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In recent years there has been a good deal of discussion concerning the relation-
ships among market structure, research and development, and the rate of tech-
nical change. Much of this discussion has focused on the question of whether
large firm size is a necessary condition before firms will engage in research, and
whether research and development (R and D) is likely to grow more ox less than
in proportion to increases in firm size. A further set of questions deals with the
relationship between research and the rate of technical change experienced by
the firm. Can variation in the latter be explained largely by differences among
firms in the size and character of their research programs? Are eccnomies of
scale in R and D likely to be present? What is the effect of firm size on the pro-
ductivity of a research establishment? This paper provides an empirical analysis,
concerned with these questions, of the experience of the United States pharma-
ceutical industry during the period between 1955 and 1960.

SOME MEASURES OF RESEARCII AND TECHNICAL CHANGE

The empirical investigation in this paper utilizes multiple regression techniques
on a cross-sectional basis at the firm level. It examines the impact on technical
change of a number of variables associated with the character of a firm’s research
and development effort. At this point, we will define the measures used to repre-
sent technical change and R and D, and describe the sample upon which the
analysis is based.

Research and development establishments in the pharmaceutical industry * are
concerned to a very large extent with the introduction of new products, and only
meagerly with the development of new processes.” This is due to the fact that
the primary motivating force behind R and D outlays in this industry lies speci-
fically in the attempt to achieve scientific or chemical product differentation.’
ucts at reasonable levels of cost, these are properly included under new product
research, for we are concerned here not merely with the discover or invention of
the product, but with the total R and D outlays, associated with its introdue-
tion. As a result, research output, in this paper, is measured entirely in terms of
new products and we assume that the reesarch effort designed to produce new
processes is small and can be safely ignored.

A concern with research output in terms of new products requires considera-
tion of all products introduced which are new to the firm regardless of whether
they have been introduced previously by competitors. This includes those prod-
uets which are innovations or imitations and those which lie in an intermediate
position, embodying varying degrees of differentiation relative to products already
on the market. This last category, which in the pharmaceutical industry in-
cludes the great majority of new products, covers the entire spectrum of which
pure innovations and pure imitations are the extreme values. Our measures of
research output are, thus designed to represent the rate of new product techni-
cal change experienced by the firm.* -

*This paper is based on the author’s unpublished Ph.D. dissertation: “The Economics
of Research and Development in the Pharmaceutical Industry,” (Department of Economics,
Harvard University, June 1963). I should like to express my appreciation to R. B. Hefle-
bower, J. W, Markham, and L. D. Taylor for their counsel and advice during the course
of my work on this project. I am also indebted to R. E. Caves, P. Dhrymes, W. E. Gustafson,
J. Schmookler, and T. A, Wilson for a number of helpful suggestions, and to P, deHaen
and R. A. Gosselin who generously provided the data used in this paper. The study was
supported financially by the Science and Public Policy program at Harvard. and the com-
putations were carried out under grants of subsidized time on I.B.M. 7090 computers at
the Harvard Computation Center and at the M.LT. Computation Center.

1In this study, we shall distinguish ethical drugs from proprietaries, and shall consider
the pharmaceutical industry in terms of the former. Pharmaceuticals are marketed and
sold only through the medical professions, and require, for the most part, a written
medical prescription, A

280 great is this emphasis that a 1958 trade journal survey of research budgets of
pharmaceutical firms divided expenditures into four categories without providing a cate-
gory for new process research. See Chemical and Engineering News (March 17, 1958), 52.
Although funds are expended to develop techniques for mass producing new prod-

3 See W, S. Comanor, op. cit., 65-83. N

¢Technical change is considered to encompass imitation as well as innovation, and
ther%l_)y deals with the entire process by which new technology is placed into actual
practice.



