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ABSTRACT

TITLE OF THESIS: FACTORS AFFECTING THE LOCATION OF
INDUSTRIAL RESEARCH IN HETROPOLITAN AREAS

AUTHOR: BURTON GOLDBERG

Submitted to the Department of City and Regional
Planning, Massachusetts Institute of Technology, on May
21, 1960 in partial fulfillment of the requirements for
the degree of Master in City Planning,

An investigation was made of the factors affecting
the location of industrial research in a metropolitan area
by testing the followinpg hypothesis: metropolitan Boston
is a suitable location for a pharmaceutical research
facility and such a facility would locate in the central
city. There is no significant amount of pharmaceutical
research in Boston at present, It was shown that
pharmaceutical research has the same general location
requirements as other types of industrial research. In
order to determine how the general location requirements
of a proposed pharmaceutical research facility for
Boston would be influenced by Boston's unique physical
characteristics, the location pattern of industrial
research firms moving within the EBoston metropolitan area
was analyzed by means of a survey., Accessibility to
residences of professional personnel and proximity to
educational institutions were the most important general
factors for the location of research facilities, The
specific functional linkages relevant to the location of
pharmaceutical research firms were investigated by means
of a survey of major pharmaceutical firms in the country.
There was no significant agreement among pharmaceutical
firms as to the exact distances that they preferred to
locate in reference to related institutions, The general
location requirements of research as they were satisfied
specifically in the Boston metropolitan area were related
to the particular functional linkages required by
pharmaceutical research. The analysis supported the first
part of the hypothesis and was inconclusive in regard to
the second portion of the hypothesis, While the Boston
metropolitan area was a suitable location for pharmaceutical
research, such a facility could locate either in the
central city or suburbs,
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CHAPTER I
INTRODUCTION

This study will test the following assumption:
the central city of Boston is a favorable location for
pharmaceutical industrial research., This study con-
cludes that, although metropolitan Boston is a favorable
location for pharmaceutical industrial research, such
facilities could locate either in the central city or

in the suburbs.

Drug firms are ordinarily distinguished
according to the kind of product they manufacture and
how it is marketed.

An ethical pharmaceutical house is a firm which
manufactures drug products which are sold by prescription
or purchased on the recommendation of a physician.

A proprietary pharmaceutical house is one which
manufactures drugs which are sold over the counter to
anyone,

Research requirements are more exacting for
ethical drug products. However, the once definite
distinction between the two kinds of drug firms is fast

disappearing as a result of acquisitions and diversifications



within the drug industry and within related and

complementary industries,

There are several reasons for studying the
pharmaceutical industry. The pharmaceutical industry
spends some two hundred million dollars, or close to
eight per cent of total drug sales, on research, an
amount which is considerably higher than the average

1 Over ten per cent

for all manufacturing industry,
of the pharmaceutical industry's research dollar is
devoted to basic research, in contrast to the average
for all industry of four per cent, The pharmaceutical
industry, typical of the new, technically oriented
industrigs which are emerging as a dominant force in
the Awmerican economy, hés shown steady growth, largely
as a result of innovation, sparked by scientific
research,

The Boston metropolitan area is already the
locus of a large agglomeration of technical industries
engaged in industrial research., In 1955 there were
16,420 persons employed in industrial research in
Boston, which accounted for four per cent of the total

number of persons engaged in industrial research in

the nation.2 When compared to the two per cent of the

1 Standard and Poor's Industrial Survey, (New



of the nationt's total manufacturing employment found
in Boston, it can be seen that concentration of
employment in industrial research is almost twice

that of all manufacturing employment. The{Massachusetts
Department of Commerce estimated that 250 research
laboratories have been established in Boston since the
war.J More than one hundred of these facilities have
been established within the last five years. The
majority of the new establishments have been in the
fields of electronics, nucleonics, and precision
instrumentation., However, a significant proportion of
industrial research in the Boston area is in the field
of chemistry, with particular applications to rubber,

textiles, food processing, and paper.

Pharmaceutical research, however, is almost
non-existant in the Boston area, being only .1% as

concentrated as all manufacturing employment,

York: 1959), Drugs, pp. D3-26.

2 ©National Research Council, Industrial Research
Labs. of the U. S., (Washington, D. C,: 1956, U, S,
Government Printing Office), 10th ed., passim,

3 The Wall Street Journal, "Boston's Academic Air
Sparks Influx of Science-}inded Firms," May 12, 1959.



Assuming that the generalized location requirements

for all research activity are the same, then the Boston
metropolitan area would appear to be an appropriate
location for pharmaceutical research, Analysis of
pharmaceutical research as an activity reveals that it
is similar in all respects to other industrial research,
When considering pharmaceutical research at this very
general level as a process, it shares the same
locational requirements as other industrial research,
But pharmaceutical research does differ substantively

in the kind of research in which it engages. The
differences involve an analysis of the unique functional
relations in pharmaceutical research which might alter
the generalized location requirements, Clinical and
certain educational facilities are functionally relevant
to pharmaceutical research. Although pharmaceutical
research, like research in general, is a large~scale,
systematic, search for knowledge based on science, it

is the kind of science on which pharmaceutical research
is based that makes it different from research in
general., Pharmaceutical research is based on the life
sciences, and, more specifically, the medical and
biological sciences, in contrast to other research,

which is based primarily on engineering and the physical



sciences proper, such as chemistry, physics, and the
mathematical sciences,

The main differences between pharmaceutical
research and industrial research in general are
reflected in the kinds of scientists employed and the
kinds of institutions and facilities which produce
the scientists, A comparison of the employment
composition of industrial research firms in the
metropolitan Boston area with the employment composition
of pharmaceutical facilities in the United States will
give a good indication of thé differences in the kinds
of personnel employed (see Appendix C).

Pharmaceutical research facilities employ
primarily chemists, biologists, and engineers, in
that order, Industrial research in general, however,
using such facilities in the Boston area as an example,
employs engineers, mathematicians, and chemists, in
that order, Industrial research in general employs
more technicians than pharmaceutical research. The
main pharmaceutical specialty which pharmaceutical
research has in common with all industrial research
is chemistry,.

There are two avenues of approach which can be

followed in attracting pharmaceutical research facilities.



to the Boston metropolitan area. One approach would

be to attract pharmaceutical production, Pharmaceutical
research could then be established in conjunction with
production, But Boston has disadvantages which affect
its ability to attract pharmaceutical production., For
example, Boston is relatively distant from the national
market, Boston's main advantage is its highly skilled
labor force, but pharmaceutical production cannot
capitalize on this advantage because it employs mainly
semi-skilled and unskilled workers., The second
approach would be to attract into the Boston area
pharmaceutical research facilities which are capable

of being separated from production. Analysis of the
different types of research performed by pharmaceutical
firms indicates that basic and background applied
research will more than likely separate from production.
It will be assumed here that this second approach
offers the most promising method of attracting
pharmacedtical research into the Boston area. The
suitability of the area for pharmaceutical research
will be demonstrated on three ievels. It will be

shown that Boston satisfies the general locational
requirements which pharmaceutical research shares with

industrial research in general, It will also be



demonstrated that Boston satisfies the specific
functional requirements of pharmaceutical research

which arise from the unique substantive direction of

its research activity.



CHAPTER II
THE NATURE OF RESEARCH

Each industry is characterized by a process or a ser-
ies of pfocesses based upon a particular art, science or
4craft. In earlier days, when this country's frontiers were
still capable of expansion and when resources were still
vast, the demand for industry's products could be satisfied
at a profitable price by the rapidly increasing population,
without regard for new methods or products. Innovation was
accomplished in an unorganized way by independent, practi-
cal men, or by inventors whose methods involved painstaking
empirical trial and error, rathér than the scientific meth-
od. As the frontiers of the country closed and resources
became scarcer, competition became increasingly severe and
industry turned to research on a small scale, still unor-
ganized, but conducted by trained scientisté. As goods and
services became more complex, the technology of materials,
processes and manufacturing also became more complex and fi-
nally industry was forced to approach innovation by applying
an organized, systematic search for knowledge‘dn a large
scale.,

Research is the organized, systematic search for



knowledge.1 Knowledge, in this case, consists of a set

of scientifically tested propositions and facts. Given an
existing set of established propositions, and a new body
of propositions, the task of industrial research is to de-
termine whether there are any significant relationships
between them which will yield practical applications. The
greater the humber of tested propositions discovered, the
greater the probability that the addition of new proposi-
tions to the old will either produce useful new applica-
tions or suggest new hypotheses which will aid in the dis-
covery of still newer propositions. This search for knowl-
edge required men trained in specialized scientific disci-
plines, Industrial research today differs from previous
methods of innovation in that it is organized on a large
scale and is based on the systematic methods and special-

ized disciplines of science,

Research and development is a broad term and means
different things to different people. Research is usually
differentiated according to the purpose for which it is
undertaken, The number of research classifications runs
anywhere from two to six, depending on the degree of dif-

ferentiation, Four classifications appear to indicate a

1 C. F, Carter, B, R, Williams, Science In Industry,
Policy For Progress, (London: Oxford University Press,
1959), p. 8.
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suitable degree of differentiation for the purposes of
this study.

Basic research is "research on fundamental problems,
without any particular intended application to industry."2
Applied research is research undertaken having in mind a
definite application for industry and may be divided into
two types: background applied research, which "is designed
to increase the store of knowledge on which further inves-
tigations may draw,” and product- or process-directed re-
search, which is intended to yield a product or a process

of a given commercial character.3 Development is "the ap-

plication of the existing store of knowledge to a particu-~
lar industrial problem."u
Research, to a large extent, involves the investiga-
tion of the unknown, creating in this way new markets and
introducing new applications which did not previously ex-
ist. It is difficult to foresee the results of an inves-
tigation into the unknown and hence it is difficult to es-
timate the gain to the firm sponsoring such an investiga-
tion, Research may be long term; a research project may

take eight to ten years to pay its way through new product

development.5 Hence, immediate real costs are difficult

2 Loc. cit,
3 Loc, cit,
L Loc. cit.
5 Standard and Poor Industrial Survey, (New York:

1958) p. D24,



to assess., However, despite the unpredictability of much
research, the uncertainty is not as great as it might seem.
Experience has proved that the eventual net gain from re-
search to the sponsoring firms has been very great and more
than worth the risk.6 The technically oriented sector of
the economy is full of growth industries in which research
and development are predominant, along with rapid technical
advances and a high rate of obsolescence. Research is nec-
essary merely to keep such firms alive, as well as to main-
tain their competitive leadership,

The difficulty of evaluating inputs and outputs of
research in terms of immediate monetary value is inherent
in the research process.

Experiments undertaken in scientific research are
usually exacting, small scale operations, capable of being
closely controlled so that the chance of error may be re-
duced., Such an operation does not require large quantities
of bulky raw materials and supplies., The results of re-
search are not distributed to a market, but are adopted
and utilized by the manufacturing facility of the parent
firm,

Research is not tied to any one location by the

6 C. G. Suits, "Opportunity For Basic Research In
Industry," Proceedings of a Conference on Research and
Development and Its Impact on the Economy, (Washington, D,
C.: United States Government Printing Office, 1958), pp.

87-101,




cost of raw material or supplies, nor are transportation
costs a significant factor in research location in terms
of either market or materials and supplies. Research can-
not functien, however, without skilled professional and
technical people. Research, then, is a labor-sensitive
activity and the two factors in this area which may affect
location are wage levels and the level of skilled person-
nel.? Results of interviews and responses to question-
naires used in this study indicate that the availability
of skilled labdr is the most essential factor today in lo-~
cation decisions. Industrial research is relatively in-
sensitive to wage levels for several reasons. In any in-
dustrial activity in which exacting and high-quality work
is important, competition in reducing costs is not as keen
as it is in a mass production industry., Competition is
likely to center around the quality of the work, rather
than its cost.

Research facilities will locate near available
pools of skilled professionals, It can be shown that cer-
tain non-economic factors in the environment which are im~
portant to a skilled professional in making his decision
to live and work in a particular area govern the availa-

bility of skilled professional personnel, When the tra-

7 Martin Segal, Wages In The Metropolis, (Cam-
bridge: Harvard University Press, 1960), pp. 18-31,
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ditional emphasis on the internal cost structure of a firm
is no longer valid in making a location decision, there
occurs a shift to non-economic factors in the environment
which are ordinarily secondary factors in location deci-

sions,
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CHAPTER I1II
COMMUNICATION IN RESEARCH AND ITS AFFECT ON LOCATION

The importance of communication in the activities
of the individual scientist is revealed in a study which
made 25,000 direct observations on a scientifically se-

1 The largest

lected sample of 1,500 industrial chemists,
per cent of the scientists®' total working time and of
their working time in the work area is allocated to scien-
tific communication., The second largest per cent a;loca-
tion of total working time is spent outside the work area.
Communication may take two forms: written, or oral
face-to-face contact. To facilitate written communication
a library with a good stock of technical journals and an
abstracting service is essential to a research facility of
any size., In a survey of Philadelphia industrial research
firms, 94% of all employees surveyed were found to have ac-

2 Ninety-two per

cess to a professional reference library,
cent have current professional periodicals and books avail-

able for use at work., The opportunity given industrial

1 R. L. Ackoff, Proceedings of a Conference on Re-
search and Development and Its Impact on the Economy,
(Washington, D, C.: United States Covernment Printing Of-
fice, 1958), Pp. 69-72.

2 Alice V., Yeomans, Director, Educational Needs
and Cpportunities of Industrial Research Scientists in
the Philadelphia Metropolitan District, (Washington, D, C.
American Council on Education, 1951), Pp. 71-72,




scientists to publish the results of fundamental research
facilitates communication, Face-to-face contact, as a
means of communication commanding the direct attention of
the participants, should not be overlooked and offers an
immediate opportunity for clarification of the complex
matters usually discussed, Industry can facilitate personal
contact through liaison, consultation, meetings or physical
proximity. Experts on industrial research state that |
written communication is not sufficient and that personal
contact is likely to be more effective.3
Communication is an important factor in increasing
the status of scientists in industrial research, Scientists
depend on colleagues and counterparts everywhere to
appraise and recognize the results of their work, Prompt
publication of the results of experiments conducted by
scientists engaged in industrial research is one way of
enhancing their status. Opportunity for attendance at
and participation in meetings of professional societies

and seminars at universities is another way to facilitate

recognition and increase status, The inferior status

accorded the industrial scientist has been a factor hindering

industry in recruiting high-guality scientists, Scientists
have felt that by working for an organization primarily

motivated by profit considerations, the fundamental

3 Carter, Op, cit., p. 25.

15
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motivations of a scientist to satisfy his intellectual cu-
riosity and to attempt to discover fundamental truths are
distorted. Interviews reveal that the government and the
universities get scientists of higher calibre than those
employed in industry.

Industry has attempted to overcome the status prob-
lem in two ways, First, by creating a campus-like setting
for its research activities, in order to simulate an aca-
demic environment and second, by attempting to increase
extra-firm communication, especially with universities, to
make the scientist feel he has a share in the creative ac-
ademic atmosphere.

The high-calibre scientist has the imagination and
ability to wmake the connections between new and established
ideas necessary to conceive new hypotheses, Since the fac-
tors within the individual contributing to creativity are
unknown, research firms must create an environment favor-
able to the communication of new and old ideas. Contact
with a wide variety of new ideas increases the probability
of making new applications and of devising new hypotheses,

The fact that research employs scientists special-
izing in different fields complicates communication, Al-
though specialization is convenient for academic reasons,

the search for new products involves knowledge which over-
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laps into the interface between disciplines, Communica-
tion is easier between scientists in the same discipline
that it is between scientists in different disciplines.
However, cross-fertilization between different disciplines
increases the probability of new ideas., Sources of ideas
are found to be both internal and external to the firm,

There are two possible sources of ideas for a
research facility which are found within the firm, The
large research laboratory can attempt to stimulate cross-
fertilization by employing within its own facility as
large as possible a number of scientists from different
disciplines, However, the large expenditure of money
and the administrative difficulties of managing such an
establishment limits the degree to which such integration
can be accomplished, even in a large laboratory.

Another internal source of ideas is contact with
other departments, Sometimes, for scientists, meeting
production engineers familiar with the needs and problems
of production, or technical salesmen, familiar with the
needs of customers, can be a source of new ideas,

In a survey of industrial research administrators
in Philadelphia it was found that there were numerous
contacts between industrial research laboratories and
educational institutions in the form of student employment,

the filling of vacancies through school recommendations and
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the provision of special courses needed by the employees.
Research scientist or engineering positions were most fre-
quently filled by requests to schools and through personal
contacts at universities,

There appear to be four principal reasons why ex-
ternal sources of ideas are likely to be important to firms
engaged in research.5 First, a company may wish to add
technical skills and facilities to its research and devel-
opment program which are not presently contained within its
own organization. In general, a large firm will seek sci-
entists with the necessary specialized research skills,
while a small firm will rely on outside facilities, Sec-
ond, a laboratory might use outside sources to handle over-
flow work., Third, a laboratory may obtain objective eval-
uation from outside sources. Fourth, a research facility
may carry on cooperative research programs with external
sources of ideas. Examples of such external sources of
ideas are: consultants, suppliers, competitors and other
industries performing research in related fields (techni-
cal improvements in one industry may benefit another), as
well as research institutes and government agencies,

The staff of a university is a source of industrial

L Yeomans, Op. cit., p. 72.

5 F, E. Lewis, "Development of New Product Idea
Sources," Product Development in Small and Medium Size
Companies, (New York: American Management Assocation,

1957), pp. 11-13,
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consultants., One of the advantasges for professionals on
the faculty of a large metropolitan university is the pos-
sibility of additional sources of income through consulting,

Universities, as part of their educational curricu-
lum, engage in basic research to investigate new hypotheses
and to test old propositions. The results of such investi-
gations are constantly being incorporated into the curric-
ulum to keep the body of knowledge in a discipline up-to-
date, The university transmits this up-to-date knowledge
to its students in the course of the educational process
and to other professionals through seminars, conferences
at the university or at meetings of the many professional
societies,

The industrial research facility can take a more
positive approach to securing new ideas by enrolling its
personnel at universities to keep abreast of the latest
ideas and this has the added advantage of increasing the
professional status of the personnel and of enhancing their
sense of importance and usefulness to the firm, In a sam-
ple survey of the educational status, needs and opportuni-
ties of industrial research scientists in the Philadelphia
metropolitan district, thirty-seven per cent of the indus-
trial scientists not already holding a doctor's degree in-

dicated a desire for further education.6 About two-thirds

6 Yeomans, Op. cit., p. 49.
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of these scientists attend fairly ffequent conferences or
discussion groups during work hours, and time off is grans
ted to seventy per cent to attend courses, professional
meetings or conventions. One of the activities most fre-
quently engaged in by the scientists to keep currently in-
formed in their fields was attending scientific meetings.

Determining how much and what kind of research a
firm can profitably engage in is important in location de-
cisions., In a small firm the expensive nature of research
necessitates a relatively small number of personnel, usu-
ally located with the production facility. The small firm
is also limited in the kind of research it can undertake,
The large firm, on the other hand, engages in research on
a wide variety of products and therefore is more likely to
have research facilities separate, either according to the
nature of the research or to the product on which the re-
search is being done, Many of the general characteristics
significant in the location of research facilities vary ac-
cording to the kind of research performed,

Basic and background applied research must not only
constantly be in touch with new ideas, but must also have
people with the insight to see new relationships and the
imagination to conceive new ideas. Basic research of this
type has become an integral part of advanced scientific

education at universities and the university has become in
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creasingly involved in background applied research. This
type of research, therefore, is particularly sensitive to
communication outside the firm. Such research, being di-
rected toward what does not now exist, has all the elements
of unpredictability previously discussed, which makes it
less sensitive to costs and to wages in particular. This
type of research most needs skilled labor and even though
administrators readily pay the highest price for the rare
combination of insight and imagination in their scientists,
they have had difficulty in recruiting them. Such research
can usually be afforded only by the larger firm, For basic
and background applied research, the principal sources of
jdeas would be research institutes, university research
departments and certain government agencies. The basic
research facility will therefore locate, with little re-
gsard for cost, near pools of high quality professional
personnel and where extra-firm communication can be facil-
itated.

Product- and process-directed research being directed
more to what exists, is shorter term in nature and more
predictable in regard to output and hence more sensitive
to wage costs, less dependent on high quality scientists
and less oriented toward outside communication and
the university. Such research is more likely to be within
the capabilities of a small firm. Communication is orien-

ted within the firm to production engineers familiar with
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the firm's needs and problems in regard to products and pro-
cesses, Industries presently using the product, research
institutes, certain government agencies, and university re-
search departments are primary sources of ideas which may
be tapped by research facilities engaged in product- and
process~directed research. Product- and process-directed
research would be located near production, preferably not
far from suppliers, industries, and commercial research com-
panies,

Development, being more predictable and concrete
than product- and process-directed research, is most orien-
ted toward intra-company communication, most concerned with
reducing costs, and least likely to rely on the creative
attributes of professional scientists., If a research facil-
ity plans to develop a product which, except for minor var-
iations, is identical to other, already established products,
then suppliers, competitors, other industries, and research
institutes are the best external sources of ideas, When a
problem arises in a specific technical field, the individu-
al consultant, specialist, or engineering firm is the best
source of ideas. The research institute is of particular
benefit to the small firm because it is geared to offer all
phases of research and developument,

Published communication by scientists in development

is not in demand from scientific colleagues, nor is it en-
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couraged in competitive industries,

If production is continuous~flow, development will
more likely locate in the plant facility., For batch-type
production, however, a separate development operation, lo-
cated close to the plant is possible.7 O0f all phases of
research, development is least likely to locate in refer-
ence to universities or pools of professional personnel.

Since Boston is not an advantageous location for
pharmaceutical production, it is necessary, in support of
the hypothesis of this thesis, to investigate whether some
types of research have location requirements which are in-
dependent of production.

Several factors operate to justify a location for
research separate from production, The plant and adjacent
industrial areas, with their vibration, noise, dirt and
fumes may be unsuitable for a laboratory.8 An attractive
site capable of attracting and impressing devoted scien-
tists may not be available near production facilities,

The research scientist is likely to fear control and dom=-
ination by the production-oriented sector. The co-equal
position of research personnel when located away from pro-

duction may increase the status of scientists and thus

7 A. E, Smith, ed., Drug Research and Development,
(New Yorks: 1948), p. 70.

8 C. E. Mees and J. A, Lurmakers, The Organization
of Industrial Scientific Research, (New York, McGraw-Hill,
1950), pp. 352-354,
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help attract good scientists., A research facility may lo-
cate away from production to facilitate communication with
universities and with other firms which may be sources of
new ideas. Increased size and diversification of manufac-
turing facilities through acquisition of smaller firms may
favor the decentralization of research facilities, A re-
search facility located away from production may gain in
efficiency from simpler organization.

Other factors operate to favor the location of re-
search facilities near production, Ultimately, the results
of research must be transferred to production and geograph-
ical separation from the plant may cause difficulties in
translating laboratory results into production. Contact
and familiarity with the plant diminishes as separation in-
creases, The research laboratory can in some respects act
as a service unit to the plant by training personne1.9
Training is more valuable when personnel are acquainted
with plant problems., The laboratory may use many plant
services, such as protection, maintenance, cafeteria and
purchasing, which would be more expensive to provide in a
separate location,

Considering these influences in the light of the
characteristics of the various kinds of research, the ad-

vantage of a research facility located away from produc-

9 1Ibid., p. 353.
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tion definitely outweighs the disadvantages for basic and
background applied research. From the same point of view,
however, the advantage of a research facility located
close to production definitely outweighs the disadvantages
for product-directed or process-directed research and for
development,

In a survey of seventeen major pharmaceutical firms
conducted for this study, seventy per cent of the firms re-
plied that they would locate basic research facilities en-
tirely separate from their production facilities. Incon-
clusive results were obtained on the location of background
applied research facilities, exactly one-half of the firms
favoring either separate or proximate locations in relation
to production. Ninety-four per cent of the firms surveyed
favored a location near production facilities for product-
directed and process-directed research, while all firms
favored such a location for development facilities. The
results demonstrate that basic research will most probably
separate from production, while a location either near or
separate from production is equally probable for background
applied research., Pharmaceutical firms are almost unani-
mously in favor of a location near production facilities
for product-directed and process-directed research.

Further investigation of the hypothesis in refer-
ence to Boston will therefore be directed toward the lo~

cation requirements of basic and background‘applied re-



search in particular,

26
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CHAPTER IV
ADVANTAGES OF A METROPOLITAN LOCATION FOR RESEARCH

Some research facilities are independent of the usu-
al locational requirements essential to manufacturing fa-
cilities, 1t is appropriate, at this point, to discuss how
mobile, or foot-loose, a research facility actually is. The
guestion, essential in the investigation of our hypothesis,
revolves around a discussion of the relative advantages of
a rural or metropolitan environment for the location of a
research facility. If the functional requirements of re-
search facilities are such that they are relatively inde-~-
pendent of their environment, then either a rural or a met-
ropolitan location would be suitable, and the research lab
would exhibit an ubiquitous location pattern making it dif-
ficult to justify a location in the Boston Metropolitan
Area. if, on the other hand, the functional requirements
of research activity are not independent of the environ-
ment, then one or the other setting, rural or metropolitan,
will have definite general advantages which set it off a-
gainst the other as a preferred location for a research fa-
cility.

Research is a skill-sensitive activity and will lo-
cate so as to minimize the cost of recruiting skilled pro-
fessional and technical personnel, The urban concentration

of metropolitan areas offers two advantages to research fa-
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cilities which are not available in rural areas or in smal-
ler independent metropolitan areas, It is easier to re-
cruit professional and technical personnel from within a
metropolitan area and it is easier to attract professional
and technical personnel from another community to a metro-
politan area. There are reasons for the advantages of a
metropolitan area in this respect. The concentration of
industries and research facilities in the metropolitan area
offers an existing pool of professional and technical labor.

Professionals prefer access to the urbane cultural
atmosphere and superior environment of the metropolitan
area, The specialized educational institutions which are
primary sources of professional and technical personnel are
predominantly located in or near metropolitan areas.

A typical research facility employs two types of
skilled personnel: technicians and scientists, Technicians
are "workers in positions requiring knowledge of a
physical science or engineering, comparable to that acquired
through technical instruction, junior college or other for-
mal post-high school training, or through equivalent on-the-
job training or experience."1 Professional personnel are
usually defined as "salaried personnel who hold a bachelor's

degree or higher degree and who are working at a profes-

1 Methodologsy of Statistics on Research and Devel-
opment, (Washington, D. C., U, S, Government Printing
office, 1959), pp. 102-103.
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sional level,"?

Heavily industrialized metropolitan areas usually
contain a large pool of technical personnel because a large
per cent of technicians obtain their skill from on-~the-job
training. Furthermore, the urban concentration of indus-
trial firms is instrumental in supporting specialized tech-
nical schools, which also add to the pool of technicians,

In any given area, the resevoir of technical person-
nel available to a new firm is always in flux, For in-
stance, a firm may obtain skilled technicians by inducing
technicians to commute longer than normal distances or a
firm may import technicians from other areas.3 A firm may
also induce workers to come from other plants in the area.
However, these methods of recruiting personnel may be prac-
ticed just as well outside a metropolitan area and may also
nezate the real advantages of an immediate market of tech-
nicians indigenous to the metropolitan area. A research
facility located in a rural area is handicapped in two ways.
The probability of finding a large enough labor market with
sufficient skills to provide technicians is slim., The fa-
cility located in such an area must be resigned to a costly

training program for a large proportion of its personnel,.

2 Methodologzy of Statistics on Research and Devel-
opment, (Washington, D, C.,, U, S, Government Printing
office, 1959), pp. 102-103,

3 Segal, Opo Cito, P 20,



30

Characteristics of professional personnel are slight-
ly different., Professional personnel are fairly mobile and
there is a national market for their services. This in part
explains why the interregional salery differences are rela-
tively insignificant. The best location for a research fa-
cility is an area in the vicinity of which scientists may be
easily recruited, 1In contrast to the technicians, the pri-
mary source of professionals is the universities, not on-the-
job training. The location of universities is preponderantly
in or close to the metropolitan areas, The metropolitan
areas have the advantage of providing a constant source of
new professionals in their vicinity which facilitates the
recruiting of professionals when compared to a rival loca-
tion,

Evidence seems to indicate that, even though a scien-
tist may prefer a suburban location for his domicile, access
to facilities in a metropolitan area is essential.u The mo-
bility of scientists does not mean that all metropolitan
areas offer equal attractions to the scientist; this is ev-
ident from the fact that some metropolitan areas have more
scientists than other metropolitan areas. The availability
of attractive living accomodations and environment varies

in different metropolitan areas, along with the factors pre-

4L Segal, Op. cit., p. 29.
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viously mentioned, and thus is responsible for the varia-
tion in the size and quality of the professional labor pool.

Another advantage which a metropolitan location of-
fers research centers around the utilization of new and es-
tablished ideas. Location in a metropolitan area facili-
tates the communication of ideas. The metropolitan area
has always been a source of innovation for several reasons.
Heterogeneity and diversity are conducive to cross-fertili-
zation., Educational institutions generate and transmit
ideas, External sources of new ideas are likely to be pres-
ent in a large urbanized area. The advantages of a metro-
politan area are applicable to all research facilities be-
cause the utilization of professional skills and ideas is a
characteristic inherent in research, regardless of the size
of the facility.

The reasons for requiring the advantages of a metro-
politan area vary according to the size of the firm. The
metropolitan area offers more advantages to the small lab-
oratory than to the large, and for quite different reasons,.
For the small research facility the advantages of a metro-
politan location are in the nature of external economies,
The specialized functions available in the metropolitan en-
vironment external to the firm are responsible for monetary

economies within the small facility.5 A specialized facil-

5 E. M, Hoover, The location of Economic Activity,
(New York: McGraw-Hill Book Co., 1948), p. 120.
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ity in an area, supported by many similar firms, can per-
form a function more economically than any one of the firms
themselves could perform it. A pool of professional labor
is an example of an external economy of importance to small
research firms, The advantagzes of a professional labor
pool are the same for all sizes of research facilities: re-
cruitment costs are reduced, valuable time is saved, flex-
ibility is increased and the probability of obtaining per-
sonnel capable of highly productive output is enhanced.

A large facility can do a lot itself to change the
environment and hence is less dependent upon it than a
small facility which must adapt’itself to the environment.
The impact of a large facility is such that establishments
offering specialized services or supplies will locate in
reference to it. For the large firm, or for a basic re=
search facility located separately, the previously stated
advantages of a metropolitan location are important be-
cause they are essential for the high quality of work necs-
essary to continue or achieve competitive leadership. For
the large research facility the advantages stipulated for
a metropolitan location are more in the nature of neces-
sary functional linkages, arising from the need of con-
tacts for the interchange of knowledge, rather than econo-

6

mies in the cost structure of the firm,

6 P. S. Florence, Investment, Location and Size of
Plant, (Cambridge: University Press, 1948), p. 190,
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CHAPTER V

PHARMACEUTICAL RESEARCH IN METROPOLITAN AREAS -

WITH PARTICULAR REFERENCE TO BOSTON

The advantage of large metropolitan areas for the lo=-
cation of research in general and for pharmaceutical research
in particular is generally substantiated by an empirical ex-
amination of the existing location pattern of pharmaceutical
research, There are significant exceptions which do not sup-
port the hypothesis of the suitability of the Boston area for
research, The Boston metropolitan area has no pharmaceutical
research and at the same time there is a large concentration
of pharmaceutical research in two small areas of the Midwest,
Analysis of the location requirements established thus far
for pharmaceutical research is assumed to be correct. An an-
alysis of the reasons for the existing location pattern of
pharmaceutical research reveals an economic and technological
lag. Analysis of recent trends shows that the location pat-
tern of pharmaceutical research is changing, Concomitant
with this change, the needs of pharmaceutical research are

becoming more like the needs of research in general, That

these changes favor a location in the Boston metropolitan area,

is shown by demonstrating the advantages of the area for both
research in general and for pharmaceutical research in partic-

ular,
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Eighty-two per cent of pharmaceutical employment is
concentrated in the Middle Atlantic and East North Central
regions of the U, S. The concentration of pharmaceutical
employment is these two regions corresponds to a signifi-
cant concentration of all manufacturing employment in these
same regions, A localization coefficient of ,28 for the
pharmaceutical industry indicates that the regional employ-
ment concentration in the pharmaceutical industry is only
twenty-eight per cent greater than the regional concentra-
tion of all manufacturing employment (see Appendix D), A
particular industry which has an employment concentration
exceeding by fifty per cent the concentration of all manu-
facturing employment, or which has a coefficient of locali-
zation greater than .5, is normally considered to reveal an
extremely differentiated, centralized location pattern.1
There is a substantial amount of coincidence, region by re-
gion, of pharmaceutical employment with employment in all
industry,

The concentration of pharmaceutical research in re-
lation to all manufacturing employment is higher than pharm-
aceutical production and is reflected in a higher localiza-
tion coefficient for pharmaceutical research of ,37. Ninety-
one per cent of pharmaceutical research is in the Middle At~

lantic and East North Central regions of the country. The

1 Florence, Op, cit., pp. 38=L40O,
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Middle Atlantic rezion's share of the country's pharmaceu-
tical research is substantially greater than its share of
the country's pharmaceutical production, The East North
Central region's share of pharmaceutical research employment
is less than its share of pharmaceutical production employ-
ment, The high coefficient of linkage between research and
production of .89 indicates a high coincidence in the loca-
tion of both activities, The apparently high geographical
coincidence of research and production is not really high
when one considers that two components of the same industry
are being compared., Fourteen per cent of pharmaceutical
research does separate from production and once separated
concentrates in the large metropolitan areas of the Mid-
dle Atlantic states,

The relatively large size of the geographical region
used for the purposes of analysis obscures the still greater
concentration of pharmaceutical research which occurs in
smaller, specific areas within the region, Sixty-nine per
cent of pharmaceutical research in the nation is located
in six standard metropolitan areas., Four of these metropolitan
areas are among the largest in the country in population.
The location quotient expressing the relationship between
the per cent of the national total of pharmaceutical re-
search to be found in a standard metropolitan area and the
per cent of all the nation's industry in the same area in-

dicates concentration of pharmaceutical research in larger
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metropolitan areas, The Philadelphia and the New York - New
Jersey standard metropolitan areas, for instance, have respec-
tively three, and two-and-one-half, times the concentration

in pharmaceutical research they have in all industry. The lo-
cation quotients for pharmaceutical research are extremely
high for the medium size metropolitan area of Indianapolis and
the relatively small city of Kalamazoo, With these two nota-
ble exceptions, pharmaceutical research tends to concentrate
to a greater extent than all industry in the largest standard
metropolitan areas of the country,

The present location of pharmaceutical research is a
result of the influence of the location of pharmaceutical pro-
duction facilities, Most of the older pharmaceutical houses
started as retail pharmacies, Some of the older, urbanized
areas which now represent the country's largest metropolitan
areas had an early start in incubating the pharmaceutical in-
dustry because of the ingenuity and business acumen of a few
particular entrepreneurs., The establishment of the first
school of pharmacy in Philadelphia was influential in promo=-
ting the cluster of pharmaceutical firms in that area.

The pharmaceutical industry has had a long history of
individual or family ownership., It was one of the last in-
dustries to succumb to corporate ownership, indicating the
strong influence of the private owners in determining the in-
dustry's policy, The private owners' strong predilection for

tradition resulted in maintaining facilities at or near the
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original location despite changing trends in economics,
technology and in the distribution of population,

The oligopolistic nature of the pharmaceutical indus-
try has abetted the sway of tradition over economic change.2
The product of the pharmaceutical industry is a high value-
added product, is small in bulk and can easily be distribu-
ted to a national market from one location., High sunk costs
in plant and equipment provide still another explanation for
the persistance of plant location patterns, The high rela-
tive concentration of pharmaceutical research in Kalamazoo
and Indianapolis, represented by the integrated production
and research facilities of the Upjohn and E, L, Lilly firms,
is explained by the preceeding factors,

Several factors indicate a recent change in the loca-
tion pattern of research facilities which promises to con-
tinue in the future, This change consists of a declining in-
fluence of manufacturing facilities on the location of re-
search facilities, The fierce competition centering around
competitive obsolescence and leadership in innovation wrought

by the introduction of an emphasis upon research since the

1930's is one factor, Only one large pharmaceutical firm re-

2 J. D, McEvilla, "Price Determination Theory in the
Pharmaceutical Industry," Drug and Cosmetic Industry, vol,
LXXII, January, 1958, p. 3k,
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mains under private ownership and the new responsibility to
corporation stockholders will favor economic reality over
tradition, The trend for pharmaceutical firms already in
the industry is to diversify by acquiring independent,
smaller, separately located facilities and this runs count-
er to any trend for integration of production and research
facilities.3 The high profits of the pharmaceutical indus-
try have encouraged entry into the field by related indus-
tries seeking to diversify.u This trend will be responsible
for new investment in research, more acquisition of indepen-
dent pharmaceutical firms, with a resulting de-emphasis on
integrated research and production facilities and the intro-
duction of new criteria in location decisions, The recent
trend among established pharmaceutical houses 1is to create
non-profit basic research institutes in separate building
facilities in the general vicinity of their production and
other research facilities., The establishment of such insti-
tutes is felt to increase the status of the firms* research
personnel, Recent developments in the pharmaceutical indus-
try which reflect this trend are the establishment of the
Bristol-Myers centralized research facility, near Rutgers

University, Parke-Davis Company's separate basic research

3 "Fermentation,” Industrial and Engineering Chem-
istry, Vol. LI, September, 1959, p. 1086,

L "Drug Industry: Pause in a Miracle Climb," Chem~
ical Week, Vol, LXI, 1954, -
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facility near the University of Michigan medical center, and
Merck and Winthrop-Sterling's separate basic research facil-
ities,

All of the above factors are changing the traditional
thinking of the pharmaceutical industry and the change in the
industry's thinking is being reflected in its location deci~-
sions, Let us now examine what claims the Boston metropoli-
tan area may have to attract the attention of the pharmaceu-
tical industry in its new attitude towards the location of
research facilities,

An analysis of the advantages which the Boston metro-
politan area offers for industrial research in general is
also applicable in showing the advantages the area offers to
pharmaceutical research, Boston's two main advantages for
industrial research have to do with the availability of sci-
entific and technical personnel and with the communication
of ideas,

The ability of the Boston area to retain its skilled
and professional personnel has resulted in a relatively per-
manent, expanding pool of technical and scientific labor.
This attractive and retentive quality of the Boston area de-
pends on two basic factors: the number and quality of its
institutions, and the attraction of its cultural and living
environment,

In comparing Boston's institutions with those of var-

ious other metropolitan areas, discrepancies in size between
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metropolitan areas were taken into account in order to ex-
amine the real capacity of institutions which was not a di-
rect result of the relative size of the metropolitan area
(see Appendix E).

The Boston metropolitan area has eleven major col-
leges with a total undergraduate enrollment of 81,720 and a
total faculty complement of 8,318, The full significance
of the educational complex in Boston can more readily be
grasped when such figures are compared to total undergrad-
uate enrollment in the New York metropolitan area, equated
on the basis of the sizes of the two metropolitan areas.
On this basis, the New York metropolitan area has only
twenty-nine per cent of the undergraduate enrollment of
the Boston area, Administrators and most people employed
in industrial research agree that education beyond a Bach-
elor's degree is desirable for scientists in industrial
research, Using this criterion we find that, by examining
in the same manner equated figures for graduate school en-
rollment in the New York, Boston, and Philadelphia areas,
Boston's supremacy is again established in regard to the
numbers enrolled in university graduate schools in engin-
eering and the physical sciences, Boston's advantage in
quantity is still quite distinct in graduate enrollment,
even though there is a less marked advantage than in under-
graduate enrollment. Proportionally to size, New York and

Philadelphia have only forty-seven and fifty-seven per cent
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of the graduate enrollment that Boston has,

In the less mensurable area of the quality of its
institutions, Boston would appear to be favorably situated.
The high quality of its institutions and the great esteem
in which they are held attract students and scientific
personnel from far outside the area, Harvard and M,I,T.,
for example, are recognized throughout the world as
institutions of the highest quality. The reputation of such
institutions as these has in part provided the impetus for
the growth of industrial research in the Boston metropolitan
area. Realtors who have located new industrial research
firms in the Boston area have found that their most frequent
request 1is for proximity to either one of these institutions.

A survey of industrial research firms within the
Boston metropolitan area which was undertaken for this
thesis reveals unanimous agreement that the availability of
educational institutions in the Boston area is excellent,
Sixty-five per cent of the respondents to our questionnaires
said that the availability of scientific and skilled personnel
was ekcellent and thirty-five per cent rated Boston good in
this respect, DBy restricting the survey to firms within
the area, results have been biased because these firms,
by their very presence in the area, already indicate a
preference for it, However, if firms outside of the

area were surveyed, then there would probably be the prob-
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lem of evaluating responses based on limited knowledge, Fur-
thermore, responses to other similar items in the survey
were not always unanimous or favorable, indicating that firms
within the area can be somewhat objective, at least, in their
evaluations of the area.

Research firms responded most favorably on the less
tangible but important factors of availability of attractive
living accomodations and environment, and on the quality of
the cultural institutions., Ninety~four per cent of the re-
spondents thought that the quality of cultural institutions
was excellent., Seventy-six per cent of the respondents
thought that the availability of attractive living accommo-
dations and environment was excellent, The accessibility to
the ocean, the rolling countryside and small ponds, and the
historical distinctiveness and flavor of some of the commun-
ities within the area, have been cited as factors contribu-
ting to a favorable environment in the Boston area.

The stimulating exchange and communication of ideas
with universities and with other firms performing industrial
research in the Boston area results in what the Wall Street
Journal calls an "intangible, but nontheless important,
atmosphere of creativity.” Firms engaged in research like
to be near institutions where there is a probability that
ma jor discoveries will be made, M. I, T,, for example,
maintains an industrial liason department to assure that

the time lapse between a basic discovery and its industrial
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application is reduced., The variety of professional skills
in the Boston area has resulted in the communication of
ideas as a business, Boston, together with New York, is

one of the major centers for consultants, Universities in
the area are the main source of experts who can be called
upon to solve special problems, Boston is also a major cen-
ter for commercial research, Such firms as Arthur D, Little
~and National Research have a diversity of talent capable of
.performing researéh in a wide variety of fields, The Wall
Street Journal's evaluation of the Boston area found that
"The wealth of university and industry research talent here
makes for a stimulating, idea-generating atmosphere for sci-
entists to live and work in.*

It can be demonstrated that Boston satisfies the
specific functional requirements of pharmaceutical research
related to the unique substantive direction of its research
activity, Boston compares favorably to New York and less
favorably to Philadelphia in regard to its undergraduate
enrollment in medical schools and pharmacy schools, Phil=-
adelphia has ten per cent more undergraduate students in
medical schools than Boston does, while New York has about
two thirds fewer, Boston maintains a slight advantage over
Philadelphia and a distinct advantage over New York in its
undergraduate pharmacy school enrollment, Boston's slight
disadvantage in regard to medical school enrollment is of

less significance because a relatively small per cent of



44

graduating medical school students go directly into research,
compared to graduate students in the medical schools.,
Boston's advantage in graduate enrollment in the med-
ical sciences, life sciences, and physical sciences related
to pharmaceutical research is distinct and in some cases ex-
ceeds its advantages for industrial research in general,
Graduate school enrollment is particularly significant in
evaluating Boston's capabilities for pharmaceutical research
 because graduate schools are specifically oriented toward
research and a large proportion of graduate students continue
in research after graduation, Boston has a decided advantage
over Philadelphia and New York in the size of its graduate
medical school enrollment and a definite, but less decided
advantage, in enrollment in university graduate departments
in the physical sciences of biology and chemistry., Boston,
then, compares favorably in most respects with other metro-
politan»areas in providing future research scientists suit-
able for pharmaceutical research, It has been estimated
that thirty-five per cent of the graduates who expect to go
into medical research remain in Boston, five per cent remain
in New England, and fifty-two and one-half per cent go else-
where in the nation. When this fifty-two and one-half per
cent exported elsewhere is deducted from the total enroll-
ment in Boston's medical school graduate departments and
the resulting figure is compared to other metropolitan areas,

Boston's enrollment still exceeds that of New York and is on
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a par with Philadelphia, However, when it is considered
that Philadelphia also must export a certain per cent of
its enrollment, Boston still has a decided advantage in the
relative size of medical school graduates remaining within
its own metropolitan area., When it is considered that the
52,5% going to the rest of the country is split up among nu=-
merous metropolitan areas, the 35% remaining in Boston has
an even greater significance, It is.concluded that pharma-
ceutical research located in the Boston metropolitan area
would have a decided advantage in regard to availability of
scientific personnel for its research activities, compared
to other large metropolitan areas in the East,

Boston's reputation as one of the major medical cen-~
ters in the world is based on the excellent quality of its
medical institutions and hospitals, a factor which cannot
be measured quantitatively, Information obtained from in-
terviews lends support to the high evaluation of the quality
of medical facilities in the Boston area., Applications for
admission to Boston's medical schools and for residence at
Boston's hospitals are received from all over the nation
and competition for admission is extremely keen compared to
other medical centers, Boston is thus assured of obtaining
a high quality of medical research talent, Harvard Medical
School has maintained a policy of emphasizing and encoura-

ging medical research in its student medical program to a
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degree not practiced by other medical schools. It has been
Harvard's established policy to assume the role of providing
research men and specialists for staffs of other universities
and medical schools throughout the nation, The desire of de-
parting Harvard staff members to remain in the excellent pro-
fessional atmosphere of the Boston area has led a significant
number to take staff positions at other Boston medical
schools, At present, Tufts Universityt's research activities
are small compared to Harvard's, but the school plans to ex-
pand its research facilities by purchasing a fourteen-story
building now used by the garment industry, Within six years
Boston university plans to have built, at a cost of approxi-
mately sixteen million dollars, one of the largest teaching,
research, and patient care facilities in the country, linking
Massachusetts Memorial Hospital and Boston City Hospital to
Boston University Medical School,. A three million dollar,
ten~-story, medical research building has already been com-
pleted.

The compact, concentrated nature of Boston's three
medical centers, all concentrated within or near the down-
town area, facilitates communication, The three medical
schools maintain excellent libraries and the proposed seven-
and-a-~half-million dollar consolidation of the Boston Medi-
cal Library with the Harvard Medical Library will result in
the second largest medical library in the country, Other

medical book collections are at M, I, T, and in decentral-
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ized teaching hospital libraries throughout the city. Ap-
proximately 1,300 medical professionals, experts in various
fields, are on the teaching staffs of medical schools and
affiliated teaching hospitals in the Boston area and are a
valuable source of expertise from which a pharmaceutical re-
search facility could derive éreat benefit, When compara-
tive size is taken into account, Boston's combined medical
faculty4is sixty per cent greater than New York's and is
almost on the same level as Philadelphia,

In the fiscal yeaf 1958, fourteen of the largest
pharmaceutical firms in the country gave a total of $128,656
for research to‘be undertaken in one of the large medical
schools in Boston (see Appendix H). 7Two factors indicate
that the pharmaceutical firms' utilization of Boston's med-
ical research facilities is a token, rather than an effec-
tive utilization, The sum donated by pharmaceutical firms
is relatively small (4%) compared to the total funds granted
to medical research in Boston. Pharmaceutical firms appear
to be content to maintain liason with Boston's research fa-
cilities over long distance. |

There are many Boston firms with unique specialties
which could complement the research of pharmaceutical firms,
Two of the most promising developments which may revolution-
ize pharmaceutical research in the future lie in areas which
are outside the pharmaceutical firms' direct interest or ca-

pabilities. One development possibility, the use of radio-
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active isotopes to trace the pharmodynamic action of drugs,
is the special domain of two firms in the Boston area:
Tracer-Lab, and Baird Atomic. The other development possi-
bility, the use of Van de Graaf generators for laboratory
sterilization, is the exclusive domain of Boston's High
Voltage Engineering Corp. iedical equipment firms in the
Boston area could develop, in cooperation with pharmaceu-
tical firms, more efficient modifications of present medical
research equipment. Two such firms in the Boston area are
The International Equipment Company, and the Sanborn Com-
pany.

The Boston metropolitan area satisfied the two most
important general locational requirements for pharmaceutical
research, The Boston metropolitan area satisfies the specif-
ic functional requirements of pharmaceutical research to a
greater degree than other large metropolitan areas in the
East, Boston most satisfies the particular criteria impor-
tant to pharmaceutical basic and background applied research.
It has been indicated that pharmaceutical production, and
therefore the kind of pharmaceutical research which must lo-
cate in conjunction with production, is not likely to locate
in Boston. Since basic and background applied pharmaceuti-
cal research are the kinds of pharmaceutical research most
likely to locate separately from pharmaceutical production,
it is concluded that the Boston metropolitan area is a suit-

able location for basic and background pharmaceutical research,
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It has been established that for industrial research
in general there are definite advantages to a metropolitan
location. Pharmaceutical research has the same unpredicta-
bility, quality-centered competition, obsolescence and sen-
sitivity to skilled labor as research in general does. It
should therefore show the same generalizéd locational pref-
erences for metropolitan areas as other research. However,
there is a difference between pharmaceutical research and
other industrial research, resulting from the unique char-
acter of the research and from the application of the end-
product, which is reflected in different functional 1link-
ages and therefore in different locational considerations,

Clinical facilities for testing drugs are necessary
for pharmaceutical research, Teaching hospitals affilia-
ted with medical schools are the best facilities for clin-
ical testing. Expert supervision and evaluation of re-
sults by a professional staff is assured. Teaching hospi-
tals are research-oriented as part of their educational
function, Many such hospitals are speclialized and have
more cases of both common and rare diseases in their re-
spective fields, allowing larger scale clinical tests with
more valid results. The two general functions of educa-
tional institutions are to train skilled professionals and
to generate new ideas. HMore specific functional relation-
ships which relate educational institutions to pharmaceu-

tical research ares availability of professional person-
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nel, coordination of basic research, availability of expert
consultation, professional training and advancement for per-
sonnel, and participation in conferences and meetings., iled-
ical schools, general educational institutions, and other
specialized educational institutions are three types of ed-
ucational institutions which have functional relevance to
pharmaceutical research,

Medical schools conduct scientific research on prob-
lems of clinical significance. They provide a continuing
supply of skilled professionals, primarily doctors, but also
scientists trained at the graduate level in various special-
ties, who have a general knowledge of problems in practicing
medicine, as well as in their own scientific specialty. In
conjunction with teaching hospitals, schools provide a
source of new ideas from research and clinical practice in
seminars, conferences, clinical rounds and association meet-
ings. Medical schools also provide professional books and
technical journals to facilitate their research activities,

General educational institutions provide trained sci-
entists in the basic scientific specialties necessary for
research, Such training is accomplished through undergrad-
uate and graduate research programs in biology, chemistry
and physics. Universities are sources of new ideas in the
basic physical and life sciences, but with fewer clinical
applications. Specialized educational institutions such as

pharmacy schools provide pharmacists who conduct research
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on the dosage formula for pharmaceutical firms. Medical
technician schools train high school graduates in labora-
tory techniques so they can act as the hands of the profes-
sional research man in less technical operations. If the
locational requirements of these institutions necessitate a
metropolitan location then this would provide functional
linkage for locating pharmacéutical research in a metropol-
itan area,

Teaching hospitals are usually located in or near
the center of the city., Highly specialized functions can
be supported only from a large metropolitan area and its hin-
terland., The urban core is still the most accessible loca-
tion by all modes of transportation from the metropolitan
area and its hinterland., Nursing staffs are more easily ob-
tained in a central city. The higher incidence of disease
in the older, built-up slum sections of the central city is
in fact an advantage to a hospital's urban location. Hence,
it is concluded that a metropolitan location is necessary
for teaching hospitals,

For medical schools one of the basic resources for in-
vestigation is the patient in the hospital and schools there-
fore gravitate towards urban-based clinical facilities. Most
colleges locate medical facilities in the urban center, away
from the main campus for these reasons. Teaching is carried
out in both hospital and school, making proximity convenient

for the staff. Specialized labs in teaching hospitals may
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facilitate research in near-by medical schools, Larger gen-
eral educational institutions are most often located in met-
ropolitan areas because they can receive students from the
area and its hinterland. In the older cities such a location
most likely would be in the center of the city or in the im-
mediate inner ring. In newer cities, universities may be f
found in a country-like setting in the suburbs, In some
cases state universities, and some of the older Eastern col-
leges are located outside the metropolitan area, but only in
rare cases far from urban agglomerations, The specialized
nature of pharmaceutical schools and medical technican schools
impeis them to rely on the concent;ated metropolitan area for
support., It is concluded that educational institutions which
have functional relevance to pharmaceutical research are most
often found in metropolitan locations.

Having established the metropolitan character of per-
tinent educational institutions, it is necessary to determine
whether the specific functional relationships with pharmaceu-
tical research are such that these institutions can act as
locational referents, influencing pharmaceutical research fa-
cilities to locate within a metropolitan area. Question-
naires were sent to twenty-seven of the major :pharmaceutical
firms in the country (see Appendix F)., Acknowledgements
were received from twenty firms, Out of these twenty firms
seventeen answered the questionnaires, It is estimated that

these seventeen firms account for a major share of pharma-
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ceutical research and for over eighty per cent of pharmaceu-
tical sales in the U, S, Ranges of mileages were offered as
choices for each of the functional linkages thought to be im-
portant for pharmaceutical research. All replies to the sur-
vey indicating that a location within one to twenty miles of
an institution was desired will be taken}as indicating that
functional dependency is of such a nature as to require a
metropolitan location. Over two thirds of the respondents

in the survey indicated that some degree of functional link-
age with hospital clinical testing facilities was desired.

It was assumed that a preference of from one to twenty miles
to a particular facility would constitute a linkage., The
clinical testing done by pharmaceutical firms is sometimes
carried out in metropolitan areas on a national scale and
over long distances. Large firms employ a staff of medical
men to provide liason with hospitals and doctors for the
scheduling, supervising and evaluating clinical tests. Fhar-
maceutical firms have had problems with clinical testing.

On the surface there appeér to be enough hospital cases for
clinical testing, but the additional requisite of having
qualified clinical invesfigators results in a shortage of
hospital cases for clinical testing. Qualified clinical in-
vestigators are scarce. Hospitals and physicians have been
reluctant to schedule too many clinical tests because they
may interfere with allocation of time to the more basic func-

tion of <caring for the sick and performing research projects
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of their own choosing. Pharmaceutical companies have had
to resort to subtle lures to induce the cooperation of
doctors. Prestige, publication of results and grants for
basic research are the inducements offered to secure the
necessary doctors and hospital patients for clinical test-
ing. Negotiation for adequate clinical testing for drugs
requires the frequent face-to-face contact made possible
only by some degree of physical proximity to teaching hos-
pitals in the urban core. Because of the difficulty and
delicacy involved in such negotiations, long distance 1li-
aison is a poor substitute for physical proximity in commu-
nication. It is concluded that from the point of view of
availability of the best clinical testing facilities, a
location in or near a metropolitan area is necessary for
pharmaceutical research facilities,

For each possible functional relationship of pharma-
ceutical research facilities with educational institutions,
over half of the respondents indicated that a metropolitan
location would be necessary. It is conclusively shown that
metropolitan educational institutions can attract pharma-
ceutical research facilities to locate in a metropolitan
area. The degree of unanimity indicated for each functional
tie can be taken as an indication of the relative strength
of the functional tie for pharmaceutical research as a whole.
On this basis, the educational institutions strongest link

is the professional training and advancement it can provide



56

people in pharmaceutical research. The opportunity the ed-
ucational institutions provide for pharmaceutical research
facilities to participate in professional conferences and
meetings and to utilize experts available for consultation
is the next strongest link for a metropolitan location.

The weakest links educational institutions provide to phar-
maceutical research facilities are coordination of basic
research and the availability of professional personnel,
Results of investigations suggest that a few firms prefer
to maintain liaison with basic research over long distances
despite the fact that it has been found that really fruit-
ful basic research depends on face-to-face contact., One
might infer that for some pharmaceutical firms basic re-
search is still more of a desire than a reality and that
basic research is really used more for public relations
purposes and as a lure for clinical testing than it is to
maintain competitive leadership. In regard to availabil-
ity of professional personnel, one prominant firm replied,
"We would not consider this to be a crucial factor since
recruitment of professional personnel would rarely be lim-
ited to an educational institution near by. Experience

has shown that regional preferences exist to a greater ex-
tent than metropolitan preferences." It might be inferred
that pharmaceutical research differs from other types of
industrial research in that competition for professional

personnel is not as keen, Pharmaceutical firms do not
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have to allocate as significant an amount of funds to re-
cruit able people as do, for example, electronics firms.
This might further suggest that only when the cost of re-
cruitment is high will proximity to key institutions be
considered necessary., However, since creativity and im-
agination have always been relatively rare, there will él—
ways be a scarce supply of high calibre scientists, regard-
less of the type of firm or its cost structure. The rela-
tively low standing of the availability of professional
personnel, coupled with the comment quoted above, suggest
that the incentive for quality-centered competition in
-pharmaceutical research is less than in some other techni-
cally oriented industries, Evidence seems to point to the
conclusion that differences among large metropolitan areas
as to the amount of professional personnel and research
activity, indicate that thare must be some metropolitan
preferences on the part of professional personnel. That
the region confers preference on a metropolitan area would
seem to run counter to the established dominance of the
metropolitan area over its regional hinterland.

Fifty per cent of the pharmaceutical firms surveyed
in this study preferred to locate a research facility
separately from production, outside the metropolitan area.
Thirty-nine per cent of the firms indicated that they pre-

ferred a location outside a metropolitan area if they were
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to locate a research facility in combination with produc-
tion facilities. Pharmaceutical firms show a definite
preference for metropolitan areas when locating a research
facility in combination with production., Production has
the effect of pulling the location of research facilities
more within the sphere of the metropolitan area than if
such research facilities were to locate by themselves. It
can be concluded that a metropolitan location is considered
more important for production than it is for research,

When the seventy-one per cent response of firms indicating
a desire for a functional linkage with metropolitan areas
is compared to thirty-nine to fifty per cent of the respon-
dents who expressed definite preferences for locations out-
side a metropolitan area, there appears to be a contradic-
tion between functional necessity and expressed preference.
The summary question (see item 6, AppendixB’) resarding lo-
cation of research firms was purposely phrased in terms of
names of parts of the metropolitan area in order to deter-
mine if there were any "image' value which certain portions
of the metropolitan area have for the firms., The contra-
diction mentioned above suggests that there exists a nega-
tive image of the metropolitan area and that this image has
not been reconciled with the functional needs for certain
institutions most likely to be found within the metropoli-

tan area.
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Comments and letters received with questionnaire re-
sponses indicated that most firms answered the question-
naire in terms of their present location. Thirty-nine to
fifty per cent of the firms expressed preference for a lo-
cation outside the metropolitan area and, at the same time,
seventeen out of the nineteen firms were already located in
a large standard metropolitan area, as defined by the U, S,
Census., The interpretation given the term Ymetropolitan
area" by the respondents differed from the standard use of
the term as defined by the U, S. Census, Most of the
large pharmaceutical fifms queried were located near large
satellite cities in the largest standard metropolitan areas
in the country., It is probably difficult for such firms to
visualize themselves as being in a functionally dependent
portion of the larger metropolitan area. Because of the
nature of the questionnaire, the preferences expressed
for a location outside the metropolitan area by a signif-
icant number of respondents is not a meaningful as the in-
directly expressed desire for certain functional linkages

with institutions in the metropolitan area,
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CHAPTER VI

FACTORS INFLUENCING THE LOCATION OF EXISTING

RESEARCH FIRMS WITHIN THE BOSTON METROPOLITAN AREA

Factors significant for the location of research firms
within the metropolitan area were investigated by means of
interviews and questionnaires (see Appendix A)., Firms having
industrial research laboratories which have moved in the last
five years within the Boston metropolitan area were sent
questionnaires, For the purpose of this analysis, industrial
research was construed as meaning a separate, permanently es-
tablished research étaff engaged in research, development or
product improvement, Teams temporarily recruited for re-
search, or assembled from operating staff were not included.

A comparison of the National Research Council's list-
ing of industrial research facilities within the Boston area
in 1955 with the 1960 New England Directory of Man