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Objectives and introduction 
This inquiry has two objectives:  
• to find the impact of Michael Polanyi works, including both books and papers, as 

retrieved from web sources, and the relative importance of its works and the dynamics 
of its diffusion, based on citation analysis along time; 

• to contrast ISI Web of Knowledge (WoS) versus Google Scholar (GS) as sources of  long 
term bibliography and citation data for a multidisciplinary author like Michael Polanyi. 

Field work (actually, web based fieldwork) was performed during the first two weeks of 
March 2010, using the usual ISI Web of Science and GS tools. For GS, lists of references 
and their citations, were retrieved using both Scholarmeter add on for Firefox browser 
(Hoang and Menczer, 2009) and PoP (Publish or Perish) software for local Windows based 
clients (Herzing, 2009) (more details about these programs are available in Exhibit A). Data 
exploitation, analysis and plotting were performed with a spreadsheet program. 
 
Michael Polanyi (1891-1976) has been an XXth century Renaissance man, a leading 
scientist (chemical physics, X ray christalography, heterogeneous catalysis) and a very 
influential philosopher. His approaches of knowing through mechanisms of tacit and formal 
(explicit) knowledge based on the personal knowledge philosophy seem to be more and more 
influential. For a time line of Polanyi, see our WP93 (Beira, 2009).  
We have been translating some of Polanyi works related to philosophy and science. Some of 
them are already available as working papers in our own web site 
(www.dsi.uminho.pt/ebeira).  
We begin discussing the books published by Polanyi (part I) and their citations. Part 
describes some empirical evidence abou ISI / WoS and GS searches, based on some cases 
related to Michael Polanyi papers and books. We then proceed to the macro analysis of his 
papers, both chemical oriented and social (philosophy) oriented (part III). 
 Overall we present a global citation analysis of his books and papers.  
 



 
 
                                                                                                           
                                                                                                                    »«MERCADOS E NEGÓCIOS: DINÂMICAS E ESTRATÉGIAS 

 

 

»«wp 102 (2010) 
 4 

 
Part I. Polanyi books 
Polanyi wrote ten books, all of them individually authored, except his last book. A list of his 
books is included in table 1, sorted by publication year. Before discussion of citation data, 
we will briefly review the books themselves. 
 
His first book (Atomic reactions) deals with the (then) novel atomic theory for chemical 
reactions and it was published in 1932, when Polanyi was already a well established 
scientist and a full professor in physical chemistry at Max Plank Institute (Germany). It 
was published only one year before he left Germany after resigning from Kaiser Institute 
(part of Max Plank Institute) and to have emigrated to England, where he was offered a 
chair in Physical Chemistry at University of Manchester. It is also at this stage that 
Polanyi interest for economics, social sciences and philosophy of science becomes more 
serious. Last edition available is from 1980 (Gordon Press Publishers, USA) – about fifty 
years after the first edition (!). 
 
During next years, and during World War II, Polanyi became more and more challenged by 
the events in USSR. He had already been involved in a group studying soviet affairs in 
Germany, but after his visit to Russia in 1935 and his influential meeting with Bukharin, 
he become more and more interested in the foundations of science and the problems of 
liberty, as well as the problems of central planning in economics. His second book, “USSR 
Economics: fundamental data, systems and spirit”, published in 1936, shortly after 
arriving in England, deals with issues of USSR economic statistics and the organization of 
a central planning economy, “as I see it after repeated visits to the country, followed by a 
study of some most prominent documents” . It is a small book (25 pages), based on a paper 
previously published in The Manchester School journal (6(2), 1935, 67-88), but it is praised 
as one of the first serious books to uncover some very important truths beyond soviet 
propaganda, an effort for a “possible forecast of the ultimate meaning of the Russian 
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upheaval”, as seen during the mid thirties. Fifty years later, history would vindicate his 
forecast and analysis. 
 
Next book (The contempt of freedom: the Russian experience and after) was 
published in 1940 and continued to deal with the issues of science, progress, freedom, 
communism and related economic issues (facts and theory). It includes four essays written 
from 1935 to 1940. Polanyi rebels against the idea that “progress had become antagonistic 
to liberty”, as cultivated by “progressive minds (who) were so fascinated by the prospects of 
the revolution on Russia that they had little interest left for the fate of traditional 
liberties”. 
 
“Science, faith and society”  was based on 1946 Riddell Memorial lectures, after Polanyi 
became Fellow of Royal Society. In this book Polanyi lays his foundations about scientific 
knowledge and the organization of science, and he deeps the inquiry which later would into 
result into his revolutionary epistemology and philosophy: “I shall re-examine here the 
suppositions underlying our belief in science and propose to show that they are more 
extensive than is usually thought. They will appear to coextend with the entire spiritual 
foundations of man and to go to the very root of his social existence”. He concluded, “I 
believe … that the continued pursuit of a major intellectual process by man requires a state 
of social dedication and also that only in a dedicated society can men live an intellectually 
and morally acceptable life”. This book, and the next one, was written during the transition 
phase from the economic period to the philosophy period. 
 
“Full employment and free trade” , by M. Polanyi (1945), is a very serious effort to 
make the keynesian theory of employment and economics easily accessible to people 
through a “popular presentation” format and to integrate it with monetary policy. This may 
be the most important academic achievement of Polanyi in the area of economics - as a non 
economist academic – and now it is well recognized as an important contribution to 
reconcile the monetary and employment aspects of the keynesian approach. Polanyi, the 
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non economist, “preceeded the best minds in the economics profession by at least two 
decades, perhaps three. This achievement was remarkable, especially for the time“  
(Roberts and Van Cott, 1999). Later Milton Freedman would vindicate his propositions. 
Polanyi may not have been himself very conscious of the importance of his contribution and 
what an achievement it was.  
Polanyi is often identified as a “liberal”, close to Hayek. But in this important “Full 
employment and free trade”, Polanyi builds upon a model of free mutual adjustments 
among productive units driven “by a number of Keynesian riders, advocating among other 
things that governments annually decide the entire distribution of national income, as well 
as levels of monetary circulation and of unemployment” (Jacobs, 1999). Polanyi opens his 
contribution  to “Roads to freedom”, the book of essays in honour of von Hayek (Streissler et 
al, eds., 1969), celebrating his friendship with “my honoured friend Fritz Hayek”, but also 
stating his differences: “It bears on the foundations of individualism in economic life and 
argues that these must be equally respected whether ownership is public or private” 
(Polanyi, 1969). Some years later, after Polanyi death, Hayek commented in a oral history 
interview for the Oral History Program at UCLA: “I would almost say that he's the only 
non economist that I know who wrote a good book on economics”  (Craver, 1983) . He also 
commented; “our answers were not the same”, but “he suffered of the usual thing; if you 
leave your proper subject, other people regard you as an amateur in what you are talking 
about. But he was in fact very competent” (see also Mirowski, 1998 and 2004). This same 
last idea appears often in the literature – a very recent one is A. Sen forward to last reprint 
of The tacit dimension (2009): “given the reach of his philosophical ideas, why is Michael 
Polanyi treated as respected outsider, rather than an insider, in contemporary Anglo 
American philosophy?”. 
 
Five years later (1951) Polanyi publishes “The logic of liberty.: reflections and 
rejoinders”, where he collects articles written with a “consistent line of thought” from 
1943 to 1951: “I take more seriously here than were done in the past the fiduciary 
presuppositions of science; that is the fact that our discovery and acceptance of scientific 
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knowledge is a commitment to certain beliefs which we hold, but that others may refuse to 
share”. For Polanyi science is not the outcome of an objective empiricism, but the result of 
the joint activity (and conflicts) of a community of people sharing the same beliefs, 
including the fundamental belief on freedom on science, as critical to “our obligation to 
cultivate things of the mind” – a radical departure from the prevailing rationalistic view for 
the foundation of science. At this stage Polanyi is not any more very much interested in his 
previous passions (physical chemistry, heterogeneous catalysis), and by now he had a chair 
in Social Studies at University of Manchester, a new chair specially created to 
accommodate his new academic interests. 
Chapters 8 (The span of central direction) and  9 (Profits and polycentricity) are also 
important theoretical critiques to the central planning core of Marxist economics: “I affirm 
that central planning of production – in the rigorous and historically not warranted sense of 
the term – is strictly impossible” (chapter 8) and “there exists no radical alternative to the 
capitalist system. “Planned production for community consumption is a myth” ” (chapter 9). 
Later Polanyi (1969) would write “I think I have proved in earlier writings that the 
production and distribution of modern technology products can be conducted only 
polycentrically, that is, by independent productive centres distributing their products 
through a market. From this I concluded that the claims of the Soviets of having a centrally 
directed production and distribution was essentially fictitious”, with a companion citation 
to The logic of liberty. 
 
At the end of the 50's Polanyi published Personal Knowledge,: towards a post 
critical philosophy (1958), his great magnus opera, and a complementary book (The 
study of man) one year later (1959).  
Personal Knowledge  is an heavy book, highly researched, but difficult to follow and hard 
to read, offering a new integrated philosophy bearing on the consequences his epistemology 
based on the personal knowledge with a fundamental contribution from the tacit dimension 
(or coefficient, as he some times said). The subtitle of the book (“toward a post critical 
philosophy”) clearly states his ambition to create the foundations of a new philosophy not 
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constrained by the tyranny of critical reason and by the limitations of positivism and 
empiricism. Polanyi ambitious objective is clearly stated in the preface for the first edition: 
“I want to establish an alternative ideal of knowledge, quite generally”. And he claims that 
“into every act of knowing there enters a passionate contribution of the person knowing 
what is known, and that this coefficient is no mere imperfection but a vital component of 
his knowledge”, central idea around which Polanyi constructs his “system of correlative 
beliefs” - his post critical proposition for philosophy. 
The study of man, after the 1958 Lindsay Memorial Lectures, “was intended to form an 
extension of the enquiry undertaken in my recently published volume on “Personal 
Knowledge” ”. It reviews his approach and extends it to the knowledge of history, and man 
in history, where moral values and judgements are involved and where they assume special 
importance.  
During 1962 a new revised edition of Personal Knowledge was published, with an 
important new preface. A paperback edition appeared later, in 1974, two years before 
Polanyi death. 
 
Polanyi was older than seventy when he published The tacit dimension , in 1966, a new 
refined revision of his philosophy based on personal knowledge, based on his inquiry from 
1957 until 1966, including advances in the from / to structure for tacit knowing: “all 
thought contains components of which we are subsidiary aware in the focal content of our 
thinking and all thought dwells in its subsidiaries, as if they were parts of our body”. As 
consequence “it is impossible to account for the nature and justification of knowledge by a 
series of strictly explicit operations”. This is a smaller and more readable book that 
Personal Knowledge, were Polanyi has perhaps written some of his best literary pages. This 
book was reprinted in 1983, after Polanyi death.  
 
Meaning was published during 1975, one year before his death (in 1976) and co authored 
with Michael Prosch, who wrote in the preface that “substantially … this is Michael 
Polanyi's work”. Prosch later wrote an important book about Polanyi, including a 
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“bibliography of Michael Polanyi publications” (Prosch, 1986). Polanyi was more than 80 
years old and for more than one decade he had been intensely working in the American 
academic environment, as visiting professor.  
Meaning is a strange and complex book, where some new dimensions of Polanyi thought 
seem to emerge. Meaning is at core of the tacit and personal knowledge process and 
meaning is the key to understanding, in Polanyi epistemology and philosophy of science 
structured by subsidiary and focal awareness. So meaning itself became the last frontier of 
Polanyi inquiry.  In the process he recognized some important differences between scientific 
knowledge and artistic / religious / humanities knowledge: although the structure of 
knowledge is the same for both fields, the values and nature of commitments may be 
different. Continuity with previous thought is maintained and rooted in the same personal 
knowledge, but criteria for evaluations can be different. In order to find the word 
meaningful, it is insufficient to suppose it to be meaningful only in terms of formulas that 
explain everything as resulting from orderly and “rational” interactions of forces” (p. 161). 
 
In our research based on citation analysis, we have not considered the following books, 
sometimes listed as Polanyi’s books : 

1. “Beyond nihilism”, Cambridge University Press, 1960 (36 pages), whose text has 
also been reprinted in chapter I of “Knowing and being. Essays by Michael Polanyi”, 
edited  by Marjorie Green (1969), and only 10 in 60 GS citations are to the book. So 
we considered it as a paper, not a book. This text is a transcript of the 1959 Arthur 
Stanley Eddington memorial lecture (13th lecture of the series).  This paper has 
also been reprinted in “History and hope” books (Jelenski, 1962 and 1970), 

2.  “The logic of personal knowledge: essays presented to Michael Polanyi on his 
seventieth birthday, 11th March 1961”, edited by Marjorie Green (1961), a collection 
of contributions in honour of Polanyi, by other authors.  

3. “Knowing and being. Essays by Michael Polanyi”, edited by Marjorie Green, 
University of Chicago Press, 1969, an anthology of previously papers already 
published by Polanyi 
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4. “Society, economics and philosophy: selected papers”, by M. Polanyi, with an 
introduction by R. T. Allen (1997) - also an anthology of previously published 
papers. 

 
Impact; citations analysis (books) 
All ten books have been identified from GS data – but not from ISI data. Translation 
editions have also been identified from GS, but again not from ISI. 
ISI does not directly return a list of books by any author. But indirect citations of one 
specific book can be searched by its title /author under the “Search citation analysis (? 
Confirm)” option in Web of Knowledge service. These are the citations we report in figure 1, 
ISI column. We found no citations at all for two of the books. Of course, it looks strange that 
no citation is found in ISI for such important books as “Science, faith and society” (1946). 
The other one with no citation (“Full employment and free trade”, 1948) is one of the less 
known books of Polanyi. But these results show the intrinsic structural limitations of ISI 
WoS database. 
As usual multiple references can be retrieved for the same book (see column # items). 
Twenty or more were found for the two most cited books, “Personal Knowledge” (1958) and 
“The tacit dimension” (1966). For instance we found 26 different references to Personal 
Knowledge, although only two were non marginal – one is a citation (of the book in the 
sense of Google Scholar, cited 4185 times) and the other is the book itself (cited 4922 times). 
These two references have 9107 of the total 9266 citations found. It may be interesting to 
note that the citation is cited almost as often as the reference itself. The citation seems to 
have an unexpected importance.  
ISI returns a total around 5.2 thousand citations for the ten books, but GS finds much more 
citations, close to 21 thousand, around four times larger. Figure 1 shows the distribution of 
retrieved citations from each source.  
 
Translations of Polanyi books 
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Citations to the translations of the books have been accumulated with citations to the 
original work, both collected from GS, in the column labelled “GS citations total”. Less than 
4% of GS citations for the ten books are from translation editions. We only found 
translations for four of the books, all retrieved by GS (see figure 2). German translation of 
The tacit dimension has an high number of citations (more than 700), although it shares 
only 8% of the total citations to this book in GS (see figure 1).  
New translations of Polanyi books appeared during last ten years, including a Chinese 
edition (2004) of Personal Knowledge and a Japanese edition (2005) of The tacit dimension. 
A Norwich edition of The tacit dimension also appeared in 2000, and The logic of liberty has 
been translated to Italian (2002) and Spanish (2009). (Ourselves we have also translated 
some of Polanyi works to Portuguese. Portuguese editions of The tacit dimension and The 
study of man are now ready for publication). This continuous flow of translation editions of 
Polanyi's books is a very clear indication of the actuality of his thought. See figure 2 for a 
timeline of the publication of Polanyi books and their translations.  
During 2009 a new English edition of The tacit dimension has also been published by 
University of Chicago Press, with a new forward by Amartya Sen. Last previous edition 
available was from 1983 (published by Peter Smith). 
During 2000 Minerva has also reprinted one of Polanyi most well known and relevant 
essays, “The Republic of Science: its political and economical theory”, first published in 
1962, the first year of the journal itself, then launched by Edward Shils (a friend of Polanyi) 
with a broad and ambitious non Marxist cultural agenda. 
 
Conclusion from book citations analysis 
From data related to citations of Polanyi books, we may conclude: 

 The tacit dimension and Personal Knowledge are the most cited books, and very 
well cited indeed, both from ISI and GS, with some advantage for the first book, 
although the second is often acknowledged as the magnus opera of the author.  

 The weight of these two works together is very similar from both sources: 43% from 
ISI versus 45% from GS. Figure 3 shows the share of citations from both sources. 
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 A second group of Polanyi booksincludes The stydy of man, The logic of liberty and 
Science, faith and society. Number of citations (from GS) is smaller than for the 
first group books, but not residual. But nearly no citations were reported by ISI for 
these books. 

 Atomic reactions, the first book by Michael Polanyi, is the only book with more 
citations reported by ISI than GS. It is also the only non social sciences or 
philosophy oriented book in the list. For all other books, GS reports much more 
citations than ISI. This is of course may be related to the chemistry oriented 
content of the book, against the social sciences content of all the others, and ISI well 
known specialization in natural sciences, especially chemistry – exactly the field 
were Polanyi excelled as scientist before his second academic career as philosopher.  

 Last group of books include the economy and politics related books (Full 
employment and free trade, The contempt of freedom and URSS economics). Both 
GS and ISI report a marginal number of citations for these books – but again GS 
consistently reports more citations than ISI. 

 From GS we have been able to retrieve translated versions of some the books, 
without any prior knowledge of their existence. This was impossible from ISI. But 
this is a formidable advantage for GS when searching for available literature as 
books. 
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Part II 
Some empirical evidence: WoS and GS 
We will analyze some few o his papers, in order to illustrate ISI / WoS features and 
limitations, as well as comparing them with GS results.  
 
Case 1: How many citations does a paper have? 
Polanyi contributed three articles to the magazine Science. They are easily identified on the 
list retrieved by searching by author name in WoS, obtaining also their ("official") number 
of citations.  
Let’s consider just one of those articles: Scientific Outlook - its sickness and cure (1957), 
with seven citations recorded in the WoS. We can easily get the list of the seven papers 
(entities, citing references) that cite the paper.  
However, it is possible to identify (at least) four additional citations to this article, in WoS, 
thar are not counted in those previous 7 citations, recorded in file of the cited paper 
(Scientific Outlook …). Searching by "cited reference search" for Polanyi as “author” and 
Science as “publication name”, you get a list of citing entities that fulfill the search criteria. 
This time the list of citing references was generated directly from the transactions, and it 
shows 22 citing references. Three of them include the link "View Record", which allows 
access to the full record of the citing reference. These three citing references are exactly the 
three articles that Polanyi has published in Science. By year value (1957) we can easily 
identify “Scientific Outlook - its sickness and cure," published in volume 125, pp. 480.  
But in the same list of 22 citing references we can easily identify four additional lines that 
refer to the same article, all with a single citation - all of them with the same year (1957) 
and volume of publication (125), but one with a slightly different name for the author 
(Polanyi M instead of Polanyi) and with slight differences in the page number (468, 482 and 
484 instead of 480). It seems reasonable to consider these four references a priori as 
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potentially legitimate. The cause of the error may lie in the transcription process or it may 
be an error in a citation by the authors of the citing papers (we were unable to verify).  
So WoS database itself contains data easily identifiable and that is not directly reflected in 
the cited entities. This changes a lot (in relative terms) the number of citations for the 
article under analysis: they increase more than 50%: from 7 "official" citations to 7 plus 11 
“unofficial" citations – from 7 to 18. 
In GS a direct search for polanyi scientific outlook immediately identifies the paper under 
analysis as a CITATION, with 16 citations.  
A more detailed analysis of the lists of citaition retrieved both from  by ISI / WoS and from 
GS shows that only 3 citing references are common to both sources. A final list with 24 
citations results combining the two lists - with 13 unique citations from ISI / WoS, 8 unique 
citations from GS,  and 3 common citations from both sources. 
This is a very illustrative result: Scientific Outlook … (1957)  paper by Polanyi has 
7 “official” citations, from direct WoS search results, 
11 “unofficial” citations, from indirect WoS search results, 
18 “total” (official plus unofficial) citations, from both direct and indirect WoS search 
results, 
16 citations, from GS search results, 
24 citations, if we combine the different citations retrieved by all previous searches. 
We can safely say that our paper under discussion is at least 3 times undervalued by direct 
WoS search, and also undergraded by GS results. But the most troubling result is that the 
18 total WoS citations and 16 GS citations for the same paper do only have tree common 
references. 
 
Case 2: What does WoS database know? 
During 1921 Polanyi published two articles in the prestigious German magazine 
Naturwissenschaften. One of them, Die chemische konstitution der zellulose (v. 9, n. 17, p. 
288) does not appear in the normal search in WoS (by author's name and publication). This 
is strange, but it shows that even for journal articles in a publication of the official list 
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covered by ISI/WoS there are persistent coverage problems, despite the claiming (on WoS 
website) that coverage until 1899of the Science Citation Index Expanded.  
However searching on the transactions (cited reference search) generates a list of 14 citing 
entities, with only one displaying the "View Record" link (ie, identifies it as an official") 
reference" - but it refers to another Polanyi article, published in the same magazine and in 
the same year: Faserstruktur im Rontgenlicht (v. 9, n. 17, p. 337).  
Half (7) of the 14 references in that list relate to the first paper (Die chemische …, with a 
total of 43 citations), and six items to the second article (Faserstruktu, 26 aggregated 
citations), and it remains one case (with 3 citations) to be sorted out in this initial analysis. 
Conclusions: ISI / WoS database actually has information on the first article and its 
citations - although it is an article "officially" non-existent. And in the case of the second 
article, which has "official" existence, the number of "official" citations  (19) is less than the 
number of citations for which there is actually information in the database (at least 26).  
Moreover, there is a problem of rigor: both articles were published in German, but their 
titles do appear in English in WoS database. In other cases we have found very 
questionable quality for the translations of titles, from German into English.  
GS searches returns, respectively, 22 and 7 citations of each of the papers. But only 9 and 1 
citations are common to both sources. We may conclude that the two papers were cited at 
least 56 and 32 times – a very different situation than initial results from both sources do 
suggest.  
 
Case 3: Unique and common citations 
For five publications of M. Polanyi, three articles (RF, DC and LI) and two books (LL, TD), 
let’s compare the results from ISI / WoS and from GS. The five works are: 
FR = Faserstruktur im Rontgenlicht (1921) 
DC = Die chemische konstitution der zellulose (1921) 
LI = Life irreducible structure (1968) 
LL = The logic of liberty (1951) 
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TD = The tacit dimension (1966) 
Three of them (DC, LL and TD) do not have official citations in WoS. The other two (FR, LI) 
have 19 and 178 "official" citations. However, the total number of citations (including 
"unofficial" citations) retrieved by WoS cited research search is higher. Figure 4 compares 
the WoS "official" and "total" number of citations, the GS number of citations and the total 
number of citations "fixed" by combining results from the previous lists of citations (WoS 
total and GS).  
Figure 5 shows the number of citations "fixed" combining results from ISI / WoS ("total" 
citations) and GS searches. To the left of the vertical axis, the numbers of unique GS 
citations (negative values). To the right of the vertical axis, the number of unique “total" 
citations " from ISI / WoS (with positive values). The number of common citations from ISI / 
WoS and GS is equally divided between the two sides of the vertical axis.  
The structure of the “fixed” (consolidated) number of citations is shown in Figure 6.  
 We suggest the following conclusions from this analysis:  
1. The number of citations common both to GS and to ISI / WoS is small, always less than 
25%, so most of the citations returned from each source are unique citations.  
2. in both books (TD, LL) and one rticle LI (which is often cited), GS unique citations are 
largely dominant  
3. In the less popular two articles (DC and RF), unique ISI / WoS citing references largely 
dominate.  
 
Case 4: A WoS framework of analysis  
In Table 4, we have organized some conclusions about ISI / WoS search results, as the 
citing reference and cited reference do belong, or not,  they belong to the list of official ISI / 
WoS publications. For each of the four situations, it is noted:  
a) if there is (or not) information available through cited reference search option of WoS (or 
view record in the cited reference search);  
b) if the citing reference accounts (or not) for the WoS "official" number of citations of the 
cited reference;  
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c) if the citing reference may (or not) count for the WoS "unofficial" number citations (via 
cited reference search).  
 
Consequences and conclusions 
What can we conclude from this section?  
a) ISI / WoS is far from perfect and does not meet the credibility to be used as a standard, 
most notably for the assessment of progress in academic career (after all, "the king is 
naked!");  
b) neither ISI / WoS nor GS capture all (or even almost all) of the citations and their 
importance - after all they both show problems;  
c) combining both data sources allows a more accurate estimate for the number of citations;  
d) The WoS "official" number of citations underestimates, sometimes dramatically, the 
"total" number of citations that it is possible to extract from WoS data, and therefore 
deserve no credibility;  
e) WoS could easily recognize the "unofficial” citations investing in more "intelligent" tools 
for analysis, and incorporating affordable technologies that competition is already using.  
Our main conclusion from this analysis, and reading the literature, is that after all ISI / 
WoS results are insufficient, and his status as standard is questionable. Being the 
incumbent until now, the ISI / WoS SCI database was, and often continues to be, considered 
(and accepted) as the reference. For example, the convergence that sometimes has been 
found between WoS and Scopus is taken as a positive sign - but in reality it only shows that 
both are far from the reality. Some will find this convergence positive and they will consider 
divergence with GS as negative (for GS, of course). But we found this divergence positive 
and clarifying, because it shows how much the image of reality transmitted that by those 
sources (based on closed searches) can be biased.  
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Part III.  
Overall impact of Polanyi publications 
Total number of citations of Polanyi works is around 11000 (from ISI) or 26000 (from GS) 
(see table 1). Papers contribute with 52% to the total number of citations, using ISI data, 
but less than 20% using GS data – a significant difference. Breaking papers into two groups 
(chemistry oriented papers versus social science oriented papers – these ones including 
economics and philosophy) helps to understand the patterns associated with the different 
sources of citation data. 
Figure 7 summarizes the total number of citations of all Michael Polanyi books and papers 
(chemistry and social based content), using the number of citations from ISI and GS. GS 
reports near five times more citations for social papers than ISI, but ISI has a deeper reach 
for chemistry papers. For books, GS reports 4 times more citations (as discussed in previous 
section). 
 
 
Bibliographies of Michael Polanyi publications 
Several bibliographies of Michael Polanyi works are now available in the literature.  
Harry Prosch (1986) includes “a bibliography of Michael Polanyi publications” at the end of 
the book. It is a bibliography previously published in the book “The Logic of Personal 
Knowledge …” (Greene, 1961), including 218 scientific papers from 1910 until 1949. 
Gelwick refers John Polanyi, son of Michael Polanyi, and Nobel Prize of chemistry (19XX), 
as the author of this bibliography (p. 175). This final chapter of “The Logic of Personal 
Knowledge …” is not authored, but John Polanyi has contributed with a paper entitled “An 
index to Michael Polanyi contributions to science” (chapter 2), with explicit links for the 
bibliography at the end of the book.  
Prosch (1986) extended that bibliography to include Polanyi’s “non scientific works”, from 
1935 to 1975, based on a list that he acknowledges have been previously originating by 
Professor Richard Gelwick and providing to Henry Prosch by Professor Langford. Of course, 
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this should be the list organized by Gelwicki and published in the book “Intelect and hope 
…”, edited by Langford and Poteat (1968). Prosh (1986) makes no citation of this paper or 
book, although it has been published twenty years earlier. 
Prosch (1986) also suggests his new list to be “the complete bibliography of Polanyi 
publications” (p.  XXX), with 207 entries as papers (excluding republications in 
anthologies). We have used this list to check the data retrieved from ISI and GS. As we will 
see, Prosch claim is not fully sustainable – although his bibliography is indeed very 
complete. 
Allen (1994) and Poirier (2002) have also published annotated bibliographies of Michael 
Polanyi works. Neither of them was available for this research. But R. Allen contributed 
with “An annotated bibliography of Michael Polanyi publications on society, economics and 
philosophy” and also a “Summary of papers not republished above or in Polanyi books” in 
the anthology of selected papers by M. Polanyi that Allen has edited (Polanyi and Allen, 
1997, see Appendix I and II). In the first appendix he lists 67 references (“social” references, 
according to terminology to be introduced later) and he claims to have himself checked all 
the references (unless two). 
Another source is Scott and Moleski (2005) biography of M. Polanyi. At the end of the book, 
a biliography of Michael Polanyi works is offered, per year and per publication order within 
the year. Non-English titles have been translated to English. This bibliography is based on 
previous Gelwick contributions, as well as later additions by Thomas Torrance, and a few 
additions by William Scott himself (see p. xii). 
 
Polanyi papers, chemistry versus social: number of papers and their impact 
First a list of papers by Michael Polanyi was collected from ISI and GS, after sorting out 
duplicates and inconsistencies.  
Figure 8 shows the number of different papers authored by M. Polanyi, as collected from GS 
and ISI. 125 different references were retrieved from GS, more than half (72) with 
chemistry related content. But ISI retrieved more papers (close to two hundred papers), 
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most of them (76%) chemistry related. The number of social related papers was not very 
different (53 versus 46, with more papers from GS than ISI). See table 2 for full details. 
Total number of citations reported is not very different (around 5 versus 5.8 thousand, GS 
versus ISI), but their structure is quite different from the two sources: 90% of citations 
retrieved by ISI are from chemistry related papers, versus 45% from GS. GS 
underestimates the number of Polanyi chemistry based papers and its impact (number of 
citations).  
ISI clearly underestimates the impact of social oriented papers. The consequence is a 
completely different view of the relative importance of each type of papers, as measured by 
the number of citations per paper (see figure 6): 51.4 citations per social oriented paper, 
from GS), versus 12.4, from ISI. The number of citations per chemistry-oriented paper is 
not very different from both sources (31 versus 35). 
Figures 10 and 11 show the distribution of the number of papers authored by Polanyi and 
its impact, as measured by the number of citations per paper and per year, for each type of 
papers, as reconstructed from GS and ISI. Two different periods of Polanyi life emerge: a 
chemistry oriented production until mid fifties, a much more social focused second period, 
from fifties to his death (1976). This is especially well shown by GS data for social papers. 
A consolidation of all references retrieved from GS and ISI allows the identification of 
unique GS citations and unique ISI citations, as well as a comparison of the number of 
citations from ISI and from GS for the common references, by type of papers content 
(chemistry based versus social based). Table 3 summarizes the results. 
Only a minority of 43 (form149) chemistry oriented papers and 23 (from 72) social oriented 
papers were matched from the both ISI and GS. Both ISI and GS unique references are 
indeed important (97 plus 19 papers from ISI, versus 9 plus 30 from GS, chemistry and 
social oriented), with ISI contributing a much larger share of unique chemistry oriented 
papers, and GS contributing with a larger share of social oriented papers (see figure 5). 
But it is the minority of ISI and GS common papers that capture the large majority of 
citations, both for chemistry and for social oriented papers (see figure 12). For chemistry 
papers, GS and ISI common papers represent 71% and 66% of the total number of citations 
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from each source. For social papers the common ones even have a higher share (79% and 
99%). 
As consequence, the number of citations per paper is higher for papers common to both 
sources, on average more than one hundred citations per paper for social papers retrieved 
from GS and a similar number for chemistry papers retrieved from ISI (figure 14). 
Full listings of papers, consolidated from both sources, and with their number of citations 
from each source, are presented in table 5 (chemistry papers) and table 6 (social papers). 
The lists are sorted by the sum of the number of citations from ISI plus the number of 
citations from ISI. Of course this sum does not actually represent the exact total number of 
citations of each paper (duplicates are expected, but they were not checked at this stage). 
But it offers a convenient and consistent measure of the importance of the citations of the 
papers. For each paper, tables 5 and 6 do include the number of citations from GS and ISI 
WoS, the item number in the reference bibliography of Polanyi (as published at the end of 
The logic of Personal Knowledge (Green, 1961)), as well as a code for “note” and a code for 
language.  
Codes for notes are: 
a = only retrieved from ISI WoS 
b = only retrievedfrom GS 
c = retrieved both from ISI WoS and GS (common) 
d = not retrieved neither from ISI WoS neither from GS 
and codes for language are: 
e = English 
f = fench 
g = germany 
r = russian 
Figure 12 reports the number of unique ISI references (, unique GS references and 
references retrieved both by ISI and GS (codes a, b and c for “notes”), by type of content 
(chemical oriented versus social oriented) and figure 13 shows the importance (impact) of 
each group of references (unique GS, unique ISI WoS and common references), as measured 



 
 
                                                                                                           
                                                                                                                    »«MERCADOS E NEGÓCIOS: DINÂMICAS E ESTRATÉGIAS 

 

 

»«wp 102 (2010) 
 22 

by their number of citations. Common papers are the most cited – unique papers are 
marginally cited papers. This is reviewed again in table 14, that shows the number of 
citations per paper (not of the paper), according to each source: GS undesestimates the 
impact of chemical papers and ISI WoS underestimates the impact of social papers, for 
papers retrieved by both sources.  
How related are GS and ISI number of citations? Figure 15 plots the number of citations by 
ISI WoS against the number of citations by GS, per paper of each type (chemical versus 
social). Transformation of variables (square root and log/log) shows somewhat linear 
correlations in the transformed spaces. Considering only common references, retrieved noth 
from ISI WoS and GS, the third plot shows again that the number of citation of chemical 
citations are underestimated by GS and that the number of citations of social papers are 
underestimated by ISI WoS. But the correlation looks reasonable strong and linear in log / 
log scales (but not anyway in linear scales). Of course, this result may have consequences 
for evaluation of performance with ISI and GS data. 
From ISI WoS data, concentration curves (ABC curves) for citations have been ploted (see 
figure 16). It suggests that citaions are more concentrated in the most cited papers in the 
chemistry area that in the social area. 
Finally figure 17 shows the number of papers retrieved from ISI and GS (after 
consolidation), when compared with bibliography by Prosch (1986). Twenty two new papers 
(non listed in the bibliography) have been retrieved. It is interesting to note that most of 
them (14) are from chemistry area. These papers are included in tables 5 and 6. But an 
important number of papers, especially social ones (72 chemistry oriented; 136 social 
oriented), listed by Prosch (1986) have not been retrieved neither from ISI neither from GS. 
They may be marginal as measured by number of citations. But this does not mean they are 
not important – anyway nobody cites unavailable papers. 
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Exhibit A 
Tabulating results from GS search 
 
Publish or Perish (PoP) is a  software program that retrieves and analyses academic 
citations from GS, and tabulates them with associated statistics (Harzing 2009). PoP runs 
as local client program in Windows machines, and it allows export of full tables of results in 
different formats (including CVS). It is also usually faster than Scholarometer (but this is 
not very significant).  
Scholarometer is a plug in code for Firefox and Google Chrome browsers, previously 
known as Tenurometer  (Hoang and Menczer 2009). It has two advantages relative to PoP: 
it runs on non Windows client machines, and it does not generate messages of denial of 
service by Google servers, because it interacts with Google servers the same way a normal 
browser does. Google servers do usually react with (temporary) suspension of Google 
Scholar service when a program requests successive downloads of data from GS servers, 
which are interpreted as potential attacks to the GS servers.  
But Scholarometer has a severe limitation: you cannot export the list of selected (or all) 
entries from a search as a metadata file (for instance in a EndNote like format) or simply as 
a CVS file. It has an export option, but it only downloads metadata for one specific entry 
(reference). You can try to copy/paste the table with data directly from the browse, in the 
computer screen. This will often work, but some times not – but again this manual 
procedure becomes non feasible if the search have generated thousands of references. (An 
full export funtion in Scholarometer would be very helpful, an it seems to be expected for 
next releases, but it is not yet available neither officially announced). 
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Table 1.  
Books and papers from M. Polanyi: citations from ISI and GS 
 
 
 

 
 
 

ISI ISI GS GS GS GS
citations citations citations citations citations citations

Title year # english # english translations total

1 Atomic reactions 1932 1 262 113 113

2 USSR Economics 1936 2 2 10 10

3 The contempt of freedom 1940 2 7 17 17

4 Science, faith and society 1946 4 0 343 343

5 Full employement and free trade 1948 1 0 24 24

6 The logic of liberty 1951 6 2 367 10 377

7 Personal Knowledge 1958 25 2032 9326 43 9369

8 The study of man 1959 7 2 421 30 451

9 The tacit dimension 1966 20 2700 9851 735 10586

10 Meaning 1975 7 247 413 413

books (total) 5254 20885 818 21703

96,2% 3,8% 100,0%

Chem papers 147 5183 72 2219 2219

Social sc papers 46 569 52 2753 2753

Books and papers (total) 11006 25857 25981

Publishers:
1 Williams and Norgate 
2 Manchester University Press
3 C A Watts
4 Cambridge University Press
5 Oxford University Press
6 The University of Chicago University Press
7 Harper
8 The University of Chicago University Press
9 Doubleday
10 The University of Chicago University Press
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Table 2 
M. Polanyi papers, from ISI and GS, by type of content: number of papers retrieved and 
number of citations 
 
 

 
 
 
 
  

source content # papers # citations cit per paper

GS chemistry 72 2219 30,8

social 53 2753 51,9

total 125 4972 39,8

ISI chemistry 147 5183 35,3

social 46 569 12,4

total 193 5752 29,8
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Table 3 
Unique ISI and unique GS references (Polanyi papers), and references retrieved by both 
ISI and GS, by time of content (chemistry versus social) and total: number of papers, 
number of citations and number of citations by paper. 
 

 
 
 
 

# papers # citations % citations citations per paper
gs isi gs isi gs isi

chemical

unique isi 97   1098 21,2% 11,3

unique gs 9 313  14,4% 34,8

both isi & gs 43 1859 4078 85,6% 78,8% 43,2 94,8

149 2172 5176 41,8 37,0

social

unique isi 19  7 1,2% 0,4

unique gs 30 384  13,9% 12,8

both isi & gs 23 2376 562 86,1% 98,8% 103,3 24,4

72 2760 569 52,1 13,5

total

unique isi 116 1105 19,2% 9,5

unique gs 39 697 14,1% 17,9

both isi & gs 66 4235 4640 85,9% 80,8% 64,2 70,3

221 4932 5745 47,0 31,6
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Table 4 
Visibility of "official" and "unofficial" citations in WoS. 
 
 
 
 
 

 

  Cited reference Cited reference 

  ISI non ISI 
Citing 
referênce 

 
Non ISI 

a) YES  
b) NO 
c) NO 

a) NO  
b) NO 
c) NO 

Citing 
referênce 

 
ISI 

a) YES  
b) YES 
c) YES  

a) NO  
b) NO 
c) YESSIM 
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Table 5 
Chemistry oriented Polanyi papers, from ISI and GS sources. See text for details.  
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Table 6 
Social oriented Polany papers, from ISI and GS sources (see text for details) 
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Figure 1  
Citations of M. Polanyi’s books, in ISI and GS 
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Figure 2 
Translations of M. Polanyi books 
 

1930
1931

Atomic reactions 1932
1933
1934
1935
1936
1937
1938
1939

The contempt of freedom 1940
1941
1942
1943
1944
1945

Science, faith and society 1946
1947

Full employement and free trade 1948
1949
1950

The logic of liberty 1951
1952
1953
1954
1955
1956
1957

Personal Knowledge 1958
The study of man 1959

1960
1961 The logic of personal knowledge
1962
1963
1964
1965

The tacit dimension 1966 El estudio del hombre spanish
1967
1968
1969 Knowing and being. Essays
1970
1971
1972
1973
1974

Meaning 1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985 Implizites Wissen german
1986
1987
1988
1989 La logique de la liberté french
1990 La conoscenza personale: italian
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000 Den tause dimensjonen norwich
2001
2002 La logica della libertà italian
2003
2004 nbnbnbnbnbnbnbnbbnbnbnb chinese
2005 cxcxcxcxcxcxcxcxcxcxcx japonese
2006
2007
2008
2009 La lógica de la libertad spanish
2010
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Figure 3 
Share of Polanyi books, by number of citations relative to the total number of citations 
from each source (ISI and GS) 
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Figure 4 
Number of WoS official and total citations, GS citations and "corrected" (consolidated) 
number of citations for five publications of Michael Polanyi. 
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Figure 5 
Source of the citations in the "consolidated" list of citations for five publications of 
Michael Polanyi (see text for legend) 
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Figure 6 
Structure of the "corrected" (consolidated) list of citations for five publications by 
Michael Polanyi, by source of data.  
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Figure 7 
Polanyi citations summary, from ISI and GS: books and papers (chemistry versus social 
sciences oriented papers). 
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Figure 8 
Number of papers of M. Polanyi: ISI versus GS, by type of content 
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Figure 9 
Differences between GS and ISI based importance of chemistry and social oriented 
papers of M. Polanyi: bubble size is related to number of citations of paper. 
Semitransparent bubbles are chemistry oriented papers, opaque bubbles are social 
oriented papers. 
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Figure 10 
Number of published papers by M. Polanyi, from ISI and GS, per year of publication 
and by type of content 
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Figure 11 
Citations of papers by M. Polanyi, from ISI and GS, per year of publication and by type 
of content 
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Figure 12 
Number of unique ISI references (Polanyi papers), unique GS references and references 
retrieved both by ISI and GS, by type of content (chemical oriented versus social 
oriented) 
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Figure 13 
Total number of citations for unique ISI, unique GS and common ISI and GS 
references, by type of content (chemistry versus social) and source of data (ISI versis 
GS). 
Values for social papers represented by negative numbers 
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Figure 14 
Number of citations per paper, for unique ISI, unique GS and common ISI and GS 
references, by type of content (chemistry versus social). 
Values for social papers represented by negative numbers. 
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Figure 15 WP102 
Number of citations retrieved by ISI and GS for Polanyi papers, by type of content 
Original data (top) and transformed (sqrt-sqrt and log-log). 
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Figure 16 from what source of data? ISI? 
Concentration curves for number of citations of Polanyi papers versus number of papers 
(ABC curves), by type of papers (chemistry versus social) 
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Figure 17 
Number of Polanyi papers retrieved from ISI and GS (after consolidation), compared 
with bibliography by Prosch (1986). 
 “non id” is the nuber of references in the bibliography that were not identified neither 
from ISI neither from GS.  
“new” is the number of papers found by ISI and GS that are not in the bibliography. 
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Figure XX WP103 
Number of citations per year, Polanyi works, along time (chemistry and social papers, 
first book (Atomic Reactions) and the most important philosophy books (Tacit 
dimension and Personal Knowledge), according to ISI data  
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Figure xx WP103 
Growing influence of Polanyi works, papers and books, along time, according to ISI 
data. Number of citations per year, from ISI data 
 
 
 
 
 

 
 
  

 


