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ABSTRACT

ECONOMISTS' INTERPRETATIONS AND APPLICATIONS OF THOMAS S.
KUHN'S THEORY OF SCIENTIFIC REVOLUTIONS

By

Thomas Walter Patchak-Schuster

This dissertation examines economists’ understandings as to what comprises a
Kuhnian paradigm and the functions paradigms play under Kuhn's conception of
science. It surveys paradigms economists have identified in economics' mainstream,
heterodoxy and subfields as well as their understandings of the functions of paradigms
in economics.

The work explores economists’ understandings of Kuhnian normal science,
determinations as to whether economics comprises a normal science, and depictions and
normative assessments of normal economic science.

The study examines economists’ understandings of what comprises a Kuhnian
scientific revolution and their applications of Kuhn's scientific revolution concept to
economics' history.

Given the heterogeneity of Kuhn's model of science, economists' selective and
multiple perceptions of Kuhn's work and economics, and the diverse, multifaceted
character of economics, economists have subjected Kuhn's notions, and the field of
economics to which they have applied them, to selective and multiple interpretations.
They have offered multiple definitions of a Kuhnian paradigm, disagreed whether
paradigms serve to hinder scientists (economists) in their work and as to the

applicability of the paradigm concept in economics and provided widely varying



specifications of economics' mainstream paradigm. Economists have also differed in
their determinations whether a given heterodox school possesses a paradigm, identified
different types of economics paradigms and located paradigms at different levels of the
discipline.

Economists differ as to the elements of Kuhnian normal science they highlight,
their determinations as to whether economics comprises a normal science, and their
depictions and normative assessments of normal economic science.

Economists differ as to the extent and nature of the change effected by Kuhnian
scientific revolutions, whether economics has ever undergone a scientific revolution,
the changes they see effected by the marginal (utility), Keynesian and other putative
revolutions in economics history, and in their determinations whether those changes
constitute a scientific revolution.

This dissertation therefore raises questions whether there exists an objective
Truth about either economics or Kuhn's work, toward which economists have or will
ever converge. Indeed, it provides strong indication that any given understanding of
economics or Kuhn's work is best understood as part of a larger matrix of

interpretations.
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CHAPTER ONE: INTRODUCTION

In 1962, Thomas S. Kuhn, a physicist turned philosopher and historian of
science, published a work entitled The Structure of Scientific Revolutions [Kuhn, 1962].
Although first appearing in The International Encyclopedia of Unified Science, a
publication associated with positivism, the work raised serious questions about the
descriptive accuracy of traditional models of science and proposed a radically different
understanding of science and scientific practice. Drawing from his own experiences as
a physical scientist, Kuhn found those models wanting. Contrary to positivists'
contentions, Kuhn argued that scientists do not assess the truth of their theories from an
objective viewpoint. Instead, scientists' assessments of the truth of a theory -- along
with the importance lent to the attainment of truth itself -- are relative to "paradigms”
within which they worked. Truth in science, Kuhn posited, is a relative, not an
absolute, concept. In contrast to the falsificationist conception of science, Kuhn
asserted that much of the time scientists engage themselves in the practice of "normal
science” in which they accept fundamental theories and conceptions of the world as
given. Only rarely, Kuhn argued, do scientists hold these notions up to question.
Finally, Kuhn took serious issue with the traditional portrayal of science as progressing
gradually via the accumulation of knowledge to truth. Given the relativity of truth in
science, science could not be said to "progress” in any meaningful sense. Further,
rather than change always being gradual and current science being the cumulation of
past science, Kuhn argued that on occasion, a science experienced scientific revolutions
which marked sharp breaks with the past. In sum, Kuhn painted a starkly different

picture of science and scientific practice from the traditional models of science.
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Although Kuhn's revolutionary work examined only the natural sciences, it
attracted more than the passing attention of natural scientists and historians and
philosophers of the natural sciences. Social scientists latched onto Kuhn's notions and
sought to apply them to their own disciplines. Among these social scientists were an
appreciable number of economists. To economists who had, for decades, drawn
parallels between the way in which natural scientists conducted themselves and they
way in which economists conduct (should conduct) themselves, Kuhn's model offered
an alternative way of looking at economics qua science to the ways suggested by the
traditional models of science. In applying the traditional models of science to
economics, economists were led to ask questions such as: Were economic theories
true? How did economists assess the truth of economic theories? Did economists
falsify economic theories? If so, how? How has economics progressed to its current
state? What is the state of economic progress? Kuhn's model, however, presented
economists with a host of vastly different questions to ask about their discipline, such
as: Were there paradigms in economics? If so, what were they? Did economists
practice normal science? If so, what characterized normal economic science? Had
economics undergone scientific revolutions? If so, what were they?

Over the last thirty years, numerous economists have asked these and other
related questions such that the economics literature applying and interpreting Kuhn has
grown to sizeable proportions. As we shall see in Chapter Two, Kuhn has been cited
in the economics journal literature alone over four hundred times -- a figure of which
almost any economist would be envious. Undoubtedly, Thomas Kuhn -- though not
himself an economist -- has secured himself a prominent position in the history of
economic thought. Given this, along with the revolutionary nature of Kuhn's theories
and concepts, his impact upon economists' understanding of their discipline warrants

examination.
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In undertaking this examination, we recognize the complexities involved.
Economists' applications of Kuhn and their interpretation of economics in the light of
his notions are the product of an intricate web of interpretations which consists, most
significantly, of economists’ interpretations of Kuhn's notions and economics itself.
Kuhn's text, however, does not possess an unequivocal meaning. As we shall see, a
single interpreter of Kuhn located twenty-one different ways in which Kuhn himself
employed the term "paradigm” in the first edition of The Structure of Scientific
Revolutions [Masterman, 1970]. Further, Kuhn compounded any complexities found in
the first edition by re-publishing that original text [Kuhn, 1970c] without any
substantive alterations, along with a "Postscript” in which he, in the eyes of many
philosophers, recants and/or revises many of his original positions regarding the nature
of science and scientific change [Lakatos and Musgrave, 1970]. Apart from any
confusion Kuhn himself may have introduced, we must recognize that the meaning of
any given text -- The Structure of Scientific Revolutions included -- depends upon not
only what an author writes in that text, but also what different readers read from it,
i.e., their interpretations of that text. Interpreters of a given work, however, do not
approach that work from the same vantage point. Each approaches it with his/her own
set of background knowledge, his/her own interests, his/her own preconceptions and
his/her own objectives for interpreting that work. Consequently, interpreters arrive at
varying understandings of a text's meaning and significance. Recognizing this, we set
out to examine economists' interpretations of three of Kuhn's major notions:
"paradigm,” "normal science,” and "scientific revolution" to determine whether these
notions have been subject to multiple interpretations, and if so, to identify significant
divergences in economists' understandings of them.

Not only does Kuhn's text possess no objectively given meaning and
significance; the field of economics to which economists have applied it does not.

Resembling a kaleidoscope, economics is multifaceted. Those who purport to practice



4

"economics” are engaged in a wide range of different projects. They adhere to vastly
different value systems. They study a wide range of different "economic” activity and
phenomena. They view "economic” activity and phenomena from markedly different
worldviews. They have vastly different conceptions of the scope and method of
economics. Given this heterogeneity, there is no simple, unequivocal answer to the
question, "What is economics?". Given this heterogeneity, one way to define
economics is as that which those who purport to be economists do. Many economists,
however, do not define economics in such broad and permissive terms. Instead, they
are selective in their identification of which projects are the proper concern of
economists (and which are not), which value systems are becoming to one labelling
himself/herself an economist (and which are not), what "economic” activity and
phenomena an investigator qua economist studies (and what activity and phenomena an
economist does not study), what vantage points are legitimate in economics (and which
are not), what is the scope of economics (and what lies outside of it) and what methods
are permissible in the practice of economics (and which are not). In sum, economists -
- even while often making these determinations only implicitly -- have selectively
interpreted what economics is (and what it is not).

Have economists' selective perceptions of economics translated into
disagreements regarding the relevance and importance of Kuhn's model of science to
the understanding of economics? Have economists' divergent conceptions as to what
comprises "economics” led to differences in economists' specifications of economics’
paradigms, normal economic science, or scientific revolutions in economics? If so,
what are those differences? Providing answers to these three interpretive questions,
and the related question, "Have economists subjected Kuhn's notions to multiple
interpretations, and if so, what have those diverse understandings been?" provides the
central focus for the present examination regarding economists' interpretations and

applications of Kuhn's concepts and theories to economics.
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The dissertation is divided into six chapters, including the present introductory
chapter. Chapter Two seeks to provide some rough indication as to Kuhn's prevalence
in economics via a quantitative analysis of economics journal articles citing Kuhn.
Chapter Three explores economists' interpretations and applications of Kuhn's
paradigm concept. Working with economists’' explicit remarks concerning the
paradigm concept, the chapter examines economists’ varying understandings of the
definition and function of paradigm, along with their assessments as to whether Kuhn
employed "paradigm” in an ambiguous manner. The chapter then turns to economists’
assessments of the applicability of the paradigm notion to economics, especially with
regard to the implications of Kuhn's ambiguous use of "paradigm” and of the
differences between the natural and social sciences for the application of Kuhn's
paradigm concept to economics. Following this is a lengthy discussion of economists’
applications of Kuhn's paradigm notion to economics. In particular, the chapter studies
a wide range of different paradigms which economists have located in economics'
mainstream, its heterodoxy and various economics subfields. Finally, the chapter looks
at economists' understandings of the functions which paradigms have played in
economics. In examining economists' treatment of Kuhn's paradigm concept, we find
striking evidence that economists have subjected both the paradigm notion in general,
as well as economics’ paradigms in particular, to multiple interpretations. Economists
offer a host of different definitions of "paradigm.” They disagree as to the applicability
of Kuhn's paradigm concept to economics. Further, they offer a multitude of different
specifications of economics' paradigms and even provide divergent characterizations of
nominally the same paradigm. They differ as to whether paradigms help or hinder
scientists in general or economists in particular in their work. In sum, while
economists employ the same terminology (e.g., "economics,” "paradigm”) and
reference the same philosopher (Kuhn) in doing so, we find striking evidence that they

are talking about vastly different things.
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Chapter Four examines economists’ interpretations and applications of Kuhn's
notion of normal science. Paralleling our discussion of the treatment of the paradigm
concept, the chapter first examines the characteristics which economists have attributed
to Kuhnian normal science. Discussion then turns to economists' applications of the
normal science concept in both economics’ past and present. Examination of
economists' applications of normal science identifies striking parallels between
economists' interpretation of normal science in general and their descriptions and
assessments of normal economic science in particular. However, as with their
application of the paradigm concept, we find that economists subject both the normal
science concept in general and normal economic science in particular to selective and
multiple interpretations. Economists highlight different aspects of a Kuhnian normal
science and normal economic science and differ in their descriptions of normal
economic science in terms of those characteristics.

Chapter Five focuses upon economists' interpretations and applications of
Kuhn's theory of scientific revolutions. It first lays out economists’ understandings as
to what constitutes scientific revolutions and what causes them under Kuhn's schema
and then turns to economists’ general objections to the applicability of Kuhn's theory of
scientific revolutions to economics. While finding agreements among economists as to
all three matters, examination also uncovers significant disagreements among
economists as to the definition and causes of a Kuhnian scientific revolution, as well as
their assessments of the applicability of Kuhn's theory of scientific revolutions to
economics.  Following this discussion, the chapter turns to consideration of
economists' application of Kuhn's theory of scientific revolutions to the two most often
cited revolutions in economics: the marginal (utility) and the Keynesian revolutions.
Here, we find that economists’ multiple interpretations of both Kuhn's theory of
scientific revolutions as well as of the definition of economics (i.e., economics'

paradigm) give rise to significant disagreements among economists as to the changes
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the marginal (utility) or Keynesian revolutions effected, as well as their determinations
as to whether those changes comprised a scientific revolution or not. An examination
of economists' interpretations of some lesser cited revolutions in the history of
economics, which concludes Chapter Five's discussion, uncovers similar disagreements
among economists as to the nature and extent of changes effected by those revolutions,
as well as their status as scientific revolutions. As with economists’' treatment of
"paradigm” and "normal science,” we find that economists have subjected both
"scientific revolution” as well as the history of economics to which they have applied
that concept to selective and multiple interpretations.

Chapter Six reviews the dissertation's major findings and explores the

implications of those findings for the application of Kuhn to economics.



CHAPTER TWO: QUANTITATIVE ANALYSIS OF KUHN CITATIONS
IN ECONOMICS JOURNALS

Before entering into an analysis of economists' interpretations and applications
of Thomas Kuhn's major notions, we first provide some quantitative measures of the
philosopher's prominence in the discipline. In particular, we seek to provide some
rough indications as to where in economics Kuhn's prominence has been the greatest
and how his prominence in economics has changed over the last twenty to twenty-five
years. An ideal exploration into these areas would encompass the examination of the
philosopher's prominence in all economics' forums (journal articles, books,
conferences, conversations, classroom instruction, etc.). However, such an expansive
undertaking is impracticable.

As a practicable (though certainly more limited) alternative, we restricted our
attention to the economics journal literature, and still further, to aggregate data on the
number of economics articles in which Kuhn has been cited. Utilizing the Social
Sciences Citation Index, we compiled a list of all economics articles! which cited
Thomas Kuhn? between 1966 and 1992.3 We then grouped the articles by year to
produce aggregate annual citation data, and also made counts of the number of times
Kuhn was cited in a particular journal. Finally, we gathered together a subset of the
articles citing Kuhn by Journal of Economic Literature (JEL) classification category

and aggregated the data by subfield.4

A. CoMPOSITION OF ARTICLES CITING KUHN
The data indicate that Kuhn's presence in economics has been palpable and that

his work has enjoyed significant notoriety in the discipline. Overall, we located 437
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different economics articles which cited Kuhn over the twenty-seven year period (an
average of 16.2 citations per year). Further, we found Kuhn cited by 351 different
economists, and cited in ninety-one different economics journals.>

However, aggregate data grouped by journal and a subset of articles, grouped
by JEL classification codes, suggest that Kuhn's greatest prominence in economics lies
at the periphery of mainstream economic practice. Of the eleven journals which cite
Kuhn ten or more times, seven subscribe to a heterodox economic position’ and/or
concern themselves with fields holding marginal importance for most academic
economists.® Articles published in these seven journals account for almost two-fifths of
all Kuhn economics journal citations. Two of these journals alone (the institutionalist
Journal of Economic Issues and the history of economic thought journal History of
Political Economy) account for over one-fifth of all articles citing Kuhn. Table 1
provides a listing of the eleven journals citing Kuhn ten or more times.

Results from the examination of the subset of articles citing Kuhn, grouped by
JEL classification codes, are even more striking. Almost two-thirds (64 %) of the
articles in this subset are classified under the headings "History of Economic Thought,"
and/or "Economic Methodology."9 Table 2 provides a breakdown of the articles by

JEL classification category.

B. TRENDS IN CITATIONS OF KUHN
Finally, we turn our attention to trends in economists' citations of Kuhn.
Looking only at five-year moving averages of the absolute number of times Kuhn was
cited, we find that citations rose steadily from the late 1960s to the late 1970s (See
Figure 1). After that point, they levelled off for about ten years, and in recent years,
the absolute number of Kuhn citations have begun to decline. This pattern holds both if
we look at all citations found in the SSCI, or only those citations from journals, listed

as fully indexed economics journals in the SSCI over their entire lifetime. 10
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However, changes in the absolute number of Kuhn citations are the result of
more than simply changes in Kuhn's relative standing in economics. They are also the
product of changes in the number of opportunities for citation (i.e., articles). Even if
Kuhn's relative standing remained unchanged over time, an increase in the number of
economics articles published would increase the number of Kuhn citations. It is thus
important to control for changes in the number of articles published each year in order
to gain a clearer sense of Kuhn's prevalence in the economics literature.

Here, we focused our attention upon the two economics journals citing Kuhn
most frequently (Journal of Economic Issues and History of Political Economy)!! and
examined the ratio of Kuhn citations in these two journals to the number of articles
annually published in them (See Figure 2). Inspecting changes in this ratio over time,
we see that it reaches a peak about five years earlier than did our data on the absolute
number of Kuhn economics journal citations. Further, we find that the ratio begins
declining about the same time as the absolute number of all economics journal citations
of Kuhn levels off (around 1978). All this suggests that Kuhn's relative prominence in
economics may have peaked and begun declining earlier than the data on absolute
citations indicates. The data also imply that Kuhn's relative prominence, as measured
by citations, may have rebounded in the 1980s and continued to rise ever since.

Another means by which to assess Kuhn's relative prominence is to compare
trends in economists' citations of Kuhn with their citations to other notable
philosophers of science. In this respect, we examined the relationship between
economists' citations of Kuhn and their citations to a philosopher of science advancing
a competing notion of science and scientific change, Imre Lakatos (See Figure 3).12
We find that, throughout the entire time period 1968 to 1990, economists consistently
cited Kuhn more often than Lakatos. We do, however, see that economists' citations to
Lakatos rose throughout the mid 1970s and early 1980s, while their references to Kuhn

held steady. Thus, over this decade -- even as the absolute number of Kuhn citations
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remained above those of Lakatos -- the number of Kuhn citations relative to Lakatos
citations fell off. Further, we find that beginning in the mid 1980s Lakatos citations
began to decline as Kuhn citations continued to remain relatively steady. Conse-
quently, since the mid 1980s, the number of economists' citations to Kuhn relative to
Lakatos citations has risen.

These patterns are consistent with our findings from our examination of the ratio
of Kuhn citations to articles in JEI and HOPE. As with that examination, again we
find evidence that in relative terms, economists' citations to Kuhn declined between the
mid 1970s and early 1980s, but have increased for the most part since the mid 1980s.
What all this suggests about trends in Kuhn's prominence in economics is somewhat
unclear. One interpretation is that Kuhn's prominence peaked in the mid 1970s,
declined for about a decade, but, since the mid-1980s has enjoyed a resurgence. It
may, however, have been the case that the decline in Kuhn citations after the mid
1970s was indication that Kuhn's notions had become so well established and familiar
in the economics literature that economists began using his concepts without citing
Kuhn (formally or informally).13 Which of these interpretations -- or whether another
interpretation -- provides a better understanding of the movements in the number of
Kuhn citations in the economics literature would require further study. !4

We also sought to gain some insights into how Kuhn's prominence in
economics, measured in terms of citations, compared with his overall prominence in
the social sciences. Here, we calculated the ratio of the absolute number of
economists' citations to Kuhn for five five-year periods: 1966-70, 1971-75, 1976-80,
1981-85 and 1986-90.1° Graphing the ratios, we find that economists’ citations to
Kuhn, relative to all social scientists', peaked in the mid 1970s, then fell off
considerably, and have remained relatively steady since the mid 1980s (See Figure 4).
The data suggest that, since the mid 1970s, Kuhn's notions have become relatively less

important to economists than to other social scientists. 16
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Table 1

Economics Journals Citing Kuhn Ten or More Times
Between 1966 and 1992

Journal Kuhn

Journal of Economic Issues

History of Political Economy

International Journal of Social Economy
Review of Social Economics

American Economic Review

American Journal of Economics and Sociology
Journal of Post Keynesian Economics

World Development

Journal of Economic Literature .
Rivista Internazionale di Scienze Economiche
Southern Economic Journal

Source:
Social Sciences Citation Index (1966-1992)

*Rivista Internazionale di Scienze Economiche E Commerciali.

ti
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Table 2

Subset of Economics Journal Articles Citing Kuhn
During the Years 1970-78 and 1985-92
Listed by Journal of Economic Literature

Classification
JEL Category Kuhn Citations
000 General Economics; Theory; History; Systems 180
General Economics 36
General Economic Theory 33
History of Economic Thought 74
Methodology 78
History and Systems 9
100  Economic Growth; Development 23
200 Quantitative Economics Methods & Data 4
300 Monetary & Fiscal Theory and Institutions 5
400 International Economics --
500 Business Finance; Marketing; Accounting 2
600 Industrial Organization 10
700 Agriculture and Natural Resources 7
800 Manpower; Labor and Population 6
900 Welfare Programs; Consumer and Urban 11
Sources:

Social Sciences Citation Index (1970-80; 1985-92)
Journal of Economic Literature (1970-80; 1985-93)

*The table employs the pre-1990 JEL numerical classification system.
Any articles classified under the present alphanumeric system were re-
classified as necessary under the old categories. Figures on the number
of articles listed under the ten major sub-headings add up to more than
211 because some articles were categorized under more than one major
sub-heading. Similarly, figures on the number of articles in the five
divisions of General Economics add up to more than 180 because some
articles were classified under more than one of these divisions.
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Figure 1

Kuhn Citations in Economics Journals over Time
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Figure 2
Percentage of History of Political Economy and Journal of Economic Issues Articles
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Figure 4

Percentage of Social Science Journal Kuhn Citations from Economics
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NOTES

The journals which the SSCI listed under the subject heading "Economics”
changed over time from 1966 to 1992. For our present purposes, we define an
"economics journal" as one which, at any time in the SSCI's history, was listed
under the heading "Economics,” and include all articles published by that
journal in our sample -- even articles published in years when the journal was
not listed under the "Economics” heading. While the SSCI does not categorize
certain journals commonly recognized as economics journals (e.g., Journal of
Industrial and Labor Relations) as economics journals, its classification system
provides a consistent and well-recognized means by which to categorize
journals.

In gathering our list of articles citing Kuhn, we looked under the names,
"Kuhn," with no first name initial, and all names "Kuhn" with first initial T,
with or without a second initial (including those listing a second initial different
from S). Only articles which cited an article or book known to have been
published by the philosopher of science Thomas S. Kuhn (author of The
Structure of Scientific Revolutions) were included in the sample.

We thus exclude consideration of the book literature -- largely on grounds of
practicality. To our knowledge, there exists no SSCI analog for the book
literature. Given that -- as we will see -- many of the articles citing Kuhn
concern themselves with the history of economic thought and methodology (sub
fields possessing a significant book literature), the exclusion imposes serious
limitations on the informativeness of the present statistical examination. But, if
the journal literature provides a fairly accurate reflection of the book literature,
this exclusion may not pose a serious problem.

In addition, we must concede that, even for the journal literature itself,
reliance upon aggregate citation data has significant limitations. If an article
employs Kuhn's concepts or notions, but does not formally cite him, the article
is not counted. This problem may, however, pose only a minor problem in that
articles which extensively employ Kuhn's notions would, in all likelihood, list
him in their references and footnotes. However, employing the SSCI presents
another related problem. Each citation (whether from only a passing mention
or an extensive critique or application) is weighted equally.

The subset included all articles for which classification codes could be found in
the Journal of Economic Literature for the years 1970-78 and 1985-92. The
JEL does not classify foreign language articles unless they are accompanied by
an English language summary. In addition, the Journal does not index (let
alone classify) all journals indexed by the SSCI. Thus, these articles were
excluded from the analysis.

While impressive numbers, care should be taken not to read too much into these
data. As noted above, an article's citing Kuhn provides no indication of the
importance which the philosopher's work plays in the article.

The subset includes roughly half (211) of the articles citing Kuhn in economics.
Of the 211, 112 were from articles published between 1970-78, and ninety-nine
published after 1985.
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Journal of Economics Issues (institutionalism); International Journal of Social
Economics and Review of Social Economy (social economics); Journal of Post-
Keynesian Economics (post-Keynesian economics).

History of Political Economy (history of economic thought), American Journal
of Economics and Sociology (sociology), World Development (development). In
addition, many of the heterodox journals listed above often concern themselves
with methodology and the philosophy of science, another field of study lying at
the edge of mainstream economic practice.

One hundred thirty-five of the 211 articles were classified under either "History
of Economic Thought” or "Methodology.” Of these, seventeen were listed
under both headings.

By looking only at journals indexed over their entire lifetimes by the SSCI (i.e.,
"fully covered”), we sought to eliminate any distortions which might have
resulted from the Index's adding a journal, previously in existence, to its
listings. An example illustrates the problem. If several journals, since their
existence in 1970 had cited Kuhn ten times a year, but were not indexed in the
SSCI until 1975, then the data would suggest a substantial increase in Kuhn
citations in 1975, when in fact the jump was an artifact of adding previously
unindexed journals to the Index. We found no evidence of any such distortion.

As we noted above, these two journals alone account for one-fifth of all
economics journal articles citing Kuhn. We arrived at the total number of
articles published by each journal for each year by counting the number of
articles listed in the table of contents for all issues published by that journal in a
given year.

Here, we limited our analysis to articles published in journals fully indexed by
SSCI over their entire lifetime.

Given this interpretation, however, it is unclear how to read the increase in the
relative number of Kuhn citations in economics journals since the mid-1980s.

The study would require direct (and extensive) examination of the economics
literature in order to determine how the role which Kuhn's notions have played
have changed over time. Such an undertaking (even limited to the methodology
and history of thought literature, which comprises the bulk of Kuhn citations in
the journal literature) would be sizeable.

The numerator of this ratio was total number of different economics articles
citing Kuhn over a given five-year period. The denominator was the total
number of citations listed in the SSCI under the headings, "Kuhn, T" and "Kuhn
TS" for the same five year period. Given that an article may be listed more
than once under the headings, the denominator overstates the total number of
articles citing Kuhn. However, it is likely that the proportion of duplicates
remained fairly stable between 1966-90. Thus, duplications should not have
had an appreciable impact upon the observed trend.

Assuming, among other things, the proportion of SSCI citations accounted for
by economics journals remained relatively constant from 1966 to 1990.



CHAPTER THREE: PARADIGMS

We begin our exploration of economists' interpretations and applications of
Kuhn's theories and concepts by looking at his notion of a scientific "paradigm.” We
first examine interpretations of Kuhn's concept by probing economists’ explicit remarks
concerning Kuhn's understanding of the definition and function of paradigm. We then
turn to consideration of economists' appraisals as to whether Kuhn employed/defined
"paradigm” ambiguously.  Following this, we look at economists' statements
concerning the applicability of Kuhn's paradigm concept to economics. In particular,
we focus upon applicability implications stemming from the ambiguity of Kuhn's
paradigm notion, and the differences between the natural sciences, on the one hand,
and the social sciences and economics on the other. We also examine assessments of
the concept's rhetorical worth in economics debates. With respect to each of these
issues, we find considerable diversity. Economists differ as to what constitutes a
paradigm, what it does, the implications of Kuhn's broad use of the concept/term
paradigm, the applicability of the notion to economics and its usefulness for those
seeking to advocate for their own position or against another's.

We then turn to paradigms which economists identify in their own discipline.
Here, we review both economists' descriptions of the paradigms they locate, as well as
justifications -- if any -- they offer as to why the paradigms they identify are
paradigms. In our review, we find that economists identify a wide variety of different
paradigms in the history of economic thought, as well as in the present day, within the
mainstream as well as heterodoxy, and at both the discipline and the sub-discipline

levels. In many instances, among economists locating nominally the same paradigm,

20
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we find a diversity of specifications of that paradigm. Finally, we find very few
explicit justifications offered by economists as to why the paradigms they identify are
paradigms, though we do find several explanations as to why various purported
paradigms are not paradigms. We conclude the chapter by laying out the different

functions economists find paradigms playing within the province of economics.

A. THE DEFINITION OF PARADIGM
Economists have described Kuhn's notion of a paradigm in a wide variety of
ways. Here, we identify over ten different interpretations. Overlap certainly exists
among them and we are able to detect some common strands running through many of
the characterizations. In particular, we find that numerous economists stress the
importance of the relationship between paradigms and the scientific community.
However, the interpretations located here still indicate a significant lack of consensus

among economists as to what constitutes a Kuhnian paradigm.!

1. "Universally Recognized Scientific Achievements”

Many economists define Kuhn's paradigm concept by quoting the philosopher's
first remarks concerning paradigms in the Preface to The Structure of Scientific
Revolutions: "universally recognized scientific achievements that for a time provide
model problems and solutions to a community of practitioners” [Kuhn, 1970c, page
viii]. However, while many economists quote Kuhn's introductory remarks in their
description of the concept, they differ in both their treatment and interpretation of those
remarks. Donald Gordon2 simply quotes Kuhn's description without any further
comment [Gordon, 1965, page 122]. Likewise A.W. Coats quotes Kuhn's remark,
without explicitly drawing out its implications. Coats, however, cites later remarks by
Kuhn, seeking to fill out the definition of paradigm in order to clarify what a paradigm
is and is not? [Coats, 1969, page 290].
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Others like George Argyrous and Keith Tribe employ the remark in order to call
attention to what each sees as the central attribute of Kuhn's paradigm. Argyrous
italicizes the phrase, "model problems and solutions" in order to stress that a paradigm
constitutes an exemplar for scientists to follow? [Argyrous, 1992, page 233]. Keith
Tribe, on the other hand, concludes from Kuhn's quote that "the major point is that it
[paradigm] is something that the community shares, it is this that makes them a
community"> [Tribe, 1973, page 469].

Oleg Zinam asserts that he provides an "elaboration” of Kuhn's often quoted
definition of paradigm by defining a paradigm as

a mutually consistent system of basic assumptions about the nature,

purpose, method, scope and significance of a given science and about the

basic components and characteristics of the universe under investigation

shared ba' the inter-subjective consensus of a given scientific school of

thought.® [Zinam, 1975, page 470]

Another, Henry Spiegel, regards Kuhn's opening remarks as clear and self-
explanatory. Spiegel, however, points out that despite the remark's clarity, great
ambiguity surrounds Kuhn's definition and use of "paradigm"’:

What is a paradigm? Kuhn defines it, apparently unambiguously and in

a straightforward fashion, as "universally recognized scientific

achievements that for a time provide model problems and solutions to a

community of practitioners.” In spite of the apparent precision of this

definition, interpreters of Kuhn have found a large variety of different
shades of meaning of the term, twenty-one or even more, that have been

located in Kuhn's work itself. [Spiegel, 1983, page 664]

Quoting Kuhn's opening remarks represents only one of many ways in which
economists have sought to define Kuhn's paradigm concept.8 However, economists

have treated and interpreted even this single quote in Kuhn in a variety of ways.

2. "Paradigm” as a Worldview
Many economists see Kuhn's "paradigm” connoting a worldview. Mark Blaug
acknowledges that one of the ways in which Kuhn defines and uses "paradigm” is as a

worldview? [Blaug, 1976, page 152]. Lawrence Boland uses the term "paradigm”
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interchangeably with "worldview" [Boland, 1977, pages 97-99] and Benjamin Ward
employs "worldview" as one substitute for the term paradigm!® [Ward, 1972, page
248, note 1]. Guy Routh, similarly, understands a paradigm as worldview: "a
paradigm: the world-view whose acceptance is essential for those who wish to be
accepted into the fraternity or 'invisible college'"1!1 [Routh, 1989, page 26], and
Edythe Miller maintains that "a Kuhnian paradigm consists of a general world view that
shapes perception . . ." [Miller, 1991, page 994]. Similarly, William Breit remarks,
"The answer is to be found in Kuhn's term, 'world-view.' This term was used by him
to characterize a paradigm” [Breit, 1987, page 827].

In addition to those explicitly allying the term worldview with Kuhn's
"paradigm,” a number of economists relate "paradigm" to the concept of a
worldview. 12

a. Conception of and Beliefs about "Reality"13

Radical economists Paul Sweezy and Michael Zweig describe Kuhn's paradigm
as a conception of reality:

Kuhn argues that every scientific theory rests on what he calls a

paradigm, which I think is very close to what I have been referring to as
20 c%ception of reality (or some aspect of reality). [Sweezy, 1971, page
]

Kuhn proposes that the development of science is characterized by
succeeding "paradigms,” basic conceptions of matter, the universe, light,
or whatever general object of study. [Zweig, 1971, page 43]

Still again, Oyvind Bohren remarks:

Finally, the paradigm includes implicit assumptions which may be
difficult to deduce from the specific theories generated within the
paradigm (for instance, a belief that human behavior is maximizing in an
economic welfare sense, that most observable market prices approach or

stay close to those of a competitive equilibrium, or that investors
normally prefer more information to less). [Béhren, 1990, pages 10-11]
Likewise, William Breit describes Kuhn's understanding of a paradigm: "To

Kuhn a paradigm is a shared set of beliefs about the nature of reality” [Breit, 1987,
page 827].
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b. Outlook, Perspective and/or Framework from which To View the
"World"

Others describe Kuhn's paradigm as a means by which to view the "world" -- or
some "relevant” portion of it. L.E. Johnson defines a paradigm as "the 'analytical box'
through which the profession views reality" [Johnson, 1983, page 1098]). Maurice
Dobb remarks that Kuhn "has used the term 'paradigm' for such a group or cluster of
general notions, or 'ways of seeing the world' . . ." [Dobb, 1973, page 18, footnote
*,

J. Ron Stanfield uses "paradigm” interchangeably with the terms "gestalt,”
"vision," and "perspective” [Stanfield, 1983]. Similarly, Allan Gruchy interchanges
"paradigm” with "framework of interpretation” [Gruchy, 1986, pages 806-807] and
Anghel Rugina equates Kuhn's conception of a paradigm with a "system of reference”
[Rugina, 1986, page 41]. All of these uses connote a paradigm as a vantage point from
which to perceive and/or interpret "reality,” i.e., a worldview.

Robert Solo refers to a Kuhnian paradigm as a "system of perception” [Solo,
1991, pages 32-33].15 Finally, D.P. O'Brien provides one of the best descriptions of a
paradigm as vantage point from which to view the world: "a pair of spectacles through
which we see the world" [O'Brien, 1976, page 142].

Peter Wiles describes Kuhnian paradigms as "the basic models whereby
scientists try to understand their subjects at any given time" [Wiles, 1979, page 171].16
He, however, seeks to distance the notion from the ideological or metaphysical. Kuhn,
Wiles notes,

certainly does not state anywhere that paradigms are partly

Weltanschauungen. The nearest he gets is in the phrase "global,

embracing all the shared commitments of a scientific group” -- but these

commitments are clearly only analyiifal or factual. [Wiles, 1981, page

355, quoting Kuhn, 1974, page 460]

Argyrous goes even further, however, and distances Kuhn's intended understanding

from any notion of a worldview. According to Argyrous, while Kuhn did use the term

"paradigm” qua worldview, in his first edition of The Structure of Scientific
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Revolutions, the philosopher sought to move away from the understanding of a
paradigm as an overarching worldview toward one seeing a paradigm as an example of

"'good’ science” [Argyrous, 1992, page 232].18

3. "Paradigm” as Eclectic Collection of Worldview, Method, Values,
Theory . . .

A number of economists understand Kuhn's paradigm concept to connote a
collection of disparate elements including perceptual, methodological, metaphysical,
theoretical, and valuational elements and actual scientific practice.19 According to
Sheila Dow, Kuhn saw paradigms as having a "dual identity," as a
Weltanschauung/ideology on the one hand and methodology on the other [Dow, 1981,
pages 327-328]. Carol Anderson's description of a paradigm encompasses all of the
elements listed above in her own description of a Kuhnian paradigm: "a basic way of
perceiving, thinking, valuing and doing associated with a particular view of reality” [C.
Anderson, 1982, page 200].20

Stephen Worland, defines a paradigm as, "an admixture of basic generalization,
law and concept, illustrated with standard models which exemplify the laws and give
them empirical content” [Worland, 1972, page 275]. Similarly, Michel DeVroey
describes a paradigm as a "system of ideas” and J.C. Glass and W. Johnson describe it
as a "conceptual framework":

The notion of paradigm expresses the unity and the coherence of a

system of ideas. It encompasses the social vision, methodological

principles and categories, theories, techniques and stereotyped examples,

all of which together make up a particular system of ideas, the content of

which is reflected in textbooks. [DeVroey, 1975, page 419]

a Kuhnian paradigm can be regarded as a conceptual framework which

supplies researchers with (a) a perspective for viewing the world, (b) a

common view of those features (such as logical consistency, predictive

accuracy, broadness of scope, simplicity and fertility) that should
characterize a good theory . . . (c) a theoretical framework for analysing
problems, and (d) a set of techniques for empirically testing theoretical

predictions. [Glass and Johnson, 1989, pages 154-155]

L.E. Johnson identifies four major attributes of a Kuhnian?! paradigm:
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To understand the specific paradigm, one must analyze it in terms of its
basic characteristics. Kuhn presents four, though he does so more
implicitly than explicitly and does not employ the following
terminology. They are: (1) fundamental theoretical assumptions; (2)
focal variables and methods of analysis; (3) basic issues or problsms; 4)
professional relations and interactions. [Johnson, 1980, page 56] 2

4. "Paradigm” as Eclectic Collection of Worldview, Method, Values, and
Theory that Holds Central Importance to the Community to which the
"Paradigm” Belongs
The fourth characteristic of a Kuhnian paradigm which L.E. Johnson cites

("professional relations and interactions”) hints at an understanding of paradigm which
many economists who regard a paradigm as a constellation of elements share: A
paradigm is inextricably linked with a given scientific community for which the
paradigm holds a place of central importance. While a paradigm is a complex
framework of theory, method, belief, perception, practice and application, not every
such framework constitutes a paradigm -- only those allied with a community of
practitioners/scientists/professionals.

Solo, for instance, describes a paradigm as "a particular system of perception
embodied in a set of theories, hypotheses, techniques of inquiry and analysis, model
experiments, overt and covert assumptions, all deeply inculcated in the discipline and
perpetuated through its successive generations” [Solo, 1991, pages 32-33].

John Cornwall, Gerald Peabody and Oleg Zinam all regard a Kuhnian®3
paradigm as a set of various inter-related theoretical, methodological, valuational and
application elements which a given group of practitioners share:

Following Kuhn, the term paradigm will be used to denote a set of

metaphysical beliefs, assumptions (often, it would seem, irrefutable),

and values accepted by a group of economists, together with the choice

of problems they consider important and the group of techniques deemed

worthy for analyzing these problems. [Cornwall, 1979, page 70,

emphasis added]

a paradigm . . . contains the collection of theories, techniques, beliefs,

values, and so on to which the group is committed. [Peabody, 1971,
page 1, emphasis added]
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paradigm is defined in the spirit of Thomas S. Kuhn as a mutually
consistent conceptual system of basic assumptions about the universe
studied and about the nature, purpose, scope, methods, and significance
of a science shared by the members of a scientific community . . .
[Zinam, 1981, pages 70-71, emphasis added]

In summary, (1) Many economists regard a paradigm as a grouping of elements

("admixture,” "system of ideas," "system of perception,” "set," "collection,”
"conceptual system").

(2) The major elements of a paradigm which economists identify are: (a)
Worldview ("social vision," "metaphysical beliefs,” "basic assumptions about the
universe studied,” "fundamental theoretical assumptions”); (b) Theory ("basic
generalization, law and concept,” “"assumptions,” "theories”); (c) Values and
prescriptions, both methodological and philosophical ("choice of problems they
consider important,” "methodological principles," "values"); (d) Techniques
("techniques,” "techniques of inquiry and analysis,” "focal variables and methods of
analysis"); (e¢) Examples of Scientific Practice ("standard models which exemplify the
laws," "stereotyped examples,” "model experiments”).

(3) While most descriptions of a paradigm as a collection of inter-related
elements includes worldview, theory, values and prescriptions, and very often
techniques, many notably do not include examples of scientific practice. Many
economists exclude actual scientific practice from their definition of "paradigm.”
Indeed, characterizations of a paradigm such as a "system of ideas” and "conceptual
system” portray a paradigm as an ideational system. Actual practice enters into most
definitions -- if at all -- only indirectly in reference to methodological elements and
accepted techniques to be used in practice. Few of the economists in this group list
actual examples of scientific practice as a paradigm element.2#

(4) Most economists in the present discussion define a paradigm with respect to

its connection and central importance to the community which possesses the paradigm.

In particular, many describe a paradigm as some collection of elements which a given
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(scientific) community shares®> ("accepted by a group of economists,” "to which the

group is committed,” "shared by the members of a scientific community").

5. "Paradigm” as Disciplinary Matrix

Closely tied with those defining a paradigm as a framework of elements which
members of a community share are those who ally Kuhn's "paradigm” with an
expression the philosopher introduced in the Postscript to the second edition of The
Structure of Scientific Revolutions: a "disciplinary matrix."26 Many who ally Kuhn's
notion of paradigm with a disciplinary matrix enumerate the four elements of a
disciplinary matrix which Kuhn lists in his Postscript. Daniel Hausman's list is typical:
"(1) 'symbolic generalizations,' (2) metaphysical and heuristic commitments, (3)
values, and (4) 'exemplars"'27 [Hausman, 1992, page 83]. Larry Reynolds describes a
disciplinary matrix as "consisting of symbolic generalizations deployed without
question, shared commitments to a set of beliefs, a set of values and 'exemplars'”
[Reynolds, 1976, pages 25-26].

Others provide more detailed definitions of a disciplinary matrix by describing
each of the matrix elements. Peabody, for example, describes Kuhn's understanding of
a paradigm as follows:

In the Postscript Kuhn expands upon this notion [paradigm] by

examining four important aspects of the paradigm (or disciplinary

matrix). The first are symbolic generalizations that allow the use of
logical and mathematical manipulations and function as laws or
definitions of symbols. Next are beliefs in particular models which
supply the permissible metaphors and analogies and help determine what
will be acceptable as a problem solution and what puzzles remain to be
solved. Values shared by the community are another important aspect of
the paradigm. The most deeply held values in the natural sciences
concern the nature of predictions -- they should be accurate, preferably
quantitative, and have well-defined error limits. The fourth item he
isolates are exemplars. These are the set of problem solutions that
demonstrate the empirical content of the theories and provide examples
for training students to see puzzles as like problems they have already
learned to solve. [Peabody, 1971, pages 1-2]

Deborah Redman defines each term by quoting Kuhn directly:
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Three constituents of a disciplinary matrix are symbolic generalizations,

models, and exemplars. Symbolic generalizations are "expressions . . .

which can readily be cast in some logical form like (x)(y)(z)¢(x,y,z).

They are the formal, or the readily formalizable, components of the

disciplinary matrix." Models are "analogies,” which Kuhn discusses

only in passing. Exemplars are "concrete problem solutions, accepted

by the group, as, in a quite usual sense, paradigmatic.” [Re%‘nan, 1991,

page 17, quoting Kuhn, 1974, page 463, ellipses in Redman]

Further, she characterizes Kuhn's disciplinary matrix as "composed of general
theoretical assumptions, laws, techniques, and metaphysical principles that guide
scientists in their work and members of a particular scientific community” [Redman,
1991, page 16].

The reader will note the strong similarity between the four elements identified in
Kuhn's disciplinary matrix and the paradigm elements identified by economists
characterizing Kuhn's paradigm as an eclectic collection. The expressions, "'beliefs in
particular models,'” "metaphysical principles” “metaphysical and heuristic
commitments,” and "models" correspond to the notion of a worldview. Similarly, we
may ally "'symbolic generalizations'"” and "general theoretical assumptions, laws" with
theory. Finally, Hausman and Peabody both list "values” as a disciplinary matrix
element.

The parallels between these two definitions of paradigm are, perhaps, not so
surprising. Many, even those not employing the term "disciplinary matrix,"” may have
incorporated it implicitly into their definition. However, given this, it is remarkable
that many economists who defined a paradigm as an eclectic collection did not include
exemplars (or some similar notion) in their definition, while each economist who
specified the elements of a paradigm as disciplinary matrix included exemplars as one
component.

Still again, we find another similarity: the sociological characterization of a
paradigm. Many allying "paradigm” with "disciplinary matrix" underline not only its

multidimensional, but its communal nature as well: a disciplinary matrix is "the
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common possession” of members of a profession. Redman quotes Kuhn directly on
this point:

"'Disciplinary’ because it is the common possession of the practitioners
of a professional discipline; 'matrix' because it is composed of ordered
elements of various sorts, each requiring further specification.”
[Redman, 1991, page 16, quoting Kuhn, 1974, page 463]

Joel Jalladeau and Richard Chase similarly remark:
In a revised statement he [Kuhn] therefore proposed the expression

‘disciplinary matrix.' Disciplinary implies something in common among
the specialists of a specified discipline; a matrix regroups very diverse

elements : shared symbolic generalizations, beliefs, values, and
examples of solved problems within a scientific circle. [Jalladeau, 1978,
page 588]

Kuhn feels that the idea of a structured scientific community is of great

importance. And so to more clearly distinguish the use of the paradigm

concept at this level of abstraction he suggests the term "disciplinary

matrix” -- a term in which the word "disciplinary” suggests the common

possession, by a group of practitioners, of a particular set of rules,

methods, and the like; and the word "matrix" indicates the idea that

such a disciplined way is composed of ordered elements of various sorts,

each requiring further specification and or systematization. [Chase,

1983b, page 814]

a. Worldviews, Eclectic Collections and Disciplinary Matrices

It would, of course, be incorrect to sharply divide those characterizing a
paradigm either as an eclectic collection or disciplinary matrix on the one hand and
those describing it as a worldview on the other. Argyrous, for instance, allies the
understanding of "paradigm” as disciplinary matrix with a worldview interpretation
[Argyrous, 1992, page 232], and the "system of perception" with which Robert Solo

describes a paradigm, certainly constitutes an eclectic collection.

6. A Paradigm is Not (Strictly) a Collection of Worldview, Theory
Methodology and/or Values or Disciplinary Matrix

As the foregoing indicates, a considerable number of economists describe
Kuhn's paradigm as some sort of grouping of varied worldview, theory,
methodological and/or valuational elements -- whether that be by defining their own

collection of elements or by equating Kuhn's paradigm concept with his notion of a
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disciplinary matrix. However, a few economists’ characterizations of a Kuhnian
paradigm challenge the definition of a paradigm as such a collection. Karel Williams,
while regarding a paradigm as a "network" emphasizes that this network constitutes a
whole greater than the sum of its parts: "A paradigm is a unity that cannot be fully
reduced to atomic components; the identity of components, like terms and concepts,
depends on the whole" [Williams, 1975, page 326].

George Argyrous goes further. While acknowledging that worldview, theory,
methodology and values may be implicit in a Kuhnian paradigm, they do not -- even in
part -- constitute the paradigm.29

The type of behavior that constitutes a paradigm may take many forms .

. . Implicit in this behavior will generally be a particular methodological

approach to a given subject, and, on a higher level, will even reflect an

underlying world view. . . . But, . . . It is not simply a set of axioms

(consumers seek to maximize utility subject to an income constraint) or a

basic principle (economics analyzes the allocation of scarce resources

among alternative uses), all of which can be Bvritten down in fairly
explicit terms. [Argyrous, 1992, pages 233-234]3

7. "Paradigm” as Exemplar

As previously remarked, many economists allying Kuhn's paradigm concept
with a disciplinary matrix include exemplars as one element of a paradigm. However,
many economists understand Kuhn as defining exemplars not simply as a part of a
paradigm, but as paradigms in their own right. Aidan Foster-Carter for example, in
outlining Kuhn's paradigm concept, notes that:

At least in the natural sciences, it [a paradigm] is often constituted by an

"exemplar”: a key piece of research and/or discovery, which on the one

hand explains or solves an important problem more satisfactorily than

any previous attempt, and which on the other hand can never be so cut-

and-dried that it fails to leave "puzzles” that still need solving.” [Foster-

Carter, 1976, page 169]

Likewise, Mark Blaug observes that "Kuhn frequently employed the term
'paradigm’ in a dictionary sense to stand for certain exemplary instances of scientific

achievement in the past” [Blaug, 1976, page 152].31  Bruce Caldwell sees Kuhn
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defining paradigms -- at least in one sense -- as exemplars, which Caldwell defines as
"concrete, technical problem solutions which the students of a particular discipline
encounter in gaining their professional education” [Caldwell, 1982, page 75).32
Similarly, Chase describes a paradigm as exemplar as "a shared example . . . that
accepted model which becomes an object for further articulation and specification under
standards and conditions that meet some agreed upon criteria for stringency” [Chase,
1983b, page 815].

Argyrous, who provides one of the most detailed explications of Kuhn's
paradigm concept,33 also defines a Kuhnian paradigm as an exemplar:

This is the notion of paradigm-as-exemplar: a concrete piece of research

or standard illustration that becomes a classic example of how "good"

science is 3;})nducted and that suggests further research. [Argyrous, 1992,

page 232]
As such, exemplars "manifest” "a shared set of principles and rules covering theory,
application, and instrumentation," among "members of a particular scientific
community.” But, as we have noted previously for Argyrous, it is the example itself
and not that which underlies it that constitutes a paradigm qua exemplar; an exemplar
is a "type of behavior,” whose "strategic characteristic . . . is its concreteness . . ."3°
[Argyrous, 1992, page 233]. In sum, "A paradigm is a way of 'doing science,' and
therefore can be fully grasped only in its performance” [Argyrous, 1992, pages 233-
234]. For example, Milton Friedman's publications enunciating the Permanent Income
Hypothesis themselves constitute paradigms, but not the theory, method, philosophy
and/or values which may be abstracted from the works (e.g, a formal statement of the

hypothesis itself or Friedman's (instrumental?) methodology).

8. Summary
Two common notions run through economists’ definitions of a Kuhnian
paradigm as an exemplar: (1) An exemplar is an example of actual scientific work --

and not the theory, method, etc. which may be inferred directly or indirectly from the
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work (e.g., a scientific theory or method). Certainly Argyrous makes this point most
emphatically by contrasting paradigms as exemplars ("a type of behavior") with that
which implicitly underlies the paradigms (theory, method, worldview, etc.). However,
other economists’ definitions also make this point, describing an exemplar as a "piece
of research and/or discovery,” and "concrete technical problem solutions.” (2)
Exemplars are defined with respect to a given scientific community with which the
exemplars are identified. Not all examples of scientific work constitute exemplars,
only those which are generally accepted, only those which serve as models for
members of a given community to follow.36:37 In addition to providing examples of
"good" science, exemplars also guide scientists, both as students in their training and as
researchers in their choosing new avenues of scientific work.38

a. Exemplars and "Universally Recognized Achievements”

The reader may recognize a kinship between those who define a paradigm by
quoting Kuhn's statement in which he defines paradigms as "universally recognized
scientific achievements that for a time provide model problems and solutions to a
community of practitioners” [Kuhn, 1970c, page viii]3® and those here who define a
paradigm -- or at least one type of paradigm -- as an exemplar. As we have seen,
Argyrous employs Kuhn's earliest description to bolster the understanding of a
paradigm as an exemplar. However, many who cite Kuhn's page viii quote draw no
such parallel. Further, we encounter at least two interpretive difficulties* in seeking
to equate Kuhn's quote with a definition of an exemplar: (1) Not all scientific
achievements may be examples of scientific work; some might, for instance, regard a
theory (the outcome of scientific work, but not the work itself) as an achievement. (2)
Not everything which provides "model problems and solutions to a community of
practitioners” needs to be a model itself. Indeed, as we have seen already, economists
have variously interpreted the quote. In addition, as we will see, numerous economists

regard Kuhn's overall use and definition of paradigm to be ambiguous.*!
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Finally, we cannot overlook the possibility that many who cited Kuhn's quote
did so for matters of expediency, rather than to provide an accurate understanding of a
Kuhnian paradigm. Thus, an author citing Kuhn's preface quote may be doing so only
because of its convenience, not because the quote best defines a Kuhnian paradigm --
let alone defines it as an exemplar. A.W. Coats, one who employs the quote, makes
clear that he provides only a thumbnail sketch of Kuhn's theories and concepts. 42
Another, Donald Gordon, also provides only a brief sketch of Kuhn's philosophy of
science. 43

Thus, it would be imprudent to interpret those quoting Kuhn's early remark as
defining a paradigm as an exemplar. We must therefore distinguish between the two
definitions as (at least potentially) different interpretations of Kuhn's concept.

b. "Accepted Examples of Actual Scientific Practice” and
Exemplars

Some economists define a Kuhnian paradigm by excerpting from the following
description found in Kuhn:

. . . some accepted examples of actual scientific practice -- examples

which include law, theory, application, and instrumentation together --

[which] provide models from which spring particular coherent traditions

of scientific research. [Kuhn, 1962/1970c, page 10]

A.W. Coats, for instance, explains that, "A paradigm . . . incorporates
‘accepted examples of scientific practice’ which include 'law, theory, application and
instrumentation together'" [Coats, 1969, page 290, quoting Kuhn, 1962, page 10].
Excerpting from the same passage in The Structure of Scientific Revolutions, Bruce
Caldwell similarly defines a Kuhnian paradigm:

a paradigm . . . by which Kuhn means "some accepted examples of

actual scientific practice -- examples which include law, theory,

application and instrumentation together -- [which] provide models from

which spring particular coherent traditions of scientific research.”

[Caldwell, 1982, page 71, quoting Kuhn, 1970c, page 10]

One might argue that the foregoing descriptions comport with the two major

attributes of a paradigm as exemplar we previously identified: (1) "examples of actual
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scientific practice,” which are (2) "accepted” by the scientific community. However,
what here counts as actual scientific practice differs from what counts under most
descriptions of a paradigm as exemplar. Here, "law, theory, application and
instrumentation” all constitute examples of actual scientific practice whereas, under
most exemplar interpretations, these elements (with the possible exception of
application) are either not explicitly identified as types of exemplars or are specifically
excluded. Indeed, rather than fitting well among economists' identifications of a
paradigm as exemplar, Coats's and Caldwell's descriptions more appropriately belong
with those characterizing a Kuhnian paradigm as an eclectic collection of worldview,
theory, technique and ::1pplication.‘M

c. Exemplars and Disciplinary Matrices

Many economists see Kuhn identifying disciplinary matrices and exemplars as
the two different major types of paradigms. Redman, for example, in addition to
interpreting Kuhn as using the term paradigm to connote a disciplinary matrix, sees
"Exemplars” as "the second major sense in which Kuhn uses paraa'igm.s"’45 [Redman,
1991, page 17]. Richard Chase distinguishes between "the paradigm in its most global
sense,” which connotes a "disciplinary matrix" and "the exemplary paradigm” [Chase,
1983b, pages 814-815]. Jalladeau makes a similar distinction between a paradigm "in
its larger conception” (a disciplinary matrix) and a paradigm "in its strict sense,” (an
exemplar) [Jalladeau, 1978, page 588]. Along the same lines Bruce Caldwell observes
that Kuhn proposed the two terms, disciplinary matrix and exemplar, to encompass
"most of the meanings formerly adduced to the single concept paradigm” [Caldwell,
1982, page 75).46:47

Some economists point out that Kuhn regarded the understanding of a paradigm

as exemplar as richer and more significant than the understanding of the notion as a

disciplinary matrix:
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The paradigm in this sense of the term [as exemplar] has, in Kuhn's
estimation, the deeper of the two meanings (p. 175). Kuhn notes that
the exemplary paradigm is the "central element of what I now take to be
the most novel and least understood aspect of this book.” (p. 187)
[Chase, 1983b, page 815, page numbers in parentheses are Chase's and
refer Kuhn, 1970c]

This is the notion of paradigm-as-exemplar . . . Kuhn stressed this latter
notion of paradigm as the more significant of the two in explaining the
basis on which scientific cngnunities resolve questions of theory choice.
[Argyrous, 1992, page 232]

Argyrous further describes the understanding of "paradigm” as a disciplinary matrix as
the one which Kuhn "regarded as the least innovative and important™ [Argyrous, 1992,
page 233].

According to some economists, Kuhn introduced the notion of a disciplinary
matrix not simply to clarify his prior use, but to re-direct focus away from an
understanding of a paradigm as such a matrix, toward one of an exemplar. Peabody,
Jalladeau and Argyrous point out that Kuhn sought to distinguish between disciplinary
matrices and exemplars in order to emphasize the latter understanding. Peabody only
footnotes the point. Having himself defined a paradigm as a disciplinary matrix in the
body of the text, Peabody explains Kuhn's reason for introducing the notion of a
"disciplinary matrix":

In the postscript to the second edition Kuhn notes that he has used the

term paradigm in a variety of ways, but two major usages can be

distinguished. In one sense paradigm has been used to denote the entire

constellation of theories, values, etc. to which the specific scientific
community is committed. . . . However, in the postscript Kuhn suggests

the term "disciplinary matrix" instead of paradigm be used for this

ensemble of group commitments. He prefers to reserve the use of

paradigm for the exemplars or shared examples from which the scientist

learns his trade. [Peabody, 1971, page 15, note 3]

Jalladeau understands the purpose of Kuhn's introduction of "disciplinary matrix" much
the same way. Kuhn "reserved the term paradigm in its strict sense” for exemplars:

What the members of this community commonly possess is what Kuhn,

in his original text, calls paradigms. In response to criticisms, he

recognized that, used in this sense, the term paradigm is not proper. In

a revised statement he therefore proposed the expression "disciplinary

matrix." . . . To those examples common to the group is reserved the
term paradigm in its strict sense. [Jalladeau, 1978, page 588]
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However, while both note Kuhn's later position, each economist continues to
apply "paradigm” to both disciplinary matrices as well as exemplars. As we have just
noted Jalladeau, while noting Kuhn's position, describes the two notions as different
types of paradigms and Peabody, in the main text of his article, defines a paradigm as a
disciplinary matrix [Jalladeau, 1978, pages 588-589; Peabody, 1971, page 1].

Argyrous, on the other hand, seeks himself to re-direct attention away from a
more "prevalent” worldview conception of paradigm towards what he sees as a more
fruitful understanding of a paradigm as an exemplar. To this end, he highlights Kuhn's
reason in the body of his text:

Most discussions have employed paradigm in the sense of worldview.

Yet this is only one of the major ways in which Kuhn himself used the

word. Because of this common reading, Kuhn chose to use the term

disciplinary matrix when discussing paradigms-as-world-views. He did

this to refocus attention onto a second notion of paradigm that most

writers have neglected (in economics at least). This is the notion of

paradigm-as-exemplar: a concrete piece of research or standard
illustration that becomes a classic example of how "good" science is
conducted and that suggests further research. Kuhn stressed this latter

notion of paradigm as the more significant of the two in explaining the

basis on which scientific communities resolve questions of theory choice.

[Argyrous, 1992, page 232]

Further, Argyrous, unlike Peabody or Jalladeau, defines a Kuhnian paradigm -- in
consonance with what he sees as Kuhn's avowed position -- strictly as an exemplar
[Argyrous, 1992, page 233).4°

In sum, according to many economists, Kuhn defined and used "paradigm” both
as a disciplinary matrix and an exemplar. A few note that Kuhn regarded the exemplar
understanding of a paradigm as richer than a disciplinary matrix interpretation and even
sought to reserve the term "paradigm” to the former sense. Still fewer both note that
Kuhn took these positions, as well as integrate them into their own interpretation of

Kuhn's concept.
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9. Paradigms and the (Scientific) Community

As the prior sections indicate, economists hold a variety of positions regarding
the composition of a Kuhnian paradigm. Some equate the concept with a worldview.
Others define the concept as consisting of a myriad of elements, encompassing some or
all of the following areas: metaphysics/epistemology, theory, methodology, technique,
and actual scientific practice and/or work. Still others equate the concept solely (most
especially) with actual examples of scientific work. However, within each of the
understandings of the composition of a Kuhnian paradigm, we find economists who
define a paradigm in terms of its relationship to a given community (of scholars,
professionals, scientists).

Among those defining "paradigm” as worldview, Routh equates a paradigm not
simply with any worldview, but one "whose acceptance is essential for those who wish
to be accepted into the fraternity or 'invisible college' "0 [Routh, 1989, page 26]. As
we have already noted, many economists who define a paradigm as that particular
collection of worldview, theory, method and principles that a given group "shares,", to
which it is "committed,” and/or which it "accepts." L.E. Johnson includes
"professional relationships” as an element of a Kuhnian paradigm. Similarly,
economists have stressed the disciplinary nature of a paradigm defined as a disciplinary
matrix. And as we have just seen, a key element in economists' definition of a
paradigm as an exemplar is the privileged status which the paradigm holds for members
of a scientific community as an example of "good" scientific work for the group's
members to emulate and be guided by.>!

Some economists explicitly underline a paradigm's acceptance by the scientific
community and its shared nature in their characterization of a Kuhnian paradigm.
Jalladeau, for instance, sees Kuhn defining a given scientific community's paradigm32
as that which "members of this community commonly possess” [Jalladeau, 1978, page

588]. As we noted earlier, Tribe maintains that "the major point is that it [paradigm] is
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something that the community shares, it is this that makes them a community” [Tribe,
1973, page 469]. Employing economic terminology, Mark Zupan describes paradigms
as "public goods" [Zupan, 1991, page 102].3

L.E. Johnson and Robert D. Ley link the acceptance of a given paradigm with a
group of scientists' acceptance of "common procedures in their scientific work. "4
Likewise Timur Kuran stresses that, "A paradigm, as Thomas Kuhn emphasizes
repeatedly, entails communal agreement on the part of a group of scientists as to
methodological principles and basic explanations” [Kuran, 1988, page 155].

And, finally, Redman points out that Kuhn first introduced the term paradigm
"to show that the scientific community has certain things in common: exemplars,
values, teaching methods, metaphysical principles, and so on" [Redman, 1991, page
17].55

Breit quotes Kuhn directly to remark upon the reciprocal relationship between a
given paradigm and scientific community: "In his [Kuhn's] words, 'a paradigm is what
the members of a scientific community share and, conversely, a scientific community
consists of men who share a paradigm"'56'57 [Breit, 1987, page 827, quoting Kuhn,
1970c, page 176].

10.  Paradigms as (Relatively) Inviolable

A number of economists associate Kuhnian paradigms with relative inviolability
of one sort or another. By definition, a paradigm is not something which is easily
discarded:

a. Unfalsifiable

For some, paradigms must, by necessity, be unfalsifiable. ~According to
Lawrence Boland:

The paradigms are the pool of available assumptions used to construct

the logical proof of any falsification. They are the basis of our test

conventions and are for the present -- the everyday workings of "normal
science” -- considered beyond question. [Boland, 1977, pages 97-98]
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Likewise, Jon Wisman points out Kuhnian paradigms "are themselves incapable of
being falsified through empirical testing” [Wisman, 1979, page 26], and B¢hren
remarks that a "paradigm is considered immune to empirical testing” [Béhren, 1990,
page 11].

b. Tenaciously Held to

Without pinning inviolability to logical necessity, other economists describe
paradigms as something to which a given scientific community fiercely holds.
According to Cornwall, a Kuhnian paradigm connotes something to which practitioners
adhere tenaciously and are loathe to abandon [Cornwall, 1979, page 71]. Similarly, S.
Parsons allies Kuhn's paradigm concept with "taken for granted scientific truths"
[Parsons, 1990, page 317]. James Peach and James Webb, describe a paradigm as
"that portion of the body of theory and accompanying ontological beliefs that
distinctively characterize a theory and to which scientists accepting the theory hold

most tenaciously” [Peach and Webb, 1983, page 713, note 5).58

11.  Paradigms as All-Dominating

Similar to understanding a paradigm as not easily discarded, economists also
characterize a Kuhnian paradigm as exercising strong intensive and extensive influence
(power) over the scientific community with which the paradigm is associated. For
Robert Solo paradigms are "deeply inculcated in the discipline and perpetuated through
its successive generations" [Solo, 1991, page 33]. Ken Cole, John Cameron and Chris
Edwards similarly understand a Kuhnian paradigm as something which is firmly
entrenched within a given discipline. According to them, Kuhn's paradigm concept
"draws attention to the tendency for groups of intellectuals to become totally absorbed
in the logical puzzles of a particular theory” [Cole, Cameron and Edwards, 1983, page
11].
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Jalladeau describes a Kuhnian paradigm as something that controls all aspects of
the scientific enterprise:

The paradigm is an articulated system of analytical concepts,

methodological principles, techniques, and values constituting the frame

of reference governing every discourse. [Jalladeau, 1978, page 584,

emphasis added]

Similarly, D.P. O'Brien asserts that a paradigm "governs all 'normal scientific' activity
" [O'Brien, 1976, page 141, emphasis added].

Most forcefully, however, Phyllis Deane observes that Kuhn characterizes a
paradigm as exercising complete and total control over members of a scientific
community adhering to the paradigm:

The upshot of the debate on Kuhn's theory of scientific revolutions

seems to be that there is a strong element of "rhetorical exaggeration” in

his concept of a paradigm which fully determines both the world-view of

practising scientists and the research agenda of "normal” scientific

activity . . . . [Deane, 1978, page xii, quoting Toulmin, 1972, pages
105-106]

12.  Level of Generality of Paradigms: Paradigms at the Sub-discipline Level

As the foregoing discussion indicates, most of the definitions of paradigm
offered by economists describe a paradigm as an entity spanning an entire discipline.
However, a number of economists point out that Kuhn allowed for paradigms at the
sub-discipline level. For example, John Pheby notes that, in writings after the first
edition of The Structure of Scientific Revolutions, Kuhn sought to clarify that paradigms
"are not necessarily monolithic structures that dominate a whole field of scientific
activity” and that we may speak of paradigms existing at high degrees of specialization
[Pheby, 1988, page 49]. Donald Gordon points out that Kuhn's schema permits "sub-
paradigms,” which do not span the entirety of a given discipline [Gordon, 1965, page
124]. Hausman remarks that Kuhn's disciplinary matrix refers, in the main, to very

small communities of only "a few dozen scientists” [Hausman, 1992, page 83].
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13.  Paradigms and Lakatos's Methodological Research Programmes
A number of economists detect parallels between Kuhn's paradigm concept and
philosopher-of-science Imre Lakatos's notion of scientific research programme.59
Many assert an affinity between the two philosophers’ concepts:60

The methodology of scientific research programs may be considered as
an answer to the Kuhnian paradigm approach. The analytical system of
Lakatos appears to be created, with the exception of terminology, in the
likeness of the Kuhnian model. The research program and its hard core
call to mind the concept of paradigm. [Jalladeau, 1978, page 588]

Glass and Johnson see Kuhn's "paradigm” and Lakatos's "scientific research
programme” as underlining the need to look at science in terms of theoretical
frameworks, not individual theories:
Just as Kuhn's notion of a paradigm emphasizes the need to analyse
science in terms of theoretical frameworks or structures (rather than in
terms of individual theories....), so also Lakatos's notion of a research
programme places the emphasis on theoretical frameworks rather than on
individual theories. [Glass and Johnson, 1989, page 166]
Blaug sees a similar parallel, though he finds Lakatos making the point more effectively
[Blaug, 1976, pages 149-150]. Many more ally Kuhn's paradigm with Lakatos's
notion of a hard core. Vassilios Filios asserts that a Lakatosian hard core "resembles a
Kuhnian paradigm which becomes dominant when it is adopted by the scientific
community” [Filios, 1984, page 777]. L.E. Johnson, Peach and Webb and B¢hren
also link the two notions:5!

Lakatos's "hardcore” of SRP's can be interpreted as one possible set of
paradigm defining characteristics. [Johnson, 1983, page 1108, note 6]

Lakatos's "hard core" is much the same as Kuhn's "paradigm” (in the
sense of disciplinary matrix). [Peach and Webb, 1983, page 713, note 5]

The SRP is subdivided into two parts; the hard core and the protective

belt. The hard core, which resembles Kuhn's paradigm, contains shared
commitments which are not subjected to empirical testing. [Béhren,

1990, page 11]

While economists do not always make clear the nature of the likeness between

Kuhn's and Lakatos's concepts, many of the above comparisons indicate that Lakatos's
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hard core and Kuhn's paradigm represent that which a scientific community holds to
tenaciously.62

Some economists interchange Lakatos's terminology (scientific research
programme) with Kuhn's (paradigm). Melvin Reder, for example:63

Were it not for fear of becoming involved in side issues, I would have

suggested that Chicago economics is a scientific sub-culture in the

Kuhnian sense, and spoken of the "Chicago Paradigm" (or family of

paradigms), or of the "Chicago Scientific Research Programme" (pace

Imre Lakatos), rather than the Chicago View. [Reder, 1982, page 319]

In addition, both Ann Mari May and John R. Sellers, and David Colander and
Kenneth Koford, whose articles primarily employ Lakatosian terminology, provide
instances in which Kuhn's term is interchanged with Lakatos's.%*

However, the degree to which economists interchange Lakatos's terms
"scientific research programme” and "hard core” with "paradigm” should be kept in
perspective. The latter two articles each interchange "paradigm” and "scientific
research programme” only once. Further, only one paper published from an economics
symposium examining Lakatos's philosophy of science and its application to economics
[Latsis, 1976] explicitly compares Kuhn's and Lakatos's respective notions: Mark
Blaug's "Kuhn versus Lakatos, or Paradigms versus Research Programmes in the
History of Economics” [Blaug, 1976]. Here, Blaug describes Lakatos's notion of a
scientific research programme as only "faintly reminiscent of Kuhn's 'paradigms."'65
In none of the published symposium papers do we find the two philosophers' notions

interchanged with one another [Latsis, 1976].

14.  The Relationship between Paradigms and the Dialectic

A few authofs ally Kuhn's paradigm concept with the thesis of a Hegelian or
Marxian dialectic. Richard Chase, presenting a dialectical interpretation of Kuhn's
theory of science, identifies both the thesis and synthesis in the dialectical process as

collections of paradigms (understood as disciplinary matrices) [Chase, 1983b, page
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821]. Likewise, Seigfried Karsten likens the thesis of a dialectic with Kuhn's
paradigm:
The first step in the Hegelian triad is the thesis or being. It is the thing
or the concept which exists at a given point in time. As such it
corresponds to Kuhn's concept of a paradigm. [Karsten, 1973, page 407]
Even Martin Bronfenbrenner who sharply contrasts Kuhn's theory of science with his

own "crude dialectic" asserts that the dialectic's thesis "includes a set of what Kuhn

calls 'standard paradigms'" [Bronfenbrenner, 1971, page 139].66

15.  The Relationship between Paradigms and Theories

A large number of economists have related Kuhn's "paradigm” concept with
that of "theory,” and economists' understanding of the relationship between the two
notions varies widely. However, before examining the differing understandings, an
interpretive caveat must be issued: Most economists who relate the two terms do not
define one or both of the concepts independent from one another. Earlier discussion
demonstrates the wide range of understandings of Kuhn's "paradigm" concept.
Further, economists have broadly and variously explicated the "theory" concept
[Samuels, forthcoming]. Thus, we must bear in mind that the wide range of
understandings of the relationship between "theory” and "paradigm” may be due not
only to differing interpretations of Kuhn's "paradigm” concept, but to varying
understandings of the "theory" concept as well.

a. Exemplar as Part of a Theory

Bart Nooteboom identifies Kuhn's "exemplar” as one of five elements
comprising a theory. 5

b. Paradigm as a Theory

Zinam defines a paradigm "in its broadest interpretation,” as "a scientific theory

accepted by a community of scholars in a given science” [Zinam, 1982, page 363].
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c. Collection or Framework of Theories

On the other hand, others understand Kuhn's paradigm concept as a collection
or framework of theories. Redman affirms that, "usually when Kuhn uses the term
disciplinary matrix (or paradigm), he means a theory or complex of theories” [Redman,
1991, page 23, note 9]. Likewise, Takashi Negishi equates a paradigm with "an
accepted theoretical framework."%® Henry Woo contrasts Kuhn's notion of paradigms
with individual theories and likens it instead to "systems of theories” [Woo, 1990, page
34]. Glass and Johnson describe paradigms as "theoretical frameworks,” and
differentiate them from "individual theories" [Glass and Johnson, 1989, page 166].69

d. Theory as One Among Many Elements of a Paradigm

As we saw,’0 many economists see theory as only one among many of the
elements which compose a paradigm as an eclectic collection or disciplinary matrix.
Coats makes the point explicit: "A paradigm is not simply a theory,” but instead
"incorporates 'accepted examples of scientific practice’ which include 'law, theory,
application and instrumentation together'"’1+72 [Coats, 1969, page 290, quoting Kuhn,
1962, page 10]. Similarly, Wisman describes a theory as "subspecies of a larger
‘paradigm'" [Wisman, 1978, page 269].

e. Paradigms as Prior to Theory

Still others regard paradigms as prior to theory. Aidan Foster-Carter regards a
paradigm as a "pre-theoretical entity” [Foster-Carter, 1976, page 168, emphasis
added]. Richard Chase explicitly warns of conflating "paradigm” with "theory” and
describes a paradigm as prior to and independent from theory:

exemplary paradigms are not to be confused with theory in the sense of

theory as generalizing scientific statement and explanation. Indeed, such

paradigms are prior to theory and thus exist independently of it. A

science's theory, along with its laws and concepts, may be abstracted

from its exemplary paradigm(s). [Chase, 1983b, page 816]

Behren also implies that paradigms (in particular the implicit assumptions included

within them) are prior to "the specific theories generated within the paradigm. "3
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Brian Loasby holds a similar position, stressing the distinction between paradigm and
hypothesis. A paradigm allows for the creation of, but is not, itself, a hypothesis:

. . . some economic hypotheses turn out not to be hypotheses at all, but
paradigms . . .

. . . a paradigm defines a set -- often a very large set -- of
possible hypotheses, but makes no claims for the validity 9f any
particular members of that set . . . [Loasby, 1971, page 866-867] 4

Finally, as we noted earlier, Argyrous defines a paradigm in opposition to that which
lies implicit within it (including theory).

f. Scientists Hold to Paradigms More Tenaciously Than to Theories

Others distinguish between paradigms and theories on the basis of their
falsifiability and/or tenacity. As we saw earlier, Cornwall specifically distinguishes
between paradigms and theories on the basis that the former are less easily abandoned
than the latter. Boland draws a similar contrast in terms of the falsifiability of theories
versus paradigms:

The danger for the would-be methodologist here is that "theories” might

be confused with the "world view;" as to equate the "world view" with

our theories (e.g., the theory of the firm would turn all of economics

into a tautology.)] That is, if our basic theories are treated as

paradigms -- there would be nothing to test. The fact that we consider

alternative theories (of the firm or the consumer) means that the standard

theory is not a paradigm -- no matter how standard. [Boland, 1977,

pages 98-99]

Why the diversity of interpretations regarding the relationship between the
"theory” concept and Kuhn's "paradigm” concept? At the outset of this section, we
provided two possible explanations: (1) economists’ multiple interpretations of a
Kuhnian "paradigm” and (2) economists' multiple interpretations of "theory.” While,
for example, Zinam refers to a paradigm as a "theory,” we also have seen that he
defines a paradigm as a collection of eclectic elements. Coats, likewise, defines a
Kuhnian natural science paradigm as an eclectic collection of elements. But, the latter
specifically contrasts a paradigm with a theory, specifically on the basis of a

paradigm's being a multi-dimensional collection. Other possible reasons include: (3)
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Economists, depending upon their project, are interested in highlighting differing
aspects of paradigm and/or theory. Thus, the differences cited may be a function of
the purpose at hand -- in addition to different understandings of "paradigm” -- in which
an incomplete and necessarily selective definition of paradigm and theory is employed.
Cornwall for example employs the term paradigm in order to underline the fact that
economists are loathe to reject an existing body of knowledge -- as opposed to "theory”
which, to him, suggests a greater likelihood of its being replaced and/or rejected. (4)
Kuhn himself may have used and/or defined "paradigm” in a multitude of ways’>
giving rise to a broad range of interpretations not only of the paradigm concept, but of

its relationship to theory as a well.

16.  Summary

In sum, economists' interpretations of a Kuhnian paradigm vary widely. For
some, it constitutes a worldview. For many, a paradigm is a collection of various
types of elements including some or all of the following: worldview, theory, values
and prescriptions, technique, examples of actual scientific work. Some associate the
concept with one or the other of the two notions Kuhn introduced after the first edition
of The Structure of Scientific Revolutions: disciplinary matrix and exemplar. Others
draw parallels between Kuhn's paradigm notion and Imre Lakatos's notions of scientific
research programme and hard core, and a few ally paradigm with a dialectical thesis
(synthesis).

In addition, a considerable divergence of opinion exists regarding the
relationship between "theory" and "paradigm.” For some, a paradigm constitutes a
theory; for others, a theoretical framework or group of theories. Still others see theory
as one among many types of elements that compose a paradigm. Others specifically
contrast the two notions: for some, a paradigm is prior to and independent of theory;

for others, less easily discarded.
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However, we have also found a common thread that runs through many
economists’ definitions of "paradigm”: a paradigm is something that a given (scientific)

community shares and/or holds in high esteem.

17.  Length and Detail of Economists’ Explicit Definitions of a Kuhnian
Paradigm

Before moving on, we must make two points. First, economists provide
relatively little explicit discussion regarding the definition, function, and/or ambiguity
of Kuhn's paradigm concept. While the economics literature abounds with articles

76 most economists provide little or no

identifying Kuhnian paradigms in economics,
such discussion. Many employ the term "paradigm” without any characterization of
the term at all. Robert Heilbroner, for example, merely remarks in a footnote that he
employs "paradigm” as Kuhn defined it, without further comment [Heilbroner, 1971,
page 20, note 4]. Even among those who do provide some discussion, most provide
extremely brief descriptions (a single sentence to a few brief paragraphs).’’

Second, for clarity of exposition, we have separated discussion of the definition
of paradigm and the function of paradigm into two separate discussions. In the
preceding section, we have examined paradigm function only to the extent to which we
found it impracticable to present an economist's definition of paradigm apart from its
function. In the following discussion, we will provide much more comprehensive
treatment of economists' interpretations of the function of Kuhnian paradigms. Our
doing so should, however, not be taken to suggest that the definition of a paradigm and

understanding of its function can be separated.

B. THE FUuNCTIONS OF PARADIGM
Economists have identified a number of functions which paradigms perform.
As with economists’ accounts as to what constitutes a paradigm, we locate both a

‘common thread running throughout many of the functions identified (paradigms, in one
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way or another, channel scientific inquiry), as well as significant disagreement. In
particular, we find that some economists lay emphasis upon how the limits which
paradigms impose upon a science impede scientific inquiry, while others point out how
those limits facilitate (or are even necessary for) scientific work. We first consider

those ways in which economists see paradigms channeling scientific inquiry.

1. Guides Scientific Research and Activity

Most fundamentally, many economists understand paradigms as guiding
scientific activity. Coats notes that "the paradigm's function is regulative (i.e.
normative) as well as cognitive since it provides the scientist not only with 'a map, but
also with some of the directions essential for map-making'" [Coats, 1969, page 290,
quoting Kuhn, 1962, page 108).78 According to Redman, the elements of a paradigm
"guide scientists in their work and members of a given scientific community” [Redman,
1991, page 16], and Worland observes that "It is the function of the paradigm to 'guide
research'" [Worland, 1972, page 275]. For Zinam, Kuhnian paradigms serve to
"direct and limit production of scientific theory” [Zinam, 1981, pages 70-71).70

L.E. Johnson maintains, as well, that a paradigm serves a vital and central
regulative function in determining the foci of scientists' work, both in terms of what is
studied and how. However, Johnson argues that Kuhn, in his own account of a
paradigm, either ignores or leaves implicit the central regulative element of a paradigm
(what Johnson terms the "purposive function") [Johnson, 1980, page 56; Johnson,
1983, pages 1101-1104].80

a. Restricts the Realm of Legitimate Subject Matter, Methods, and
Solutions

Many economists see Kuhnian paradigms as guiding scientific research by
restricting (defining) the realm of legitimate scientific inquiry. In particular, paradigms
restrict

(1) The questions that may be asked:3!
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The questions any science asks are fundamentally limited and
conditioned by its underlying paradigm . . . [Sweezy, 1971, page 60]

The central value of a paradigm is that it sets the problem to be solved.
[Stent, 1976, page 3]

. . one of the important things which a paradigm does is to limit our
view of what is the proper area of scientific concern. [O'Brien, 1976,
page 142]

The existing exemplar sets the fashion and direction for inquiry not only
by raising questions, but also by suppressing problems by defining them
to lie outside the paradigmatic pale. . . [Chase, 1983b, page 817]

(2) The means by which those questions may be answered: 82

A paradigm, in the natural sciences as well as in economics, defines the
type of relationships to be investigated . . . [Loasby, 1971, page 866]

It is the function of the paradigm to "guide research.” It does so by
defining problems and methods, leading the scientist to concentrate on a
limited range of problems to "investigate some part of nature in detail
and depth. [Worland, 1972, page 275]

the dominant paradigm . . . directs the practitioner as to the key
questions and appropriate methods of normal research. . . . The accepted
paradigm defines the appropriate problems to pursue and the procedures
to be used for this pursuit . . . [Stanfield, 1974, pages 98-99]

(3) The answers that are regarded as legitimate:83*84

A Kuhnian paradigm consists of a general world view that . . . indicates
. . . the solutions deemed acceptable. [Miller, 1991, page 994]

The paradigm . . . determines the form that answers, to be acceptable,
must assume. [Peabody, 1971, page 1]

Many economists describe paradigms as performing all three functions:

The paradigm provides the conceptual framework in which research is
conducted; it determines which question will be asked and determines
the form that answers, to be acceptable, must assume. [Peabody, 1971,

page 1]

A paradigm, in the natural sciences as well as in economics, defines the
type of relationships to be investigated and the methods and abstractions
to be regarded as legitimate within a particular problem area. [Loasby,
1971, page 866]

A paradigm provides the conceptual framework of scientific research; it
delimits the nature of the problems and the types of questions that can be
grappled with; it determines the methods which can be utilized and the
form in which the answers must be clothed gn order that their validity
can be ascertained. [Jalladeau, 1975, page 2]8
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Similarly, Miller maintains:

A Kuhnian paradigm consists of a general world view that shapes

perception and constitutes a guide to practice; that is, that indicates the

nature of the problems (puzzles) to be addressed, the tools to be used in

reaching closure, and the solutions deemed acceptable. [Miller, 1991,

page 994]

John Cohen and David Lewis describe a Kuhnian paradigm as playing an even broader
role in setting out the realm of scientific work:

In any science at a given point in time, there is generally a fundamental

image defining the agenda of topics to be studied, the concepts used in

inquiry, the validity of propositions that emerge, the essential elements

of the model or framework that integrates them, and appropriateness of

policy actions based on the accumulated research. Such an image

constitutes a paradigm. [Cohen and Lewis, 1979, page 523]

Some economists point to the obverse of paradigms’ restricting the field of the
legitimate: their delimiting the realm of the illegitimate. Routh describes a paradigm as
setting out not only phenomena "that shall be admitted,” but "excluded” as well
[Routh, 1973, page 182]. Likewise, Chase characterizes paradigms as both "raising
questions” as well as "suppressing problems by defining them to lie outside the
paradigmatic pale” [Chase, 1983b, page 817).86 Stephen Hymer and Frank Roosevelt
compare a paradigm with a flashlight to make much the same point. While a paradigm
illuminates certain matters; it leaves many others "in the dark":

A paradigm provides a fixed conceptual framework for scientific

research, placing limits on the type of questions that can be asked, the

methods that can be used, and the answers that are acceptable. Thus a

paradigm is like a flashlight in that it allows the scientist to shed light on

certain questions, while at the same time leaving large areas in the dark.

[Hymer and Roosevelt, 1972, page 645]

One way in which paradigms restrict the problems to be considered is by
defining those matters that lie beyond its ken as unscientific:

. . a science's exemplary paradigm will lead its practitioners to reject

certain problems as being either metaphysical gr as within the purview of
another discipline. [Chase, 1983b, page 817]8
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b. Governs the Interpretation of "Facts”

Another chief means by which paradigms direct scientific research is by
governing the interpretation of the "facts” which scientists encounter. For instance,
Bohren remarks, "The paradigm states proper ways of collecting and interpreting data
(for instance, the relevance of laboratory findings for real-world contexts)" [Behren,
1990, page 10]. Zweig notes that, "a paradigm . . . serves as the basis for
interpretation of raw data and sense perceptions” [Zweig, 1971, page 44).88

c. Governs the Selection of Facts to be Studied

Paradigms not only determine how facts will be interpreted, but what facts will
be examined in the first place. As Filios strikingly describes, "any particular
paradigm, among other things, specifies what are facts and what are non facts” [Filios,
1984, page 777]. Similarly, Bohren describes paradigms as determining which facts
are and are not worthy of study:

The paradigm broadly defines what phenomena are worth studying (for

instance, the pricing of shares) and states the rationale for this preference

(for instance, changing share prices which influence social welfare in

significant and unpredictable ways). [Bohren, 1990, page 10]

d. Determines What Is (Not) Seen

Bohren's characterization suggests that paradigms guide scientists to examine
certain facts and to put aside consideration of others. However, his characterization
implies that scientists have the (ill-advised) option of researching non-worthwhile facts.
Many economists describe paradigms as not simply determining what facts should
concern the scientists and which ones should not; they go further and assert that
paradigms determine what facts scientists will see in the first place and which facts they
will be blinded to. Indeed, the characterization of a paradigm by many economists as
consisting of or containing a worldview implies that paradigms serve to limit scientists'

field of vision and the facts they see, as well as their interpretation of those facts.89
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Many economists explicitly make the point that paradigms influence (determine)
what scientists see and do not see. In the words of Brian Loasby, "A paradigm
produces intellectual tunnel vision”:

An experiment in which subjects readily identified as normal wrongly

coloured playing cards inserted into an otherwise normal pack provides

some formal confirmation of the common experience in all manner of

contexts that observations are "ﬁtted to one of the conceptual categories

prepared by prior experience.” A paradigm produces intellectual tunnel

vision. [Loasby, 1971, page 868, quoting Kuhn, 1962, page 63]

Likewise Foster-Carter maintains that "For Kuhn a paradigm is indeed a limitation of
vision . . ." [Foster-Carter 1976, page 169]. Finally, Worland makes clear a paradigm
completely blinds certain "facts” from scientists employing it:

It [a paradigm] serves to forestall random fact gathering by directing the

scientist toward those facts which the paradigm "displays as particularly

revealing." . . . Phenomena that will not fit into the scheme of the

paradigm "are often not seen at all." [Worlz&d 1972, page 275, quoting
Kuhn, 1970c, pages 25 and 24 respectively]

2. Insulates Scientists from Broader, Less Technical Pressing Social
Problems

Paradigms also distance the scientists who work within them from broader,
pressing social problems. For instance, Peabody and Miller comment®!:

Indeed, the paradigm can insulate the community from socially

important problems if they cannot be stated within the conceptual

framework the paradigm provides. [Peabody, 1971, page 2]

Kuhn notes, moreover, that: "A paradigm may insulate the community

from those socially important problems that are not reducible to the
puzzle form. . ." [Miller, 1991, page 994, quoting Kuhn, 1962, page

37

3. Summary

Thus, in their interpretation of Kuhn, economists see paradigms chiefly as
imposing various restrictions upon the scientists working within them: restrictions
upon (1) the choice of problems and questions to be addressed, (2) the selection of
means by which to pursue solutions and answers, (3) acceptable answers and solutions,

and (4) the interpretation, selection and perception of "facts." We next lay out
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economists’ disagreements as to the implications of these limits for the practice of

science.

4, Impairs Scientific Research

Some economists see the limits which paradigms impose as hindering scientists
in their work. According to Sweezy's interpretation of Kuhn, the limitations which
paradigms place upon the questions scientists may ask, in time, impede scientific
advance:

The questions any science asks are fundamentally limited and
conditioned by its underlying paradigm, which in time thus tends to
become a hindrance rather than a stimulus to further advance. [Sweezy,
1971, page 60]

Wilfred David goes further. He finds the limits which a paradigm sets as, by their

nature, "hindering scientific progress."92

According to Worland, a paradigm exacts a "price” on scientists by blinding
them to "phenomena” not amenable to the paradigm.?? Similarly, for Van Weigel, that

paradigms insulate scientists from pressing social problems constitutes an impediment

to science:

Unfortunately shared interpretive paradigms do not always facilitate
scientific investigation. Kuhn points out that sometimes a paradigm may
delay progress by insulating the academic "community from those
socially important problems that are not reducible to the puzzle form,
because they cannot be stated in terms of the conceptual and instrumental
tools the paradigm supplies.” [Weigel, 1986, page 1423, quoting Kuhn,
1970c, page 37]

Perhaps most seriously, Michael Storper charges that by acting as a filter, a paradigm
obscures its faults from those working within it:?>

The paradigmatic reasoning that essentialist paradigms use does not even
succeed at the instrumental tasks of prediction or technical analysis,
because social life consists of open-ended historical processes. The
consequence of essentialism and the formalisms associated with it is that
the array of possibilities in economic development -- spatial and
otherwise -- is obscured, because essentialist paradigms serve as
cognitive filters for research agendas.
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This point is hardly new, having been made forcefully by Kuhn
with respect to the natural sciences and subsequently articulated over the
debates . . . [Storper, 1985, page 261]

5. Facilitates Certain Aspects of Scientific Inquiry

On the other hand, economists also identify a number of different ways in which
the limits a paradigm imposes assist scientists in various aspects of their work.

a. Guarantees that Solutions Exist

First, paradigms, chiefly by restricting what questions may be asked and how
they may be answered, ensure that answers and solutions will exist to the questions that
scientists will ask:%6

The paradigm defines legitimate research problems and methods,

supplies clues to their solution, and guarantees that the clever researcher

will find a solution. [Peabody, 1971, page 2]

The accepted paradigm defines the appropriate problems to pursue and

the procedures to be used for this pursuit, and it guarantees that solutions

exist to the problems using these procedures. [Stanfield, 1974, page 99]

In addition to regulative and cognitive functions, the exemplary

paradigm also serves to provide a science and a scientific community

with its "promise for success.” It does this by establishing the criteria

for selecting out problems that can reasonably be assumed to have

solutions, for choosing data which are relevant . . . and for selecting and

applying appropriate analytic methodology. [Chase, 1983b, page 816]
Albert Breton and Ronald Wintrobe cast this understanding of Kuhn's paradigm
function in economic terms. A paradigm serves as a "screening device" by which
questions for which no answers can be found are filtered out in order that economists
do not waste time on seeking to answer the unanswerable and thus may "economize the
costs of testing or experimentation” [Breton and Wintrobe, 19<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>