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TheMatthew Effect in Science
The reward and communication systems of science are considered
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Abstract:

This paper develops a conception of ways in which certain
psychosocial processes affect the allocation of rewards to scientists
for their contributions an allocation which in turn affected the flow
of ideas and findings through the communication networks of
science. The conception is based upon an analysis of the composite
of experience reported in Harriet Zuckerman’s interviews with Nobel
laureates in the United states and upon data drawn from the diaries,
letters, notebooks. Scientific papers, and biographies of other
scientists.

Keywords: Matthew Effect; Science; Sociology of science;
Scientific awards; Academic standing
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introduced into economics by James S. Ducscnbcrry in quite another
connection, could aptly refer to this pattern in the cumulation of
prestige for successive accomplishments. For its Use in economics,
see Duesenbcrry, Income, Savings, and the Theory of Consumer
Behavior (Harvard Univ. Press, Cambridge, Mass., 1949). sp. 114-
16.

This, process of a socially reinforced rise In aspirations. as distinct
from Durkhcim’s concept of the “insatiability of wants.” is:
examined by R. K. Merton in Anomie and Deviant Behavior, M.
Clinard. Ed. (Free Press, New York. 1964). pp. 213-242.

T. Parsons, The Social System (Free Press, New York, 1951), p. 127.

Max Weber touches upon the convertibility of position in distinct
systems of stratification in his classic essay ‘“Class, Status, Party”
[From Max Weber: Essays in Sociology), H. H. Gerth and C. Wright
Mills. Eds. (Oxford Univ. Press, New York, 1946).

The laureates are not alone in noting that prominent scientists tend to
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25).

A third case can be inferred from the protocols of interviews, in

which the view is stated that, had a paper written by a comparatively
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unknown scientist been presented instead by an eminent scientist, it
would have had a better chance of being published and of receiving
respectful attention. Systematic information about such casts is too

spans for detailed study.

This compensatory pattern can only obtain, of course, among
scientists who ultimately achieve recognition with its associated
further rewards. But, as with all systems of social stratification
involving differentials in life-chances, there remains the question of
the extent to which talent among individuals in the deprived strata
has gone unrecognized and undeveloped, and its fruits lost to society.
More specifically, we have yet to discover whether or not the
channels of mobility are equally open to talent in various
institutional realms. Does contemporary science afford greater or
less opportunity than art, politics, the practicing professions, or

religion for the recognition of talent, whatever its social origins?

H. Zuckerman, ‘“Patterns of name-ordering among authors of
scientific papers: a study of social symbolism and its ambiguity,”
paper read before the American Sociological Association, August
1967. Dr. Zuckerman will not demean herself to give these practices
their predestined tag, but | shall: plainly, these are instances of

Nobelesse oblige.

B. Berelson, Graduate Education in the United States (McGraw-Hill,
New York, 1960). p. 55.

D. J. deSolla Price, Little Science. Big Science (Columbia Univ.

Press, New York, 1963).
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This pattern of social functions and individual dysfunctions is at
variance with the vigorous and untutored optimism unforgettably
expressed by Adam Smith. who speaks of “a harmonious order of
nature, under divine guidance, which promotes the welfare of man
through the operation of his individual propensities”? If only it were
that simple. One of the prime problems for sociological theory is
that of identifying the special conditions under which men’s
propensities and the requirements of the social system are in
sufficient accord to be functional for both individuals and the social

system.

R. L. Ackoff and M. H. Halbert. An Operations Research Study of
the Scientific Activity of Chemises (Cue institute of Technology
Operations Research Group, Cleveland 1958).

Project on Scientific information Exchange In psychology
(American Psychological Association, Washington. D.C., 1963), vol.
1.

S. Cole and 1. R. Cole, “Visibility and the structural bases of
observability in science,” paper presented before the American

Sociological Association, August 1967.

In the Coles’s study (24). the term Visibility scores refers to
percentages in a sample of more than 1300 American physicists who
indicated that they were familiar with the work of a designated list
of 120 physicists. The study includes checks on the validity of these

visibility scores.
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D. J. deSolla Price has noted that “all crude measures, however
arrived at.  show 10 a first approximation that
scienceincreasesexponentially, at a compound interest of about 7 per
cent per annum, thus doubling in size every 10-15 years, growing by
a factor of 10 every half-century, and by something like a factor of a
million in the 300 years which separate us from the
seventeenthcentury invention of the scientific paper when :he
process began” (Nature 206, 233 (1965). pp. 233-238).

B. Glass. Science 121, 583. (1955).

See. for example. H. Menzel. In Communication: Concepts and
Perspectives. L. Thayer, (Spartan Books. Washington. D.C. 1966)
pp 279-295: ----, Amer. Psychologist 21. 999 (1966). See also S.
Herner (Science 128. 9 (1958)). who notes that “one of the greatest
stimulants to the use of information is familiarity with its source”: S.
Herner. Ind. Eng. Chem. 46, 228 (1954).

Future investigations will require more detailed data on the actual
processes of selecting scientific papers for varying kinds of
“receding” and “skimming.” But the data now available arc at least

suggestive.

On the concept of functional redundancy as distinct from “wasteful
duplication” in scientific research. see R. K. Merton, European J.

Sociol. 4. 237 (1963).

One of the laureates questioned the ready assumption that
redundancy of research effort necessarily means “wasteful

duplication”: “One often hears, especially when large amounts of
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money are involved. that duplication of effort should be avoided.
that this is not an efficient way of doing things. | think that most of
the time. in respect to research, duplication of effort is a good thing.
I think that if there ate different groups in different Laboratories
working on the same thing, their approach is sufficiently different
(to increase the probability of a successful outcome). On the whole.
this is a good thing and not something that should be avoided for the

sake of efficiency”.

So far as | know. no investigation has yet been carried out on
precisely this question. At best suggestive is the peripheral evidence
that papers of Nobel laureates-to-be were cited 30 times more often
in the 5 years before their authors were awarded the prize than were
the papers of the average author appearing in the Citation index
during the same period. See 1. H. Sher and E. Garfield, “New tools
for improving the effectiveness of research.” paper presented at the
2nd Conference on Research Program Effectiveness. Washington.
D.C... July 1965: H. Zuckerman, Sci. Amer. 217. 25 (1967).

R. K. Merton, Proc. Amer. Phil. Soe. 105. 470 (1961).

Later In this discussion. | consider the dysfunctions associated with
these functions of great men of science. ldols of the cave often
continue to wield great influence even though the norms of science
call for the systematic questioning of mere authority. Here, as in
other institutional spheres. the problem is one of accounting for
patterns of coincidence and discrepancy between social norms and

actual behavior.

100



36

37

38

39

40

(Osime -2 .o gy) galadl JLai¥l plais 3lsall e slall § 9u3lll il

H. Zuckerman, Amer. Sociol. Rev. 32, 391 (1967).

Germane results in experimental psychology show that preferences
for riskier work but more significant outcomes are related both to
high motivation for achievement and to a capacity for accepting
delay in gratification. See. for example, W. Mischel, J. Abnormal
Sot. Psychol. 62, 543 (1961).

To this extent. they engage in the kind of behavior ascribed to
physicists of the “perfectionist “type. who have been statistically
identified by the Coles (8) as tho.sc who publish less than they might
but whose publications nevertheless have a considerable impact on
the field. as indicated by citations. It is significant that this type of
physicist was accorded more recognition in the form of awards for
scientific work than any other types (including the “prolific”” and the

“mass producer” types).

S. Benzer, in Phage and the Origins of Molecular Biology, J. Cairns.
G. S. Stent. J. D. Watson, Eds. (Cold Spring Harbor Laboratory of
Quantitative Biology, Cold Spring Harbor, N.Y., 1966). p. 165. This
Festschrift Clearly shows that Delbriick is one of those Scientists
who generally exercise this kind of demanding judgment on the

publication of their own work and that of their associates.

For some observations on the prophylaxis for this disease. see R. K.
Menon, On the Shoulders of Giants (Harcourt. Brace and World,
New York. 1967). pp. 83-85.

It has been noted (G. Williams, Virus Hunters (Knopf, NW York.

1959)J that the early confidence of scientists in the measles vaccine
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was a “paradoxical feedback of (Enders’s) own scientific insistence,
not on believing, but on doubting. His fellow scientiststrust John

Enders not to go overboard on anything”.

This remains a moot conclusion. Hovland’s experiments with
laymen have shown that the same communications are consider less
biased when attributed to sources of high rather than low credibility
[C. I. Hovland, Amer. Psychologist 14. 8 (1959)). In an earlier study.
Hovland and his associates found that. in the case of factual
communications, there is “equally good learning of what was said
regardless of the credibility of the communicator” [C. 1. Hovland. I.
L. Janis, H. H. Kelley, Communication and Persuasion (Yale Univ.

Press, New Haven. Conn... 1953). p. 271)).

For an analysis of the self-fulfilling prophecy. see R. K, Merton.
Antioch Rev. 1948. 596 (Summer 1948). reprinted in ----- . Social
Theory and social structure (Free Press, New York. 1957), pp. 421-
436.

See R. K. Merton (1 ), who cites the following: R. H. Murray.
Science and Scientists in the Nineteenth Century (Sheldon. London,
1925). pp..346-348: D. L. Watson. Scientists are Human ( Watts.
London. 1938), pp. 58. 80: R. J. Strutt (Boron Rayleigh). John
William struit. Third Baron Ravleigh (Arnold. London. 1924). pp.
169-171.

B. Barber. Science 134. 596 (1961). reprinted in --------------- and W.
Hirsch. Eds. The SociologyofScience (Free Press. New York. 1962).
pp. 539-556.
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Quoted by Barber (44) from R. J. Strutt. John William Struit. Third
Baron, Rayleigh (Arnold. London. 1924).

Derck Price perceived this implication of the Matthew principle
(Nature 206, 233 (1965)).

D. S. Greenberg. Saturday Rev. (4 November 1967), p. 62; R. B.
Barber. In the Politics of Research (Public Affairs Press.
Washington, D.C., 1966). p. 63. notes that “in 1962, 38 per cent of
all federal support went to just ten institutions and 59 per cent to just
25” See also H. Orlans, The Effects of Federal Programs on Higher
Education (Brookings Institution. Washington, D.C., 1962).

Thus. Allan M. Cartter reports that. in 1960---63 percent of (regular)
National Science Foundation Fellows and 82 percent of Woodrow
Wilson Fellows free to choose their place of study elected to study
in one or another of the 23 leading universities (as rated in terms of
the quality of their graduate faculties) (A. M. Cartter. An
Assessment of Quality in Graduate Education (American Council on
Education. Washington, D.C., 1966). p. 108).

For this and other detailed information on the career patterns of

Laureates, see H. Zuckerman (1,32).

Chancing to come upon the manuscript of this paper, Richard L.
Russell a molecular biologist of more than passing acquaintance, has
informed me that a well-known textbook in organic chemistry (L. F.
Fieser and M. Fieser. In Introduction to Organic Chemistry (Heath.
Boston. 1957)] refers to the “empirical rule due to Saytzeff (1875)

that in dehydration of alcohols. hydrogen is eliminated preferentially
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from the adjacent carbon atom that is poorer in hydrogen.” What
makes the rule germane to this discussion is the accompanying
footnote: “MATTHW, XXV, 29, . . . but from him that bath not
shall be taken away even that which he hath.””’Evidently the
Matthew effect transcends the world of human behavior and social

process.
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