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ABSTRACT

RESEARCH PARKS GROWTH, DEVELOPMENT

AND PLANNING CONSIDERATIONS

BY

Chester C. Jandzinski

The past decade has witnessed the growth and develop—

ment of a specialized type of land use-—the research park.

Many communities across the country have been "sold" on the

research park concept and have made strong efforts to attract

them, recognizing them as a clean, nuisance-free type of

industry.

This study attempts to provide a greater understand-

ing of this type of land use by providing some insight into

the research industry--its source of financing, performance,

and fields of concentration. The emergence of the research

park and its significance, characteristics and necessary

attraction requirements are presented to give insight into

the planning of the park. Since most of the material per-

taining to research park planning is found only in technical

journals, and since little has been done to present compos-

ite findings that would be useful to planners and others

interested in planning for this type of development, the

study attempts to provide the pertinent information to
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adequately analyze the research park within the framework of

planning.

Much of the material for this study was gathered

from leading technical and professional journals, brochures

received from develOpers and promoters of parks, personal

correspondence and several personal interviews.

The study reveals that research must take place in

an environment that is stimulating to the researcher. This

emphasis upon the environment of the community as a prOper

setting for the park, together with emphasis upon personnel

attraction distinguishes the planning of this type of land

use from other uses. From a planning standpoint, the need

for planning criteria to better assess the research park and

its impact upon the community is stressed, together with the

need for establishment of meaningful policies by local gov-

ernment which take into account public and private costs,

both direct and indirect. Physical planning criteria are

also developed which pertain to the actual planning of a

research park site.
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INTRODUCTION

Research and DevelOpment (commonly referred to as

R & D) has, in the last decade, spurred the communities

and institutions across the country to take stock of their

resources in an effort to attract research parks. These

communities and institutions recognize that with the re-

search park come certain economic and social benefits.

Since R & D expenditures have now reached $25—

billion, having doubled every five to eight years, the

conduct of R & D activity in suitable places of environment

has been receiving considerable attention. As a result, the

research park, created to provide such places of environment,

has become a relatively new type of land use and has been

receiving serious attention by promoters, develOpers, and

planners across the nation.

The purpose of this thesis is to provide an insight

into the planning of research parks. But in order to better

understand this type of land use, the historical growth of

R & D is provided with considerable information on why

important research centers have already developed across the

country and the reasons for their growth. The reader is

provided information on who the developers of research parks

are, the parks' occupants, how the parks are financed, and

vii



their success. Recognizing that all parks are not success—

ful, an insight is provided into some of the main ingredients

to consider in developing a successful research park. Suf-

ficient material is available today to assess the trend in

park location and to identify the general criteria for the

success of such facilities.

Lastly, planning criteria for the physical planning

of the park site and the important considerations relating

to it are presented.

.Much of the material for this thesis was gathered

from leading technical and professional journals, brochures

received from developers and promoters of parks, personal

correspondence, and several personal interviews. These pro-

vided some of the key references from which planning crite—

ria were developed.

The planner, because of his intimate involvement

with the planning and deve10pment of his community, fre-

quently becomes involved in the early stages of research

park planning. It is hOped that the reader of this thesis,

especially those in the planning profession, will gain a

greater understanding of the research and deve10pment activ-

ity and a deeper insight in planning for the research park.

viii



CHAPTER I

THE PROGRESSIVE GROWTH OF

RESEARCH AND DEVELOPMENT

Research and deve10pment—-commonly known as "R & D"—-

is a process which leads to discovery and innovation. Today,

R & D activity plays a major role in the economy, and in

many communities has become recognized for its great impact

upon the growth and deve10pment of an area.

Conceptgyand Definitions

Definitions of research and deve10pment are provided

to establish a clearer understanding of the processes in-

volved in this field of activity. As the name itself

implies, there are two stages involved in organized research

and deve10pment: the research stage and the development

stage. A distinction is also made within the research stage

between basic research and applied research.

Although it appears that the character or stages of

research and deve10pment may be readily reported, in actual

practice it is difficult to do so, and statistics relating

to this activity are frequently combined. Nevertheless, it

may be helpful to briefly review the definitions. The defi-

nitions are those used by the National Science Foundation



which has conducted countless surveys and provides respon-

dents to the surveys with these definitions in order to

obtain comparable data.

Research, as defined by the National Science Founda-

tion, is the process of seeking and discovering previously

unknown facts and principles regarding some phenomenon,

process or problem. In other words, it is a search for new

knowledge.

Basic Research. For the Federal colleges and uni—

versities, and other non-profit institutions sectors, the

definition of basic research stresses that such activity is

directed toward an increase of knowledge in science. It is

research in which ". . . the primary aim of the investigator

is a fuller knowledge or understanding of the subject under

study rather than a practical application thereof." With

particular reference to research conducted by the profit-

making organizations, the following is added: "original

investigation(s) for the advancement of scientific knowledge

. . . which do not have specific commercial objectives,

although they may be in fields of present or potential

interest to the . . . company." (Note: Basic research is

also termed "fundamental" or "academic" research.)

Applied Research. The core definition used by the

National Science Foundation is summarized in the colleges

and universities sector: "Applied research is directed

toward practical application of knowledge." Again with

specific reference to profit-making organizations, the



following distinction is made: "Research projects which

represent investigation directed to discovery of new scien-

tific knowledge and which have specific commercial objec-

tives with respect to either product or processes."

Development is "the systematic use of scientific
 

knowledge directed toward the production of useful materials,

devices, systems, or methods including design and deve10pment

of prototypes and processes."1

It can therefore be summarized, from the above

definitions, that basic research essentially entails a

searching of new scientific knowledge with no specific,

practical application in View; applied research builds on

the results of basic research and consists of scientific

investigations and experimentation when a practical or com-

mercial objective is more or less defined. Development

embraces the long and expensive stages of work between

developing an idea and actually translating this idea into

a tangible prototype product or process.

Research and development can be considered as a

collection of highly diverse and unique Operations that

differ fundamentally from each other in such important

respects as the intended use of the results, the field of

knowledge being investigated, the kind of skills, and the

 

lU.S. National Science Foundation, "Trends in Funds

and Personnel for Research and Development, l953-l96l,"

Review of Data on Research and Development, No. 33, April

1962, p. 8.



depth of knowledge required. The projects are conducted

under varying organizational arrangements and, depending on

the kind of a project, require different types and amounts

of human, material, and financial resources. There are,

however, important features common to all R & D projects.

One such feature is that all R & D projects are concerned

with either creation of new knowledge or new practical uses

of knowledge. Thus, all research and deve10pment can be

viewed as devoted to production of new technology. .A second

general trait is that the product of research activity is

not known with any reasonable degree of certainty in advance.

All that can be available, in effect, are judgments regard-

ing the probabilities of various outcomes.2

Not all research and deve10pment activity is divided

equally among the various stages (basic, applied, develop-

ment). While 64 percent of R & D spending in the United

States is currently devoted to the development stage, 22

percent devoted to applied research, only l4 percent is

geared to basic research.3

 

2Nestor E. Terleckyj, "Research and Development:

Its Growth and.Composition," Studies in Business.Economics,

No. 82, March 1965, pp. lO-ll.

3Victor J. Danilov, "R & D Expenditures," Industrial

Research,.x, No. 1 (January 1968), p. 60.



The sections following in this chapter will provide

a broader perspective of this activity as it has emerged

through history and as it exists today.

Historical Review

Much of the scientific progress in the United States

has resulted from the involvement of the Federal Government

in the support of science. The Federal Government through—

out most of its history has been concerned with the status

and progress of science and has endeavored in a variety of

ways to encourage scientific activity.

National interest in science dates from the time of

Jefferson and Franklin. Our forefathers expressed eagerness

to promote science, recognizing its usefulness to the devel-

opment of the nation. It is notable that the Declaration of

Independence appealed to "natural law" and that the Consti-

tution empowered the Congress to "promote the Progress of

Science and the useful Arts" at a time when the very word

"science" has not yet become a part of the popular vocabulary.

In the field of education, the notable contribution

by the Federal Government is found in the Morrill Act, passed

in 1862, which provided land grants to help the states estab-

lish colleges and thus encouraged a c00perative working

relationship between the Government and the universities.

The establishment of experhmental stations at these land

grant colleges also assisted to promote agricultural research.



The Federal Government assumed positive responsibil-

ities in other areas associated with science and technology.

The Patent Office, one of the oldest Government agencies,

was established in 1790--its function provided for in the

Constitution. An ambitious coastal survey to promote ship-

ping, and the construction of a national turnpike leading

into the new country Opening up in the West was approved by

Congress in the early 19th century. The Army also surveyed

the Great Lakes and lent technical assistance in the con-

struction of canals and railroads. The Smithsonian Insti-

tute was created by an act of Congress in 1846 for the

increase and diffusion of knowledge "through scientific

research, exhibits and publications.“ The National Academy

of Sciences was established in 1863 to furnish advice and

technical support for the Federal Government in its dealings

with scientific matters.4 Therefore, it is clear that the

Government has played an important role in research activity

from the beginning of our history.

Beginning with the textile mills of New England, the

wave of technological development swept the Nation. The

growing economy stimulated the search for better techniques

in agriculture, manufacturing, transportation and commerce.

 

4Proceedings of a Conference on Academic and Indus-

trial Basic Research, Princeton University, November 1960,

sponsored by the National Science Foundation, from article

by Richard H. Bolt, "Role of the Federal Government in Basic

Research," p. 7.



The great majority of scientific work during the 19th cen-

tury was devoted to the solution of practical problems--the

invention of "things" and processes that would immediately

become useful and profitable. Science lived in close prox-

imity with trade and industry and material development.

Science gave little time to basic research--the quest of new

knowledge for its own sake and without practical application.

All of the inventions and technological advances that went

into building industrial America were based on an inherited

body Of scientific knowledge--the sum Of scientific discov-

eries which had originated largely in EurOpe.

In the latter part of the 19th century, however,

American universities began to engage in scientific research.

Beginning in a few of the leading institutions, recognition

Of the importance Of academic research gradually spread,

until by the end of World War I, it had become traditional

in all the major universities and many others. Private

industry also entered the research field. In 1900, General

Electric established the first American research laboratory

in private industry. Some 100 such laboratories were in

Operation by World War I, mainly in the fields of electric-

ity and chemistry. This number had tripled by the end of

that war. This trend grew throughout the 1920's and 1930's,

in spite of financial setbacks during the Great.Depression.

The importance Of research became recognized firmly, and

increasing numbers of forward-looking industries engaged in



it themselves and, in some instances, supported it in univer-

sities. A few private non—profit research institutions also

came into existence. Thus, by the advent Of World War II,

research had become a widespread enterprise, though its

value had not yet been recognized by the public as a whole.5

During the war years, the Government turned in large

measure to private industry to carry out military research

and development. This method led into the peacetime era,

and did not decrease once the war was over.

In the initial postwar years, support for science

and its applications was largely motivated by the goals of

national security, better health, and other practical ends.

As the public and Congress recognized that progress in the

applications Of science could flourish only with a strong

base in basic science, the National Science Foundation was

established by Congress in 1950 as an independent agency

devoted to the support of science and scientific education

without regard to practical misssions. Thus, basic research,

together with other research, began to be accepted as a

prOper objective of Federal support.

Two reasons are frequently cited for the growth of

research after World War II. First, peace was not accompa-

nied by relaxation Of international tensions. It therefore

became necessary to maintain the strongest possible military

 

5U.S. National Science Foundation, Fourteenth Annual

Report for the Fiscal Year Ended June 30, 1964, pp. xiii-xv.



establishment. This required the continued improvement of

old weapons and deve10pment of new ones. Second, there is

a growing recognition that money spent on research is an

investment that brings to the nation a handsome return in

the form of greater wealth, higher standards of living,

and better health—-as well as increased military security.

Expenditures for research provide the seeds for the future

growth of the national economy. In addition, the new break-

throughs in electronics and atomic science have greatly

accelerated the overall pace of research. The development

of the transistor and electronic computer have opened up

wholly new industries and have Opened doors to new discov-

eries once thought to be years away.

Today, research and development has grown into a

multibillion dollar activity, ranking in size with the chem-

ical, electrical equipment or petroleum industries. In

total dollar volume of expenditures, it actually exceeds

rubber, textiles, paper, electrical power or automobiles--

all major support groups in the national economy.

Research Performance and Source

Approxbmately $25-bi11ion was spent on research and

development in 1968 in this country. .Considering that only

$2.5-billion was spent in 1940, one can readily see the
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great upsurge that this activity has experienced in this

country--ten times as much as in 19506 (see Figure 1).

Who are the performers of research and deve10pment

and What percentage of activity does each perform? Four

major sectors perform.R & D work:

1. Industrial companies, within their laboratories or

in other establishments.

2. Government laboratories and testing sites.

3. Colleges and universities.*

4. Other non-profit institutions.*

Table 1 presents the amounts of funding and perfor-

mance of R & D activity among the four major sectors. It is

quickly noted that the Federal Government furnishes most of

the R & D funds while industry performs the greatest amount

of R & D activity. Although not reflected in Table 1, indus-

try is the chief performer Of federally-financed R & D work,

accounting for 66 percent of all that was accomplished in

1968. Industry concentrates heavily on development work for

the federal government because it is best organized to handle

 

6Victor J. Danilov, "Research Funds," Industrial

Research, VII, NO. 1 (January 1965), 28.

*Colleges and universities comprise all institutions

of higher learning and include professional schools such as

medicine and engineering, affiliated research institutions,

hospitals, and agricultural experiment stations. Other non-

profit institutions consist Of private philanthrOpic founda—

tions, non-profit research institutes, voluntary-health

agencies, professional societies, etc°
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Table 1. R & D funding and performance in 1968 (billions of

 

 

 

 

dollars)

Sector Funded % Performed %

Federal Government 15.7 63 3.5 14

Industry 8.6 34 17.3 69

Universities 0.5 2 3.3 13

Other non-profit

institutions 0.2 l 0.9 4

Total 25.0 100 25.0 100

 

Source: U.S. National Science Foundation, "Research and

Development in Industry, 1968," Reviews Of Data on

Science Resources, NO. 17, February 1969, p. l.

 

large-scale testing, engineering, and assembly of complex

machinery and instruments.7

It is interesting to note that the Federal Govern-

ment, performing in its own establishments only 14 percent

of all R & D work, financed nearly two-thirds of the national

total, while industry, performing 69 percent, financed only

a little over one-third. Non—profit institutions as a group,

while performing about 17 percent of the national total, paid

for only about 3 percent. According to the National Science

Foundation, the percentage relationships have remained fairly

 

7U.S. National Science Foundation, Federal Funds for

Research, DevelOpment, and other Scientific Activities, Fis-

cal Xears 1967, 1968, and 1969, Vol. XVII (Washington, D.C.:

Government Printing Office, August 1969), p. 8.
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constant since the Foundation‘s first survey of 1953, and

are anticipated to continue in a similar relationship for

the remainder of the decade. An exception, however,

occurred in the financing of R & D funds in the industrial

sector. In 1953 total R & D funds amounted to $3,630 mil—

lion, of which 39 percent was federally financed and 61

percent company financed. In 1968, however, of the $17.3

billion spent for industrial research, 66 percent was fed-

erally financed while 34 percent was company financed. This

points out the increasing involvement of federally sponsored

research in the industrial sector. Because of the heavy

reliance by private industry on the Federal Government, the

decisions of the Federal Government as to R & D programs

have had a profound effect on the economic growth and com-

position of individual industries. In many companies,

emphasis has changed in recent years from production line

items to research and deve10pment, especially in the air—

craft and missiles industry. Similarly, the number of

scientists, engineers, and other professional personnel has

increased in relation to production workers in many com-

panies contracting with the Federal Government for R & D

projects.

Fields of Concentration

Research is not evenly distributed throughout the

economy but is focused upon two key areas--military, atomic

energy and space research plus industrial research by pri-

vate industries.
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During the 1960's, the Federal R & D programs have

reflected largely the national security and foreign policy

Objectives established since World War II. Three federal

agencies (Department of Defense, National Aeronautics and

Space Administration, and Atomic Energy Commission)-—by

magnitude in the order named-—spent nearly 90 percent of

Federal Government's $15.7-billion R & D budget, the

remainder devoted to such programs as health, welfare and

natural resources.

Since nearly two-thirds of industrial research is

financed by the Federal Government, it follows that a heavy

concentration of industrial research is devoted to the three

federal agencies programs-~military, space, and atomic

energy. Whether financed by Federal funds or company funds,

however, industrial R & D activities are concentrated in

relatively few industries. They are aerospace (aircraft and

missiles), electrical equipment and communications, and chem“

ical and allied products. These three major industry groups

accounted for approximately two-thirds of total funds for

industrial R & D performance.

R & D performers in the four sectors (industry,

government, colleges, universities, and other institutions)

have specialized in different kinds of R & D work. Accord-

ing to the 1968 data, the R & D performers in industry and

government have specialized relatively more in development

and in applied research and relatively less in basic re-

search. On the other hand, the universities and non—profit
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organizations concentrated heavily on basic research and do

relatively little development work.

According to the allocation of professional manpower

to projects in different fields, the National Science Founda—

tion reported that in 1964 (the latest year for such data)

industry specialized more in engineering and relatively less

in physical sciences research, while its share in life sci-

ences was low. As a whole, government research and deve10p-

ment is somewhat more oriented toward physical sciences and

engineering and less toward life sciences. Non-profit and

educational institutions are highly specialized in life

sciences and less toward physical sciences. See Table 2

showing the distribution of scientists and engineers which

provides the basis for the above analysis.
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Future Growth

Research and development growth in the United States

has made this activity one of the largest in the economy.

As indicated earlier in this chapter, research and develOp—

ment has grown into a multibillion dollar industry--from

$2.5-bi11ion in 1950 to approximately $25—billion in 1968.

Similarly, while funds for research and deve10pment amounted

to about 1.5 percent of the Gross National Product in 1953—

54, R & D funds amounted to 3 percent of GNP in 1963-64 and

have presently increased to nearly 4 percent.8

The continuing interest and participation by the

Federal Government in R & D work and the acceleration of the

aerospace program will continue to play an important role in

the future. ,While there will continue to be a heavy concen-

tration in federal defense and space programs, the benefits

of such research will provide new ideas which will become

applicable to civilian purposes. Past military research and

the existence of the government market is known to have

played an important part in the introduction of major new

civilian products and services, such as jet travel or elec-

tronic computers, and also to have aided in develOping prod-

ucts of higher quality whose deve10pment might have been I

less rapid otherwise. Some products and processes resulting

from federally sponsored industrial research apparently have

 

8Danilov,“Research Funds," op. cit., p. 32.
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had civilian applications at an early stage. For example,

recent space research has already led to such civilian

applications as the adaptation of space suits for victims

of paralytic strokes, surgical hearing—aid devices, X-ray

photos with drastically reduced radiation exposure, and a

wide range of electronic devices.

Although it is anticipated that the total R & D

program will continue to expand, defense and space research

may not continue to consume such a dominating share of the

R & D budget. The United States is entering an era of

gradual R & D growth in which a greater prOportion of the

federal funds probably will be devoted to public benefit

programs such as health, transportation, pollution, educa—

tion, and ocean resources.

The increasing amounts spent annually for basic or

fundamental research has important implications for all

segments of the economy. While basic research amounted to

only about 4 percent in the early 1950's, it is currently

14 percent of total R & D activity. It is inevitable that

a greater reliance upon basic research for furthering sci—

entific knowledge will result in a need for even greater

R & D expenditures as man continues new discoveries.

 

9Daniel R. Roman, Research and Development Managee

ment: The Economics and Administration of Technology (New

York: Appleton-Century-Crofts, 1968), p. 63.
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Planning_;mplications

This chapter, providing a brief review of R & D

activity in this country, indicates the increasing growth of

a particular segment of the economy. Together with a vast

technological change being experienced within the country,

the R & D effort is of great significance for possible

economic and industrial deve10pment of cities and states.

Certain types of research have concentrated in certain geo-

graphical regions as pointed out in the next chapter, and

this has had a tremendous effect upon the social and eco—

nomic aspects of those areas.

The clamor in different parts of the country, as

indicated in the next chapter, indicates a strong competi-

tion to attract research-Oriented industry. New types of

facilities to house such research activity in suitable,

complementary surroundings must be provided. Communities

will need to study their potentialities in a bold effort to

attract research industries. Planning for these "think"

factories will necessitate a new approach from traditional

industrial planning.



CHAPTER II

RESEARCH CENTERS AND BROAD

LOCATIONAL CRITERIA

This chapter outlines the factors which have led to

the locations Of R & D oriented centers in the country. The

information is presented from a regional rather than local

level. R & D centers do not locate haphazardly but tend to

gravitate to certain areas for specific reasons. The begin-

ning of this chapter provides a broad picture of the loca-

tional patterns of research facilities and a discussion of

the dominant research centers in the country-~where they are

located and the prime factors which have led them to locate

in these areas. The remainder of the chapter describes some

of the criteria which prompt a specific typ§_of R & D facil-

ity to locate where it does.

Dominant Research Centers in

the United States

Several large research centers dominate the R & D

scene today. The dominant centers are in the Boston area,

New York-New Jersey area, Washington-Baltimore area, Los

Angeles area, and the San Francisco area (see Figure 2).

These locations Of scientific concentration account for a

heavy percentage of the nation's total R & D effort. They
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exert a strong influence--almost a control-—over the other

scientific areas of the country.

Greater Boston area.--The largest complex in a

localized area, perhaps, is to be found in Boston and its

immediately adjacent environs. This area received its major

impetus during World War II when the Federal Government

located four of its key research laboratories at Harvard

University and Massachusetts Institute of Technology.

Attracted by the excellent teaching and research facilities

and personnel at these schools and numerous smaller colleges

and universities, industrial laboratories of every type have

moved in to occupy locations conveniently accessible to

these laboratories and institutions. Thus, an exceptionally

strong educational base provided a solid foundation for R &

D activity. Today there are several hundred companies in

this area engaged in R & D Operations.

The heaviest concentrations have developed at key

points along Highway 128, which passes to the immediate west

of Boston and links together a group of smaller suburban

towns which have develOped campus-like research parks during

the past ten years.

Greater New York area.-—Another large, dominant

center which must be recognized for its sheer volume of

R & D capability is that which has developed in and around

New York City. Actually, the research-oriented activities

spill over into Northern New Jersey and Connecticut, with
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most of the laboratories shunning the central city to locate

in the suburban communities.

This complex probably Offers more variety than any

other in the nation. R & D Operations range from small one-

scientist labs up to such giants as Bell Telephone Labora-

tories. Areas of research range from cosmetics and similar

consumer products to satellite communications and rocket

prOpulsion. The New York City area also has a monopoly on

investment research in the Wall Street complex, on marketing

research in the Madison Avenue area, and proximity to the

pre-eminent biological center of the world.10

The deve10pment in and around Princeton is espe-

cially noteworthy. Since World War II, about 50 industrial

research organizations have moved into the Princeton area

primarily_to be close to the University. Though proximity

to Princeton itself is of prnmary bmportance, convenient

accessibility to New York and to the headquarters offices of

the research-oriented industries is a major factor also.

Washington-Baltimore area.--This complex has been

experiencing accelerated growth and many R & D firms have

chosen the area in order to be close to the fund-granting

agencies Of the Federal Government. Some of the major

government research facilities located in the Washington—

Baltimore area are the Atomic Energy Commission, the NASA

 

10H. McKinley Conway. Jr.. "Sites for SCience'"

Industrial Development and Manufacturers Record, August 1962,

p. 24.
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Goddard Space Flight Center, the National Institute Of

Health, the U.S. Army Biological Laboratories, the Naval

Research Laboratory, the Walter Reed Army Institute of

Research, the Metallurgy Research Center, and the National

Science Foundation, to name but a few.

The presence of these vital Federal activities has

led to a fast growth of private R & D firms eager to main-

tain close liaison with program administrators. Over 500

firms are now located in the area.

Los Angeles area.-—This area has maintained a dom—

inant position in the aerospace industry and supporting

industries. In Los Angeles the chief attraction has been

the amenities of the area--the climate, higher educational

level, emphasis on informal living, etc., plus the proximity

of major aircraft manufacturers and similar defense facil—

ities which develOped on a large scale during World War II.

San Francisco area.-~Most of the R & D activity in

this locality are found in the San Francisco Bay Area near

Stanford University. University of California and Stanford

University are both noted for science education which has

proven to be a big factor in attracting R & D activity in

the general area. The Stanford Research Institute became

one of the largest, non-profit research organizations in the

country which helped to attract highly qualified teaching

and research personnel.
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Other Important Research Centers

Many other important centers are gaining prominence

in various parts of the country and containing a large num-

ber of scientists. While Figure 2 provides the locations of

many of these centers, only some of these centers are dis-

cussed below.11

The MilwaukeeeMadison area, which ranks high nation-

ally in terms of scientists per unit Of pOpulation, is capi—

talizing on the resources of the University of Wisconsin and

Marquette University, plus such R & D Operations as those

conducted by Allis Chalmers and A. O. Smith Corporation--

each employing more than 100 scientists.

The Detroit-Ann Arbor-Lansing complex Offers Mich—

igan, Michigan State, and Wayne Universities. Important

research activities are concentrated at these universities

as well as GM Tech Center in Warren (near Detroit) and the

private research firms based around Ann Arbor.

The Buffalo-Rochester-Syracuse area is particularly

strong in research activities. Rochester contains the large

Eastman Kodak laboratories, while Buffalo contains units of

Bell Aerosystems, Du Pont, Hooker Chemical, Union Carbide

and Westinghouse. Syracuse has the large General Electric

plants. Cornell University, Syracuse University and Univer—

sity of Buffalo are located within the area.

 

llIbid., pp. 26-27.
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Pittsburg has long been a steel research center,

with laboratories of steel companies; Westinghouse, Gulf,

and Alcoa. Cleveland has considerable research as a result

of National Aeronautics and Space Administration (NASA) and

such companies as Sohio and Republic Steel.

The Dayton-Columbus-Cincinnati triangle provide

considerable R & D activity, through such institutions as

Wright—Patterson Air Force Base, historic home of aviation

research; Batelle Memorial Institute, one of the nation's

leading consulting research organizations; and Ohio State

University.,,

Another center is St. Louis, home of Monsanto

Chemical's main laboratories, and McDonnel Aircraft, the

latter produced the Mercury capsules used for global orbits.

While the listing of above centers is by no means

complete, with many more research centers located across the

nation, as indicated on Figure 2, the listing is sufficient

enough to identify types of research-based complexes, the

elements of such complexes and some of the main attractions

of the areas for R & D activity.

Elements of Research Complexes

The research-based complex, sometimes referred to as

a "scientific complex" can be identified as containing one

or several elements.12 They are:

 

2James F. Mahar and Dean E.<30ddington, "The Scien-

tific Complex--Proceed with Caution," Harvard Business

Review, XLIII (January—February 1965), 140-141.



27

l. Science-based industry composed of:

a. Industrial research and development laboratories

which may or may not be part of manufacturing

facilities.

b. Technically-oriented manufacturing plants (i.e.,

plants employing a high prOportion of scientists

and engineers, producing products embodying

advanced and rapidly changing technology).

c. Supporting suppliers and services.

2. One or more major universities which emphasize:

a. A wide range of graduate studies in science,

engineering and mathematics.

b. Basic and applied research in science and

engineering.

c. Graduate studies in business management.

3. Federal government research facilities administered

either:

a. Directly by the government, such as the National

Bureau of Standards Research Laboratories in

Boulder, Colorado.

b. By private industry or universities, such as

Johns HOpkins University's Applied Physics

Laboratory near Baltimore.

The full three-element'complex-~science-based indus-

try, universities, and government laboratories--is the best

known type of research—based complex. The Greater Boston

area is the leading example of the three—element complex.

Palo Alto, California and Ann Arbor, Michigan are

good examples of complexes built around strong universities

and science-based industry. Stanford University has its own

research park occupied by over 40 firms. Ann Arbor's com-

plex is still in the formative stages, but since 1957 the
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University of Michigan has spawned over a dozen firms and

has been a key factor in attracting several other firms.

The Washington, D.C. area is a leading example of

the complex composed of government facilities and related

science-based firms. San Diego, with its large aerospace

firms and small supporting firms, is an example of another

complex--the technically oriented industry, containing

research facilities in direct association with it.

Complexes which develOped without the university

element, such as San Diego and Orlando, usually began as an

unplanned circumstance through accidental location or indi—

vidual company decision. On the other hand, for an area to

set out deliberately to develOp a complex, the university

element appears to be an essential ingredient in order to

enhance the chances of success. The reasons for this are

discussed in later chapters.

Scientific complexes which have two or three ele-

ments are characterized by having close interrelationships,

or common bonds, which result in extensive communications

among the elements. A common interest in science and tech-

nology is usually the force which binds the elements

together.l3

 

l3Denver Research Institute, University of Denver,

"The Scientific Complex--Challenge to Colorado," June 1964,

p. l.
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Types of Research and General

Locational Criteria

The general locational pattern of research activity

found in this country indicates that important factors are

at play. As noted, in the discussion of elements comprising

scientific complexes, the forces of government, industry and

universities are involved. In addition, the important deci-

sions of the individual research firms or agencies to locate

within these complexes are based on many factors or criteria.

The type or character of R & D activity is an important con-

sideration, since it becomes oriented to certain areas which

meet its broad qualifications. The listing below indicates

some of the research types and one or more of the necessary

"ingredients" for its conduct. This, therefore, provides

some indication as to why individual research and deve10p—

ment firms locate where they do.

1. Research oriented to production.--This type of

research is usually located within the production plant or

within proximity to the plant. Typical of such research is

the automobile and aircraft production industry, where con-

trol tests are carried out from time to time during assembly

and the finished product subject to rigorous testing in

sbmulated conditions. Both industries, however, perform a

considerable amount of other research activity which does

not necessarily have to be located at the production plant.

This includes research in chemical analysis, metallurgical

examination of components, and research tests on plastics,
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rubber plated components, oils, greases, adhesives and seal-

ing compounds, frequently leading to the improvement in

performance characteristics.

There is a great concentration of manufacturing and

research facilities in the great industrial centers, primar-

ily in the East and Midwest. Historically, a company

located where the idea was conceived, and its research staff

occupied the same plant where production took place, or some

nearby facilities. There was little searching for other

sites or organized pressure to locate in another community.

This is how Eastman Kodak Company happened to locate in

Rochester, New York; U.S. Steel Corporation in Pittsburg;

Ford Motor Company in Detroit; Armour and Company in Chicago;

and 3 M in St. Paul.14

2. Research oriented to processing.--Process re-

search comprises investigations of complete processes or

specific component of a process to find a better way of

producing new or old products. Usually such research cannot

be separated from production research (many industries con—

ducting both types of research) and the research facility is

therefore located at the production plant. An excellent

example of a process research takes place in the chemical

industry. Chemical research concerning the compilation of

 

14Victor J. Danilov, "Sites for Sale," Industrial

Research, VI, No. 5 (May 1964), 30.
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new formulas for manufacturing purposes can be, and fre-

quently is sited some distance from the factory location.

On the other hand, control research, concerned with the

testing of raw materials and with quality control must

necessarily be located within the factory environs.

3. Research oriented to raw materials and waste

utilization.--Such research, generally a part of process

research, is conducted by industry at plant locations where

large amounts of raw materials are utilized with consider-

able waste products resulting. Research of raw materials

insures a certain quality content necessary in processing,

whereas research of waste products may frequently result in

the production of a by-product. The oil refining and paper

industry conduct large amounts of such research.

4. Research where natural geographical features are

essential.—-Research in oceanography, geology, marine, and

wildlife, forestry, etc. necessitate natural bodies of water,

ground formations, biological life in its natural environ-

ment for its conduct.

5. Research where climatic conditions are of prime

importance.-—The mild climate in parts of the country is

favorable for certain research where testing plays an impor—

tant role and economies are realized in the assembly, stor-

age and testing of products. In the aircraft industry, for

example, the majority of assembly and testing is conducted

in the West where favorable weather allows Open-air type

storage sheds, and testing of aircraft can be conducted on
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a year-round basis. Many parts and engines are shipped from

the East to West for aircraft assembly for this very reason.

Other climatic conditions of an extreme nature are

required, for example, in polar exploration and research,

and research of this nature is naturally restricted to the

cold regions of the country.

6. Research restricted to areas specializing in a

major activity.--Several areas of the country contain cer-

tain types of research resulting from the establishment of

facilities of a specialized nature, requiring large expendi-

tures, in those areas. These facilities are usually govern-

ment-financed. Examples include atomic research conducted

at government atomic reactor sites such as Oak Ridge,

Tennessee; National Aeronautics and Space Administration

(NASA) research at Canaveral, Houston and Huntsville, Ala-

bama. The Federal Government's decision to locate such

facilities in particular sections of the country has resulted

in the development of science-oriented communities large con-

centrations of scientists, engineers and technicians.

7. Research oriented to complement major industries

andother economic activity.--Types of research activity are

located in areas where considerable economic activity, in-

cluding major industries, has already become established,

frequently in large metropolitan areas. Research of this

nature complement the various activity of the area, locating

itself around the existing "nuclei". In the Detroit area,

for instance, numerous small research firms have located to
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complement the auto industry and conduct research in plas-

tics, rubber, upholstery, metals, etc.

Similarly, many research centers have emerged in

"spillover" areas near the larger, older centers. San Diego

and Santa Barbara, California, are now receiving a share of

the Los Angeles research growth. Phoenix, Tucson, Salt Lake

City, and Seattle are considered to be "spillover" areas of

California and are receiving the California-type R & D

expansion.15

8. Research related to universities and institu-

tions.--Research conducted at universities is generally of

a pure, academic nature, and is most suitably carried out in

the university environment. The university has important

resources at its disposal--"brainpower, facilities and equip-

ment, sources of information, etc." The location of medical

research, dictated by the location of medical schools, hos-

pitals, and related facilities falls within the same

category.

9. Research oriented to complement university and

institutional projects.--The advantages resulting from a

university or institutional location have attracted many

research firms to locate in their vicinity. Usually such

research programs complement the university and institutions

programs. Such firms have the benefit of faculty consulta-

tion and part-time employment, use of facilities such as

 

15Conway, op. cit., p. 30.



34

library and computers, academic courses for personnel,

university programs, etc. Examples include the Research

Triangle in North Carolina, established to complement the

research programs at three universities in the area, and

the emerging complex of industries based around Ann Arbor,

Michigan.

10. Research requiring isolated condition§,--

Research requiring an atmosphere free of dust, smoke and

dirt, noise, vibration, electric and acoustic interference

and other disturbances must be conducted in isolated areas,

away from factories and cities. Vibration of buildings, for

instance, cause sensitive instruments to get out of adjust-

ment frequently and may preclude the use of such instruments

as infra—red spectrometers and electron microsc0pes. Air-

borne soot and smoke from a factory may interfere with many

research techniques requiring a high purity of materials and

cleanliness of apparatus.

ll. Market research.--Such research involves the

quality testing of products for consumer use; investigation

of the market for new products, including the testing of

consumer reaction to such products; the investigation of

marketing channels and the determination of the best distri-

bution facilities. Being market—oriented, such research is

usually conducted at the place of market rather than at the

place of production.
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12. Research related to administrative and orga-

nizational procedures.--Research of this nature is utilized

to promote efficiency and economy in an organization. This

kind of research is usually conducted either solely by or

with some assistance of consulting experts in the field.

While some firms have established a separate facility for

the conduct of such research, generally this type of re-

search can be conducted in offices with a minimum of equip-

ment.

A considerable amount of research does not involve

any great expenditures for equipment or space, since re-

search is in the form of services, frequently on a contrac—

tual basis. "Thinking" rather than products are utilized.

As in administrative or organizational research, this type

of research is generally conducted in offices where general

office equipment is about the only equipment necessary.

.Examples are research surveys where various statistics and

data are compiled and analyzed (i.e., economic research,

population growth analysis, sociology research). In some

instances separate facilities are established for such

research conduct. The Brookings Institution in Washington,

D.C. (economic research) and the Rand Corporation in Cali-

fornia ("brainstorming" and abstract thinking on various

problems for private and governmental agencies) are examples.

Location for such research is usually governed by its broad

market .
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13. Research oriented to the community environment.--

Research may be attracted to a particular community which

ranks high in regard to pleasing living environment. Such

factors as mild climate, university, cultural and recrea-

tional facilities are emphasized in order to gain a prestige

location and provide a stimulating professional and cultural

environment for research personnel. Many research firms

have purposely located in the vicinity of Princeton and

Stanford Universities for this very reason.

Other Locational Factors

While the preceding section provided a review of

general location needs of R & D activity based upon its

particular orientation, other factors also have an important

influence upon the location of a research facility.

1. Relation of research to other departments within

the organization.--The place of a research division on the

organizational chart of an industrial firm determines whether

such activity will be located within the plant or at some

distance away. This varies from one firm to another on

account of different conceptions of what constitutes research

and of what the prOper relations should be between research

and other company activities. The constant intrusion of

factory problems into the research laboratory and the fear

of domination of research by production have provided a
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strong impulse to the present tendency to move the research

laboratory away from the plant.16

2. Size of business.--The size of a company's busi-

ness and the amount of its resources constitute a factor

which controls the extent to which research can be separated

from production and the main plant. A small business will

usually be able to afford only a single laboratory to carry

out all its technical experimental work, most of which will

be directly connected with production. In somewhat larger

concerns, a certain degree of separation is feasible, and

two or more separate laboratories may be established, one of

which is devoted mainly to research, but is still responsible

for a considerable amount of development and control work in

order to avoid duplicating apparatus, or for other reasons

of economy. It is normally only in the really large concerns

that a practically complete functional segregation of re—

search is possible, and it is therefore only these large

establishments which have to consider the possible advantages

of locating the research laboratory away from the plant.

3. Type of business.--The problem of finding the

best location for a research laboratory may assume different

aspects according to the nature of the business or according

to the products produced. There are types of business which

 

16C. C. Furnas, Research in Industry: Its Organiza-

tion and Management (New York: D. Van Nostrand Co., 1948),

pp. 308-319.
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have special inducements to locate their research activity

away from factories and cities. Telephone and communication

industries, mentioned earlier in this chapter, are examples.

Also, industrial companies having several plants

have different problems from those having a single plant.

The problem of which of them are to be selected for the

location of the research laboratory may follow several

methods:17

a. the research laboratory may be established away from

any of the plants and preferable near the central

offices.

b. the research laboratory may be organized at one of

the manufacturing plants, selected in preference to

the other, sometimes because it is the largest plant,

sometimes because it manufactures a greater diver-

sity of products than the other plants, and sometimes

simply because it is the oldest plant, and the re-

search work has been established there before the

other plants have been built.

c. laboratories may be established at each of several

plants.

d. laboratories in which research is closely allied to

production may be organized at several plants, with

 

17J. F. Schwitter, "Universities as Research Park

DevelOpers," Industrial Research, VII, No. 4 (April 1965),

73.
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an additional central laboratory away from the

plants and devoted chiefly or entirely to basic

or fundamental research.

4. Economic considerations.-4Various economic con-
 

siderations may overlap other factors in locating a research

facility. Small firms possessing only a "one-man laboratory"

will usually find it most economical to conduct research at

the main plant. Large companies, too, may sometimes keep

their research laboratories at the main plant for economy of

service facilities and in order to avoid duplication of

instruments and other equipment.

5. Psycholggical considerations.--Creating a favor-

able psychological problem for research may have an impor-

tant role in locating a research facility. Aside from

giving research personnel greater pride in their work, an

atmosphere of freedom from various intrusions and interrup-

tion, and the possibility of the research staff to house

themselves near their work adds to the morale of the staff.

Types of Research Attracted to

Research Centers

A review of the types of research activity and their

orientation provides some meortant clues as to the types of

research which are most suitable for location in a research

center. While some research activity (research oriented to

production, processing, natural resources, etc.) is restricted

in its location for the reasons outlined in the preceding
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sections of this chapter, other research is much more

flexible in choosing its location and therefore, suitable

for location in a research center. The following are gen-

erally the types of research found in research centers:

1. "thinking" rather than products are employed.

2. science-based industries where products are not

emphasized. Any production of prototype products

is at a small scale, necessary for testing of its

merits for production elsewhere.

3. highly diverse and complex facilities are generally

not required.

4. basic or applied research, rather than development

is emphasized.

5. research which complements university and institu-

tional programs.

Due to the type of research conducted in research

centers, facilities are constructed with flexible interiors

to meet the changing demands of the occupants. Also, the

type of research conducted within the building cannot be

readily identified as is generally the case in industry.

Since such facilities are built in an atmosphere designed

to attract scientific manpower conducive to thinking, they

are a compatible type of land use for which many communities

compete. Chapter III provides further discussion of the

research center and its aspects.



CHAPTER III

THE RESEARCH PARK

This chapter discusses the research park as it has

emerged through acceptance of the industrial park concept,

and provides information about the develOpers, occupants and

success of it. Several approaches to research park planning

are outlined, and an insight is provided into the deve10p-

ment and planning of several research parks in the country.

Differentiation between Research

Park, Industrial Park, and

Industrial District
 

Research parks may be defined as a deve10pment

according to a comprehensive plan which provides park-like

sites for industrial laboratories and other science-oriented

activities, whose production is generally lhmited to proto-

type goods, with adequate control of the area and buildings

through restrictions and zoning to protect the investments

of the developer of the district as well as its occupants.

.Some of the terms used for these parks are "Research Parks,"

"Research Centers," "R & D Parks," and "Science Centers."

Industrial parks may be similarly defined as a tract

of land subdivided and develOped according to a comprehen-

sive plan for the use of a community of industries with

41
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adequate control of the area and buildings through restric-

tions and zoning to protect the investments of the developers

of the district as well as the industries occupying it.

The industrial district refers to a zoning classifi-

cation which allows various types of industry such as heavy,

medium, and light to locate in a certain area of a community

which has been specifically zoned for such use.

While there are similarities in the deve10pments of

research and industrial parks, as noted in the definitions,

the difference lies in the general setting and type of activ-

ity conducted. _In the layout and general appearance of a

research park, there is somewhat more attention given to

landscaping, density controls, and building setbacks and

design. (Research parks established in heavily built-up

sections of a city, however, more closely resemble large-

scale office complexes with high-rise and low-rise buildings

grouped around a landscaped plaza or mall.)

In terms of activity, an industrial park's occupants

may include industrial research laboratories and production

facilities (generally of a small product nature and which do

not produce fumes, obnoxious odors, etc.), while the re-

search park is generally restricted to research and limited

production. The latter usually consists of prototype produc-

tion on a pilot scale only, essential to the research pro-

gram where the product is used for testing and analysis, or

light manufacturing on a rather highly selective basis to
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complement the research activities. This is discussed

further in a later section of this chapter.

The Emergence of the Research Park

The research park is a relatively new "creature" on

the urban scene, responding to the locational needs of

research and science-oriented firms. Its growth can be

traced to several factors:18

1. maturity of the industrial park concept after World

War II.

2. the research upsurge that began about the same time.

3. the desire of research firms to locate in more

attractive settings convenient to centers of learn-

ing, research, and technical assistance.

4. increasing involvement of universities in research

and industry, and the realization that the proximity

of research firms can be advantageous to both the

universities and firms.

Industrial parks had their beginning around the turn

of the century. The majority of sites were initiated and

developed by the railroads. However, it was not until the

1940's that there was substantial interest and growth in.the

industrial park concept. The decade could be characterized

as the "take-off" period for industrial parks. Its maturity

 

laIbid.
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was evidenced by careful planning, extensive and stringent

restrictions to create the character and image of the park,

and integrated services for site-seeking industrial firms.

After 1950, the parks entered a phase of accelerated

growth that continued through the 1960's. The appearance of

specialized facilities--of which research parks are the most

outstanding--also appeared at this time. Research parks,

born in the surge of research and nourished by the accep-

tance of industrial parks, were considered even more desir-

able if they could be located near a center of learning.

The first university research park was sponsored by

Stanford University in 1951, but it was not until 1957 that

steady park growth was established. Today, there are at

least 126 research-oriented parks. .More than two-thirds

have been established since 1960, with 88 being found

between 1960 and 1965. The greatest number (18) came into

being in 1964. There has been a noticeable decline in the

launching of new science parks since 1965. Five were

announced in 1966 and only one in 1967.

Developers of Research Parks

In 1967, Industrial Research magazine conducted a
 

survey of 126 research-oriented parks. .Most of the parks

(72) were started by realtors and land develOpers as a busi-

ness investment. However, 27 were established by municipal-

ities, chambers of commerce, and local industrial deve10p-

ment groups primarily to attract new industry to the area.
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Universities founded 20 research parks and coOper—

ated with community groups in the formation of at least 10

others. In most instances, the motivation was not monetary,

but rather a need to expand university facilities or a

desire to interact with industry and to assist the community.

Four research parks were started by science-based

companies that built new facilities and sought to induce

other firms to locate on their property. This usually was

done to recover some of the deve10pment costs, or to create

a scientific community for the exchange of ideas or business.

Non—profit research institutes founded three parks

and a utility group established another. In all four cases,

the objectives were mainly regional development and business

. 19
expanSLOn.

Occupants of Research Parks

The research park, as defined earlier in this chap-

ter, contains a variety of occupants across the country.

Two types of occupants predominate, however. They are (1)

research and deve10pment laboratories and (2) science-based

activities with prototype and related light manufacturing.

Research and deve10pment laboratories.--The types of

R & D laboratories contained in research parks are:

1. research laboratories of manufacturing concerns

 

19'Victor J. Danilov, "How Successful Are Science

Parks?" Industrial Research, IX, No. 5 (May 1967), 78.
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2. contract research laboratories

3. United States Government laboratories

4. university research laboratories.

Research and deve10pment laboratories of manufactur-

ing concerns have been located in research parks to utilize

the services of facilities that are not available at the

firm's manufacturing plant, or to provide a prOper setting

for research, away from the production plant. Many of these

concern's research divisions engage in prototype and limited,

light manufacturing that is linked with research and develop—

ment.

Contract research laboratories are also found in

some research parks, such as the Opinion Research Corpora—

tion in the Princeton Research Park in New Jersey.

The United States Government has located several

research laboratories in research parks. Examples are the

U.S. Weather Bureau Research Laboratory in the University of

Oklahoma Research Park and the U.S. Forest Service Forestry

Sciences Laboratory and U.S. Environmental Health Center in

Research Triangle Park in North Carolina.

A number of universities have located research lab-

oratories in the parks which they have develOped.

Science-based activities with prototype and related

light manufacturing.--Prototype development allows an appli-

cation of research to the development of material goods. As

such, it provides a transition from research and testing to
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production. The financial success of many research parks

across the country, however, has necessitated that some

light manufacturing be admitted. In fact, surveys conducted

on this subject reveal that few parks contain research as

the primary and exclusive activity. Also a number of parks

which allow prototype manufacturing actually "stretch" the

term to include some light manufacturing on a selective

basis, regulated by performance standards with emphasis

placed on "nuisance-free" activities.

The 1967 Industrial Research survey indicated that

only 20 percent of the 126 parks conduct research as the

sole activity. Appendix A provides a list of 116 of these

parks, with an indication of those parks which conduct

research only. Mixed uses within the park permit a firm to

sell or sublease its facility for any one of several alter-

nate uses should this become necessary. Also, lending

institutions encourage such mixed uses by lending more

freely in parks with a variety of permitted occupancy accord-

ing to a leading developer of successful R & D parks.20

Careful consideration must be given to this item in

planning any R & D park, as indicated in Chapter V. The

author is not providing a recommendation on the type of

occupants or activities which should be allowed. Instead,

a very real and practical prOblem is presented, due to the

 

20John R. Griefen, "A Research Park Does Not Live by

Research Alone," Urban Land, XXIV, N00 3 (March 1965), 3.
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financial problems being eXperienced today by many parks.

This is very obvious in many articles researched for this

thesis.

Success of Research Parks

JMore than half of the research-oriented parks have

not been successful, as reported by the most recent 1967

"Industrial Research" survey.

It appears that most of the research park failures

and disappointments occur for one or more of the several

reasons:

1. Lack of a specific reason for locating in the area,

such as proximity to a relevant university, govern-

ment facility, or industrial complex.

2. Inadequate park organization, planning, and/or

developmental funds.

3. Insufficient sales promotion to acquaint prospects

with the advantages of the park.

4. The high cost of leasing or purchasing property.

5. A poor site from the standpoint of available acreage,

construction, highway access, utilities, services,

air transportation, and/or physical layout.

6. Too restrictive zoning or covenants.

 

21Danilov, "How Successful Are Science Parks?"

op. cit., p. 81. '
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7. Lack of the type of living and working environment

that appeals to scientists and engineers.

8. Disappointing interaction with the academic and/or

scientific communities.

Some parks do not get beyond the announcement stage.

These include the Panther Hollow project sponsored by the

University of Pittsburg, the International Research Center

initiated by the University of Miami, and the IIT Research

Park prOposed by the Illinois Institute of Technology.

A number of universities have announced plans to

develOp research parks, but have done nothing to implement

them. These include Washington, Indiana, Iowa State and

Tulane universities.

Some research or science parks proposed in urban

renewal areas have been stymied due to various complications.

Such projects have been prOposed in Chicago, Detroit and

Philadelphia. Many research park develOpers have not been

able to attract any occupants even though the necessary land

was available. Evidently, some of the ingredients for a suc—

cessful park have been missing.

Approaches to Research Park

Planning

Several approaches which have been evidenced in

research park planning are as follows.

1. Research park using scientific facilities of

surrounding area.-HMost of the research parks planned to
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date have been designed prhmarily to provide sites for new

R & D firms which would utilize the scientific facilities in

the surrounding area. This is least expensive in initial

outlay and where the park is close to the supporting facil-

ities, this is a practical approach. In large metropolitan

areas where scientific resources are numerous and widespread,

several research parks may rely on the same basic facilities.

2. Research park using scientific facilities of sur—

rounding area, and providing for any missing elements.--This

approach is sometimes used to provide for any deficiencies

of an area. For example, specialized equipment and facil-

ities, scientific and engineering library, etc. which may

not be available in a community might be provided at the

research park.

3. Self-contained science center and research park.--

While there are few examples as yet, some observers believe

that the self-contained science center is the plan for the

future and will offer important advantages over the research

park. In this approach, multimillion dollar facilities are

first built at the core of the park and additional activ-

ities are located around this nucleus. While a project of

this type might involve a very high initial investment, it

would act as a powerful magnet to draw additional heavy

investments.

Research parks show promise of becoming as much a

part of the urban scene as have industrial parks. While

research parks are relatively new and therefore do not
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provide sufficient evidence for conclusive judgments relat-

ing to their effects upon the urban area, there is evidence

that research parks have been receiving serious attention

and planning across the country.

Attraction and Advantages of

Research Parks
 

Since research parks are generally located in com-

munities containing a dynamic professional and stimulating

cultural environment, they usually ensure a pleasing working

environment. Also, well-planned parks that are aestheti-

cally pleasing add to the morale of the staff.

In 1966 Industrial Research polled 1,133 research
 

scientists and engineers as to their education and income.

The poll showed that 72 percent had incomes of more than

$11,000 per year and 29 percent earned more than $15,000

yearly. It was also shown that 51 percent of these people

had completed graduate school.22 The direct benefits of

these higher incomes are not confined to the wage~earner and

his family, but are felt throughout the community. Not only

does the person employed in research spend more on medical

and personal care, recreation, clothing, etc. than the

typical manufacturing worker, but higher incomes will in-

evitably result in homes of higher quality and higher valua—

tion. Also, such a person generally takes a more active

 

22"Salary Survey Shows Concern Over Fringe Benefits,"

Industrial Research, VIII, No. 2 (February 1966), 75.
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role in community affairs which in turn adds immeasurably to

the total attractiveness and livability of the community.

The research park frequently spurs additional indus-

trial and economic growth. For example, in the R & D firms,

new ideas are tested and prototypes are developed and pro-

duced on a pilot scale. The application of newly invented

processes and mass production of products often requires new

plant facilities. In many instances, these operations--some-

times called "spin-offs"--are constructed in the vicinity of

the park, since the assistance of the inventors and deve10p-

ers is needed to perfect the process or product. Also,

research parks sometimes serve as a nucleus or starting

point for a larger, science-oriented complex.

A major advantage offered by research parks estab-

lished near universities is the increased consulting Oppor-

tunities for faculty members and the research staff. It

sometimes provides a significant force in attracting grad-

uate students because of expanded university research

potential.

Other advantages of research parks to research

laboratories and research—oriented industries are similar

to those commonly set forth for industries locating in an

industrial park.

Many of the country's research firms as discussed in

Chapter II, are located on sites of their own. Others, pre-

fer to locate in a research park, and this is especially true
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of the small firm. Location in an established research park

saves the tenant firm both time and money and avoids any

diversion of the research effort from the problems requiring

solution. Thus, the individual research firm does not have

to worry about arranging or negotiating for necessary zoning,

or for construction of needed utility lines or streets.

These are taken care of by the park develOper, and the

tenant firm pays only its pro rata share, rather than the

entire cost of bringing utilities to the building site.

Other opportunities for cutting costs arise where

the concentration of research facilities within a localized

area permits cooperative financing of specialized equipment,

services, and meeting spaces required and used by all.

Grouping of facilities also tends toward more efficient and

effective police and fire protection and frequently results

in lower costs of public services and in fire insurance

rates.

Examples of Research Parks

This section provides some examples of research

parks which have been developed or are in the process of

development. It will be noted that research parks are being

developed by local and state governmental agencies, chambers

of commerce, private develOpers, real estate firms, or by a

combination of several different agencies working together.

In recent years, a number of private and state universities

have taken the lead in bringing about the deve10pment of
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research parks--either on their own or in combination with

some other individual or agency.

Research Triangle of North Carolina.--This park is
 

being develOped in a relatively undeveloped section of North

Carolina, roughly equal-distant from the cities of Raleigh,

Durham, and Chapel Hill. These three cities, each of which

contains a major university--The University of North Carolina

at Chapel Hill, Duke University at Durham, and North Carolina

State College at Raleigh-—mark the points of a triangular

area which gives the research park its name. From a point

in the center of this triangle, it is not more than 15 miles

to any one of the three institutions. The Research Triangle

was formed with the purpose of strengthening the graduate

programs of the three surrounding universities, in recogni—

tion of the extensive research activity already under way at

the three universities, and in recognition of the creative

atmOSphere conducive to the conduct of research that is

present in the area.

The Research Triangle Foundation was formed in 1956

by a small group of North Carolina leaders, including the

presidents of Duke University and the Consolidated University

of North Carolina. The group began publicizing and promoting

the Research Triangle concept. With voluntary contributions

totaling $1.5-million, as a start, the Research Triangle
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Foundation acquired the 4,600 acres of land currently con-

tained within the Park.23

The focal point of the Research Triangle Park is the

ZOO-acre campus of the Research Triangle Institute. The

Institute was established as a separate, non-profit corpo—

ration to provide research services on a contract basis to

industry, government agencies, educational institutions, and

foundations. Though closely allied with the three schools

which comprise the Research Triangle, the Institute performs

research with its own full-time staff and its own facilities.

It augments its capabilities, when appropriate, with consul-

tant assistance from university faculty members.

The Institute's early deve10pment was partially

financed by an allocation of $500,000 from the $1.5-million

which had been contributed to the Research Triangle Foun-

dation. In addition, North Carolina's General Assembly

apprOpriated $200,000 as a special grant to be used for the

purchase of equipment. Also, a grant of $2.5-million from

the Dreyfus Foundation provides funds for the creation of

a major institute laboratory and research program. This

laboratory and its scientific activities will be devoted

entirely to the field of polymers. Other divisions of the

Institute are performing contract research in such diversi-

fied areas as: industrial use of radioisotopes, problems of

 

23Luther C. Hodges, "The Research Triangle of North

Carolina," State Government, XXXIII, No. 1 (Winter, 1960),

17.
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measurement and controls, industrial operations research,

military maintenance and weapons studies, anti-tumor agents

in plant extracts, reliability of complex systems components,

and inorganic chemistry with biochemistry orientation.

Greater Ann Arbor Research Park.--This provides an

example of c00perative effort by several agencies--the

University of Michigan, the City of Ann Arbor, the Ann Arbor

Chamber of Commerce, and many private individuals. This

deve10pment provides 209 acres of land available for the

construction of research laboratories and related research

facilities.

The prime mover behind the initial deve10pment

efforts was the Economic Development Committee of the Ann

Arbor Chamber of Commerce, which began the search for suit-

able land apprOpriate for the location of research-oriented

industries. (In view of Ann Arbor's relatively small size

and its special role as "college town" and home of the

University of Michigan, attempts were directed to attracting

industry compatible with the university atmosphere.) After

examination of many potential sites, the committee decided

upon a tract of land immediately adjacent to Interstate

Route 94 and the Ann Arbor Municipal Airport and convenient

to the University oflnichigan campus and to nearby residen-

tial and commercial areas.

The deve10pment group immediately began to tackle

the problem of providing sewer and water services and

constructing streets in the park. While the area was
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serviceable from an engineering standpoint, its location

outside the city limits posed a problem of utility exten-

sions and the property was not contiguous to the city

limits--a necessary prerequisite for annexation. In 1960,

a petition was submitted and approved for annexation of the

park and intervening area, after negotiations with the inter—

vening prOperty owners.

Following the successful annexation, a special com-

mittee was set up to review the proposed zoning ordinance,

develOp the necessary internal controls, and work with a

consulting engineering firm to develop a design and layout

of the research park. Arrangements were then worked out

with teaching and research personnel at the University of

Michigan to assist in gaining publicity and recognition for

the park.

Cornell University Industry Research Park.-—Cornell

University has established a research park on its lands

located about 3% miles from the campus and about 4% miles

from the center of Ithaca. As in Ann Arbor, the park is

located near the campus and adjacent to the airport which is

served by both scheduled and chartered air services. In

sponsoring the development of the park, Cornell hOpes to

attract a select group of research-oriented industries to

join the Advanced Electronics Center of the General Electric

Company, the first member of this research community.

It is noteworthy that, in drawing up the deve10pment

plans for the research park, the full resources of the
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University were employed. A special committee of university

professionals was established, including representatives

from the College of Architecture, the departments of City

and Regional Planning, Sociology, and Economics, the College

of Engineering, and the Graduate School of Business and

Public Administration. This committee, in c00peration with

the area's various planning boards, participated in the

formulation of detailed plans for the industrial research

park, for nearby residential areas, and for schools, churches,

and shopping centers, in order to insure an orderly develop-

ment of the entire area.

University of Oklahoma Research Park.--Another uni-

versity-sponsored project is located at Norman, Oklahoma.

Again, this park is adjacent to an airport and to Interstate

Highway 35 which adjoins the research park and connects it

with Oklahoma City, some 18 miles away.

In developing its program for the park, the Univer—

sity established three broad objectives to be accomplished:

l. to provide for industry and government agencies

dedicated to research and deve10pment, a protected

site and all needed facilities, where research

activities might thrive in a scientific environment.

2. to aid in the control of the continual growth of

Norman in a manner which will perpetuate its uni-

versity atmosphere.
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3. to attract to Oklahoma and the Southwest, science-

based industry requiring highly skilled, intelligent

labor and professional personnel.

The park is patrolled by the campus police, and a

continually manned fire station is located within the park.

These services are provided on a 24—hour basis, thus reducing

insurance costs for facilities within the research park.

Technology Square.--In the heart of the Boston Area,

Technology Square was developed under joint sponsorship of

M.I.T. and a Boston real estate firm, Cabot, Cabot and

Forbes Company. An "in-city" deve10pment, Technology Square

was constructed on a l4-acre site in the City of Cambridge,

adjacent to the campus of the Massachusetts Institute of

Technology.

The deve10pment has over 800,000 square feet of

office and laboratory space--all contained in four high-rise

buildings grouped around a landscaped plaza to create a

"country quiet environment." The main level of each build-

ing is an extensive lobby with shOps, banks, and restaurant.

Parking, adequate to meet anticipated tenant demands, is

provided adjacent to the individual building or in a multi-

level parking structure.

The first building was completed and occupied early

in 1963. Initial tenants of the development included C—E-I-

R, Inc., the Institute of Naval Studies, and IBM Corporation.

C-E—I-R, Inc., will install at this location the most
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powerful and versatile electronic computing center in the

nation.

King of Prussia Research Park.--Cabot, Cabot and

Forbes are also developers of the 700-acre King of Prussia

Park located on the outskirts of Philadelphia. This park

is strategically located at the Pennsylvania Turnpike and

the Schuylkill Expressway. Unlike the university—sponsored

parks mentioned above, this park is not restricted to

research laboratories but is planned for offices, and for

distribution and light manufacturing facilities. Tenants

include: Pennsalt Chemicals Corporation, which has built a

chemical research center; General Electric Company, which

has seven buildings for its Missiles and Space Vehicles

Department; Western Electric Company, which has completed

a major distribution center; Abbott Laboratories, Inc.;

Upjohn Company; and the American Baptist Convention which

has its national headquarters in the park.

Palos Verdes Research Park.--This is an excellent

example of a research park sponsored and develOped by pri-

vate industry. Located on a scenic ocean peninsula adjacent

to Los Angeles, Palos Verdes Research Park was conceived by

the Great Lakes Carbon Corporation, which commissioned Stan-

ford Research Institute to analyze over 200 land deve10pment

parks and to establish the prOper criteria for an ideal

research center. A wholly owned subsidiary, Great Lakes

Properties, Inc., supervises deve10pment of the park.
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Victor Gruen Associates was engaged to draw up a

land use and traffic plan for the 410—acre park. The objec-

tive was a campus-like environment free from heavily trav—

eled thoroughfares and laid out according to highest

architectural and landscaping standards. The Los Angeles

County Regional Planning Commission worked with County

Supervisors to create a new type of zoning classification

to permit research and deve10pment compatible with the

attractive residential surroundings of the Palos Verdes area.

The Park's first tenant, the Northronics Division of NorthrOp

Corporation develOped its own "research campus" on a 50-acre

site in the park.

While restrictive zoning limits the park to research

and deve10pment, there has been some re-evaluation by the

Regional Planning Commission as to whether the zoning regu—

lations are perhaps too restrictive, to the extent that they

may be unnecessarily impeding the park's deve10pment.

Mississippi's Program.-~Mississippi has created a

commission which, in addition to other directives involving

research activities, has responsibility for selecting a

location and undertaking initial deve10pment work in estab—

lishing a research park with the state. The Mississippi

Industrial and Technological Research Commission has been

given the responsibility of carrying out a number of assign-

ments involving research, including: (1) offering research

services to industry on a contract basis; (2) carrying out

physical research as well as a study of natural resources
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and other economic surveys; (3) c00perating with the univer-

sity in offering advanced science courses; and (4) establish-

ing and administering a research park.

Kentucky Spindletop Research Center.--Kentucky the

state government, the University of Kentucky, and private

industry are c00perating in a joint effort to create a

physical complex of industrial research laboratories and

complementary facilities on university prOperty. The park

is being develOped on a 425-acre site adjacent to the Uni-

versity and five miles from Lexington.

The focal point of the Research Center will be the

Spindletop Research Institute, which will occupy a centrally

located, 75-acre site and which will include a university-

owned administration building and research laboratory.

Located on a small lake, the Institute will be directly

across from a planned building complex which will include

future motel facilities, a library, restaurant, and audito-

rium. The 350 remaining acres will be made available to

industrial firms for construction of new research labora-

tories. These new structures will be entirely separate from

any of the university buildings.

A total of $1,327,000 in public money has been ear—

marked to cover initial costs of land deve10pment and con—

struction of the administration building and research

laboratory. Final control of the Spindletop Research

Institute will rest with the University, but the managing
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agency will be the Kentucky Research Foundation, an indepen-

dent, non-profit organization created some years ago to

handle research and promotions for the University. The

deve10pment of the research center itself will be directed

by a special 55-man board which includes leading national

and state industrial figures who will represent the private

enterprise position in the overall Operation.

Financing of Research Parks

Various methods Of financing are employed in research

park financing, ranging from outright sale of undeveloped or

partially developed land within a designated area to complex

leasing arrangements of fully develOped sites. Several

examples are provided to illustrate the various methods

involved.

In the Greater Ann Arbor Research Park financing of

necessary improvements within the park area was hampered by

the fact that the sponsoring group had no funds available for

deve10pment and the prOperty owners felt that they could not

handle the expense. The City of Ann Arbor, after thorough

examination of the problem, agreed to install the streets,

sewers, and water mains in advance of development and to

recoup its costs by means of delayed special assessments, as

the land was sold. The sponsors, in turn, agreed to sell the

land at a price sufficient to meet the price of the raw land

and the cost Of improvements, plus an amount equal to a pro

rata share of the Operating costs. Under the same agreement
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the owners Of the land agreed that the costs of the improve-

ments would constitute a lien upon the land in the event

that the land reverted to their control under the terms of

an Option agreement executed with the project sponsors.

By means of this unique three-way agreement, the

improvements necessary for the Operation Of the research

park were made available. Total cost of the fully improved

land--inc1uding paved streets, curbs and gutters, storm

drainage, sanitary sewerage, water mains and the establish-

ment of street and lot-line trees was estimated at approx—

imately $10,000 an acre.

The University of Oklahoma Research Park, on the

other hand, was sponsored and developed by the University of

Oklahoma on state-owned land adjacent to its north campus.

It offers not only fully develOped sites but all required

services as well.

For industries which prefer to construct their own

research facility, the University of Oklahoma Research Park

will make land available on a long-term lease basis. For

those desiring to Obtain a research facility with a minimum

capital investment cost and at the lowest possible rental,

special financial arrangements are available through the

University of Oklahoma Research Institute.

The Research Institute is empowered by Oklahoma

statute to construct buildings on Research Park land to be

leased to industrial and governmental agencies for the pur-

pose of research and development. The Research Institute
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will build a building or buildings to house the research

facility in accordance with designs and specifications

approved by the lessee. These buildings and the land can

be leased for a 20 to 40-year term with an Option for a

renewal of the lease at the end of this term at a negotiated

rate. Annual rentals will be based upon an amount sufficient

to amortize, maintain, and insure the property during the

primary term.

Temporary structures Of various sizes are available

to companies and agencies needing a temporary site for a

short-term research project or a site for a laboratory await—

ing movement to a permanent location. Many of these build—

ings are equipped with laboratory utility outlets, and the

Research Institute will convert the interior of the building

chosen by the rentor into a functional laboratory meeting

all requested requirements. These buildings are available

on a three to five-year lease at low cost.

In the Cornell plan the source of capital for any

building program may come either from Cornell or from the

tenant firm. In the first case, suitable amortization terms

will be negotiated; in the second, apprOpriate depreciation

periods will be agreed upon. For large amounts of capital,

the University prefers the second option. At the end Of the

amortization or depreciation period, titles to the buildings

will remain with Cornell. From the outset, rent will be

charged for University-owned lands.
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Cornell stipulates that the establishments which

will form part of its industry research park must be

research laboratories and not production facilities. If

deve10pment work is conducted in these laboratories it

should be of a character that carries research findings

through the prototype article state only.

At Purdue the Research Foundation administering the

new research center will sell or lease the land to a company

and will also build and lease the buildings if this should

be desired.

Many states have passed legislation providing

financial assistance and tax relief to new and expanding

firms interested in research (but not necessarily limited to

such activity). The most common form of assistance appears

to be the issuance of revenue bonds by local communities to

acquire land, buildings, and/or equipment for lease to pri-

vate concerns. About half the states have such provisions.

More than two-thirds of the states have some form Of

state or local industrial deve10pment corporation for lend—

ing funds, guaranteeing loans, and/or providing a line of

credit when financial assistance cannot be obtained through

conventional channels. However, about a third of these

authorized instruments have not been implemented or are

inactive.

Only 16 Of the 50 states offer any form of tax

relief to new or expanding industries, with 12 applicable

to scientific undertakings. Where such benefits do exist,
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property taxes generally are waived or reduced from five to

ten years.

In some states without public industrial financing,

special assistance is available through private sources.

The Arizona Bankers Association, for instance, has a $5-

million fund to aid new industries.24

This chapter provided an insight into research parks,

recognizing that this type of land use requires serious plan-

ning considerations on the part of the community. Many

diverse groups may be involved in the planning Of the park

and its sponsorship, and it frequently becomes a powerful

being affecting the political, economical and social and

physical clnmate of the community. How well the community

meets its needs and responds to its character may be an

important factor in its success or failure.

The chapters following pertain to the various crite-

ria to consider at the local level, as Opposed to the broad

criteria pertaining to the larger, regional areas discussed

earlier in the thesis. While Chapter IV will discuss the

important community factors which are considered essential

to the attraction of research parks, Chapter V provides the

important criteria in planning the research park site for

its occupants.

 

24Danilov, "Sites for Sale," Op. cit., p. 35.



CHAPTER IV

RESEARCH PARK LOCATIONS--

CONSIDERATIONS AND IMPLICATIONS

The first three chapters Of this thesis outlined the

historical growth of research and development in the nation;

the major areas of research activity and their general loca-

tional factors; and provided some specific examples of

research and deve10pment facilities in various types of

settings under the sponsorship of many diverse groups.

The following two chapters will discuss the impor-

tant specific factors that attract research activity into an

area which a community may consider in assessing its poten-

tial to attract this specialized type Of Operation. Due to

the significance of university—oriented research parks, a

portion of Chapter IV will examine some of the motives,

benefits, and problems Of university-backed research parks.

Physical planning considerations Of the research park are

outlined in Chapter V.

General Observations

Research facilities tend to be far more selective

in their location since they are not greatly restricted by

the location of raw materials, consumer markets, freight

68
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costs, and labor pools. Thus, the traditional locational

criteria for industry, such as low taxes, surplus labor

pools, cheap utilities, etc. do not usually hold true for

research facilities. Instead, research facilities tend to

locate in a community which has the attributes of a special

order.

It appears that general geographic location, such as

the far West, South or Northeast, is, in itself, Of little

importance in terms of locating a research facility. The

research engineer and the scientist are attracted to a posi—

tion primarily on the basis of the nature of the work that

is involved and the overall management research policies.

All other things being equal, the mobility of the technical

community is such that capable personnel can be attracted to

most areas Of the United States. It is on the regional

level that the factors most important for the effective

operation Of a research laboratory come into play.

Research itself is recognized as a growth "industry"

and is being wooed by increasing numbers of communities and

states, all seemingly competing for laboratories as a new

source Of payrolls, plant investments, and taxes. Many

areas look upon the encouragement and stimulation of re—

search (both academic and industrial) as basic to the long—

term deve10pment of a vigorous, healthy economy. Other

communities give the impression of attempting to entice

laboratories as a get-rich-quick scheme, or simply as a

real estate promotion.
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Many of the benefits to a locality which result from

an R & D complex have awakened other sections of the nation,

resulting in an intensified effort by almost every major

city, state and university to attract these nuisance—free,

stable, and self-generating industries. As is true of any

industry, however, research requires certain assets of

resources and draws upon a labor pool unique to its own

requirements. The basic raw materials for research are the

fertile and analytical minds Of highly educated scientists

and engineers. The largest and most important investment in

the research "industry" is in people—-educated, trained and

. 25

experienced researchers.

Locggion Factors

The selection Of the appropriate geographic location

and the specific site for a R & D facility is a unique

process. Unlike the case of locating production plants and

warehouses, Optimum research locations cannot be measured

and projected. Competition for attracting R & D sites has

become fierce, with such inducements as free land, 100 per-

cent financing, and tax exemption for specified periods

being quite common. However, investigation of material on

the subject reveals that it usually takes more than such

monetary attractions to land scientifically oriented enter-

prises in any quantity.

 

25George R. Herbert, "The Research Center Phenomenon,"

Industrial Research, VI, NO. 5 (May 1964), 24.
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In an address by Dr. Jerome B. Ewisner, who was

special assistant to the late President Kennedy for science

and technology, a number of factors were listed as being

most influential in creating the scientific complex encir—

cling Boston:26

1. The presence of outstanding scientific schools and

facilities.

2. Government—sponsored research activities.

3. A supply Of skilled manpower.

4. A diversified supporting industry.

5. Readily available venture capital.

6. Good transportation.

7. Very pleasant living conditions.

8. Some very good luck.

These factors could be applied to any area that has been

successful in soliciting research laboratories and scien-

tific companies. Of the above-listed factors, the key_

ingredient appears to be a strong academic institution with
 

highly regarded facilities, researchers, and students in

science and engineering. The second most important factor

is the extent of the federal government's financial commit-

ment to an area. It is interesting to note that presently,

nearly half of the Department of Defense grants to univer—

sities and other non—profit institutions for basic research

 

26Victor J. Danilov, "Build It Herei" Industrial

Research, V, NO. 5 (May 1963), 20.
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goes tOuMassachusetts and California; and that about 40 per-

cent of the nation's defense research development, testing

and evaluation expenditures are currently going to California.

Therefore, the federal government's contribution to and the

effect upon the growth of R & D in these two states alone

cannot be overlooked.

Iocation Factors Revealed by

Detailed Surveys

Some recent studies have shed further light on these

location factors. One was conducted by Armour Research

Foundation Of Illinois Institute of Technology for the

Liquid Carbonic Division of General Dynamies, and another

was conducted by "Industrial DevelOpment" which had compiled

its own checklist from its own experiences as well as those

of the Boston Chamber of Commerce and of Dr. Jesse Hobson,

former director of Stanford Research Institute. Industrial

Research also surveyed 500 industrial research directors and

company presidents to determine factors that enter into a

research facility site.

In the Armour study, the executive management, the

research director, and the scientific staff of 50 companies

which had located or relocated their research facilities

. . 27

were interv1ewed.

 

27George L. Philips, "Laboratory Location," Frontier,

IV, NO. 2 (Summer 1964), 15.
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From the corporate point of view, four factors were

identified as being most important:

1. The laboratory should be neither too far nor too

near corporate Offices or production facilities.

2. A community where a friendly environment and polit-

ical attitude have been demonstrated to shmilar

laboratories.

3. Accessibility by normal methods of transportation.

4. The site should be generally attractive--offering

Opportunity for expansion, reasonable land costs,

fair taxes, and desirable neighbors.

From the research director's standpoint, three

requirements were paramount:

1. Easy accessibility to universities-~for advanced

education, library materials, and recruiting and

consulting purposes.

2. Availability of outside services, such as machine-

shOps, maintenance services, computers and supply

houses.

3. Availability of non—professional labor supply.

The most important factors to the scientific staff

were cited in the following order:

1. Adequate primary and secondary schools.

2. A satisfying cultural and/or intellectual environment.

3. Housing to accommodate several economic levels.
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4. Recreational and religious facilities.

5. General attractiveness Of the area.

The above factors need not necessarily exist within

the immediate area Of the laboratory location, or within the

community within which the R & D facility is located. These

are desirable aspects Of a general area, and it can be pre-

sumed that the research staff will locate in that part of

the area where his particular needs are best met. Of course,

not all of the above factors are of equal importance in

evaluating alternate research sites. A consensus of those

who participated in the Armour study placed the greatest

emphasis upon fulfilling the immediate personal desires of

the professional staffman and upon allowing an opportunity

for his professional deve10pment. A listing of the compos—

ite relative weights assigned to eight Of the main factors

is presented in Table 3.

While this composite evaluation serves only as a

frame of reference for any organization considering the

location or relocation of its specific facilities, its

application in a general geographic area will quickly and

effectively identify several promising sites. This mecha-

nistic approach, however, will not identify the one most

desirable site, nor does it consider such intangible factors

as general aesthetics of the site, the ability to project

the corporate's image, etc.
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Table 3. Ranking of site location criteria

Order of Value Important

Importance Criteria Assigned to

1. Social, cultural and 0-15 Researcher

general living con-

ditions of the area

2. Accessibility to major 0-10 Researcher

universities and and Research

libraries Director

3. General site char- 0—9 Management

acteristics:

Site topography .. 5

Neighborhood ..... 4

4. Community attitude 0-8 Management

toward research labs.

5. General accessibility: 0-7 Management

Highway ..... ..... 3

Public

transportation . 3

Major airport .... 1

6. Proximity to division 0—6 Management

headquarters

7. Availability of non- 0-6 Research

professional labor Director

supply

8. Availability Of 0-2 Research

special services Director

Total 63

Source: George L. Philips, "Laboratory Location," Frontier,

IV, NO. 2 (Summer 1961),
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The "Industrial DevelOpment" survey identifies the

28

Intellectual Base--This includes educational pro-

grams extending through the graduate level, with

special emphasis on science and engineering

curricula.

Nucleus of Scientific Activity-—There should exist

a sufficient amount of scientific activity--both in

volume and variety-~to be attractive to other pro-

fessionals. A sizeable labor pool should be avail-

able which can be drawn upon for building and

Operating prototype plants.

Accessibilitye—A successful scientist today is an

organization man who must travel frequently to com-

pany headquarters and to various science centers.

This requires good airline connections and puts

a premium on good transportation of other types.

Expressway locations have a special attraction for

research-oriented industry seeking to project its

corporate image to the motoring public. Some of the

new research parks are being built around airstrips

to appeal to executives who fly their own airplanes.

Aesthetic Appeal--This includes a variety Of

intangible assets which appeal tO the scientist.

The level of home life most favored by engineers and

 

28Conway, Op. cit., p. 20.
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scientists is highly significant. It is most compat-

ible with lawyers, doctors, teachers, and managers.

Included are climate, residential areas, quality of

schools, cultural environment, recreational facil-

ities, prestige of an area, political climate, and

other items under the general heading of "living

conditions."

5. Supporting Services—-A large industrial research

laboratory needs a great many special services:

compressed gasses, instrument repair, photo process-

ing, computers, etc. The availability of such ser-

vices within a convenient range is a vital factor

in the location decision.

6. Sites—-An increasing number Of managers Of R & D

firms are insisting on special sites which provide

the atmosphere of a college campus.

In the "Industrial Research" survey the following location

factors were ranked in order of importance.29 Only those

factors receiving more than 20 percent of the vote are

reported.

 

ZQViCtor J. Danilov, "The Seduction of Science,"

Indpstrial Research, VII, NO. 5 (May 1965), 46.
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Factors Percent

Proximity to a university . . . . . . . 75.8

Cultural advantages . . . . . . . . . 67.7

Professional manpower available . . . . 56.6

Cost of property and construction . . . 41.4

rProximity to other research-

oriented facilities . . . . . . . . . 34.3

Transportation . . . . . . . . . . . . 27.3

Labor force . . . . . . . . . . . . . . 24.2

The "Industrial Research" survey further recognized

the industrial research buildup around leading institutions

Of higher education, the concentration of federal R & D

contract awards, and the concentration of defense and space

industries in the Northeast and Far West. At the same time,

the findings tend to minimize the role of climate, markets,

utilities, and state financial assistance in industrial

research site decisions.

Survey Conclusions andIImplications

The surveys reported in this chapter, as well as

other surveys reported in leading technical journals, dis—

close that corporate management, when faced with the selec-

tion of a site for a new research facility, rate proximity

to a major university, the strength and attitude of the

university, the cultural, social, and educational environ-

ment of the community among the tOp factors affecting the

decision. This is not surprising, for the greatest prOblem

of research management is simply the recruitment and reten-

tion of outstanding scientific and engineering personnel.
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The most valuable and saleable asset for any commu-

nity interested in the creation of a research park or

attraction of research-based industry, therefore, is a total

environment attractive to professional personnel, in which

the university plays an important function.

If the development Of a major concentration of lab—

oratories is to be expected, the only substitute for a

strong university appears to be the presence Of a major

government research and deve10pment facility, but this

usually depends upon the nature of government activity. The

importance of these alternative assets is measured in quite

different terms, however.

Universities, by providing Opportunity for continued

graduate work, by their effect on the cultural and educa-

tional level of the surrounding community, and by providing

a core of professional personnel from academic and research

ranks, create an attractive research environment. On the

other hand, certain types of large government facilities

will draw a cluster of R & D facilities designed to provide

supporting activities. Examples Of the latter are two‘U.S.

Government science complexes, the George C. Marshall Space

Flight Center in Huntsville, Alabama and the Manned Space-

craft Center in Houston, Texas which have attracted research

and development operations directly related to the complex.

Similarly, nearly 500 R & D plants have clustered around the
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Washington, D.C. area to be close to major government R & D

laboratories.30

The importance Of the strong university or a large

government facility is such that it becomes difficult to

name an important research center which is not in the shadow

of either of the two.

To evaluate the strength of a university as a poten—

tial attractor of research and deve10pment Operations, the

quality of the graduate school (especially the physical

sciences), the library, personnel, research equipment and

research already underway at the university should be con-

sidered.

A comprehensive study on university quality was

conducted by the American Council on Education in 1966. The

Council asked over 4,008 scholars to rank 106 United States

31 The schools wereschools Offering doctoral degrees.

ranked in two ways: (1) rated quality of graduate faculty,

and (2) rated effectiveness of the graduate program. The

findings Of the survey can be of value in determining the

strength of a university as a potential attractor of re-

search and development.

 

0"Research Labs Swarm to Capital," Business Week,

April 23, 1966, p. 144.

3J'American Council on Education, "An Assessment of

Quality in Graduate Education" (Washington, D.C.: The

Council, 1966), p. 10.
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The research and engineering strength of a univer-

sity has also been studied by Industrial Research by exam-

ining the dollar volume of research for the 1963-1964

academic year.32 The study revealed that 39 universities

fell in the more than $10-million class, 29 ranged from $5-

tO $lO-million, and 33 had a research volume Of from $1- to

$5-million. Twenty-three fell below $l-million. While not

a true measure of excellence, particularly with regard to

the smaller, highly specialized institutions, the selection

Of the over $10dmillion group, when related to research park

location, provided some interesting results.

In a study conducted by Robert G. Snider, Executive

Director of the Commonwealth Industrial Research Corporation,

to evaluate research parks as a way of stimulating the

industrial utilization of Pennsylvania State University's

scientific and engineering skills, 78 research parks were

listed as to their success and occupancy, using certain

selected criteria.

When those major universities conducting over $10—

million research were related to research park location,

three times as many successful parks as low-occupancy parks

(21 vs.7) were located within 20 miles Of one or more Of

these major universities. Of 17 successful research parks,

develOped prior to 1962, all but three were so located.33

 

32Robert G. Snider, "How Successful Are Research

Parks?" Industrial Research, VII, No. 1 (January 1965), 16.

33Ibid., p. 18.
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This reveals the strong relationship between volume

(and type) of university research conducted and the "attrac-

tion" this holds to the location of a successful research

park. Certainly it indicates that this element cannot be

overlooked.

This presents a major problem for the "have not"

states--how to attract research facilities and science-

oriented industry? The ability to change the allocation Of

government research and development contracts based on com-

petence may prove to be very difficult. Also, the boasting

of the climate or central location, or even flooding the

nation with promotional advertising and literature (although

all of these factors have a role) cannot be a solution.

Instead, state funds would be better spent in devel-

Oping one or more distinguishing universities in science and

engineering; building a reservoir of scientific and techni-

cal manpower and services; encouraging the deve10pment of

suitable sites for science-oriented facilities and improving

the overall business and living climate.

If new research centers are to be created, then the

enlightened self—interest Of the universities as well as

that of the local community and the state point to the

advantages of assisting universities to develOp their

research capacities and competencies to the highest possible

level. At the same time, efforts should be made to relate

asveffectively as possible the resources of universities to

the creation of research centers.
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Many communities exist today which contain many of

the basic ingredients necessary for successful research

parks, including that of an important university. However,

the full potentialities of the university and community

simply have not been exploited--its resources have not been

promoted. Such promotion can be assisted appreciably if the

respective resources of the following four entities are

effectively related: (1) universities, (2) industries, (3)

promotional and development agencies and (4) government.

Universities can assist importantly by expressing

their own relevant resources and competencies, as well as

the social and cultural values and advantages of the commu-

nity. Promotional and development agencies can provide for

the articulation of conditions necessary to attract and to

develop research centers or parks. Such agencies can be

helpful in relating university assets to programs Of indus-

trial growth.

Leading industry can assist in maintaining its

"avant-garde" position by utilizing and maintaining close

ties with the academic community. It has been noted,

particularly on the East and West Coasts, that relations

between industries and universities can be mutually advan-

34

tageous.

 

34Office Of Research DevelOpment and School for

Advanced Graduate Studies, Michigan State University,"

Relating University Resources to Development of Industrial

Research Centers," 1962, pp. 18-19.
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Advice to communities interested in industrial

deve10pment was well summarized by Dr. J. Herbert Holloman,

Assistant Secretary Of Commerce for Science and Technology,

when he stated, "I would advise any community to exploit the

excellence that it already has, to build upon it, to concen-

trate on it, and to have an appreciation of the interacting

roles of the university, the technical community, the indus-

try. and the government with respect to that excellence."35

Recent Locational Trends

Recent survey results have revealed that three trends

have evolved in the locating of research and other scientific

facilities:

. 1. There is a definite movement away from traditional

manufacturing centers.

2. Scientifically oriented industries tend to attract

like industries.

3. The clustering effect is greatest around the nation's

leading scientific and technological institutions.

These trends are the result of industry's increasing

efforts to Obtain the best possible environment for science-

based operations. It appears that part of this is due to

the scarcity and competition for qualified personnel, and

 

35Theodore B. Brown, "The Changing Research Parks,"

Industrial Research, VIII, No. 5 (May 1966), 44.
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part can be traced to the sincere belief that scientists and

engineers are more creative and productive when associating

with their colleagues in a stimulating park-like atmosphere.

The Role of the Community

The character and environment of the community is

Obviously a very important consideration in attracting a

research park. As indicated in Table 3 of this chapter,

together with other surveys which deal with locational

criteria for research parks, the social, cultural and general

living conditions or environment of a community are given

careful study by organizers and developers of research parks.

The fact that a community may contain a number of these

important location criteria causes it to play an important

role in attracting research parks.

Research parks can be considered a specialized type

of activity which prefer a community containing factors in

its environment which could be labelled as "high quality."

Due to the importance of these "high quality" communities

in becoming attractors for research parks, this section pro-

vides some insight into those community-wide factors which

the author considers to be most significant.

1. A college or university within 30 minutes

driving time.-—Science—based organizations ordinarily place

considerable importance on the availability of college and

graduate-level courses for their employees. Advances in

many areas of science and technology are occurring so
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rapidly that scientists and engineers are of limited value

to their employers unless they keep current on the advances

in their particular fields. Attending day or evening classes

at a nearby education institution is one of the most widely

used methods of staying abreast of new knowledge.

In addition to courses available to employees, many

transplanted companies are interested in hiring local uni—

versity graduates. One of the major reasons cited by Lock-

heed in choosing a location near Stanford University was to

have access to Stanford graduates who have come to Palo Alto

for an education, but who do not want to leave the area after

graduation.

According to Dr. Terman, Vice-President and Provost

of Stanford University:

A really first rate university does even

more than give an Opportunity to attend classes

and provide potential employees. Through a

quality faculty, it provides a panel Of experts

with diverse skills available on a consulting

basis that even small industry can afford. Its

faculty provides intellectual leadership for

the entire scientific complex.36

2. Better than average living conditions.--Living

conditions in an area must be better than in the average

metropolitan area. Living conditions, as used here, include

quality secondary schools, aesthetics of the area, climate,

cost of living, personal taxes, prestige of the area,

 

36Denver Research Institute, The Scientific Complex—-

Challenge to Colorado, University of Denver, June 1964, p. 6.
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recreational opportunities and a host of less important

factors.

Of these items, the quality of primary and secondary

schools is probably the most important. Most scientists and

engineers are well educated themselves and are extremely

interested in the educational facilities available to their

children.

Communities which contain above average living condi—

tions frequently become prestigious areas which may serve as

an important attractor for scientific personnel. Obviously,

if a community is to contain the advantages of a pleasant

environment, it must be of a sufficient size in order to

provide the necessary services and facilities which create

such an environment. In a study by Mr. G. David Hughes,

Associate Professor at Cornell University, firms located in

research parks responded to their choice of a community size.

The study found that firms engaged in research to any degree

prefer the medium-sized communities whose pOpulation is from

about 50,000 to 300,000 persons. Based on the response of

the firms surveyed, the findings suggest that the small

community (under 50,000 persons) is at a disadvantage in

attracting research firms.37

 

37David G. Hughes, Research Parks from the Community

Viewpoint, Graduate School of Business and Public Adminis-

tration, Cornell University, 1966, p. 22.
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3. A well-developed professional environment and a

thriving cultural environment.--One of the chief concerns of

a good scientist or engineer is if he is continuing to grow

professionally. This depends, to a large extent, upon the

type of work that he is doing. It also depends on his Oppor-

tunities to associate with other individuals who are working

in his field or related fields, especially those who are

ahead of him professionally. It depends on his Opportunities

to hear lectures, attend seminars and participate in activ-

ities of professional societies.

As to the need for a wide range of cultural activ-

ities, one top scientist puts it this way, "In terms Of

value to a scientific complex, a symphony orchestra is worth

two tOp engineers on the faculty."38 This rather unusual

comparison points out the importance many scientists and

engineers place on the cultural environment of the area in

which they live. This environment also includes special

musical programs, Opera, theatre, art galleries, museums,

libraries, and lectures.

4. High-quality industrial space.--Research firms,

especially national science-based firms, normally do not

want to be bothered worrying about the availability Of water,

power, sewage, roads, or zoning. They take these things for

granted and are willing to pay a fair price to get them.

 

38Mahar and Coddington, Op. cit., p. 148.
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They also want to be assured that their neighbors will be

compatible, and this requires well—thought-Out planning and

the necessary restrictions to assure compatibility.

5. Reasonable operating costs and supporting ser—

vices.--The cost and ease of doing business in a community

must compare favorably with other competing areas. The

factors which affect the cost and ease of Operations include

labor relations, labor productivity, taxes, local government

policies, quality of supporting services and availability of

airline transportation. The latter is especially important

and, if completely lacking, may exclude an area which other-

wise meets the attraction requirements.

Taxes on business must bear some relationship to the

services rendered. It is Obvious that if tax costs were the

sole consideration, research parks and facilities would not

have develOped in such high tax states as Massachusetts and

California. However, both states support high-quality

education institutions at all levels thus making the tax

burden more palatable. How tax revenues are spent is usually

given as much weight in location decisions as the level Of

taxation.

6. A conducive legal, political and financial

atmosphere.--The research park develOper prefers a community
 

where a friendly environment and political attitude have

been demonstrated. Otherwise, expensive education and public

relations programs may be necessary in dealing with the com-

munity. The develOper is very much interested in zoning,
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tax and assessment policies, the local governmental struc-

ture, and the business vitality of the community.

It is readily recognized that a number of the items

emphasized in this section as being important in attracting

research parks are generally important planning goals in any

"planning conscious" community. Obviously, communities con—

taining better than average living conditions and a stimulat-

ing environment seldom are a result Of haphazard, unplanned

growth. Therefore, those communities which taking planning

seriously, are guided in their growth in an orderly manner,

and provide many community amenities to its residents serve

as starting points in the search for research park locations.

Similarly, several new towns and communities which

have begun to develOp in this country in recent years pro-

vide many of the amenities in which the research park

develOper is specially interested.

The author by no means wishes to imply that commu-

nities which measure up to the many qualities cited in this

section should necessarily promote a research park. Other

considerations play an important role in the decision-making

process, and a community should take a comprehensive approach

in determining the suitability of the research park facility.

Not only must the private costs of the park developer be

considered, but the public costs and the welfare of the

community as a whole. Chapter V provides an insight into

this latter consideration.
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The Role of the University

The earlier section of this chapter places heavy

emphasis upon the proximity of a major university in attract-

ing R & D facilities. Because of this emphasis, a portion

of this chapter will deal with this important factor.

Today, universities are becoming increasingly aware

Of the importance of industrial research parks or centers

and are helping initiate programs to assist in the establish-

ment and sponsoring of such development. About one-third of

the research parks involve universities.

The rise of organized research has brought about

more formal mechanisms for the administration and conduct of

R & D activities on the university campus. Prior to World

War II, nearly all of the research, except for the activities

Of the agricultural experiment stations at land-grant insti—

tutions, was carried out through the academic departments.

There was little need for coordinating agencies, separate

research facilities, or full-time research personnel. The

faculty members who did the teaching also performed or super-

vised the research in the departmental laboratories.

As the volume Of research increased and universities

undertook the Operation of government-owned research centers,

research coordinators, councils, and institutes became a

permanent part of the academic scene. Full—time researchers,

generally known as "research associates," were added to the

academic staffs; affiliated non-profit research organizations,

such as Armour Research Foundation and Stanford Research
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Institute, were created to handle "applied" research proj-

ects; and a hierarchy of research Offices--vice presidents,

directors, division heads, contract officers, etc.-—was

added to the campus administrative structure.

.More than 20 universities have elected to develOp

research parks in the last 15 years either alone or in

COOperation with community or private groups. Although the

development of research parks is new to the academic field,

the management of real property by institution of higher

learning is not. Many public colleges and universities, for

instance, were founded through "land grants" from the govern-

ment, while numerous private institutions were the result of

bequests and gifts of land from individuals.

The mere size of many universities also frequently

involves extensive prOperty management, especially when

there is more than one campus or agricultural experimenta-

tion exists at scattered locations.

Another form of university prOperty involvement is

concerned with the management of prOperty for investment

purposes. A number of the major private universities depend,

to a considerable extent, upon the income from property left

to the institutions by alumni and other interested parties.

Research parks, of course, are quite different from

any of these earlier prOperty dealings by colleges and uni-

versities. They provide a new dimension to higher educa-

tion—-and industrial site location. The increasing involve-

ment of universities in research and industry, and the
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realization that the proximity of science-based industries

can be advantageous to both the institutions and the com-

panies can be attributed to the growth Of university-related

research parks.

The first university research park was sponsored by

Stanford University in 1951. About 125 research parks have

been established, more than half having been established

since 1962. The number Of parks located near major academic

centers totals almost 30. .Most of the others are situated

near large government centers.

In a survey conducted in 1965 by Dr. J. P. Schwitter

of Kent State University, 53 industrial research parks were

surveyed. Of these, 17 were associated with 20 universities.

In 11 of these, the academic institution was the

originator, organizer, developer, and manager of the facil-

ity. Two research parks were the result of COOperative

efforts. In one case, two private metrOpolitan institutions

developed a park, and in the other, one private and two

state universities joined forces in an urban industrial area.

In both instances, government agencies and business firms co-

sponsored the efforts. The remaining four (of the 17)

facilities were sponsored by metropolitan universities with

the aid of local governments and business firms.

None of the parks were developed by church-related

or liberal arts colleges. All the sponsors offered graduate

training and were either technological institutions or had

schools Of engineering.
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The park initiator in five of the 11 institutions

was a campus administrator; and in five others an outsider-

business firm, chamber of commerce, or government organiza-

tion. In only one case was a park started by a faculty

member. At most institutions, vice-presidents and coordi-

nator of research were the driving forces behind the

research park.

Benefits to Occupants of

University-Related Parks

For occupants of university-related parks, campus

facilities become complementary benefits of the developer.

The university atmosphere seems an appropriate location for

concentrating most research and deve10pment activities.

Science-oriented industries, Operating at the forefront of

knowledge, look to the university as generators, storehouses,

and transmitters Of new knowledge.

Research firms Often place considerable importance

on the availability of undergraduate and graduate level

courses for their employees. In addition, many companies

are interested in the availability of local university

graduates. Lockheed, for example, located near Stanford

University to have access to graduates who desired to stay

in the Bay area after graduation.

Library services are mentioned frequently by univer-

sity park sponsors as a benefit to the occupant. Gathering,

storing and retrieval of research material is becoming
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increasingly complicated and costly. .Most universities have

excellent library facilities and COOperating firms may draw

from extensive documentation.

The survey revealed that special research and other

facilities of the sponsor, such as nuclear reactors, comput-

ers, auditoriums, and conference rooms, generally may be

used by the park occupants. Of particular benefit is the

possibility of academic appointments for senior researchers.

The majority Of sponsoring institutions Offer such privi-

leges, including occasional teaching or lecturing.

Among the more intangible benefits are close

associations and intellectual exchanges between industrial

personnel and scholars of the university. The growth of

university research has been accompanied by closer indus-

trial ties as more and more companies are taking their

problems to institutions Of higher education.

Benefits to the University

and the Community

Neither profit nor revenue for supporting faculty

research was cited in the survey as the primary motivation

for park development. Instead, universities like to point

to the industrial research complex as a demonstration of the

institutions service to community, area industry and economy.

Academic-sponsored research parks are considered a logical

extension of traditional service functions, such as agricul-

tural experiment stations, laboratories for state agencies,

and extension courses.
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A number of concrete benefits have been indicated by

universities. Ranked as highest were the increased consult—

ing Opportunities for faculty members, a greater ability to

attract first-rate scientists and engineers to the faculty,

and the attraction to graduate students. Only a small

minority considered employment at research parks an attrac-

tion for faculty members. R & D facilities near the univer-

sity are considered a significant force in attracting grad-

uate students because of expanded university research poten—

tial. Possibilities of specialized thesis research are

broadened and scientists among the park occupants can help

in lecturing graduate students in special subjects.



CHAPTER V

PLANNING CRITERIA FOR RESEARCH PARKS

The planning process requires that a comprehensive

approach be employed in determining the future plans Of any

community. The same approach should be applied in determin—

ing the feasibility of a particular type of development, such

as the research park. This chapter discusses the need for

public policy formulation and provides some important general

criteria and considerations which the community must consider

if it is to formuate meaningful policies towards the research

park. This chapter does not outline criteria pertaining to

community-wide qualities, as these are discussed in Chapter

IV.

Assuming that the community does become involved in

promoting and attracting a research park, considerable atten—

tion must be given to physical planning criteria which apply

to the selection and planning of a site for the park. This

chapter also provides some of the key considerations in the

physical planning of any research park site or complex.

Because research parks vary considerably in size, design,

objectives, purpose, etc. it is not possible to assemble any

97
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standard checklists Of criteria. Nevertheless, a general

pattern is obvious.

The Need for Public Policy

Formulat ion Re la ting to

Research Parks

A policy is a course of action adopted and pursued

in attaining goals or achieving objectives. The policies

plan has been advanced as the mechanism to make technical

planning, which is the process of translating policy into

specific plans and proposals, more effective.

"Policies planning" is essentially a process of

establishing ends, and determining the means by which ends

will be established. The "policies plan" is a statement of

the general intentions Of the community and thereby serves

as a guide to day—to-day decision-making on the part Of

public officials, administrators and citizens. Through

"policies planning" the various policies of the community

are brought together, cOnflicts are resolved, and new pol-

icies are added where appropriate. By bringing these pol-

icies together, there is a greater assurance that all the

individuals and agencies who make decisions affecting com-

munity deve10pment will be operating within the same frame-

work.

It is within this framework that research parks as

well as other land uses be studied in order that policies

reflect the desired Objectives of the community. And,

through the comprehensive approach, all aspects Of a
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proposed development should be analyzed and adequately

reflected in the public policies.

General Criteria and Considerations

for Determining Public Policies

Relating to Research Parks

Communities across the country are competing to

attract research firms and/or assist in the development of

research parks. Promotional literature cites the benefits

of research parks as being clean, nuisance-free developments,

which ultimately increase the tax base and, in general,

improve the economy of the locality. Consequently, many

communities are making a bold effort to attract this type

of land use without recognizing the total community (public)

benefits measured against total community (public) costs.

As indicated in Chapter III, more than half of the research-

oriented parks have not been successful. Recognizing that

the community has an investment in the research park in

terms of utilities, transportation routes, and a host of

other costs, it becomes imperative that a thorough, compre—

hensive study and analysis be made by the community before

public and private funds are committed to the research park

facility. Such a study and analysis serves to affect real-

istic planning policies to guide the community in making a

realistic and meaningful appraisal of the research park and

determining whether such a facility ultimately becomes a

burden or an asset. This is most important since seldom are

negative aspects of the research park explored or considered.
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It is not the purpose of this thesis to present

detailed planning criteria relating to research parks from

which the community may formulate its policies. Rather, the

author wishes to present some Of the important considerations

and criteria which will affect policy decisions. Because of

the close interrelationships of economic, physical and social

forces, no attempt is made to categorize the items under con-

sideration. Through a careful analysis of these forces, the

community is better equipped to develop a meaningful policy

plan rather than using a haphazard approach supplemented

with wishful thinking.

The following considerations and criteria are pre-

sented in an effort to "spur" the thinking of local community

leaders, governmental personnel, planners and citizens who

may be involved in the decision-making process:

1. How well does the community measure up to the general

requirements and location factors outlined in Chapter

IV? While these are general in nature, they provide

sufficient information to emphasize that a particular

type of environment is necessary in order to attract

research personnel into the area.

2. Does a favorable public and governmental attitude

exist to encourage the research park facility to

expand and prosper?

3. What type of research park is under study, and what

type of activity will be conducted at the park?
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Will "research only" be the sole activity, or will

research plus prototype and/or light manufacturing

be permitted.

The demands from "research only" activities will

differ appreciably from those activities which permit

a degree of manufacturing in terms of labor, util—

ities, transportation and other requirements. Also,

the policy of permitting "research only" activities

may not generate as large an amount of wages and

salaries as activities permitting prototype manufac-

turing, which may employ more technicians and skilled

labor and thus ease a critical employment problem

within the community.

Is the research park, with its proposed activities,

a compatible type of land use, or will zoning

changes and possible public furor result to the

detriment of the community and to the promoter of

the park? Also, might the park location change

appreciably the character of the surrounding area

in a manner which might bring strong pressures for

rezoning? Might the final result be a shift in a

deve10pment pattern which might cause large expen-

ditures to service such areas, especially if these

areas were not conceived as logical growth areas in

the community plan?
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Can the community, or adjacent communities, meet the

requirements of the supporting services, especially

the clerical and technical personnel who generally

prefer to work within a reasonably close traveling

distance? What will be the impact upon the local

labor supply? As noted in Item 3, a policy decision

regarding the type of activity permitted within the

park will have a decided effect upon the park's

employment needs.

What will be the demands of the research park in

terms of physical facilities such as housing, schools,

utilities, streets and highways, social services,

shOpping facilities, etc.? For example:

a. Will the research park be planned in stages over

a long period Of time or will it be developed as

a completed "package"? If expensive utility

provisions, street widening (on routes leading

into the park) and new street construction can

be staged over a period of time, it may become

more palatable from the community cost stand-

point.

b. What will the influx Of personnel (if any) have

upon the housing needs? What type and quality

Of housing will be in demand? Is there a like-

lihood that an adjacent community may attract

some of the personnel.
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What will be the effect upon schools in terms of

classroom needs? If schools are already over-

crowded, how does the community intend to solve

the problem?

What will be the effect upon other community

services such as police and fire protection,

libraries, social services, etc.?

What will be the utility requirements of the

park? The community must recognize that the

type of park occupants permitted within the park

will vary the utility requirements.

Textile research, for instance, many require

huge quantities of water which the community can-

not readily supply. Can the community afford to

create an additional water supply to meet the

park's demands?

Chemical research firms may discharge chem—

icals which cannot be treated properly by the

municipality's treatment plants. Will a new

treatment plant be required, and who shall bear

the cost?

DO the community's existing and proposed thor-

oughfares accommodate the anticipated traffic

volumes of the park, or must the thoroughfare

plan be restudied and revised?
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If a park is of a relatively small size, its

effects upon the community may be small, and the

park may be viewed as a part of normal community

growth. However, where the planned park may com—

prise large acreage and employ several thousand

personnel, the community will be faced with many

demands for physical facilities together with costs

for providing such facilities (see Item 7) which are

not discernible until after the facility is well

established.

In order that the community fully assess the

impact of the park upon the community's resources,

it is important that the demands for physical

facilities be carefully analyzed and projected to

the satisfaction of the community and the park

develOper and promoter.

What will be the total costs and benefits to the

community resulting from the research park?

The determination of costs and benefits is espe-

cially difficult because there is not a clear under-

standing of the interrelationship of physical,

social, and economic forces within the community.

Nevertheless, many factors do exist which should be

considered, and as complete a picture as possible

should be presented in order to guide policy makers.

Generally there has only been concern for the

direct municipal costs and revenues, whereas
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indirect costs and revenues may be equally or more

significant to local governments. Also, private as

well as public costs demand consideration. Expensive

public improvements may be warranted without direct

tax return if the total economic well-being of the

community is promoted. Social as well as money costs

are also important considerations. The provision of

recreational and health facilities to meet the demands

of increased pOpulation which may result from a large

research park must not be overlooked.

Similarly, the benefits to the community, many

of which cannot be measured in monetary terms and

many of which may not begin to occur until later

years, must receive consideration. Economic benefits

to the community should take into account the park's

contribution to the private sector through its local

purchase Of goods and services, and to the public

sector of the economy through prOperty taxes, expen-

ditures for public utilities and services, sales and

income taxes, etc.

Table 4, reproduced from a University of Maryland

study, suggests the sc0pe of direct and indirect

local government costs and revenues associated with

industrialization. Its application and expansion

would be a helpful guide in determining the costs

and benefits Of the research park.
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Table 4. Community benefits and costs from industrialization (schematic outline)

Benefits Costs

A. DIRECT A. DIRECT

l. Revenues from new business firms 1. Outlay for services to new firm:

a. property taxes capital outlay and upkeep

b. income or earnings taxes 3. water supply and sewage disposal

c. other business taxes, fees, b. streets and highways traffic

and special assessments control expenditures

c. police and fire protection

d. air pollution and noise control

2. Revenues from new employees 2. Personal and household services

a. property taxes a. water supply and sewage disposal

b. income taxes b. streets and highways

c. sales taxes c. police and fire protection

d. other personal or household d. air pollution and noise control

taxes, fees or special e. educational facilities

assessments f. public health, hospital, and

welfare services

B. INDIRECT B. INDIRECT

1. Additional revenues from old 1. Added services to business already

businesses resulting from new established resulting from activ-

activities attributable to ities with new concerns

relations with new firms; a. increased per unit-cost and

categories as in (1) above. additional capital investments

for water, sewage, road network,

police and fire protection

b. higher cost of general government

administration

c. drain on natural resources

d. tax losses from displaced firms

2. Additional revenues from present 2. Added services to new employees, as

households as result of expanded in (1) above

activities: real prOperty taxes a. added health, justice and

increased as result of rise in security costs

values, and taxes from other b. tax losses from displaced

unearned increments. residents and changes in land

uses

Source: University of Maryland, Bureau of Business and Economic Research, "Industry

as a Local Tax Base." Studies in Business and Economics, XIV, No. 2

(College Park, Maryland, 1960), 18.
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Cost--revenue analysis is an approach which is

receiving careful consideration by many governmental

bodies today. As the technique becomes refined

through use of the computer to intelligently corre-

late more and more information, the cost-revenue

approach can assist greatly in the formulation of

improved governmental policies relating to community

deve10pment.

Assuming that a determination is made that the

research park is a feasible deve10pment for the

community, has an assessment of the research poten—

tial been made within the community? Rather than

attempting an expensive promotional effort to

attract research firms, a policy which commits the

community to assist local firms in expanding its

research efforts to apply to local resources, includ-

ing expansion of research which may already be taking

place in the locality, may receive strong approval on

the part of the community, industry and university.

Can the research park be accommodated within the

framework of the policies and general plan adopted

by the community? A determination whether the

research park is a logical type of land use for the

community (after a careful assessment of the items

indicated in this section) will also raise the issue

of complementary surrounding uses, thus, the commu-

nity may require a reassessment of its policies and
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plan, thereby resulting in a thorough review of the

plan and a new set of policies to reflect changing

attitudes and aspirations on the part Of the

community.

While the list of criteria and considerations is by

no means complete, a sufficient number are presented to

serve as a guide in establishing a comprehensive analysis

which should be applied when considering a major land use

such as a research park, and the effect that such a facility

may have upon the community. The establishment of policies

relating to the research park should reflect the comprehen-

sive analysis in which many questions become answered and

in which an equitable policies plan is develOped.

General Criteria and Considerations

Relating to Site

In selecting a research park site, many of the same

basic requirements that apply to industrial parks also apply

to research parks; namely, a site that is:

l. Reasonable level tOpography, flood-free, and well-

drained. If the park is to contain prototype manu—

facturing, a lepe Of more than 10 percent is not

advised. If the park is planned for research and

deve10pment Operations only, a lepe of more than
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10 percent is acceptable, and may even contribute to

attractive landscaping.3

2. Sufficient in size to meet the anticipated needs and

allow for reasonable growth. Planned R & D parks

vary greatly in size, from the 9-acre University

Research Center in Cleveland, Ohio, to the 5,000-

acre Research Triangle Park in North Carolina. The

majority of R & D parks surveyed, however, range

from 100 to 500 acres. Those parks which allow

prototype manufacturing tend to be larger than those

which admit only R & D Operations.

3. Accessible to transportation facilities. This

receives special consideration not only in the ini—

tial selection of the park site but in the design

and layout Of the park and the access roads. Impor-

tant is the need for reasonably easy movement of

personnel from home to work and back again, as well

as movement out of the local area to other, more

distant centers Of research activity, technical

information, or company activity. For top scien-

tists and technicians this is primarily a method of

travel by air or by car—-preferably on the new

express highway facilities of the interstate system.

 

39Hill and Adley Associates, Selection Factors for

an Industrial Park, Atlanta, Georgia, April 1962, p. 3.
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4. Free of encumberances and conflicting easements.

Usually, structures are not permitted over easements.

Existing easements which are not related to the park

can seriously affect the building plans.

5. Protected by zoning from residential encroachment

and incompatible industrial uses.

6. Served by, or capable of being served by, all neces-

sary utilities.

7. Preferably under single ownership or relatively few

owners. Where multiple ownership is involved there

is frequently excessive time and expense encountered

in assembling the land.

PIanning and Land Use Controls

This phase of R & D park planning usually requires

the planner to become intimately involved with the developer

of the park. The professional planner in the local Planning

Department frequently provides assistance and advice in

develOping the park to conform to the locality's adopted

ordinances, or may be required to design new ordinances

(when applicable ordinances are not available) to assure

that the park is (1) designed according to high standards,

(2) compatible to surrounding land uses, and (3) compatible

with the general land use plan and zoning ordinance. It is

most important that the develOper of the R & D park consult

with the local Planning Department and check the local
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zoning ordinance, subdivision regulations and official map

or thoroughfare plan before proceeding with site planning.

Plan design.--Some of the principal considerations

in planning the design of the R & D park are:

l. Flexibility--It is important that as much flexibility

as possible is allowed in the design plan. This is

generally achieved through block planning and phase

deve10pment.

In block planning the overall size of the block

is determined, but side lot lines within the block

are established later to meet the purchaser's exact

requirements. Streets within the plan may be designed

in such fashion that a variety of block sizes are

created as well as alternative plant size depths and

frontage distances.

Directly related to block planning is phase

development, wherein the entire park is planned as

a comprehensive unit but is developed in economically

feasible stages. This approach saves capital and

allows for future layout and deve10pment alternatives.

2. .Lot Sizes--Lots in most planned R & D parks have been

platted in various sizes to meet the needs of prospec-

tive tenants, ranging usually from one acre upwards.

The Stanford Industrial Park is designed to provide

minimum one-acre lots (one firm occupies a 70-acre

site), while in the Research Triangle Park in North

Carolina the minimum site size is six acres (two
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sites are 400 acres and 500 acres each). The latter

was determined to be the least acreage required for

any lot in order to create the campus-like atmosphere

of the Park.

In the Bohannon Industrial Park, designated as a

research-oriented park and located in Menlo Park,

California, sites range from one acre (200 feet by

200 feet in size) through medium-sized parcels of

2% acres with varying widths and depths, up to

parcels of 20 acres or more, depending on the require-

ments of the particular plant cm'industry. In gen-

eral, the portions of the park allocated to small and

medium size parcels have been platted to provide lot

depths of 200 feet, 300 feet, and 370 feet; it having

been determined that these depths are the requirements

of most of the industries for which the Park was

designed. One area has been set aside to provide

sites of greater depth where parcels of 10 or more

acres are required. Individual site widths are varied

to provide building sites and areas required for off-

street parking and loading.

In reviewing the site plans Of numerous research

parks, it was noted that a variety of lot sizes and

parcels are provided from which an individual firm

may select to meet its particular needs. Some parks

also followed the practice of leaving a vacant site
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between existing units, wherever feasible, to permit

later expansion of an existing firm by acquiring the

adjoining area.

Streets--Consideration must be given to traffic

circulation throughout the park site, access to

surrounding thoroughfares, access to individual lots,

width of rights-of—way and pavements, load-bearing

capacity of the street, paving materials, grade,

storm drainage, curbs and sidewalks (where necessary),

location of utility easements, corner radii at inter-

sections and curves, and prOper tie—in to the sur-

rounding development. Parking and loading should be

prohibited on all park streets.

Most plans call for streets of 60-foot right—Of-

way with 36- to 40-foot pavement widths, since they

are basically industrial-type streets. In many

instances, park develOpers maintain control of the

street until the park is well established, at which

time the streets are then dedicated to the political

jurisdiction in which they are located. Therefore,

it is important that streets be designed and con—

structed to meet local community specifications.

Utilities-—Provision for water, sanitary sewers,

storm drainage, electric power, gas, telephone

service and the required easements for such util-

ities is an important aspect of the park plan.
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Utility capacities for research parks will be larger

than required for residential and commercial uses;

therefore, the developer should work closely with

the utility companies and governmental bodies

involved.

Easements for utilities should be located within

street rights-Of-way or to the rear of lots, when-

ever possible, and all service lines should be

buried for aesthetic reasons.

Utilities to the park are generally extended

from the existing utility systems serving the general

area of the park. In most instances, utility ser-

vices are extended by the local jurisdiction to the

prOperty line of the park. Within the park, the

costs are absorbed by the develOper. Generally, the

develOper and the utility company and governmental

body furnishing the utilities enter into a contract

for the services, for the protection of all parties

involved.

Planning for each of the required utilities will

be discussed.

a. flgtggf-An adequate water supply is essential for

the Operation of an R & D facility, and a survey

of the available water sources must be made to

determine the best source of supply. Water

requirements vary considerably, depending on the

type of Operations permitted in the park. The
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Research Triangle Park in North Carolina, for

example, has contracted with the City of Durham

for two million gallons of water daily, with a

total of five million gallons to be provided

when the Park is develOped ultimately. Generally,

the park which allows some light or prototype

manufacturing will require more water than the

pure research park.

Water mains under 8 inches in diameter are

not recommended. Many parks contain water mains

ranging up to 12 inches in diameter. The main

should have two connections with the water system

in order to form a lOOp. This will prevent dead-

end lines and insure adequate pressure to all

users in the district. Water pressure must be

high and steady enough to Operate sprinkler

systems, air-conditioning units, and to maintain

favorable fire insurance ratings. Generally, 40

lbs. pressure per square inch is sufficient for

fire-fighting purposes.40

It is important that where a contract exists

between the developer and the supplier of water,

that the quality, analysis, pressure, and rates

 

40Interview with Wade H. Brown, Director of Water

Resources, City of Durham, North Carolina, and Water and

Sewer Consultant to Research Triangle Park, November 14,

1968.
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be specified. A knowledge of pressure readings

to the developer is important because it will

determine whether the special pressure needs of

certain firms or occupants may be accommodated.

The park develOper is usually responsible

for the design of the water (and sewerage) system

and must receiveapproval of the governmental

body or authority supplying the water.

Sewers--Sanitary sewers must be of sufficient

size to handle the anticipated needs of the

park's Operations. Sanitary mains of at least

8 inches are recommended and storm sewers should

be of sufficient size to handle the park's par—

ticular drainage problems and the storm run—Off

within the park.

It is recommended that the develOper consult

the utilities department of the local jurisdic-

tion (usually a municipality) to determine the

types of wastes which can be treated before

plans for the district are completed. Some R &

D firms emit wastes which cannot be treated by

the municipality's existing treatment plants.

For example, some laboratories emit acid wastes

and solvents, while atomic laboratories are
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likely to have radioactive wastes.41 In such

cases, it may be necessary to give these wastes

special treatment before they can be discharged

into the municipal system.

Research parks which are not located within

the municipality's drainage areas that are ser-

viced by the sewerage treatment plants might be

faced with the extremely high cost of pumping

sewage into the existing system by a series of

pump stations. Or, the alternative is to build

its own treatment plant and contract with the

local governing body for the Operation and main-

tenance of the plant, as was the case with the

Research Triangle Park in North Carolina. In

this instance, the park's engineering consultants

designed the treatment plant and mains to conform

to the City Of Durham's specifications, since the

City Operates and maintains the plant. Prospec-

tive firms must submit an estimate of future

requirements for sewage treatment, and if locat-

ing within the park, must adhere to the City of

Durham's "Sewer Use Ordinance" so that a check

can be made by the City on the type of sewage to

be emitted.42

 

41Frank L. Whitney, "Design for Research Facilities,"

Industrial Research, IV, No. 8 (September 1962), 44.

42Wade H. Brown, Op. cit.



118

Electricity--The electrical needs of an R & D

park can best be determined through consultation

with electrical engineers and the power company

serving the local area. While specifying elec—

trical needs is beyond the sc0pe of this report,

it is important to consider the types of R & D

activities likely to be attracted and the influ—

ence such activities have on the electrical

requirements. For example, chemical research

and development laboratories do not require the

electrical capacities and flexibility of other

types. Pharmaceutical laboratories require

greater electrical capacity and a variety of

secondary voltages. Electronic and atomic power

laboratories have high electrical requirements

and need great flexibility in voltages and fre-

quencies of the electricity supplied.43

While details of the electrical systems of

many R & D parks were not available, it is rec—

ommended that underground wiring be installed

for aesthetic purposes. Several parks did

indicate that overhead wiring or poles are used;

however, all connections from the poles to the

buildings are by underground leads. Transformers

 

43
Whitney, op. cit., p. 44.
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are located on enclosed pads adjacent to the

buildings. This system eliminates the unsightly

cross—wires running from the poles to the various

structures.

d. §2§71Most R & D parks are served by gas mains of

four or six inches; therefore, these size mains

are recommended. Pressure should be at least 25

pounds per square inch in the main and as required

in the lines serving the individual facilities.

Land use controls.-—Nearly all of the R & D parks

surveyed have regulatory controls to protect the research

environment and create an atmosphere within which prospective

tenants can carry out their research and deve10pment functions

with minimum friction from other park tenants and from resi—

dents of areas beyond the boundaries of the R & D park itself.

In order that the park's environment be protected, controls

are exercised over the land use, land coverage, building set-

backs, lot size and coverage, off-street parking and loading,

building design, landscaping, etc. The instruments of regu-

lation most commonly used are zoning ordinances, restrictive

covenants and deed restrictions, and subdivision regulations.

Each of these instruments will be discussed.

1. Zoning Ordinance--Zoning is the division of a muni-

cipality or other governmental unit into districts

and the regulation within those districts of:
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- the height and bulk of buildings and other

structures.

— the percentage of a lot that may be occupied and

the size of required yards and other Open spaces.

- the density of population.

- the use Of buildings and land for trade, indus-

try, residences, and other purposes.

The zoning ordinance stipulates provisions for

certain items. Provisions in each of the items vary

according to the zoning district. Planners are fre-

quently involved in drafting provisions regulating

research parks when such provisions are not a part

of the existing zoning ordinance.

The usual items considered in the zoning ordi-

nance are discussed. Wherever possible, acceptable

standards or considerations which may apply in reg-

ulating R & D parks are provided. Once again, pro—

visions among various zoning ordinances pertaining

to such parks vary widely. Provisions must be

drafted which will necessarily relate to the objec-

tives of the park deve10pment.

a. zoninngistrict or Classification-—Research and

deve10pment parks are located in special (pur-

pose) zoning districts established to provide

greater land use control and development stan-

dards than afforded by the usual commercial and

industrial zoning districts. R & D parks are

usually located in two types of special zoning
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districts: (1) those specifically designed for

R & D uses, and (2) other special zoning dis-

tricts within the district. In the latter

instance research and development laboratories,

light manufacturing and assembly Operation,

Offices, etc. are frequently designated as per-

mitted uses in an industrial zoning district,

with the intent that industry could Operate in

park-like development.

b. Uges Permitted--This section spells out the

intent of the zoning district and lists the

various uses permitted. The type of uses or

activities permitted in the R & D park must be

decided upon, and frequently is a difficult

policy question. Normally, the degree of manu-

facturing to be permitted, if any, is a major

issue.44 As indicated earlier in this thesis,

few parks conduct only "pure research"; some of

the most successful research parks permit, in

addition to research, experimental or testing

laboratories, light manufacturing, prototype

production and offices. Therefore, the careful

consideration of permitted uses will, to a large

 

44David G. Hughes, Research Parks from the Community

yieWpoint, Graduate School of Business and Public Administra-

tion, Cornell University, May 1966, p. 3.
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extent, relate to the type of park that is

desired.

Required Lot Area--The minimum lot sizes are

generally stipulated in this section, as dis-

cussed earlier in this chapter. Consideration

must be given to the anticipated requirements

of future park occupants. Minimum dimensions

of lots, such as average widths or depths, are

frequently specified in this section.

Lot Coverage--Frequently the maximum percent of

the total area of any individual site that may

be covered by structures is specified—~generally

20 to 30 percent. Developers desiring to main—

tain a very open, campus—like atmosphere for the

R & D park prefer even a smaller percentage of

lot coverage, from 5 to 10 percent.

Reggired Yards or Setbacks-eMost developments of

R & D parks require that buildings be set back a

certain distance from existing and proposed

streets and from interior lot lines. These set—

backs help assure ample landscaping areas and

space for off—street parking and loading. They

also provide for fire safety, permit easier

building identification and encourage better and

safer traffic flow.

It is recommended that the setback from any

street be at least 40 feet, while those parks
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with emphasis on considerable Open space and

campus-like atmosphere should consider 75 feet

to 100 feet as a minimum. Consideration should

also be given to the setbacks from streets for

sites of varying size. Increasing the setbacks

proportionately to the size of site appears to

be a sound approach (i.e., the larger the site,

the greater the setback).

Setbacks from interior lot lines should be

developed in proportion to the setback require-

ments from streets. In many parks where 40-foot

setback from streets are required, a 15-foot set-

back from interior lots is specified. Where

greater street setbacks are required, setbacks

from interior lot lines are also greater. For

example lOO-foot street setbacks may require 30-

foot interior lot setbacks. As with street set-

backs, those parks maintaining considerable

"Openness" should require even greater setbacks

from interior lots. The Research Triangle Park

in North Carolina specifies lSO-feet minimum for

interior lot setbacks, with the street setback

ranging from 150 feet to 250 feet, depending on

the size of the tract.

Parking and Loadingr-All of the R & D parks

surveyed require that all parking and loading be

off-street and paved. Provisions in most
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ordinances range from a general requirement that

all employee and visitor parking as well as

truck loading be accommodated entirely on the

occupant's plant site, to regulations which base

the number of car parking spaces required either

on the number of employees and visitors or on

the number of square feet of floor space in the

building.

Generally, parking in most parks is not

permitted in front yards (between building and

frontage street) except for limited visitor park-

ing, and then only when prOperly screened. It

is recommended that employee parking and truck

loading be confined to the rear or sides of the

building (but not within required yards) on

paved, dust free and all-weather surface.

SIgpgr—It is recommended that billboards or

other outdoor advertising signs, other than

those identifying the name, business, products

of the person or firm of a principal use located

on the premises, not be permitted.

Where a Board of Design is created, approval

of signs by the Board should be mandatory.

Details of signs should be furnished, such as

location, design, size, color and lighting.

This eliminates the need of spelling out lengthy
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and detailed sign provisions in the zoning

ordinance.

h. Performance Standards—-This section of an

ordinance should provide that occupants of the

park establish and maintain the prOper appear-

ance from streets and adjoining properties, also

to provide that each permitted use shall be a

good neighbor to adjoining prOperties by the

control of emission of noise, odor, glare,-

vibration, smoke, dust, liquid wastes, radiation,

radioactivity, etc. This section should further

state the conditions of construction;and opera-

tion with which research and other permitted

uses shall be expected to comply. Landscape

provisions are frequently included under perfor-

mance standards.

Since performance standards may become

rather detailed and complex, standards for

consideration will not be furnished.

Restrictive Covenants-—Restrictive covenants, some-
 

times called deed restrictions, permit enforcement

Of agreements between the park developer and the

occupant and subjects the real property to certain

conditions, covenants, restrictions, and reserva-

tions. These run with the land and bind the owner

and tenant and any successors and assigns to conform

to and observe the restrictions as to the use Of



126

building sites and the construction of any improve—

ments upon the site.

For purposes of giving the occupants some voice

in the enforcement of restrictive covenants, some

park developers have made provisions for owners and

tenants associations and boards of design in their

restrictive covenants.

a. Ownerspand Tenants Associations-~Several R & D

parks have provisions for owners and tenants

associations in their restrictive covenants.

The principal function of these associations is

to appoint members to the boards of design.

Generally, the owner and tenant has one vote per

acre.

Boards of Designe-All of the boards of design

for which information was received consisted of

five members. These members are usually appointed

as follows: so long as 20 percent or more of the

park is held by the owner of the park, he appoints

three members and the Association appoints two

members. At such time as less than 20 percent

of the park is held by the park owner he appoints

two members and the Association appoints three

members.

By retaining majority membership on the Board

until the park is at least 80 percent occupied,
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the park owner can control deve10pment in a

manner that will protect his investment.

All of the Boards of Design surveyed

required the following information for approval

of any plans of the prospective occupant:

1)

2)

3)

4)

5)

6)

7)

8)

preliminary architectural plans

site plan of parking and loading areas and

the maneuvering areas

grading and planting plan

plan of utilities and easements

estimate of maximum number employees

plans for all signs

description of proposed operations in suffi-

cient detail to determine if the use is per-

mitted under the zoning ordinance and if in

conformity to the performance standards

any other information to ensure compliance

with requirements.

Restrictive covenants, therefore, serve to

supplement the zoning ordinance and provide

greater control to assure the deve10pment of

a high-quality R & D park.

Subdivision Regulations-~The subdivision regulations

are an instrument to guide the land subdivision

deve10pment, enforced through the power to withhold

the privilege of public record from plats that do
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not meet established requirements and standards. If

a plat is not recorded, a building permit is usually

not issued for the erection of a building upon the

site. Through these regulations, the local govern-

mental body is assured that the park develOper will

provide for streets, intersections, easements, lot

signs and widths, etc. to conform to at least the

minimum standards required within the governmental

jurisdiction.

Summary

This chapter provides an insight into the need for

the establishment of a policies plan which effectively

expresses the community's desires as they relate to the

research park. Some of the key considerations which a com-

munity must give attention to, in dealing with the research

park, are outlined and listed. The list is, by no means

complete. If the policies are to be meaningful and repre~

sent a comprehensive, coordinate approach to analyzing the

research park facility and its impact upon the area, then it

is imperative that careful study be made of the many facets

of the problem which the community will eventually have to

face.

Site planning criteria are also outlined together

with the necessary controls which should be considered in

governing the research park. The regulations must be geared

to the objectives of the park. DevelOpment in which research
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and deve10pment are the principal uses will, in all probabil-

ity, require more stringent regulations to provide the prOper

environment than will development in which research and

deve10pment is only part of the total permitted uses in an

industrial or manufacturing district. As indicated earlier

in the chapter, the basic policy decision about the research

and deve10pment activity must be agreed upon by the commu-

nity and the developer and, in turn, be reflected in the

regulations.



CHAPTER VI

CONCLUSIONS

Today's $25-billion expenditure for research and

deve10pment in the United States plays an important role in

the economy. There is a clamor among universities, cities

and states to attract research—oriented industry in order to

reap the social and economic benefits of this noiseless,

nuisance—free kind of industrial facility.

Due to the R & D movement, which has increased ten

times since 1950, the research park is being promoted in

community after community. This movement, therefore, has

a direct relationship to planning. Research-based industries

and research parks generally devote an attractive, clean-type

of industry which local governments are eager to attract,

without fully assessing the total effect upon the community

in physical, economic, and social terms. Many planning

departments, being part of local government, have been

actively involved in advancing and assisting local govern-

ments and the general public in the decision-making and

policy planning process in determining the feasibility of

accommodating this type of land use.

130
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An insight into the history, growth and development

of research parks provide some important "clues" to their

location and to the environment that attracts research

industry.

This study reveals the geographical locations of the

five dominant R &.D centers in this country, namely, the

areas of Boston, New York, Washington-Baltimore, Los Angeles

and San Francisco. Other important R & D centers are being

established across the country. Nevertheless, the five

dominant areas will probably continue to exert a strong

influence on R & D funds due to the large investments in

terms of structures, education and training programs, and

financial interests. Also, many research-based industries

tend to cluster in an established environment of research.

While research activity will undoubtedly become dispersed

across the country to a far greater degree, it is unlikely

that the established research centers will lose their

dominance.

All research and deve10pment activity is not con—

ducted in research parks or centers. Chapter II provides an

insight into many reasons why research, as part of the total

activity of a firm or institution, is conducted in a specific

area, and based on many factors or criteria. The study

reveals, for instance, that some kinds of research must

necessarily take place at the plant location; namely,

research related to production and processing. Other kinds

of research must be located close to certain facilities to
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take advantage Of such proximity. The latter involves types

of research, for example, which complements the university

or a medical complex. Regardless of the type of research

and deve10pment activity, certain prime factors are at play

which caused the R & D plant to locate in a specific area.

Research which is more flexible in its location,

however, is usually suitable for location in a planned

research park. The research park is a relatively new crea-

ture, having emerged after World War II. It gained ready

acceptance partly because of the research upsurge that began

after the War and because of the desire of research firms to

locate in an environment that is stimulating to the research—

er. As a result, over a hundred research—oriented parks

have been develOped with varying degrees of success. Several

basic ingredients for the success of the park are obvious and

are spelled out in Chapter IV. However, the most essential

ingredients appear to be the proximity of a major university,

the strength and attitude of the university, and the cultural,

social, and educational environment of the community. These,

the author feels, are some of the most important criteria

that must be considered in attracting the research park.

Because research personnel place great emphasis upon educa—

tion institutions and the high-quality environment of a

community, research firms and research park promoters recog—

nize the importance of locating their facilities in commu-

nities that satisfy the needs of their research personnel.
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This emphasis upon the total environment and personnel

removes research park planning from the traditional approach

to planning for industry. It is concluded that the failure

to approach research park planning from this environmental

standpoint has resulted in the failure of many parks to "get

off the ground," and attract other research-oriented indus—

try into the parks, and to give the impression that there is

an oversupply of parks when actually, in the opinion of the

author, the parks are simply not located in their prOper set-

ting. Of the 116 parks identified in the Appendix, 33 parks

(28 percent) have one or no occupants even though 32 of the

parks were in existence in 1965.

Today, more and more universities are playing a key

role in promoting R & D activities and enlarging the scope

of university research to accommodate the needs of govern-

ment and industry. In turn, research industries gravitate

naturally toward great universities and technical centers,

where research people have ready access to the information

they need for their work, and where top university scien-

tists are available for consultation.

The study indicates that the only substitute for

a major university appears to be the presence of a major

government R & D facility, where it may be possible to

attract other research firms to complement the government

R & D facility. As a result, over 80 percent of today's

R & D parks have located in proximity to either a major

university or government R & D facility. It is concluded,
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however, that those research parks that develOped with a

strong university element appear to be in a better position

to grow and shift with the rapidly changing tides of science

and technology, such as the Boston, Palo Alto and Ann Arbor

areas. On the other hand, the future Of the more special-

ized complexes, such as those built primarily on defense

contracts, is much less certain. Many firms whose activ-

ities have been concentrated in defense Operations are seek—

ing ways to diversify in order to be less dependent upon

government. A few companies, on the other hand, are gam-

bling that defense activity will still afford major economic

opportunities for the future.45 Large scientific Operations

cannot be quickly and easily assembled; therefore, for pur-

poses of national security, the government must support them.

The issue of how much federal backing is appropriate might

ultimately have to be resolved by determining the level of

desirable defense effort. Nevertheless, it appears that

reorienting some of the defense employees and management to

other types and kinds of research may be in order in the

future. Certainly many of the defense-oriented research

firms could intensify their efforts in exploring commercial

possibilities of research, especially in the deve10pment of

new products to meet demands of a changing and increasing

population. In addition, such firms may make a greater con—

tribution to research in other sciences such as the social

 

45Daniel D. Roman, op. cit., p. 62.
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sciences and psychology. The National Science Foundation

reported that in 1964 performance in these fields of science

at the universities and colleges (where the greatest perfor-

mance of basic research and research in the social sciences

and psychology is performed) only 15 percent of the total

non-federal funds (of which industry is the greatest con-

tributor) was allocated to these sciences.46 The remaining

contribution of non-federal funds was devoted to the life

sciences, physical sciences and engineering. Research in

the latter three fields of sciences is most prevalent in the

research park. Perhaps these parks may provide a prOper

environment for the conduct of social sciences and psychol-

ogy as well, especially if the park is in proximity to a

major university and the research program can augment re—

search conducted at the university.

The selection and planning of the research park site

must be given very careful and detailed consideration. One

of the major issues which must be faced is the type of

research and extent of prototype manufacturing activity that

will be permitted, as well as the extent and type of light

manufacturing, if any, which will be permitted. Studies on

the subject reveal that over half of the research parks are

not successful, and few research parks conduct research as

 

46U.S. National Science Foundation, Scientific

Activities at Universities and Colleges, 1964 (Washington,

D.C.: Government Printing Office, 1964), p. 43.
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the sole activity. In almost all instances, the more suc-

cessful research parks (measured from the conceptual frame-

work of the research park develOper) allow some mixed uses,

on a highly selective basis, controlled by carefully drawn

protective covenants which make the mixed uses compatible

with research activity. .Recognizing that some research

parks could not thrive by limiting the activity permitted

solely to research, it is concluded that permitting proto-

type manufacturing, and even light manufacturing would be

beneficial especially in those communities lacking suffi-

cient resources to accommodate a large park. .Regulations at

the disposal of planners can assure such compatibility not

only within the park but with adjacent land uses. It must

be emphasized, however, that while numerous articles and

promotional literature may relate to the "success" of re-

search parks, to the planners the term implies more than

success in terms of occupants and economic well-being of the

park itself. Instead "success" must be measured in terms of

the many costs involved, including public and private costs

(both direct and indirect). In this connection, the net

cost effects to the governmental unit concerned with differ—

ent patterns of development, including such factors as

density of deve10pment and spatial distribution of land uses

must be develOped, and in a far more s0phisticated fashion

than is practised today if the "success" of research parks

and other land uses are prOperly assessed.
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In the initial selection of the site, consideration

must be given to accessibility to and from the local areas,

utility provisions, tOpography and protection from incom—

patible uses. Certain key elements must be considered in

the design of the park and written into the local ordinances

and restrictive covenants. These elements must necessarily

be geared to the type of research park desired as well as

its ultimate Objective.

As more and more research parks develop across the

country, more will be learned about the needs of research.

Park developers will certainly profit by the mistakes of

others. Many areas of the country are now awakening to the

impact of the Scientific and Technological Revolution that

is now taking place, and examining their resources to deter—

mine their potential in luring R & D plants. Advances are

needed in such areas as health, education, urban renewal,

public welfare, natural resources, pollution, oceanography,

etc. which provide Opportunities to tap new resources and

develOp new products. Those geographical areas of the

country named in this study which have understood the impli—

cations of this "Revolution," and capitalized on its chal-‘

lenges, are now reaping many of its benefits. Not every

locality, however, has the necessary elements or ingredients

for a research park. Such localities should explore other

avenues of industrial and economic growth besides research

and research related activities.
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The planner as a professional may become actively

involved in the early stages of a research park prOposal

within a community. As a member of the community's planning

department, for instance, he becomes involved in the work of

guiding deve10pment through a planning program. Among other

things, this program involves (l) the establishment of devel-

opment Objectives, conduct of research on growth and develOp-

ment of the community, (2) deve10pment of policies, (3)

plans and programs relating to such community deve10pment,

and (4) coordination of development activities affecting the

community's growth.

To be effective, the planner must Operate within a

framework of officially-approved deve10pment policy with

broad deve10pment objectives established to give him direc-

tion not only for his planning activities but to give him a

sense of the future growth of an area. This deve10pment

policy should be long-range, comprehensive, and related to

the community's goals and to social and economic policies.

The planner, with his orientation to viewing the

community as a whole, together with his focus upon compre-

hensiveness and upon the future, plays a key role in coor-

dinating public and private development within a framework

of comprehensive deve10pment policy. Specific deve10pment

prOposals, such as research parks, are assessed in terms of

the community's goals and objectives. Through careful, com-

prehensive analysis of the prOposal, the planner relates the

prop0sal to the total development plan of the community,
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recognizing the cause and effect relationships that the

research park may have on other forces within the community.

Thus, the professional planner analyzes the many

facets of the research park prOposal as Opposed to the nar-

row, one-sided approach of many park developers and pro—

moters. The planner is perhaps better trained than most

other public service professionals to assess the interre-

latedness of the physical, economic, and social forces

within the community. Consequently, he is able to assist

and advise local governmental officials to adOpt more mean-

ingful deve10pment policies which can pertain not only to

research parks, but other land uses as well. Through care-

ful planning, a community is better able to assess the

research park and to formulate carefully drawn policies to

accommodate this specialized type of land use if the commu—

nity is desirous of such deve10pment.
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