IBM -- p r i m a r i l y  equipment around 
10KIyear. 

CSU -- Chemistry 

Elect ronics.  Donation o f  equi pment and serv ices valued a t  around 
100K. Provi  s i  on o f  f e l l  owshi p support around 30K. 

Bi  o-Medi c a l  . Advice on c u r r i  c u l  um development. 

Aeronautics/Aerospace Technology. Donation o f  equipment around 
100K. 

M i  n i  ng/Ma t e r i a l  Techno1 ogy. Assi stance i n  devel oping research 
proposal s. 

Other High-Tech. O i l  and chemist ry  i n d u s t r y  -- rece ive  around 
40Klyear i n  f e l l  owshi p support. Pharmaceutical -- recei  ve around 
15Klyear i n  f e l l  owshi p support. 

CSU -- Computer Science 

Elect ronics.  Hew1 ett-Packard -- $200,000 equipment; NCR --
$2,000 cash; D i g i t a l  Equipment Corporat ion -- $75,000 equipment. 

Coloradp School o f  Mines 

E lec t ron ics .  Hewl ett-Packard, IBM, Vavian Assoc., Tektronix ,  
Be1 1 'Labs, Texas Instruments. 

Aerospace/Aeronautics Technology. Mar t in -Mar ie t ta  -- donation o f  
equi pment. Rockwell -- donat i  on o f  equi pment. 

M i  n i n g l m a t e r i a l  Technology. Various min ing companies -- donation 
o f  euipment; U.S. Steel ,  CMI, Conoco, ARC0 -- support o f  p a r t i c u l a t e  
science lab. 

11. Baccalaureate Col leaes w i t h  Technical Proarams 

Metropol itan  Sta te  Co l l  ege 

Elect ronics.  Hewlett-Packard -- equipment; IBM -- equipment ; 
Mountain B e l l  -- equipment; I n t e l  -- components; Mar t in -Mar ie t ta  --
cash. MDSI -- computer terminals .  

UNIVERSITY CF C 2 X R  CIELLEGE OF LAW LIBRARY 




Aeronautics/Aerospace Technology. Beach A i  r c r a f t  Corp., 
Gates-Lear, Gates-Combs, T iger  A i r ,  McDonnell Douglas A l r c r a f t ,  
Stapleton A i  r p o r t  Operat ions -- t r a i n i n g  f o r  MSL students; Frusca 
I n t e r n a t i o n a l  Simulators, Unl t e d  A i r l i n e s  -- s imula t lon  and procedure 
t r a i n i n g ;  Analog T ra in ing  Computers, Inc. -- f l i g h t  s imulators,  
av ionics,  i n s t r u c t o r  t r a i n i n g ,  guest 1 ecturers,  f i e l d  t r i p s ,  f l i g h t  
engineer mater ia l .  

U n i v e r s i t y  o f  Southern Colorado 

E lec t ron ics .  Computer equipment, e l e c t r o n i c  equipment and some 
medical - r e l a t e d  equi pment. Hew1 et t -Packard -- $20,000 donat i  on o f  
t e s t  equi pment. 

B i  o-Medl ca1 . Parkvi  ew Hosp i ta l  -- donation o f  $20,000 
micro-computer. S t .  Mary Corwin & Parkview have con t r i bu ted  money t o  
support s ta f f ing .  

Aeronautics/Aerospace Technoloqy. NASA research program: 
equipment loans, cu r r i cu lum development. Sundstrand Corp: donat ions 
o f  supplies. 

M i  n ing /Mater ia l  Technol o u .  CF&I scholarshi  p support, cur r icu lum 
development, equipment donations, Marathon O i l  Co., donat ion o f  
o p t i c a l  metal 1 urgy microscope and x-ray spectrometer. 

Pr imar i l y  Non-TechnScal Baccal aura te  Col 1 ege 

Fo r t  Lewi s  Col lege 

E lec t ron ics .  0. E. C. -- donat ion o f  microprocessors and computer 
graphics equi p e n t  and software. 

B i  o-Medi c a l  . Equi pment donat i  ons. 

Aeronauti  cs/Aerospace Technol o w  Johnson Space Center ( 1979) --
f a c u l t y  f e l  lowshi p i n  aerospace t r a i n i n g  (Prof.  o f  Physics), 

MIL.from A t l a n t i c - R i c h f i e l dFunds t o  
a i d  i n  t he  i n s t r u c t i o n  o f  m i n o r i t y  students (Dean o f  A r t s  and 
Sciences). 

I V .  Community Col leges and Area Vocati onal School s  

Pi kes Peak Communi ty Col 1 ege 

Elect ronics.  Advi sory commi t t ees ,  equipment, spec ia l i zed  
l ec tu res ,  spec ia l i zed  i n s t r u c t i o n  media, summer t r a i n i n g  f o r  
i n s t r u c t o r s ,  student placement. 



Other High-Tech. In tegra ted  c i r c u i t  f a b r i c a t i o n  technology; 
i n d u s t r i a l  o p t i c s  technol ogy; machining technoloyy; mechanical design 
technol oqy; data ~ m ~ c e s s i  ng .* 

t l e c t r o n i  cs. Western E l e c t r i c  -- c u r r i c u l  um; Storaye Technology 
--curr iculum; Hathaway I n d u s t r i e s  -- curr iculum. 

Bio-Medical. Area Hosp i ta l s  -- Cooperative t r a i n i n g ,  curr icu lum, 
equi pment. 

M i  n i  ng lmater ia l  Techno1 ogy. Sterns Rogers -- equipment, 
c u r r i  cu l  um. 

-Pueblo Comnluni t y  Col lege 

Elect ronics.  Assi stance from Hewlett-Packard i n  equi pment and 
cur r icu lum development. Developing contac ts  w i  t h  o the r  groups 
i n c l u d i  ny Honeywell, Tandy Corp., State E lec t ron i cs  Advi sory 
Comrnit tee. 

Arapahoe Communi t y  Col lege 

Elect ronics.  Technicare, Auto- t ro l ,  Hathaway Instruments, 
Honeywell, Mart in-Mari  e t t a ,  Vari-L, Denelcor. 

Colorado Mountai n Col 1 eqe 

M i  n ing /Mater ia l  Technol ogy. Curr iculum development, equi p e n t  
loans and $1,074 per  t r a i n e e  cash provided by a l o c a l  coal mine. 
Equi p e n t  loaned: longwel l  min ing c o n t r o l  boxes, con t ro l  boxes f o r  
o the r  equipnent, one mine donated a cont inuous miner. 

Colorado Northwestern Community Col lege 

Elect ronics.  JBC Instruments-Denver -- equi p e n t ,  personnel ; 
James E. Rowky & Co.-Denver -- equi p e n t ,  personnel. 

Aeronauti cs/Aerospace Technol oyy. Chevron-Jet engine donat i  on. 

Larimer Countv Voc-Tech Center 

Elect ronics.  Hewlett-Packard -- equipment; Woodward Governor --
cash;-, Storage Tech. Corp. -- a l l  have heav i l y  impacted 
development of t he  technol ogy program i n  c u r r i  cu l  um, profess ional  
ass i  stance through advi sory commi t t e e  i npu t ,  and through i n t e r n s h i p s  
f o r  f acu l t y .  



Aurora Voc Tech -- -. 

Able T. V., A i  r Incorporated,  Audiovox, Cessna A i  r c r a f t ,  Data 
General, F i s t e l  1 ' s  E lec t ron i cs ,  F r o n t i e r  A i r l i n e s ,  GTE Lenkurt  
D i v i s i o n ,  Heath K i t ,  In termounta in Telephone, J e t  E lec t ron ics ,  
Mar t in -Mar ie t ta ,  Mountain Be1 1, NCR, Quasar Corporat ion, R & R 
Instruments; RCA Corporat ion,  Radio Contract  Corporat ion, Radio Shack, 
Respi r a t o r y  Market ing , Incorporated, Roc kwel 1 , Sencore, Sorbus, 
Incorporated,  Technicare, Tek t ron i  x, Uni t ed  Sta tes  A i  r Force, Vari  L. 
Corporat i  on, Zeni t h  Radio Corporat ion -- equipment, i n - s e r v i c e  
a c t i v i t i e s ,  i n s t r u c t i o n a l  suppl i e s l m a t e r i a l  s, and cdsh f o r  Vocat ional 
Clubs o f  America. 

V. -- ---Research U n i v e r s i t y  ( Independent) 

U n i v e r s i t y  o f  Denver (DRI) 

E lec t ron ics .  Cont rac t  research sponsorshi p amounting t o  
appro%a"v$2,465,327.  DRI Advi sory Panel -Honeywe1 1, IBM, Bendi x. 

Bi o-Medical. Contract  research sponsorship amounti ng t o  
approx imate lyT75,563.  

Aeronaut i  cs/Aerospace Contract  research sponsorshi p 
amounting t o  approx imate ly  D R I  Advisory Panel --
Mar t i  n-Mari e t t a ,  B a l l  Brothers,  Sundstrand/Denver. 

M i  n i n y  and Ma te r i a l  Technology. Contract  research sponsorship 
arnountincj t o  -approximately$1,676,704. DRI Advi sory Panel -- Kockwell 
In te rna t iona l /Rocky  F l a t s ,  Tosco, S ted r r l~ -kxJe r ,  Chevron, C1 irnax 
Molybdenum, Cu1f Minera l  s, Potash Cornpdny o f  Ameri cd , She1 1 O i  1, 
Texaco, V ickers  I)(: t r o l  eurn, Rocky Mountain Energy Co., Johns-Mdnvi 11e. 

Other Hi h-Tech Indus t r i es .  M i  sce l  laneous. Pro jec ts ,  $2,340,145. 
S y n t h d k m 3 , 8 5 5  ,307 (sponsored research volume). 
I n s t r u c t i o n a l  l e a r n i  ny systems - $5,369,064 (Sponsored research 
volume). Environmental Techno1 ogy Research - $6,870,097 (Sponsored 
research volume) . 

V I .  
-a---
Technical  Col- ( Independent) 

-Colorado Technical Col l eqe  

E l e c t r u r ~ i c s .  PET & E L 3  d v i  sory bodrds; PET 22 work co-op w i  t h  
f ou r  i n d i s t r i  es. 



- - 
--- 

- -- 

Bio-bledical. BMET adv i  sory  board; MET 42 w i t h  l o c a l  h o s p i t a l  s. 
--a-


* ( I t  was a l s o  no ted  i n  t he  P i k c s  Pedk Commuriity Co l lege  response 
t h a t  i n  d l 1  i n 5 t r u c t i o n a l  dreds noted i n d u s t r y  hds prov ided Advi sory  
Cor~~r~r i t teest o  p rov ide  cxpcrt. kr~owletlqc! o f  c u r r i c u l u ~ ~ ~ ,  I d c i l i t i e s  ,ind 
equiprncnt, i n s t r u c t o r  q u a l i f i c d t i o n s ,  dntl s t u d c r ~ t  pl I icel~~ent.  I n d u s t r y  
hds prov ided equi  prner~t, spec id l ized 1ec t u r e r s  t rr~d t echn i ca l  
i n s t r u c t i o n  i w d i d, s tuden t  placement, arid i n s t r u c t o r  t r a i n i n g  and 
summer work f o r  i n s t r u c t o r s  i n  a p p l i c d t i o n s  o f  s t a t e - o f - t h e - a r t  
technology. Ass is tance froni  i n d u s t r y  i n  s i m i l a r  a c t i v i t i e s  i s  
probably  t a k i n g  p lace  i n  o t h e r  i n s t i t u t i o n s  o f  t h e  system.) 

TOPIC 3: Present .  Research -
. Ifyour  department o r  i n s t i t u t i o n  i s  engayed i n  

h i y h  technology industries,-<e no te  the  ma jo r-
areas o f  research a r t i v i ~ .  

Below a r e  l i s t e d  t he  responses rece ived  t o  t he  ques t ion  o f  
research being conducted i n  h i y h  technology areas. Some o f  these 
a c t i v i t i e s  cou ld  e a s i l y  be p laced  under more than one heading, e.g. 
t h i n  f i I r a  t echno l  oyy under "rnateri a1 s  technol  ogy '  r a t h e r  than 
"e l ec t ron i cs . "  Whi le t h e  placement i n  ca tego r i es  III~Y be a r b i t r a r y ,  
the  p o i n t  o f  t he  l i s t i n y  i s  t o  show t h e  e x t e n t  and v a r i e t y  o f  research 
i n t e r e s t  i n  h i g  h  t ech  areas i n  Colorado u n i v e r s i t i e s  and co l  leye. 

Not i nc l uded  on these l i s t s  were behav io ra l  science and p o l i c y  
research  ques t i ons  rioted as being conducted by some i n s t i t u t i o n s .  
Stud ies a t  UCCS, f o r  example, i nc l uded  s t r e s s  and ~ ~ i o t i v a t i o no f  
personnel i n  h i gh  t e c h  f i rms, o rgan i za t i ona l  communication, and po l  i c y  
issues re1 a t i  ng t o  urban growth and env i  ronrnental qua1ity .  Whi 1  e  
these t o p i c s  a r e  impo r tan t  f o r  t h e  i n s t i t u t i o n  and f o r  i n d u s t r y ,  o n l y  
t h e  areas o f  research d i r e c t l y  impact iny t h e  t echno log i ca l  i nnova t i ons  
o f  t h e  i n d u s t r i  es  a r e  repo r ted  be1 ow. 

Aeronaut ics /  M i n i n y / f h t c r l d l s  
E l e c t r o n i c s  Bi o-l ledi ca1 Aerospace --Techno1 oyy -- Other 

Computer Keproduct i  ve Di y it a l  V i  sco-el a s t i  c  Passive 
a r c h i t e c t u r e ,  phys io logy  f l i g h t  p r o p e r t i  es of s o l a r  
des ign and (CSU - Vet c o n t r o l  and o i l  sha le  (UCD) a p p l i c a t i o n s  
organi  z a t i  on Med) guidance (UCD) 
(UCD) ( U W  



Elec t ron i cs  

Model ing 
very small 
dev ices -
i n t e r a c t i o n  
be tween 
dens i t y  
packed 
devices 
( CSU- Eng) 

Cornpu t e r  
Engi neer i  ng 
( CU-Eng) 

Signal  
rocessi  ng 

[CU- Eng , 
UCD) 

High 
frequency 
nieasureinents 
(UCD) 

Compu t e r - a i  ded 
design (UCD, 
UCCS) 

Math 
model iny 
(UCD) 

Bi o-Medical 

Molecular  
b i  o loyy  
( CSU-Vet 
Med) 

Toxi c o l  ogy l  
pa t  ho l  ogy 
( CSU-Bi ochem 
& Vet Med) 

Envi ronmental 
Hea l th  
( CSU-Vet 
Med) 

Radi a t (  on 
b i  01 ogy and 
oncology 
( CSU-Vet 
Med) 

Aeronaut ics/ M i  n ing /Mater ia l  s  
Aerospace Tec hnol ogy Other 

Geo tec  hn ica1 Appl ied 
engi neer i  ng o p t i c s  ( Ft. 
(UCD, UCCS) Lewi s) 

Use of P l a  sma 
m i  cro-  pro- d i  scharges 
cessors and ( Ft. Lewi s) 
micro-corn-
pu te rs  - i n  W i  nd 
auto f l i g h t  loadiny o f  
c o n t r o l  s t ruc tu res  
( a v i o n i c s  ( CSU- Eny ) 
systems) 
( U W  Trace 

e l  emen t s 
(UCD) 

M i  n tny Atrnospheri c  
enyineer i  ng d i  f f u  s i  on 
( CSM) ( CSU- En3) 

Manay emen t 
inforrnat i  on 
systems 
( UCD) 

Aerodynami cs  P e t r o l  eum Data base 
( CU-Eng ) engineer ing management 

( CSM) ( CU-Eny) 

P e t r o l  eum Turbulence 
r e fin i  ny ( CSM) e f f e c t s  on 

f l o w  
Synthe t ic  f u e l  s  separat i  on 
p r o j e c t s  (DRI) ( CSU-Eng) 



E l e c t r o n i c s  B i  o-Medi c a l  

Semi- Phdrind-

conductor  c e u t i c a l s  
e l  e c t r o n i  c s  ( CSU-Chern) 
( CSU-Eng and 
NatSci ) 

U i  oe l  ec- A n t i  -cancer 
t r o n i  c s  agency 
( CU-Eng ) devel  opmen t 

( CSU-Chem) 

T i  ssue . 
c u l t u r e  
( CSU-Ag ) 

Sol i d  s t a t e  A n t i  b i o t i c s  
ma te r i  a1 s  f o r  animal 
( CU-Eng & h e a l t h  
CSU-Physics) ( CSU-Ag) 

VLSI des ign  Recombinant 
and DNA 
f a b r i c a t i o n  techno logy  
of ( UCHSC, 

i n t e g r a t e d  CSU-Bi ochem) 

c i r c u i t s  

( CU- Eng , 

UCCS, 

CSU-Eng ) 


Devi ce 
process ing -
s i  1  icon 
( ucs 

Sof tware B i  oma te r i a l  s  
engi  n e e r i  ng ( CU-Eng ) 
( CSU-CompSci ) 

Aeronau tics/  
Aerospace 

Cor~ibu s t  ion 
( CU- Eny ) 

F l  u i  d  
mechanics 
( CU-Eng ) 

Numerous 
sel  ec ted  
p r o j e c t s  
l i s t e d  by 
DRI t o t a l i n g  
s2.m 

Mi n i  ng/Ma t e r i  a1 s  
Techno1 ogy 

Synfue l  s  

deve l  opl ier~ t 

( CSM) 


M a t e r i a l  s  

s c i  ence ( CU- Eng , 

CSU-NatSci ) 


M a t e r i a l  s  

development 

( CSM 


Sol i d  s t a t e  

phys ics  (CSM) 


S o l i d  mechanics 

( CU- Eng ) 

Sol i d  s t a t e  
dev ices  
( CSU-Chem) 

Ceochemi s t r y  
( CSM) 

M i  n e r a l  s  process 
development 
( CSM 

Weldi ng (CSM) 

-Other 

Geotechni c s  
( CU- Eng ) 

Robo t i cs  
( CU- Eng ) 

Chemi ca 1  
i ns t r umen ta t i on  
(F t .  Lewi s) 

Programming 
languages 
( CU- Eng ) 

Nucl ea r  
energy ( Ft. 
Lewi s)  

Vector 
process i  ng 
(CSU) 



Aeronautics/ MininglMaterials 
Electronics Bi o-Medical Aerospace Techno1 oqy -Other 

Computer- Bi o-el ectroni  c s  Par t i cu la te  Instructional  
ass i s t ed  ( CU-Eng) science (CSM, 1 earning 
engi neeri ng UCCS) systems; 
(CSU-Eng) and 

Env i ronmen t a l  
technol ogy 
research --
a l l  l i s t e d  
wi t h  
selected 
projects  by 
DK I 
t o ta l ing  
$2.3M 


Computer Orthopedics Polymers 

sci  ence (CU-Eny) ( CSU-Chem) 

( CSU-Nat 

Sci ) 


Mathematical Microwave Magnetic 

and t olnog ra p hy resonance 

s t a t i  s t i  cal ( CU-Eng and techniques 

model i ng UCD)  (CSU-NatSci) 

( CSU-NatSci ) 


Thin-film Testing of Safe deposi t i  on 

technol ogy cl  in i  cal of uranium mill 

( CSU-Physics medi cal and t a i  1 ings 

and Eng) dental ( CSU-Eng ) 


material s 

( UCHSC) 


Materi a1 s 
and device 
s tudies  f o r  
new 
semi- conductor 
ma t e r i  a1 s 
( CSU- Eng ) 

Use of 
pol ysi  1 i con 
fo r  
i nteg rated 
ci rcui t 
( CSU-Eng ) 



Elec t ron i cs  

La ser 
anneal ing 
( CSU-Eng ) 

Numerous 
sel ected 
p r o j e c t s  
l i s t e d  by 
D R I  t o t a l i n g  
82.5M 

Aeronautics/ Min i  ng/Ma t e r i  a1 s  -Bi o-Medi c a l  Aerospace Techno1 ogy Other 

Taste 
func t i on  
( UCHSC) 

P ro te in  
s t r u c t u r e  
( UCHSC) 

Appl ic a t i  on 
o f  
micro-compu t e r s  
t o  
b i  omed ica1 
research 
( CSU-Bi ochem) 

B i  o-medi ca1 
a p p l i c a t i o n s  
(USC) 

Numerou s  
selected 
p r o j e c t s  
1isted by 
OR I 
t o t a l  ing 
$1M 

P o t e n t i a l  
l i q u i  f i c a t i o n  
and su bsequ en t 
s t r u c t u r e  
f a i  1  u re  
( CSU- Eng ) 

B i  omater ia l  s  
( CU- Eng ) 

Ca ta l ys i s  
( CU-Eng ) 

Combustion 
( CU- Eng ) 

Energy 
conversi  on 
( CU- Eng ) 

Surface physics 
( CU- Eng) 

Metal s  and 
ceramics 
coat ings  (UCCS) 

Numerou s  
sel ec ted 
p r o j e c t s  l i s t e d  
by D R I  t o t a l i n g  
$1.7M 




---- - - - 

-- 

------ 

.--

TOPIC 4: Emergi n~ A  n  i  a  l  i z a t i o n  

Ouestion 6. What emeruina areas o f  s ~ e c i a l iza t i on  i n  h iah  
t e c h n o l o g y ~ ~ y o u ~ l i  ( a t  real ize$-
'mm-

ke t o  ;ee i n s k i  t u t i  on) 

I. _ _ - _  _Research U n i v e r s i t i e s  (S ta te )  

E lec t ron i cs  

Semiconductor e l e c t r o n i c s  ( CSU - Natural  Science) 
M ic roe lec t ron i cs  and computer engineering (CSU - Eng. -- F i r s t  

P r i o r i  t y )  
Advdnced co~npu t e r  a r c h i t e c t u r e  (and appl i c a t i  ons t o  eny ir ~ e e r ing 

problelr~s) (UCD, UC - Eny.) 
S iyna l  proccssiny f o r  ll ledicdl appl i c d t i o r ~ s  (UCD) 
VLSI design drld f a b r i c a t i o n  (UC - Erly.) 
CAD/CAM softwdre enyi nee r i  ng (UC - Eng. ) 
Design, f d b r i c d t i o n  arld processiny o f  s i l i c o n  i n teg ra ted  c i r c u i t s  

(UCCS - Eny .) 

Knowledye based systems (CSU - Eny.) 

Softwater engineering (UC - Eng.) 


Mater i  a1 s 

M a t e r i a l s  science (CSU - Nat. Sci.) 

Advanced t race  element ana lys i s  and math modeling (UCD) 

Surface science (CSU - Nat, Sci .) 

Polymer science and engineer ing (CSU - Nat. Sci .) 

S o l i d  s t a t e  physics and mater ia l  s science (CSM, UCCS, UC - Eng.) 

Cata lys i  s and surface physics (UC - Eng.) 

Ma te r i a l  s shortages and suhst i  t u t e  r i ~ a t c r i d l  s (CSM) 

Chemistry - sorllc elliphasis on ~ n d t e r i a l s ,  s o l i d  s t d t e  dud surfdces 


(UCCS) 

B i  omedi ca 1 

Ag r i cu l  t u r e  b i  otechnol ogy ( CSU - Vet Med.) 

Medical b i  otechnology (CSU - Vet Med.) 

Veter inary  medicine b i  otechnology (CSU - Vet Med.) 

B i  o -e lec t ron i  cs and b i  o-materi a1 s (UC - Eng.) 


Genetics 
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Molecular genet ics  and genet ic  engineering (CSU - Nat. Sci .) 
B i  o-engineeriny f o r  p l a n t s  and animals (CSU - Ag.) 



Energy 

Coal g a s i f i c a t i o n  (UC - Eng.) 

Synfuel s (con t inued deve lop~ len t )  ( C S M )  


Aerospace 

Sate1 lit e  meteorology (CSU) 

Opt ics  

Op t i ca l  technology (CSU - Nat. Sci .) 

Robot ics 

Robot ics/manufactur ing (CSU - Eng., UC - Eng.) 

Other-
Pub l ic pol  i c y  awa rcness ( UCCS - .  Pub. A f f. ) 

Publ i c / p r i v d  t e  :eclor cooperat i  or) (UCCS - Pub. A f f .  ) 

I n fom ia t i on  science (IJCCS - bus. Ad.) 

Conlputer i n f o r n ~ d t i o n  science (UCCS - Bus. Ad. dnd Eng.) 

High tech  management, Ph.D. (UCCS - Bus. Ad. and Eng.) 

Wind engineer ing (CSU - Eng.) 


11. Baccalaureate Col leaes w i t h  Technical Proarams 

Robot ics - manufactur i  ng - produc t i  on ( USC) 

M i  crocompu t e r s  (USC) 

Management o f  techno1 ogy ( USC) 


111. P r i m a r i l y  Non-Tec-hnical Baccalaureate Col leges and U n i v e r s i t y  

Resource cen te r  f o r  t r a i n i n g  i -ndustry 's  teachers through computer 
ass i  s ted and computer managed i n s t r u c t i o n  (UNC) 


Energy systems ( Ft. Lewi s) 

Engineering measurements ( Ft. Lewi s) 

Appl ied o p t i c s  (F t .  Lewis) 

E l e c t r o n i c s  techn ic ians  (Mesa - baccalaureate program) 




-- 

I V .  Community Colleges 

E lec t ron i cs  

Computer maintenance (P i  kes Peak CC, Arapahoe CC) 

Automati on techn ic ians  t r a i n i n g  

Computer ass i s ted  design, d r a f t i n g  ana lys i s  (Aims CC) 

Microprocessor c o n t r o l  techn ic ians  (Morgan CC, Northeastern CC) 

Computer technology -- a p p l i c a t i o n  (CMC, CNWCC, CCD - Aurar ia )  

Computer manu f a c t u r e  

Computer mintenance (Arapahoe CC, CMC) 

E lec t ron i cs  (CMC, Morgan CC, CCD-Auraria) 

Laser technology ( P i k e s  Peak CC) 


Robotics (P ikes  Peak CC, CMC, Pueblo VCC, Arapahoe CC, 
Northeastern CC, Aims CC) 

Bi  omed ica 1 

Bio-medical techn ic ians  (P ikes  Peak CC, Pueblo VCC) 

Other 

Communications technology (P i  kes Peak CC) 

Machine t o o l  maintenance and r e p a i r  (Pi  kes Peak CC, CMC) 

M i  d-management t r a i n i n g  f o r  h igh  technoloyy ( P i  kes Peak CC) 

Other emerging technologies (Space Operat ions Center) (P i  kes Peak 


cc 
Numerical c o n t r o l  technologies (P i  kes Peak CC) 

V. -AVS 

Robotics 

Robotics (Aurora Voc-Tech, San Juan AVS) 

E lec t ron i cs  

Computer techno1 oyy (Aurora Voc-Tech) 

Inst rumentat ion technoloyy ( E l e c t r o  Mechanical) (Lar imer Co. 


Voc-Tech) 

I n teg ra ted  c i r c u i t  technology (Lar imer Co. Voc-Tech) 

E lec t ron i cs  technology (San Juan AVS) 




Computer rcpdi r (Warren Center) 

Electrical technicdl program (San Juan AVS) 

Electronics instrumentation (Mesa, 2-year program) 

Industri a1 electronics techno1 ogy ( Mesa, 2-year program) 


-Other 

Mining and related technologies (Mesa, 2-year program) 

VI Technical College ( Independent) 

Computer science (Colorado Technical Col lege) 
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