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INTRODUCTION

Universities play two very important roles in technological i

ay a key role in training

Scientists and engineers and expanding the base of scientific and tech

nical knowledge, Second, by transferring talent end information to the

business and industrial sectors, they provide » vital nexus for the



diffusion of innovation to existing firms and fester the creation of new

 

tion and economic development. First, they

  

The growing economic importance of technological innovation has

crested new opportuni

 

les for cooperation between industry ancl the

academic community. Several types of programs can be established tw

carry Gut these roles, among them:

Research and science parks.

* Research and technical centers,

© University

# Entrepreneur training and assistance programs,

 

dustry research programs,



There are current working examples of each one of these érrange

ments. This type of collaboration contributes to industrial inno atin

and economir development by

 

�
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1. Reorienting university research toward the needs and interests

of industry.

2. Increasing the speed with which research results become availa

ble to industry,

3. Allowing wider and more efficient use of university facilities,

equipment and personnel,

4. Improving the quality of training for scientists and engineers.

5. Attracting high technology firms and encouraging the creation of

new business,

&. Improving the productivity and competitiveness of already exist

ing businesses.

The exact relationship in university and industry cooperation



depends on local conditions and needs. Cooperation between the educa-

tional and industrial sectors is not a new phenomenon. The Stanford

Industrial Park dates from the 19%0s and the Research Triangle Park

from the 19508,

The Center for Energy and Environment Research, a component of

the University of Puerto Rico System, has been active as a catalyst for

Promoting new industry/university research collaboration in Puerto

Rico.

RESEARCH

 

AND. SCIENCE PARKS

Science parks are generally composed of clusters of research inten

sive firms and facilities located on dedicated sites, They are often

initiated with state and local assistance ari/or tax incentives. They are

frequently located close to universities so that each may benefit by the

Proximity of the other.

Examples of successful research parks include Research Triangle

Park in North Carolina and SRI International (formerly Stanford Re.

Search Institute) in California. The Research Triangle Park was created



in the late 19505 by Duke University, North Carolina State Univesity ,
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and the University of North Carolina at Chapel Hill. The project was

Supported by an enthusiastic governor and received a $500,000 grant

from the state. SRI International was created by Stanford University in

ihe late 1940s, There are also examples of the development of revearch

Intensive firms growing up around research universities, which do not

constitute research parks per se. The best known of these are Route

126 in Boston and the Silicon Vailey in California,

The world's largest science park, Region 2000 in Israel, is expected

ic transform Western Calilea into a thriving center of high technology

industry. This is an exception to the rule that such centers are located

Near universities. There are other science parks in Israel located in

Haifa, Tel Aviv, ang Rehovot. This, in part, permits tsreel to export

Sophisticated products based primarily on local research and develop-

ment. The value of those exports is more than $1 billion yearly and

there are plans to increase the value of exports to more than $5 billion

by the year 2000, Clearly, science parks can contribute significantly to

the community and the nation,

As already mentioned, most science parks are located near universi~

?les. There are four basic benefits which result from this relationship.

1+ Increased interaction and easier communication between univer:



 

 

SY and Industry researchers. it helps to broaden the mutual under-

Standing of problems and neeus.

2. Business gains quicker access to new developments through

increased information and ktiowledge transfer.

3. Business also gains access to student workers und faculty con

 

Sultants, as well as laboratories, computers, libraries, and uther

?\ Increased interaction opens opportunities for creating new busi

ness ond new University/industry programs.
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?The advantages of und the need for a science park is well recog-

nized in Puerto Rico. A Commission appointed by the Governor of



Puerto Rico in March 1984 recommended that a Center for Science and

Technology be established on the Island.? The Commission grew out of

2 Set Of ?recommendations contained in a study commissioned by the

Center for Energy and Environment Research.? The study found that it

was ?essential, if not imperative that Puerto Rico develop a science and

technology capability of its own... fond} that the proposed center is

feasible at this time... [it could aise} pley a major role in the devel.

opment of an indigenous scientific and technological base for Puerto

Rico,"

 

 

?The Commission ccnsidered, among cthers, 9 possible site for the

Center and provided four alternatives: Rio Piedras, Mayaguez

Aguadilla and Dorado. The Commission's three principe! conclusions

were: First, that @ Science and Technolagy Center be established:

second, that the University of Puerto Rico become @ ?world cles:

esearch institution: and third, that greater

 

nasis be placed on

 



assisting the small entrepreneur.

The Commission gave serious consideration 10 the makeup of the

Center. I recommended that the Center Le 2 privete, not-for-profit

institution. The initiol board would be appointed by the Covernor, but

thereafter it woul be sei

OF More mainland institutions wight enhance the creaibility as well as

 

Fenwvating. It suggested thet ties with one

bring in expert assistance to the theekgtinis Center. The Conmmission alse:

 

explored finsncing needs and concluded! thet for the first three years of

operation the gover

between $500,000 and $750,000 per

become seit-supporting.

 



ment of Puerte Riey shoul! provide funding of

 

 

 

TW etence

Governor's Commis

yo8

2 (A Science ond Technology Center for Puerto Rect

Feasibility Study. ECR Publication (1 UR-1B1, Jondury 198%,

3. Governor's Commission Repurt, yet,

 

Wd Technology Center for Pueria Rico. Report et the

?on un a Science und Teehnolugy Center, August

 

Pretinis
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The Commission also considered the range of services the Center

for Science and Technology could and should provide. These fell into

four categories:

© Research, development, and cemonstration,

© Technical assistance,

© Technology transfer,

# Concept exchange.

Finally, the Commission recommended that the initial focus of the

Genter be on the pharmaceutical and electronics industries. These two

industries are particularly important in Puerto Rico and have an on-

Going interest in RED.

AS Part of the Commission's work, its staff curried out @ survey of

industry In Puerto Rico to determine what kind of RED is currently

being done on the tela

 



id. Four hundred questionr

 

Fes were distri

buted, mostly to pharmaceutics! ancl electronics comparies.

forty or 35% responded.

 

One hundred

 

ThE survey found that most firms de not perform RED in Puerto

Rico. Respondents gave

Indust

 

Variety of reasens for not doing so. As nost

 

S are branch plants manufacturing for parent company, RED

is Performed largely by the stateside principa: (it). There are many



Impediments te doing RED in Puerto Riko, of which lack of know-how

was identified as most important (285), Another major hind

 

Perceived by Industry. is the snob

 

Hy Of the Lriversities to. respond

adequately to industry's RED needy cnet requirement

 

The survey also explored whether local industry would tele se von

tage cf a Science and Technology Certer ii it existed, Just over fulf of

those responding indicated that they wovsid. Sonw felt, however. the

there should be additional incentives to induce Fomente promotes! sat

other industries to do RED iy Puere Rico. The

funds," larger ard longer tox exemptions ard vredive agent Puerto

Rice's toll gate ta»

Include use ot 934

 



 

 

 

Ay Section: 936 of the U3. IRS Code provides special ter incentive

under certain conditions to U.S. companies operating. Puerta Inne

 

 

�
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RESEARCH AND TECHNICAL CENTERS

University-based research centers perform applied research in

exchange for fees and other support, allowing firms to poo! their

resources to support long-term research in areas of shared interest.

Examples of these research centers include the Microelectronic Center in

North Corotina and the Center tor Applied Microelectronics at the

University of Wisconsin. Some universities permit these centers to

Provide short-term technical assistance to local business, including

patent searches, technical staff, and other research services. To some

extent they can be viewed as applying the Agricultural Extension

Service model to non-agricultural industry. Examples of these are: (a)



the Massachusetts Institute of Technology Industry Affiliates. program

and (b) the Center for Industrial Cooperation at the State University of

New York at Stony Brook.

 

 

in some ways the Resource Center for Science ard Engineering

established at the Rio Piedras Campus in couperation with the Univer

Sity of Puerto Rico, Inter American University. Catholic University, ane

the Ana G. Méndez Educational Foundation, the proposed Center for

Research and Development at the Mayaguez Campus, and the Center fur

Energy and Environment Research arc examples of this. type of coopera-

tion, All these centers are seeking and have done contracted work for

local industry and government.

 

UNIVERSITY-INDUSTRY_COLLABORATION

Several university/industry research partnerships are currently in

Operation. Many of these are between @ university und 9 single firm

while others are research consortia involving several companies anci/or

 



universities. Some of the most visible of the consortis ure Harvard

University and Monsanto, Washington University and Mallinchrodt ,

Harvard Medical School and Seagrams, Massachusetts institute of Tech

noloyy and Poxon, and Carnegie-N

center at Purdue University in Indiana is jointly sponsored ty. five

ton,

 

nd Westinghouse, The research

6
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corporations to develop computer prototypes. Pennsylvania State Uni-

versity has 20 sponsoring industries for a cooperative program in

recombinant DNA technology.

The National Science Foundation has 2 specist program to initiate

and develop this type of program.

The Center for Energy and Environment Research has been active



2 @ catalyst in 9 concerted effort to develop a collaborative program in

Puerto Rico involving the pharmaceutical industry and the university. A

Planning grant proposal was submitted in Septeniber of this year to the

National Science Foundation jointly by CEER and the School of Pharmacy

Of the Medical Sciences Campus. This proposal wos itself a product of @

university-industry effort through a joint task force made up of repre-

sentatives from UPR and focal industry. During @ 10-month period the

task force heid a series of meetings and made several presentations

before industria! groups in various areas of the Island. The plavining

Grant proposal reflects the work of the task force and embodies the

essential findings and understandings reached in the process.

Most university-industry research centers have a combination of

state and feder

 

government, industry and some university support

Such centers are attracting widespread company support and are addres.

Sing areas of research that are interdisciptinary and might prove tun.

damental to several induste

 

8. The most critical facturs in developing

such centers are support of university adnivistrition, industry interest



{© provide tong term financial assistance, faculty interest in woperutive

research with industry and dynamic leadership will a serse of

Jirection.

The changing role of science and technology in society will most

likely effect university research subjects and the proportion of basic te

applied research conducted at univers

 

S. It will also affect sources of

funding for university research. There is a continuous spectrum trom

asic to applied research, and what is one organization's applied! re-

search can te another's basic research, Basic research

 

universities
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and colleges accounts for about 50% of all basic research in the U.S.

Industry conducts about one-third as much basic research a6 the uni.

Versities, and government laboratories about 25% less thon industry.



Industry hos many reasons to be interested in establishing research

Interactions with universities. They could be listed as follows:

1. To gain access to manpower {students and professors) and facili=

ties (labs, instrumentation)

2. To solve 2 problem or obtain specific information unavailable else=

where,

3. Te gain prestige or enhance the company's image.

4, To make use of an economi

 

I resource,

5. Te provide general support for +

 

nnicai excellence.

Access to high quality manpower is the prime motivation underlying

Industry's desire to establish cooperative research «activities with uni

versities. Industry also looks to the university to solve very specific

sclentific problems in which the university hes specific expertise



Industry rerely locks to the university for technological innovation

 

that directly result in new products or processes.

Closer relations might lead to expanded research by universities in

areas of basic science and engineering that could be built upon by

 

Industry for future growth. Greater ruppurt between industrial rescar

4,

Presumably, increase industry funding for university research. Coope:

chers and faculty could strenothen support for graduate studen

 

ratlve Programs might provide leverage for further grants, anc thus

?expand the level of basic research generally.

There are many reasons Universities choose to interatt with indus

try. These may be summarized as follows



1s Industry provides new sources of funding. This helps diversify

the university's funding bese.

 

 

�
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2 Industrial money involves less red tape than government money,

and the reporting requirements are not as time-consuming.

3: industrially sponsored research provides student exposure to

Practical research problens,

 

4. industrially sponsored research provides @ chance to work on an

intellectually challenging research program which may be of

immediate importance to society,

5. Gove ble for research, besed upon a joint

effort between university and industry.

& Cooperative research programs provide better training for the

increasing umber of graduates going to industry,



 

wment funds are av

 

A panel on university/industey models for cooperation sponsored by

Digital Equipment? was convened during the CompuCampus 11

Conference held at Universidad del Turabo in Caguas lost month, It

was concluded thet Puerto Rico has ides! conditions to establish an

advanced manufacturing technologies university-industry program.

SEER also carries out a Summer Science Program for high school

Students excius

 

Wvely funded by local industries. Among the spensuring

flems are: Banco Popular, Bance oe Santander, Caribbeen Refresces,

Lifesavers, Merck, Sharp & Lohme, Pfizer Pharnuceuticals, FCA Borin.

Quen, Shell Company, SK&F Laboratories, Syntex, Technicon Electronic,

Union Carbide, Wang Laboratories end the Westinghouse Education

Foundation.

 



 

ENEUR TRAINING AND ASSISTANCE

 

Universities have also becone more active in training, «strepreneurs

2nd supporting efforts to create new technoluuy bse enterprises

Some cxumples are the Chair of Free Enterprise at the University. oi

Texas at Austin ond the institute for Construntive Capitation funoe by

MobIL, Shell, Tenneco and other corporatiuns. The Center for Entrepre

ID and Small Business. Mat ot Wichita Stile University

    

very successfull.

 

�
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Other examples are the University City Science Center in Philedelphia,

and similar centers exists at Rensselaer Polytechnic Institute, Georgia

Institute of Technology, Carnegie-Mellon, MIT, and the University of

Missouri. The proposed Center for Research and Development at the



Mayaguez Campus contemplates this type of training anc assistance.

 

The Report of the Governor's Commission on 2 Scien

 

¢ and Tech-

ology Center for Puerto Rico previously referenced recommends that

emphasis be given to small business in Puerto Rico, ane that a balanced

Program and approach is needed. This recommendation is based on the

fact that in recent years new employment is being created largely by

small business and that the small entrepreneur is the one who will

Provide @ substantial part of tomorrow's new business. in addition,

much of the heip needed by the small business entrepreneur should be

Provided at the state and local level.

CONCLUDING REMARKS

 

AS discussed in this paper, CEER's special institutional situation by

crossing different campuses and research faculties and reporting direct-

ly © the President of the University of Puerto Rico has enabled it to

foster more direct collaboration internally and with industries.



The University System Master Development Plan clearly estublishes

2% # goat # commitment to become a first class research university

Also, the Council on Higher Education recently appointed a Higher

Education Committee to foster the establishment of more geaduate pro

 

     

Grams. At present ony eleven Ph.D. programs eaist Systemwide.

Summing up, we would like to delineate some factors that are essen=

tal in setting Up more effective ant potentially successful cooperative

 

arrangements between University and industry. These factors inclu

A serious commitment by both faculty and high level w

 

tors at the University of Puerto Rico to the concept uf creating u tint

class university research facility.

 



�
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2+ Commitment by local private firms to utilize the strength of the

university and at the same time honoring university objectives.

3. Maintaining flexibility in the University to allow policies and

organizational development that provide for research and industrial

sooperation, without compromising the academic mission of the univer=

sity.

4 Strong leadership highly respected by the academic and indus-

?rie! community to establish and maintain this partnership.

5. Matching the needs, interests and resources, both physical and

human, of the university and industrial partners,

& Commitment by industry to @ sustained source of funding

 

�
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