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Figure 2. ART|GALLERY GIS|COLOGNE, 1994, number of galleries, art dealerships, and publishers
of limited editions from Federal Republic of Germany who participated in Kunstmarkt Köln->ART
COLOGNE 1994 sorted by country of origin by number and percentage. Three ways of visualization:
tabular list, line diagram, and bar chart. Used by permission. © ART|GALLERY GIS|COLOGNE.

Users are provided with detailed information on the geographical origin of the individual
exhibitors via pop-up windows, which open when clicking on the location points (Figure 3). This
includes the address of the exhibitor and a reference to the source from which the location information
originates, insofar as it is not from the art fair catalogues.

 

Figure 3. ART|GALLERY GIS|COLOGNE, 1994, pop-up window for the entry Galerie Borgmann
Capitain, Cologne, including location information; left navigation bar hidden. Used by permission. ©
ART|GALLERY GIS|COLOGNE.

During the second phase, the quantitative location data was continuously supplemented by
further contextual information. The net square meter price of stands per year, special exhibitions
and auxiliary programs, and awards and awardees have already been entered into AGGC. They are
all entered in the left navigation bar, which can be individually hidden or shown (Figure 2 versus
Figure 3). What further contextual information should follow, the challenges and limits that exist, and
what stages of development are being worked on, are explained in Section 4, Section 6, and Section 7.
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4. Challenges of Digital Mapping and the Importance of Providing Contextual Information to
Support Adequate Analysis of Digital Maps in the Example of AGGC

As already discussed in the literature, the analysis of the visualization of geographical relations in
digital maps requires a studious visual literacy, posing enormous challenges to academics in various
disciplines who are currently working with mapping (e.g., Joyeux-Prunel 2013; Dossin 2015). For
AGGC, the ‘raw,’ so to speak contextless exhibitor data collected in phase 1, visualized in the map and
in the tables of exhibitor numbers according to city and country, conceals greater risks. For example, it
could be hastily deduced from the small number of exhibitors at the fair’s first editions that only a few
gallerists and art dealers—which at first and at times were just German ones—showed any interest
in participating in the fair (Figure 4). But this was not the case. Rather, it is clear that Kunstmarkt
Köln->ART COLOGNE during its early days established an aim of becoming a deliberately exclusive,
closed event, which strictly limited the participation of exhibitors, originally exclusively to selected
German exhibitors—all essentially members of the Verein progressiver deutscher Kunsthändler e.V.

 
Figure 4. ART|GALLERY GIS|COLOGNE, 1967, number of galleries, art dealerships, and publishers of
limited editions who participated in the first edition of Kunstmarkt Köln->ART COLOGNE. Used by
permission. © ART|GALLERY GIS|COLOGNE.

It was only under pressure from emerging competitors in the Rhineland (e.g., prospect 1968,
Internationale Kunst- und Informationsmesse IKI 1970), as well as internationally (e.g., Art Basel in 1970),
that the association began permitting foreign exhibitors to participate, at first for a single year (1968),
then in principle from 1971 onwards. Until 1996, the Verein was responsible for the process of admitting
galleries to Kunstmarkt Köln->ART COLOGNE. The association defined and decided upon the conditions
of admittance and coordinated the admission committees (and other juries), which came into being
during the 30 years. In addition, the mergers of Kunstmarkt Köln->ART COLOGNE with other fairs,
such as IKI, had an impact on the number of exhibitors (an increase in the number of exhibitors from 78
in 1974 to 203 in 1975, Figure 5), or with Unfair (in 1994 the integration of galleries that had exhibited at
Unfair during the two previous years) 13.

13 The minutes of the admissions meeting for the 1994 edition of Kunstmarkt Köln->ART COLOGNE note the cumulative
admission as a result of the merger. Cf. minutes [Irene Saxinger] of the admissions meeting for ART COLOGNE 1994 on 25
and 26 April 1994, Cologne, 28 April 1994, ZADIK, no signature.
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(a) 

 
(b) 

Figure 5. ART|GALLERY GIS|COLOGNE, number of galleries, art dealerships, and publishers of limited
editions who participated in Kunstmarkt Köln->ART COLOGNE, three ways of visualization: tabular
list, bar chart, and map (a) 1974, (b) 1975. Used by permission. © ART|GALLERY GIS|COLOGNE.

In order to be able to accommodate such a substantial increase in exhibitor numbers, the availability
of space was decisive, which, following the use of the historic festival hall Gürzenich (1967) and
Kunsthalle (1968–1973) as venues, was provided by the exhibition spaces at Koelnmesse (1974, 1975, 1977,
1979, 1981, 1983–present), as well as NOWEA in Düsseldorf (1976, 1978, 1980, 1982).14 In this context,
the trade fair companies also took over the organizational side of Kunstmarkt Köln->ART COLOGNE,
which led to trade fair practices being accordingly adapted—including the fair companies publishing
the conditions of exhibiting and subsequently terms of participation as well as comprehensive indexes
of artists and galleries in the art fair catalogues. Rombach (2008, p. 63) explains that here again the
influence of Art Basel, the fair’s competitor, played a role. Whether a gallery or art dealer was even able
to apply to participate also depended on their economic circumstances (which in turn were influenced

14 In the period 1975–1983, the location of the fair alternated annually between the trade fair exhibition spaces in Düsseldorf
and Cologne.
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by prevailing economic developments) and on the costs incurred (including the square meter prices
for the stands) in relation to sales. One incentive for participating could also be special exhibitions,
especially for exhibitors obliged to undertake transatlantic travel. For example, after two years without
any galleries from the USA present at Kunstmarkt Köln->ART COLOGNE, in 1984—spurred by a special
exhibition dedicated to the New York art scene—there were once again five US American galleries, all
from New York (Figure 6). In 1986, six Canadian galleries also attended on the occasion of a special
exhibition dedicated to the Canadian art scene.

 

Figure 6. Line diagram for the number of galleries, art dealerships, and publishers of limited editions
from the USA who participated in Kunstmarkt Köln->ART COLOGNE 1967–1997, combined with
information about special exhibitions at Kunstmarkt Köln->ART COLOGNE in 1984. Used by permission.
© ART|GALLERY GIS|COLOGNE [emphasis in the map added].

It became appropriately clear when working on AGGC that there was a risk of premature
misinterpretation in mapping exhibitor locations alone.15 This is why the following factors, extracted
from the literature,16 were identified that have already been addressed in the previous explication. As
the history of Kunstmarkt Köln->ART COLOGNE makes paradigmatically apparent, these were factors
that have had an impact on the composition of exhibitors (including the number and geographic
distribution) and are therefore very useful in providing an adequate viewing of the AGGC digital map:

� Economic and political events,
� Competitor fairs and mergers of art fairs,
� The organizers of the fair,
� Conditions of admittance,
� Admission committees (and other juries) and the selection criteria they employ,

15 Ultimately, researchers who create and provide digital maps cannot be held responsible for misinterpretations by third
parties, and such a warning in AGGC would make users accordingly aware.

16 In reviewing the research literature, certain contextual information has been considered by general consensus to be relevant
and compiled. These include the venue, the number of exhibitors, and the number of visitors. Rombach (2008) collates
the following contextual information in tabular form: Table 2: year, number of exhibitors in total, as well as national and
international exhibitors, location, dates, number of visitors, entrance fees, and sales in deutschmarks; Table 12: artists
represented at Kunstmarkt (categorized by specific styles); Tables 3–10: the most frequently represented artists; Table
11: galleries represented. ZADIK (Zentralarchiv des Internationalen Kunsthandels ZADIK 2016) in its yearly reviews
systematically surveys the number of exhibitors, the number of visitors, the venue, and the accompanying program.
In addition, extensive relevant contextual information is also included.
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� The respective location and spatial configuration of the fair,
� Special exhibitions at Kunstmarkt Köln->ART COLOGNE (already included in AGGC)
� Awards and Awardees (already included in AGGC),
� Net square meter prices of the stands per year (already included in AGGC),
� Total turnover at the fair and the individual turnover of exhibitors,
� The exhibitors’ artistic program,
� Contemporary assessments of the significance of Kunstmarkt Köln->ART COLOGNE.

Nevertheless, they should neither be understood as a hierarchical list nor as a conclusive
one. Furthermore, the different factors occurred in different configurations and strengths over time.
Measuring their exact level of influence and interaction, in turn, presents a challenge that can only be
briefly indicated here. In addition to those factors that are particularly relevant for understanding
the composition of exhibitors, further contextual information can also be identified that will form the
densest, most comprehensive information network possible around Kunstmarkt Köln->ART COLOGNE.
These include:

� Subsidies made available by city of Cologne authorities,
� Displays on the stands,
� Number of visits,
� Number of fair catalogues printed.

The previous explanations have clarified the relevance of including a range of information of
differing origins in AGGC. Therefore, the initial digital map was, and will be, further developed in
a direction that could be covered under the designation ‘deep map,’ which Bodenhamer, Corrigan,
and Harris define as follows: “A deep map is simultaneously a platform, a process, and a product.
It is an environment embedded with tools to bring data into an explicit and direct relationship with
space and time” (Bodenhamer et al. 2015, p. 3). As a result, AGGC will become a special case:
the origin of the exhibitors is visualized and not their location (=stand) at Kunstmarkt Köln->ART
COLOGNE, that is their business premises (=gallery, art dealership, etc.) are indicated at the time of
the event, when the exhibitors gather and meet in one place in Cologne. These two spatial points
of reference to the exhibitors will in future be assembled virtually in AGGC with the assistance of
photographic documentation from Kunstmarkt Köln->ART COLOGNE that is currently being assessed
for use (see Section 5.3). It constitutes one of the sources relevant to AGGC and will be discussed in
more detail in the 5th section that follows.

5. From Where? Or: A Critical Consideration of the Source Materials

Considerations of ‘what should be included in AGGC?’ were simultaneously closely related to
decisions concerning which sources should be used, evaluated, and inserted. Where could the relevant
information be found? And what critical challenges would emerge in the use of such source materials?
What is the extent of their informational value with regard to the representation and reconstruction of
historical reality? It is absolutely essential that such mapping projects as AGGC clearly identify their
source materials, link the information presented with sources, consider them critically, and ensure they
are prominently displayed.

ZADIK’s holdings in combination with the photographic documentation in the Rheinisches
Bildarchiv17 (Rhenish Photo Archive, RBA) provided anchoring points for AGGC. ZADIK possesses

17 In 2013, RBA received more than four million analogue photographs from Koelnmesse. See the press release from
Koelnmesse. 2013. Neue Bleibe für historische Koelnmesse-Fotos, no. 11/Cologne, from May 2013, accessed 29 December 2018,
www.koelnmesse.de/Koelnmesse/Presse/Pressemitteilungen/index.php?aktion=pfach&p1id=kmpresse_kmu&format=
html&base=&tp=k3content&search=&pmid=kmeigen.km_pr08_1369306979&start=0&anzahl=10&channel=kmeigen&
language=d&archiv=.
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a complete set of catalogues covering each edition of Kunstmarkt Köln->ART COLOGNE, as well
as photographs of some editions of the fair, and the archives of the abovementioned organizing
associations, which include the minutes of the partner associations, most of the general and special
conditions for participation (GCP + SCP), reviews in the press, and personal correspondence involving
exhibitors, the fair organizer, rejected applicants, etc.18

5.1. Fair Catalogues

As already mentioned, the fair’s catalogues can be identified as a central source of material, in
which not only the location-related data of exhibitors can be determined, but also the floor plans of
the fair, special exhibitions at Kunstmarkt Köln->ART COLOGNE, together with awards and awardees
(e.g., Art Cologne Prize). A further fundamental set of data is the works of art exhibited at Kunstmarkt
Köln->ART COLOGNE, and the artists who created them. They form, alongside the exhibitors, a further
central group of protagonists at the fair. The compilation and adequate visualization of the exhibited
works of art and their producers pose great challenges. It is not easy to generate data sets which reflect
the actual situation at the time. Similarly to exhibitor data, the names of the artists whose works have
been shown at the art fair could be taken from the fair catalogues. Until the beginning of the 1970s,
the rather formal standardized catalogue entries of the galleries usually listed most of the exhibited
works at Kunstmarkt Köln->ART COLOGNE individually. The gallery entries subsequently became
more individual in their design, and only sometimes containing lists of artists. For the years 1974–1997,
each catalogue provided an index of artists for the entire fair, a central list of the names of the artists
including the galleries that had exhibited them. Nevertheless the fair catalogues are not an entirely
reliable source for the construction of an adequate pool of data, since it cannot be assumed that, on the
one hand, works by all the artists listed in the catalogue were actually shown at the respective stands
and, on the other hand, all exhibited works were actually listed in the catalogue. In comparison to
auction catalogues, art fair catalogues do not always list every single work of art exhibited, but often
merely the names of the artists and a few reproductions of selected works of art. In 1989, for example,
the catalogue pages for American Fine Arts were even empty, whilst the artist/exhibitor index likewise
fails to list the required data (Figure 7).

It was obviously the case that gallery owners occasionally decided at short notice what to actually
present, or works were replaced after they were sold. There were also the rounds of the so-called
Exhibition Jury, which in some cases called for the removal of disputed works of art. It should also be
remembered that considerable business is also generated from the storage spaces integrated into the
stands, for which there is almost no information in the research to date.

In addition to the fair’s catalogues, further sources were also required, individual examples of
which are listed below, and the critical challenges the source materials entail are also identified.

18 For this, see the holdings C1 Bundesverband Deutscher Galerien [und Kunsthändler] BVDG, Cologne, and C2 Kunstmessen
Köln u. Düsseldorf (submitted by BVDG). In addition, the archives of those galleries and art dealers who participated
in Kunstmarkt Köln->ART COLOGNE or were even members of one of the fair’s organizing bodies also contain relevant
documents on Kunstmarkt Köln->ART COLOGNE.
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(a) (b) 

Figure 7. Catalogue entry from American Fine Arts Co, New York. (a) left side, (b) right side
(Messe- und Ausstellungs-Ges.m.b.H. 1989, pp. 128f).

5.2. Press Releases

The number of visits, which are generally easier to determine in comparison to the number of
visitors,19 were communicated by the organizers of Kunstmarkt Köln->ART COLOGNE in press releases.
These are unlikely to be verifiable due to the type of source material. This means that relying on
information supplied by the organizers in their press releases remains academically unsatisfactory,
since it is not clear what system was being employed in determining the number of visits during
the 30 years. In addition, a press release is basically a public relations item and as such part of an
organization’s communication policy. The situation is similar for total sales at Kunstmarkt Köln->ART
COLOGNE, which are also communicated in the organizer’s press releases and—probably adopted
from them—appear in reports by the media.20 Individual exhibitors’ turnover at the fair is seldom
communicated by the galleries themselves, who generally limit the information they publish to
individual (spectacular) sales. However, within the history of the art market this is no surprise, as it is
already known that such details remain largely opaque. As a result, figures concerning number of
visits and turnover—if taken from press releases—should be regarded at most as merely indicative.

5.3. Photographic Documentation

For the period 1967–1973—as far as is presently known—the photographic record is very limited
for Kunstmarkt Köln->ART COLOGNE.21 Since the beginning of the collaboration between BVDG and
Koelnmesse in 1974, fair photographers have been photographing regularly at the art fair. Today, slides
and negatives of photographs taken on behalf of Koelnmesse to document exhibitor stands, special

19 These concern the number of individual visitors to the fair, which means that statistically multiple visits should not be taken
into account.

20 Cf. Rombach (2008, p. 7), who states with regard to Art Basel that no reliable data is available concerning the turnover at
the fair.

21 See for example the holdings of Wolf P. Prange, Berlin (ZADIK, H6), Johanna Schmitz-Fabri (ZADIK, H1), Anita Kloten, and
Peter Fischer (Historisches Archiv der Stadt Köln/HAStK, inventory no. 1401). Angelika Platen, in particular, also took
photographs at Kunstmarkt Köln->ART COLOGNE.
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exhibitions, promotional programs, panel discussions, previews, award ceremonies, charity auctions,
press conferences, and accompanying events, as well as the scene with visitors at the entrance to the
respective trade fair buildings are—as already mentioned—included in the holdings of RBA in Cologne.
The complex tagging of the stands,22 works of art, and people depicted is the greatest challenge
accompanying the use of such photographs.23 Furthermore, there is no claim to completeness; not all
stands and special exhibitions were photographed by Koelnmesse. A prime example is the research
conducted in the archive on photographs documenting the special exhibition Förderprogramm Junge
Galerien24 (Promotional Program for Young Galleries) in 1989, which proved to be unsuccessful.

Ideally, the photographs could be used to generate information about exhibited works of art (and
their producers)—becoming a sort of cross-check for the artist names recorded in the fair catalogues—as
well as for the design of the exhibition stands and special displays. As a result, AGGC can, in the
future, make a contribution to the history of the curating of art fairs. Furthermore, the photographs
will be used in the exhibitor map to create a spatial connection to the venue of Kunstmarkt Köln->ART
COLOGNE, via, on the one hand, the pop-up window of exhibitors in the map (see Figure 3), in
which a link forwards the user from AGGC to the entry on the RBA database, enabling the respective
photograph that has been made available to be viewed along with the associated metadata. And on
the other, all the photographs of each edition of Kunstmarkt Köln->ART COLOGNE will be merged to
create a digital tour, which can be navigated on the basis of the floor plan for the stands. In principle, it
is additionally possible to include the meta-data of the works of art (retrievable by clicking on a work
in the photograph) OR to design a virtual space with placeholders for the works of art (here as well,
the meta-data of the works of art would also be retrievable by clicking on them).

5.4. Minutes of the Board, Member, and General Meetings of the Associations and Admission Committees

The minutes enable deep insights into the work of the associations that have organized Kunstmarkt
Köln->ART COLOGNE. They have been essential in the reconstruction of the genesis of the conditions
for admittance and the composition of the admission committees. At the same time however, they
entail one of the biggest challenges concerning data protection, as described in 6. below. The compiling
of the minutes turned out to be especially time-consuming, because for this period of 30 years they
were not housed in their entirety in archives about the fair and the organizing associations that have
been under examination, but unsystematically scattered across various archives—including those of
the exhibitors.

5.5. The Art Fair’s General Conditions for Participation (GCP) and Special Conditions of Participation (SCP)

Since their first publication in 1974, the terms and conditions of participating at Kunstmarkt
Köln->ART COLOGNE have included information concerning the prices per square meter for the
stands25, which have already been included in AGGC. It has, however, not been possible to take
into account any special conditions that may have been agreed with individual exhibitors, to which
the documentation frequently points. The GCP also contains official information on the admissions
committee and the fair’s jury—although no names are specified—and on the prerequisites for the

22 Since, according to current information, the stands’ identification is rarely photographed, the exhibitors’ stands can only be
assigned to the photographs on the basis of the works of art in each stand, handwritten notes by the photographers, and
the clues displayed on such identifiers as information signs that can be discerned in photographs of the fair’s aisles. This
requires use of the researcher’s knowledge of Kunstmarkt Köln->ART COLOGNE, the art market, and art history.

23 As a collaborative partner, the RBA is currently digitizing just one initial year, namely 1974. With the involvement of
students at the Department of Art History at the University of Cologne, during a seminar by Johanna Gummlich and Nadine
Oberste-Hetbleck in the 2019 summer semester, the digitized photographs in the Art Publishing System (APS) database of
RBA are being formally inventoried and indexed, and in addition some are being more deeply examined for the research
project. It is a trial run focusing on one year, to assess the effort that will be required in the subsequent years.

24 For more information see Oberste-Hetbleck (2018a, pp. 9f).
25 They were taken from the SCP for AGGC.
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admission of applicants as exhibitors, as regularly referred to by the admissions committee during
its work.

A systematic compilation and evaluation of both the minutes and the conditions for participation,
covering a period of thirty years, has been carried out for the first time. However, they could not yet
be included in AGGC, as explained in the following section.

5.6. First-Hand Reports from Protagonists Involved in Kunstmarkt Köln->ART COLOGNE26

A highly valuable source in the study of the history of fairs for modern and contemporary
art are eyewitness interviews. Although oral history poses some challenges as a scholarly source
(Spuhler 2010), such as the reliability of remembering long past episodes (the brain’s selective memory)
and subjective perspectives on events, it at the same time offers a kind of counter narrative to
information from documentary records, such as those archived by the organizers of Kunstmarkt
Köln->ART COLOGNE. Their strength lies, moreover, in the investigating of circumstances that cannot
be extracted from existing sources or are not addressed by them. Therefore, the focus here should lie in
particular on gallery owners who participated in Kunstmarkt Köln->ART COLOGNE, members of the
admissions committee or the vetting commission, Koelnmesse employees, rejected applicants, and
contemporary observers. In any case, from an academic perspective the verifying of data and facts is
indispensable, and that is why eyewitness interviews require a careful process of assessment.

6. The Parameters of Integrating Contextual Information

This section will be examining to what extent the information previously mentioned and considered
essential can be integrated into AGGC. This is not just a technical issue, one that does not require
discussion here,27 but in many respects it is, above all, a legal one.

The integrating of further archival materials into AGGC, be it in the form of digital facsimiles or
merely information generated from them, is not readily possible. In particular, there are restrictions
relating to data protection (keyword: privacy rights) and copyright. Since this extends deeply into
legal issues, only aspects concerning those archival materials which are considered essential to the
history of Kunstmarkt Köln->ART COLOGNE and consequently ought to be included in AGGC are
touched upon. It also becomes clear at this point that the legal situation differs, to an extent, from state
to state and that the specific legislation of the state or of the group of member states in which such
projects are published establishes the framework for data protection and copyright. The following
remarks apply to AGGC in accordance to the conditions pertaining to publication in Germany as part
of the European Union.

Much of the archival material that has been identified as relevant to AGGC, and ideally should be
published there, names specific individuals. This is particularly the case for the process of admitting
exhibitors to Kunstmarkt Köln->ART COLOGNE. It begins with the specific naming of members of
the various bodies responsible for admission and scrutiny of the works on display and layout of
the exhibition stands, the names of both applicants who have been admitted or rejected, and third
persons also involved. In this case—especially as a consequence of the European General Data
Protection Regulation (EU-DSGVO, exceptions for academic purposes are regulated under Art. 85
EU-DSGVO)—at the time of publication of this paper, the consent of all natural persons named
is to be obtained for the processing of the relevant data, which means a great deal of effort, and
with the assumption that some of them could withhold consent. In addition, under German law
at both federal and state level, there is a general period of protection for documents held in public

26 Especially gallery owners who participated in the art fair, members of the admissions committee or the Exhibition Jury,
Koelnmesse employees, rejected applicants, and contemporary observers.

27 At this point, the media-informatic aspect of AGGC should be briefly mentioned: The locations of the participating galleries
during the first three decades were georeferenced (GeoJSON) and visualized in an online map (Leaflet.js). Through a reactive
environment (Vue.js), the online map is embedded with further information.

84



Arts 2019, 8, 88

archives. This dates from the creation of the documents and remains valid for 30 years thereafter
(§11 Absatz 1 Bundesarchivgesetz (BarchG); §7 Absatz 1 Archivgesetz Nordrhein-Westfalen (ArchivG
NRW)). Restrictions regarding personal documents are based on the date of death of the person
concerned. Without appropriate permission, these may only be used ten years after the death of the
respective person at the earliest (§11 Absatz 2 BarchG; §7 Absatz 1 ArchivG NRW). These regulations
are often used as a guideline for private archives, whereby the use is specified by the respective owner
(Hausmann 2016, p. 19).

Another major area concerns copyright, which covers works of art of various types. The starting
point here is likewise the date of the artist’s death (=copyright owner): according to §64 UrhG, copyright
expires 70 years after the death of the author—as does the copyright of the artist with regard to both
works of fine art and photographic works. This is particularly challenging with regard to photographs
of exhibition views including people and works of art. In such cases, in Germany, insofar as the periods
of protection have not yet expired, both the rights of the photographer as the author of the photograph
and the rights of the authors of all works of art that are identifiable must be taken into account. In
addition, usually all the people who have been photographed (the rights to one’s own image §22
KunstUrhG) must also be asked for consent (exceptions are regulated under §23 KunstUrhG).

The reasons already mentioned make it clear that even though some documents researched and
compiled for Kunstmarkt Köln->ART COLOGNE, such as the minutes, are indeed being evaluated,28

they cannot currently be published, or only following much effort, whereby the chances of success are
questionable. It remains to be considered whether these absences should be visibly included in AGGC
in the course of its future development. One possibility would be to insert placeholders in AGGC
for the signatures of the respective documents or for the inventory ID (for example, in the ZADIK
archives), if the relevant holdings have not been developed in depth yet. Due to the modular structure
of the Vue framework, which has been selected for the programming of AGGC, it is possible to both
expand and scale the project, offering a variety of prospects for the future. Such placeholders could
then be replaced, changed, and updated accordingly during future research.

7. Conclusions and Future Developments

Work on AGGC was initially begun in order to trace the historical development of the first fair
for modern and contemporary art, systematically and source-related, employing primarily visual
and timeline-based networked data. To this end, the emphasis has been on the exhibitors, as they
form a central group of protagonists at the fair, and their composition in terms of numbers and
geographic origin—as well as their artistic programs (that is the artists and their works of art)—is key
to understanding the profile of the art fair. The focus of AGGC has been, and still is, on a digital map
of the exhibitor’s locations, which functions as a point of entry into the platform for AGGC users, as
well as forming the center of the data organization. It enables the user to intuitively—being consistent
with the human brain’s search for patterns—recognize geographic clusters quickly in terms of the
composition of exhibitors over time. These can be tracked for 30 years, depending on specific interests,
at international, national, regional, city, or street levels, initially focusing on questions of who, when

and where that are answerable in detail with regard to the composition of exhibitors. However, in
order to support an adequate analysis of said composition and to approach the question of why the
composition of exhibitors took a specific form each year, requires the contextual information, identified
in this paper, relating to the factors that were of influence. The quantitative exhibitor data needs to be
supplemented by qualitative information that AGGC would like to merge at the level of Open Access.
AGGC pursues a direction towards a deep map, where the contextual information and data paths
(tables, line graphs) that partially surround the map can be switched on and off. This is accompanied

28 Making the data relating to the relevant persons anonymous would be one solution, which would at least make statistical
evaluations feasible.
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by a fundamental challenge in the further development and enhancing of AGGC, that is the issue of
the layout and structuring in terms of the way in which the information is provided. Where exactly
should contextual information be placed, in what manner should it be combinable, and what should
be simultaneously visible? There are also additional challenges specifically relating to the previously
mentioned issues relating to data protection and copyright restrictions.

However, in order to clarify existing relationships between protagonists (exhibitor’s partner
galleries, artists being represented by exhibitors, positions occupied by exhibitors on Kunstmarkt
Köln->ART COLOGNE committees, etc.) in their various manifestations and intensities, it would be
necessary to have a presentation and analysis of data which goes beyond those employed to date in
AGGC. By using the data that has been collected as well as that from documents still currently being
assessed and made accessible (photographs of the stands) and additional evaluations of existing sources
(e.g., fair catalogues, minutes from the Kunstmarkt Köln->ART COLOGNE’s admission committee),
another level of visualization and analysis could be added, with the assistance of network analysis.
This remains a task for future stages of development.

In line with the visual-spatial approach pursued by AGGC, and to complement the locations of
the exhibitors in their countries of origin and the views of their stands at the fair, a further spatial
component will be added in the future. This will be a result of the analysis of the composition of
exhibitors over the period under investigation. Despite fluctuations, during its first 30 years Kunstmarkt
Köln->ART COLOGNE was characterized by a predominance of German galleries (caution: this says
nothing about the origins of the works on view).29 Except for two surges of over 40% in the years
1974 and 1989, the participation of foreign galleries over the course of these 30 years averaged 30%.
Galleries from a total of 40 countries were represented in various constellations and frequencies. When
we once again look specifically at the German galleries that participated during the 30 years, one can
see that increasingly more galleries took part in Kunstmarkt Köln->Art Cologne, in some cases only for
particular periods of time. It is notable that galleries from Cologne constantly formed the largest group
from one city with large numbers of exhibitors. This remains so even after the addition of foreign cities.
Therefore, the next stage of the project, which has already begun, will be focusing more on the situation
in Kunstmarkt Köln->ART COLOGNE’s home region during the period under investigation. For this,
the geo-referenced locations of all protagonists in Cologne are currently included who—according
to the selected source, a consistent one over time—were dealing in art during the period under
investigation.30 This phase is intended to address questions around the impact of the art fair on the
city itself and in particular the development of Cologne as a center for the art trade. It has also become
clear that comparing data from various art fairs worldwide would be of great interest and could add a
supra-regional focus. This too could become a future stage in the working process.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflicts of interest.

29 Quemin (2013), 166 assesses the composition of exhibitors with regard to countries of origin, in the context of an analysis of
Art Basel 2008, stating: “The national diversity of exhibiting galleries is generally a good indication of the quality of an art
fair, which should ideally resist the frequent pressure to favour domestic galleries and limit the number of places available
to national exhibitors (unless it is organised by a leading art-market country with highly reputable galleries).” He also, with
reference to his statements in Quemin (2006), includes Germany amongst the latter, so that a strong presence of German
galleries at Kunstmarkt Köln->ART COLOGNE is not essentially surprising.

30 For this purpose, a data set was created from the business telephone directory. This included all entries found under the
categories of art dealers, paintings, galleries, even though not every category was to be found in every edition of the business
telephone directory.
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Abstract: This study presents a data driven comparative analysis of the painting industries in sixteenth
and seventeenth century Antwerp and Amsterdam. The popular view of the development of these
two artistic centers still holds that Antwerp flourished in the sixteenth century and was succeeded
by Amsterdam after the former’s recapturing by the Spanish in 1585. However, a demographic
analysis of the number of painters active in Antwerp and Amsterdam shows that Antwerp recovered
relatively quickly after 1585 and that it remained the leading artistic center in the Low Countries, only
to be surpassed by Amsterdam in the 1650’s. An analysis of migration patterns and social networks
shows that painters in Antwerp formed a more cohesive group than painters in Amsterdam. As a
result, the two cities responded quite differently to internal and external market shocks. Data for this
study are taken from ECARTICO, a database and a linked data web resource containing structured
biographical data on over 9100 painters working in the Low Countries until circa 1725.

Keywords: Amsterdam; Antwerp; painting; Dutch Golden Age; Flemish Baroque

1. Introduction

At an auction in the early autumn of 1637, Rembrandt bought the painting Hero and Leander by
Peter Paul Rubens for a little less than 425 guilders. Today, two paintings by Rubens with this subject
are known: One in the collection of the Gemäldegalerie in Dresden (Figure 1) and a smaller version of
the same painting in the collection of Yale University. From these paintings, we know that the painting
bought by Rembrandt depicted a dramatic scene in which the Nereids out of a stormy Hellespont bring
ashore the dead body of Leander who drowned during a midnight swim to meet his lover Hero. She is
depicted at the right side of the painting, throwing herself into the Hellespont out of devastation over
her lover’s death. Prior to being purchased by Rembrandt, the painting had been in the possession of
the Amsterdam painter Jan Jansz. Uyl who had given it as collateral to the lawyer Trojan de Magistris.
Uyl was no stranger to Rembrandt, who had previously bought a number of works painted by Uyl
himself.1 Visiting his workshop, Rembrandt would have become familiar with the Hero and Leander
before he had the opportunity to actually purchase it. This might well have been as early as 1633 when
Rembrandt painted his own dramatic scene at a dark and stormy sea: The famous—but stolen—Christ
in the storm on the lake of Galilee (Figure 2).

1 The documents concerning Rembrandt buying the Rubens painting and his relation to Jan Jansz. Uyl are discussed by
Van Eeghen (1977). She suggests that Rembrandt participated as a shill bidder at the auction and might not have bought the
painting on purpose. However, she fails to explain how this would make sense.
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Figure 1. Peter Paul Rubens, Hero and Leander, ca. 1608, oil on canvas, Gemäldegalerie Dresden),
artwork in the public domain.

Rembrandt admired Rubens. According to Schwartz (2018), he admired him to such a degree
that in his early career he was driven by a fierce ambition to equal and to outperform the grand
master of ‘Flemish Baroque’. For many who are familiar with seventeenth century Netherlandish
art, this might still come as a surprise. After all, there is a large body of literature and critiques in
which the two artists and their works are described in antithetical terms: The Roman Catholic versus
the Calvinist, the aristocrat versus the miller’s son, grace versus realism, and extravaganza versus
introspection. However, as Schwarz also pointed out, this Rubens/Rembrandt dichotomy is largely
the product of nineteenth and early-twentieth century nationalist historiography and museology.
In the aftermath of Belgium becoming independent of the Netherlands (1830–1839), the new Belgian
authorities actively supported the creation of an own national history. In this climate, a series of events
and publications around the Rubens Year 1840 (two hundred years after his death) contributed to the
appropriation of Rubens as a Belgian national icon (Schwartz 2018; Pil 1993; Wijnsouw 2018). The
Dutch, of course, responded by claiming Rembrandt as their national icon. Catalyzed by publications
like those by Busken Huet (1879, 1882), this identification of Rubens with Belgium and Rembrandt
with the Netherlands quickly became institutionalized in Dutch and Belgian historiography. Even the
celebrated Johan Huizinga wrote—without any reservation—that ‘you grasp Rembrandt through the
Netherlands, and the Netherlands through Rembrandt’ (Huizinga 1941, p. 150).

Seventeenth century Netherlandish painting and painters would—in terms of classification—suffer
the same fate as its most famous artists. Whereas contemporary biographers like Van Mander, De Bie,
and Houbraken still spoke about Netherlandish artists indiscriminately, nineteenth century biographers
like Kramm started to subdivide them into Dutch and Flemish artists. This practice has continued
until today. As a result, the Flemish Baroque painting and Dutch Golden Age painting are almost
always studied in separation, as distinct phenomena. However, there are some notable exceptions.
Briels (1987, 1997), for instance, demonstrated that many Dutch Golden Age painters were actually of
Flemish descent and consequently, he argued, Northern Netherlandish painting was strongly rooted
in Flemish traditions. The work of Briels was the onset of a gradual rethinking of the ‘North–South
divide’ in the history of seventeenth century Netherlandish art by many scholars. Most explicit in
this rethinking were De Clippel and Vermeylen (2015) who called for a more integrative history of
Dutch and Flemish art. Their research project Cultural transmission and artistic exchanges in the Low
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Countries, 1572–1672 yielded a number of studies that highlighted the interconnectedness of painting
in the Dutch Republic and the Habsburg Netherlands from various perspectives.

 

Figure 2. Rembrandt, Christ in the Storm on the Lake of Galilee, 1633, oil on canvas, Isabella Stewart
Gardner Museum (stolen), artwork in the public domain.

With the present study, we continue in this line of research. Considering the current developments
in the historiography of seventeenth century Netherlandish art, the question arises how the painting
industries in Antwerp and Amsterdam, the main artistic centers of the Netherlands, actually compared.
Were they comparable in size, development, and social structure? To which extent were those industries
connected by means of migration? Furthermore, thinking of painting as an industry also allows us to
take into account broader spatial and economic developments. This is particularly relevant in the case
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of Antwerp and Amsterdam, because after 1585 the latter city took over the former’s position as the
most important gateway in the Northern European trading system (Lesger 2006). Antwerp’s economy,
however, experienced a remarkable revival in the first half of the seventeenth century, a period often
referred to as the Indian Summer of Antwerp’s Golden Age.

2. Data

The sharp distinction being made between Dutch and Flemish art is obviously an important reason
why a comparative analysis, let alone an integrated analysis of the painting industries of Antwerp and
Amsterdam, is still lacking. Another reason is data. What we need for such a comparison is structured
data on all the persons involved in this trade, some of their characteristics (occupations, periods of
activity, et cetera), and preferably also data on the relations between these persons. Considering
that besides Rubens, Rembrandt, and of course Jan Jansz. Uyl, more than 4000 other painters have
been active in Antwerp and Amsterdam during this period, one will understand that this is by all
means a very tedious task. Nevertheless, we accepted this challenge, and over the past years we have
collected such data on a very large portion of the painter populations of Amsterdam and Antwerp in
the sixteenth and seventeenth centuries. These data were structured and stored in a prosopographical
database and web resource called ECARTICO.2

ECARTICO has its roots in a research project on history painting in Amsterdam in the mid
seventeenth century. While building a research database—which was quite limited in scope—for
this project, we were so fortunate that the late Pieter Groenendijk was willing to share his data
that were collected to draw up a lexicon of Netherlandish visual artists from ca. 1475 to ca. 1725
(Groenendijk 2008). As a consequence, we were able to build a data set with a much wider scope than
originally intended. In consecutive projects, we also added data on book sellers, printers, publishers,
sculptors, gold- and silversmiths, and other representatives of the ‘creative industries’. Currently,
ECARTICO is being further developed as a central Linked Open Data resource for Golden Agents,
a digital research infrastructure for the Dutch Golden Age (Brouwer and Nijboer 2018).

In its design, ECARTICO is being geared toward the aggregation and grouping of biographical
data. In this objective, it takes a different approach than documentation systems that are primarily
designed for storage and retrieval of single data. Both our data model and our data entry policy are
focused on avoiding, for instance, non-standardized input and duplicate entries. In case of uncertainty,
this offers less room to leave things open for interpretation by the (human) end user. Choosing data
consistency over expressiveness at the level of single facts, however, ensures more reliable results at
higher levels of aggregation.

Currently, the database contains biographical data on more than 45,000 persons, of whom more
than 9100 are labeled as painters. Unlike traditional art historical resources which are biased toward
artists whose works are still known, we also included data on minor artists whose names are only
known from written sources. By including all persons who are mentioned as ‘painters’ in written
sources, we also included data on painters who may actually have been house painters. That is not just
an imperfection to be accepted for the sake of inclusiveness, but rather an acknowledgement of the fact
that in the sixteenth and seventeenth Low Countries there was often a gliding scale between minor
artists and ordinary house painters (Mund 2005; Bakker 2011).

In the past years, we have extensively corrected the existing data and added many data on
the relatives of artists and on visual artists that were not covered by the original Groenendijk data.
We have done extensive research on the Amsterdam baptism, marriage, and burial registers in the
past years. This has yielded a lot of new data on Amsterdam painters in the Dutch Golden Age.
In 2010, we had data on 1010 painters who had been active in Amsterdam in the seventeenth century
(Nijboer 2010); at the time of writing, this number has risen to 1744. Unfortunately, the admission

2 http://www.vondel.humanities.uva.nl/ecartico/.
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ledgers of the Amsterdam guild of Saint Luke have not survived the ravages of time. Regarding
Antwerp, however, these lists—although with a few omissions—are still at our disposal, and they
were published by Rombouts and Van Lerius (1864). These Liggeren are not completely covered
by the ECARTICO database yet. However, current coverage is well over 90%, and data processing
on Antwerp painters is steadily proceeding. We expect to have covered the Liggeren and auxiliary
resources (e.g., Duverger 1984; Van Hemeldonck 2007) more completely in the course of 2020.

The ECARTICO database is accessible through an online interface. Web users can browse through
individual records, but they can also use several tools to visualize and analyze the data. All these tools
run directly against the database. In the following section, we use these tools to provide some new
insights into the topic under discussion. Keeping in mind that we are dealing with data that are not
complete, we provide some provisional statistics on the Antwerp and Amsterdam painter populations
in the sixteenth and seventeenth centuries.

3. Counting Painters in Antwerp and Amsterdam

Using the (dated) work locations documented in ECARTICO, we can calculate the total number of
painters that were active in a given place for each year. In Figure 3, we have plotted these numbers for
Antwerp and Amsterdam between 1500 and 1700. Since we are dealing with incomplete data, these
numbers are of course lower boundaries above which the actual population size has to be estimated.
The plotted numbers for Antwerp between 1585 and 1590 are expected to be very close to the actual
population size because there are two fairly complete lists of guild members for that period and
because extensive research has been done on the painter population of that period. Outside of this
range, we expect the actual population sizes to be higher than the plotted numbers. Going back further
in time, the difference is likely to become more significant.

Figure 3. Number of painters active in Antwerp and Amsterdam, 1500–1700. Source: ECARTICO, date
accessed 10 April 2019.

Notwithstanding that they represent lower boundary estimates of actual population sizes,
the curves plotted in Figure 3 reliably reflect the demographic trends of the two painter populations
under consideration. Since we are dealing with two finite populations that are already extensively
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covered by the available data, additional research and data entry will lift the curves but is not likely to
significantly alter their shapes.

Until the last two decades of the sixteenth century, the chart does not show a very surprising
pattern. While Amsterdam was still an artistic center of modest importance, Antwerp developed
into an important market for art while becoming the main commercial metropole north of the Alps
(cf. Vermeylen 2003; Martens and Peeters 2006). The only thing that might be surprising is that the
data collected so far suggest that the Antwerp painter population stagnated from circa 1550 onward,
the more so since we may safely assume that the peak in 1585 can be attributed to the sampling bias
described above. We have considered the possibility that this phase of stagnation could reflect a lack of
sources, since the Liggeren are very incomplete for the 1560’s. However, if we narrowed the Antwerp
painter population to only painters whose works are known, the curve would indicate a similar phase
of stagnation, and the 1585 peak would disappear.

Therefore, the stagnation of the Antwerp art market may well have predated the religious, military,
and political events and developments that had such a profound effect on artistic life in Antwerp:
The rise of Protestantism and the revolt of the Dutch against their ruler, the king of Spain. After the
iconoclasm of the 1566 Beeldenstorm and the looting of the city by Spanish troops in 1576, Antwerp took
the side of the rebels in their struggle against the king of Spain from 1579 onward. In 1581, Calvinism
became the official religion of the town. Antwerp had a good starting position to become the leading
city in the independent Dutch Republic. However, on 17 August 1585, after being besieged by Spanish
troops for fourteen months, Antwerp surrendered to the Spanish Crown. Protestant inhabitants of
Antwerp were offered the choice to reconcile with Catholicism or to leave the city. Many chose the
latter option.

Emigration and the fact that very few painters entered the trade in the years following 1585
had a dramatic effect on the Antwerp painter population which decreased in size by about one half.
Meanwhile, the Amsterdam painter population rose rapidly in size. Shortly after 1590, the Antwerp
and Amsterdam painter populations were almost comparable in size. At the same time, the Antwerp
painter population started to grow again and—according to the chart—continued to be larger than that
of Amsterdam for six decades. Recalling that much more data have been processed on Amsterdam
than on Antwerp, we may safely assume that the latter city stayed ahead of the former until the late
1640′s. Only after 1650 did the Amsterdam painter population surpass that of Antwerp.

The continuing importance of Antwerp compared to Amsterdam between circa 1590 and circa
1650 is one surprising outcome of this time series. Even more remarkable is that the growth of the
painter populations in Antwerp and Amsterdam between 1590 and 1620 runs almost perfectly parallel,
and between 1620 and 1640 both populations suffered from an almost equal phase of reduced growth.
This similarity in development means that both the ‘restoration’ of painting in Antwerp and the ‘rise’
of painting in Amsterdam cannot be explained by focusing on mere local conditions (and specifically
local demand) as has been done so far (e.g., Bok 1994; Timmermans 2008; Sluijter 2009; Nijboer 2010).
Instead, the pattern discussed here points at a high degree of market integration, something that is also
evidenced by the lively trade in Antwerp (and Mechelen) paintings in the Dutch Republic and the
frequent travels by Antwerp painters and art dealers to the north (cf. Duverger 1968; Sluijter 2009;
Rasterhoff and Vermeylen 2015).

4. Migration

Most historians will agree that the Fall of Antwerp in 1585 was a pivotal event in the shift of the
economic focal point of northwestern Europe from Antwerp to Amsterdam. In the years following
1585, about 38,000 people left the city (Briels 1985, p. 80). Briels has argued in several publications
(Briels 1971, 1974, 1985, 1987, 1997) that the flux of (mostly) religious refugees was instrumental in
the actual relocation of commercial activities, including painting, from the Southern to the Northern
Netherlands. Gelderblom (2000), however, has shown that most merchants originating from the
Southern Netherlands, who were active in Amsterdam in the late sixteenth and early seventeenth
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century, were relatively young when they settled in Amsterdam and that they arrived with modest
capital. van der Linden (2015) analyzed the 1584/85 Antwerp painter population and concluded that
only a minority of the painters left the city after 1585. Moreover, painters with an established reputation
were even more likely to stay, and when they left, they did not go to Amsterdam. Similar reservations
with regard to the claims by Briels have been made by Sluijter (2009).

When we take a look at the figures for Amsterdam in the period 1585–1620 (Table 1), we find more
ground to be critical about the thesis of Briels. In this period, we have evidence for 321 painters being
active in Amsterdam, from whom 61 were born in Antwerp. However, the number of painters that
had actually been working in Antwerp prior to settling in Amsterdam was much lower: Only 32 on a
total of 321. When we narrow the period under investigation to 1585–1600, Antwerp links become a
little more prominent, but even then it is clear that the growth of painting in Amsterdam in the years
following 1585 was certainly not the result of the relocation of painter workshops (or to put it in the
abstract: Production capacity) from Antwerp to Amsterdam.

Table 1. Painters in Amsterdam and their relation to Antwerp, 1585–1600 and 1585–1620.

1585–1600 1585–1620

Total number of painters active in Amsterdam 112 321
Born in Antwerp 31 61

Active in Antwerp prior to settling in Amsterdam 24 32

Source: ECARTICO, date accessed 10 April 2019.

Notwithstanding this conclusion, Antwerp born artists were conspicuously present within the
Amsterdam painter population of the late sixteenth and early seventeenth century. However, there was
a much wider area from which Amsterdam painters were recruited.3 Amsterdam was an immigrant
town and remained so for the rest of the seventeenth century. This was in sharp contrast with Antwerp
where most artists were natives, as is illustrated in Table 2.

Table 2. Number of painters in Antwerp and Amsterdam according to place of birth, 1600–1700.

Native Non-Native Unknown

Amsterdam 640 (37%) 909 (52%) 195 (11%)
Antwerp 534 (36%) 155 (10%) 811 (54%)

Source: ECARTICO, date accessed 10 April 2019.

Throughout the seventeenth century, the Amsterdam painting industry was much more open to
outsiders than the Antwerp industry. This is also reflected in the degree to which the trade of painting
was handed over from father to son (Table 3). The number of painters in Antwerp who were both
natives of the city and sons of painters was large in both a relative and absolute sense. This indicates
that the Antwerp market for paintings was much more than its Amsterdam counterpart an insider’s
market. This implies that both markets were quite different in terms of information asymmetries,
market access, and competitiveness, but there is no reason to assume that such differences in market
conditions seriously affected the economic performance of the painting industry of one city over the
other. More important is the implication that the painting industries of Amsterdam and Antwerp
evolved around different stocks of social capital.

Recent contributions to social capital theory state that networks of tight interpersonal relations
(bonding social capital) are beneficial to enhancing high levels of mutual trust and the formation
of informal institutions that make markets operate smoothly. However, such networks are also
susceptible to lock-in effects (situations in which the costs of change are higher than the benefits of

3 See also the zoomable map on: http://www.vondel.humanities.uva.nl/ecartico/analysis/?task=origin.
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change). Networks of loose and outward interpersonal ties (bridging social capital), on the other
hand, tend to facilitate innovation and access to new opportunities (Knorringa and Van Staveren 2006;
Wang et al. 2016).

When, like in Antwerp, economic and artistic activities are embedded in a local network of strong
interpersonal ties, relocating such activities is likely to result in a loss of social capital. That makes insider
markets relatively resistant to external shocks, like the Fall of Antwerp, because leaving would simply
cost too much (cf. van der Linden 2015). On the other hand, as De Marchi and Van Miegroet (2012)
have recently argued, because of the strong kinship ties, the Antwerp art market was also characterized
by a tendency toward risk avoidance and rent seeking behavior. As a result, painters in Antwerp were
less equipped to deal with internal shocks, like a drop in demand. The heterogeneous and loosely
connected painter population of Amsterdam had more and better opportunities for exploring new
directions when the market called for change. This might well have been one of the reasons why the
Antwerp painter population was surpassed by that of Amsterdam after the market for Netherlandish
paintings had reached its summit between circa 1640 and 1650.

Table 3. Painters that were painters’ sons, Amsterdam and Antwerp, 1600–1700.

Number of Painters Number of Painters Who Were Painters’ Sons

Antwerp Natives 534 212 (39.7%)
Other 966 79 (8.2%)
Total 1500 291 (19.4%)

Amsterdam Natives 640 124 (19.4%)
Other 1104 168 (15.2%)
Total 1744 292 (16.7%)

Source: ECARTICO, date accessed 10 April 2019.

5. Conclusions

In this short paper, we have set a first step toward the systematic comparison of the painting
industries of Antwerp and Amsterdam in the sixteenth and seventeenth centuries. Using aggregates of
the biographical data stored in the ECARTICO database, we have demonstrated that even a rather
straightforward analysis of the Antwerp and Amsterdam painter populations yields important new
insights into the development of the two most important artistic centers in the Low Countries between
1500 and 1700. By using the same data, we could also provide some new metrics on the impact of
migration and on the social cohesion of both populations.

To summarize our most important findings:

1. The Antwerp painting industry recovered quickly after 1585, and Antwerp continued to be the
leading center of painting in the Low Countries until the late 1640s.

2. The Amsterdam painting industry grew parallel to that of Antwerp between 1600 and 1640. This
might indicate that the painting industry in Amsterdam was still in many ways dependent on
Antwerp as the main center for the production and distribution of paintings in the Low Countries.

3. The migration of painters from Antwerp to Amsterdam after 1585 did not involve a large relocation
of established production capacity.

4. The Antwerp painter population formed, as compared to Amsterdam, a rather cohesive social
group. This strong cohesion might explain why the Antwerp painting industry quickly recovered
after 1585. On the other hand, the relative weak cohesion of the Amsterdam painter population
might explain why Amsterdam painters were better equipped to deal with the changing market
conditions after 1640.

At a methodological level, we have demonstrated in this paper that datasets with structured
biographical data can be used to map the development and social structure of industries, and that
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as a consequence the research potential of such data collections goes beyond the retrieval of single
data. We acknowledge that data quality, both in terms of accuracy and coverage, is a serious issue
when using data in such a manner. A more inclusive data collection strategy is definitely needed to
overcome the bias induced by the biographer’s gaze in traditional biographical resources. On the other
hand, we should not be too afraid of incomplete data either. As always in the statistical analysis of
economic or social data, one should be aware that incomplete or inconclusive data may undermine
the value of outcomes at the level of absolute numbers at a given point in time. However, our main
concern has been long term trends and changes over time. In this respect, even incomplete data sets
may reveal patterns that are unlikely to change after additional data entry. Moreover, even provisional
results can guide us into further research and data collection.

In future papers, we will explore other methods and techniques to deal with the very rich data
that are already present in ECARTICO. Meanwhile, we will continue to review, update, enhance,
and expand our data. More data on basic biographic properties like life dates, places of birth, and places
of death, especially for the Antwerp painter population, would help to strengthen or weaken the
conclusions reached in this paper. Future research should, of course, include other towns as well.
Furthermore, it would be interesting to investigate whether other creative industries in Antwerp and
Amsterdam like printmaking, gold- and silversmithery, and the book trade developed in a similar way
as the painting industry.
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Abstract: The surprising and rapid flowering of Dutch art and the Dutch art market from the late 16th
century to the mid-17th century have propelled scholars to quantify the volume of production and to
determine the source of its growth. However, existing studies have not explored the use of known
paintings to specify and visualize the fluctuations of painting production in the Dutch Republic.
Employing data mining techniques to leverage the most comprehensive datasets of Netherlandish
paintings (RKD), this paper visualizes and analyzes the trend of painting production in the Northern
Netherlands throughout the 17th-century. The visualizations verify the existing observations on the
market saturation and industry stagnation in 1630–1640. In spite of this market condition, the growth
of painting production was sustained until the 1660s. This study argues that the irrational risk-taking
behavior of painters and the over-enthusiasm for painting in the public created a “social bubble”
and the subsequent contraction of the production was a market correction back to a stable state.
However, these risk-taking attitudes during the bubble time spurred exuberant artistic innovations
that highlight the Dutch contribution to the development of art.

Keywords: painting production; Dutch Golden Age; social bubble; data visualization; big data;
behavioral analysis; decision-making under risk; uncertainty

1. Introduction

From the late 16th century to the mid-17th century the sudden, meteoric rise of Dutch economic
power was accompanied by the surprising and rapid flowering of Dutch art, paintings in particular.
During the Dutch Golden Age, the volume and the variety of genres and styles of the painting
production reached unprecedented levels (Van der Woude 1991; Montias 1990). Although it has
been suggested that the Dutch art market reached its pinnacle around 1660 and collapsed after the
1660s (De Vries 1991; Bok 1994, 2001), scholars have not yet been able to elucidate the exact trend and
fluctuations of painting production in the Dutch Republic. Due to the lack of historical sources on the
painting production, existing studies either extrapolate the available materials to fill the missing data
(Van der Woude 1991; Montias 1990; De Marchi and Miegroet 2006, 2014), or use the number of painters
in the Republic to indicate the size of the art market (Rasterhoff 2017; Nijboer 2010). Nonetheless,
both approaches are subject to a wide margin of error and are yet to yield convincing results (Brosens
and Stighelen 2002). Meanwhile, several photo archives of paintings were digitalized and published
online in the past years, which have offered an alternative framework for estimating the painting
production using comprehensive modern databases. Yet, except for Bok (2002) study on portraits,
no existing studies were able to utilize big data on paintings to provide new insights into the trend of
painting production.

This research aims to fill this gap by analyzing big, art historical data to bring the scholarship
of the Dutch art market into the digital realm. Even though art history is said to be a discipline
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that is reluctant to emerge fully into the new digital world (Zorich 2013), digital art historians have
already demonstrated how computational methodologies could shed new lights on the existing debates
(Lincoln 2016; Klinke et al. 2018, etc.). Extending the digital art history scholarship into the study
of the art market in the Dutch Golden Age, this research will employ computational methods and
data visualization to facilitate observations of painting production. In particular, I will combine
the quantitative analysis through data mining with the qualitative examination of historical sources.
This study will first illustrate the trend of painting production in the Golden Age by visualizing the
number of surviving/documented paintings produced over time. Then, the observations derived from
the data analysis will be interpreted with historical evidence which forms hypotheses using theories in
economics and social sciences. In this way, I hope to bridge the digital and traditional art historical
scholarships of the art markets of the 17th-century Dutch Republic.

2. Data on Painting Production

The data for this research is drawn from the visual collections preserved in the Netherlands
Institute of Art History (RKD). The online version, RKDimages, features broad and deep collections
of photographs and reproductions of paintings by Dutch and Flemish artists from 1400 to 1800.
In particular, it contains more than 55,000 paintings (including copies of known attributed paintings)
produced between 1550 and 1750.1 Together with the images of paintings, the RKD has released
meticulous curatorial data about its collection, amenable to computational processing. This research
employs the RKDimages data acquired through the public API and uses R for data processing and
visualization. It must be noted that while the RKD collection has remarkably rich holdings, it cannot be
regarded perfectly representative of the full range of paintings produced in the 17th century. For example,
the quality of the paintings may have played an important role in determining what was carefully
preserved and what was not.2 RKD’s own collection history may exacerbate this survival bias and
inevitably introduces a selection bias favoring the high-quality paintings or the famous Dutch artists
of the 17th century. Even though still far from a perfect database, the RKDimages, with its sheer
volume, wide coverage, and diverse sources, has grown to be viewed as one of the most complete
repositories for surviving and/or identified Netherlandish paintings. Building onto the 19th-century
photo archives, the RKDimages covers collections in both public and private holdings and is even
able to include the now-lost paintings with only photocopies survived. The RKD database provides
an unprecedented opportunity to test, at a larger scale, the existing observations of the 17th-century
Dutch art market derived from studies using different sources and approaches.3 Mining this database
to calculate painting production will offer a novel perspective, going beyond the scope and scale that
previous scholars could ever reach.

As the quantitative analysis in this study inevitably inherits the biases from the RKDimages,
it would be ideal to compare it against contemporary archival records.4 If an inventory-based sample
was to exhibit similar characteristics to the RKD sample, we could be more confident that the trend is
not simply an artifact of the source (De Vries 1991). Therefore, this study will use the inventories in the
Getty Provenance Index as a reference.

1 RKDimages, contained 55,718 unique paintings in the dataset acquired via the RKD public API, accessed February 2018.
2 The low-quality paintings, such as “works-by-the-dozen” (dosijnwerck) had a much lower survival rate than those of

Rembrandt or Vermeer and are thus under-represented in the modern database. Jager (2016) lifts the curtain to the lower
segment of the art market for which the “works-by-the-dozen” were produced. Yet, the inventories of few art dealers can
hardly be a representative sample to quantify the degree of distortion in the RKD database.

3 Cf. (Van der Woude 1991; Montias 1990; De Marchi and Miegroet 2006, 2014; Rasterhoff 2017, etc.)
4 However, there is no thorough survey of all archival inventories, and the majority of known inventories were collected to

suit art historical interests and are biased towards the collections of the wealthy with more works of art in the few large
cities. The inventories in the Getty Provenance Index only has inventories from Amsterdam, Haarlem, Utrecht, Leiden, and
Delft with a focus on the inventories in Amsterdam. As a result, they cannot truly reflect the collecting pattern of the whole
society and are therefore also a biased sample (Montias 1996).
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3. A Probability Approach to Account for Uncertainties

Mining the new dataset also imposes new challenges—the approximate dating of paintings,
as an art historical tradition, for the first time, becomes an issue that may impair the accuracy of the
estimation of painting production over time. Unless the paintings were dated by the artist or were
accurately recorded in contemporary sources, the cataloged date of a painting is often a result of
connoisseurship and scholarship. As a common practice in art history, dating paintings to a time
period reflects a certain degree of tolerance of uncertainties in art historical research given the limited
historical sources. Only one-third of the RKDimages collection is dated to a specific year, leaving the
majority either dated to a time period or the active period of the artist. Striving for a more accurate
estimation of the production trend by year, it is essential to minimize the impact of the imprecise dating
of paintings on the calculation.

The common method of dealing with approximated dates is to pick the average/medium year of
the period. This arbitrary approach, however, introduces biases from the number heaping—rounding
numbers to the nearest 5 or 10—as art historians are inclined to date paintings to a five- or ten-year
period (De Moor and Zuijderduijn 2013). To avoid the number heaping problem, this research takes
a probabilistic approach, assuming an even distribution of probability that the painting j was created
in each year of its assigned time period.

probj =
1

# o f years in dated period
(1)

The undated paintings with attribution are assigned to the active period of the artists, and the
undated, unattributed paintings in the RKDimages are often dated to a time period ranging from
25–100 years, which this study employs.

The painting production of year i is thus the sum of all paintings R dated to a period including
year i.

Productioni =

j∝R∑

j

paintingj × probabilityj, (2)

This probabilistic approach tries to acknowledge and to accommodate the uncertainties in dates
without making arbitrary selections within an assigned time period. Admittedly, this approach is still
a proxy of the trend of the actual production each year and contains biases if intended for short-term
analysis or a small number of paintings; but for a longer period using tens of thousands of paintings,
it could still provide a relatively accurate picture of the general trend of production levels.

This research further divides the total production into five major painting genres commonly
used in the historiography of art history: history painting (including mythology, classical history,
biblical stories, and religious scenes, etc.), portrait, landscape, still-life, and genre (also known as
scenes of everyday life, and others). Although the RKD does not assign genres to its collections, each
painting in the RKDimages has a title that often explicitly indicates a subject matter (e.g., Landscape
with river scene), and is tagged with a series of keywords describing the content (such as river, boat).5

The RKD uses a hierarchical-structured vocabulary from Getty’s Art & Architecture Thesaurus® (AAT)
for the keywords and assigns them to each painting in a systematic way, which minimizes the biases
introduced by the heterogeneity in labeling. Using titles and keywords, the whole RKDimages catalog
is categorized into the five painting genres, and the painting production of each genre is calculated
using the same approach.

5 The categorization of genres in this study follows the main genre described in the RKD database. For example, a landscape
with the staffage figures embodying a religious lesson is still regarded as landscape instead of history painting.
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4. Production Trend Visualized

Applying the probabilistic approach to the RKDimages database, I am able to revisit the question
that has long intrigued art and economic historians—how did painting production evolve in the
17th-century Dutch Republic? With this new source, Figure 1a shows the total production trend,
indicated by the number of paintings in the RKD database. This visualization tallies the trend of the
active painter population in the Dutch Republic (Rasterhoff 2017), corroborates the pattern described
by De Vries (1991) and parallels the Republic’s economy in the same period (Israel 1997). Beyond
confirming existing studies, the trend that emerged from the RKDimages offers more details. Figure 1a
demonstrates a steep climb in painting production in the first three decades of the 17th century, which
stumbles after 1630. Figure 1b shows the first derivative of the painting production from Figure 1a
which indicates the growth rate of painting production. It, too, shows in the first three decades of the
17th century, the painting production grew in an accelerating pace, before hit the wall around 1640,
when the growth rate almost dropped to zero. This stagnation shows an early sign of saturation in
the art market given the fact that the population of painters underwent a spectacular increase at the
same time as Rasterhoff (2017) observed. Remarkably, the production managed to break through and
embraced another stage of rapid growth, although at a slightly lower and diminishing rate, in the
following two decades (the growth rate see Figure 1b). In the mid-1650s, the growth rate dropped
below zero—the contraction started. After the 1660s, a sharp downturn is observed in Figure 1a,
as De Vries (1991) suggested using the number of painters active in the Dutch Republic, the fall was
more abrupt than its growth (see Figure 1b). The recession of painting production went on till the end
of the century; yet, beyond the plummet that De Vries (1991) observed, the decline slows down after
1675, and painting production became stable by the end of the century (the growth rate went back to
zero). By the end of the century, the production level returns to that of the 1620s before the explosive
growth, making the collapse more like a return to the stable state, which I will elaborate on in Section 7.

 
(a) (b) 

Figure 1. (a) Painting production trend 1600–1700 (5-year moving average). Source: RKDimages,
accessed February 2018; (b) First derivative of Painting production trend in Figure 1a (5-year
moving average).

To compare with the trend r.evealed in the RKDimages, the number of paintings in the inventories
in the Getty Provenance Index together with the total number of inventories are shown in Figure 2,
which resembles the pattern of Figure 1 but with a lag of 10 years. This lag fits Montias’s estimation
that the works of art in probate inventories were acquired, on average, 10–11 years before the date
of the inventory (Montias 1996). After 1670, a preference for collecting works of the “old (deceased)
masters” over those of living masters was observed by Montias. Hence the inventories after 1670 may
have suffered from inflation from the secondhand paintings.
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Figure 2. Paintings in the Getty Provenance Index 1600–1700. Source: Getty Provenance Index, accessed
February 2018.

The production trend in Figure 1 is almost perfectly correlated with the total number of
painters in the ECARTICO database, a source used by Rasterhoff (2017) and Nijboer (2010) (Figure 3),
with a correlation coefficient of 0.99 at the 0.01 significance level. As the inventory-based sample and
painter’s population both indicate a similar trend as Figure 1, I am more confident that the RKD
data should be able to accurately reflect the production trend of Dutch paintings in the 17th century.
The observed biases are most likely random, especially in the short run, and therefore only impact the
scale of production without distorting the trend.

Figure 3. Number of painters active in the 11 big cities in the Dutch Republic, 1550–1750. Source:
ECARTICO, accessed February 2018 (5-year moving average).

On top of the overall trend of production, the RKDimages allows me to further explore the
production trend by individual genres (Figure 4). The variation in the fluctuations for each genre is
evident: The difference in the magnitudes of production suggest that each genre developed at its own
pace, and partially corresponded to the overall production trend. In general, all genres experienced
rapid growth from 1610 to 1635 and managed to push through the stagnation, with landscape paintings
taking the lead, and reached new heights between 1650 and 1660 before facing the fall.

104



Arts 2019, 8, 72

Figure 4. Painting production trend 1600–1700 (5-year moving average) separated by genre. Source:
see Figure 1.

Except for history painting, the production trends of different genres are closely correlated,
presumably driven by the same factors. History painting (religious painting included), on the other hand,
reached its peak around the 1640s and started to decline gradually while the others still enjoyed rapid
growth for the next two decades. In particular, history painting, which started as the most-produced
painting genre at the beginning of the 17th century (red line in Figure 4), was soon sidelined by other
genres, which verifies Bok (2008) observation derived from inventories. The secularization of the demand
in the protestant Republic seems to have shifted painters and their customers from the sacred to the
secular, turning to depict and to appreciate the mundane world, especially landscapes, which, by the
1640s, outshone other genres in terms of production, revealed both in Figure 4 and in the inventories in
Bok (2008) study. The dominant position of landscape painting (grey line in Figure 4), “a worldly art”
as Westermann (2005) called it, echoes Svetlana Alpers’s controversial argument that the 17th-century
Dutch art “turned to describe the world seen” (Alpers 1983). For the “modern” arts that were introduced
around the turn of the 17th century, still life painting followed almost the exact same trajectory of
development as landscapes, with 0.99 correlation, presumably driven by the same “worldly” forces.
As for genre paintings, the camel-hump-shaped production trend matches two phases of the development
of this genre. The first generation of portraying merry companies, as Kolfin (2006) observed, was losing
public interest due to the lack of innovation, and by the mid-1640s stagnated both in quantity and quality.
Amazingly, the genre overcame this impasse around 1650 with a new generation of artists, led by Gerard
Dou, who applied more refined styles, themes, and techniques, catapulting this genre to new heights
and making the second growth spurt even more significant than the first one. Finally, portraits, which
faced the steadiest demand compared to other genres, enjoyed growth in numbers and suffered less after
the collapse with a relatively mild decline.

The number of paintings as a measurement of production inevitably overlooks the heterogeneity in
paintings: one monumental group portrait is treated the same as a small landscape painting hung above
the door. Size, or the area of the painted surface, is known to have a high correlation with the efforts and
time spent on painting (Bok 1998). Furthermore, the inventories of dealers sometimes abound the support
size with their monetary value (“guilder size”, “26 stuiver size”), pointing out a direct link between size
and market value (Bredius 1915–1922, vol. 6). Therefore, I further calculate the production trend using the
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canvas area based on the width and length measurements recorded in RKDimages (Figure 5a).6 It shows
that the production measured by area of the paintings follows the same trend as the production measured
by number, with correlation coefficients of 0.95 or higher at the 0.01 significance level for each genre. Yet,
the fluctuation in the production measured by size is more volatile, evident in history and portrait paintings
(Figure 5b), perhaps due to the fluctuations of commissions. For genres that mainly served the open
market (landscape, still life, and genre), the trends are much smoother. Surprisingly, portrait narrowly
surpassed the landscape as the most-produced genre. Admittedly, the painted surface area only provides
an alternative measurement of painting production. Furthermore, since the surface area is closely correlated
with man-hours spent on the painting, this measurement also serves as an indicator for the labor cost of
painters. Yet, given the complex and heterogeneous nature of the Dutch art market, this measurement
is far from capturing every nuance in the production process. It warrants further investigation into the
production measured by surface area separated by different market segments, styles, and techniques.

  

(a) (b) 

Figure 5. Painting production trend 1600–1700 by surface area (5-year moving average) stacked (a)
separate by genre (b); Source: see Figure 1.

The meteoric growth of the painting production and the explosive expansion of the Dutch art
market shown in Figures 1–5 have long propelled scholars to seek the source of its growth and the cause
of its collapse. Over the decades, scholars from various fields have done extensive research into this
phenomenon and offered numerous, often convincing and sometimes controversial, explanations from
various angles. Historians tried the external historical factors such as economic prosperity, population
growth, the secularization of demand for paintings, and the influx of skilled craftspeople from the
Southern Netherlands (Prak 2008; Bok 2008). Cultural historians used fashion and taste (Fock 2007).
Economic historians explored the market conditions and market forces in supply and demand (Bok 1994;
Montias 1982). Yet, there are still unaccounted aspects in the existing explanations which are mostly
rooted in the neoclassical economic theories of supply and demand. Current explanations fall short in
explaining why the painter population kept growing after the market had already become saturated
around 1635, and how they managed to break through the stagnation in the absence of internal and
external shock. It is worth noting that most existing studies cling to the assumption of homo economicus,
which supposes that agents in the art market behaved in exact accordance with their rational self-interest.
However, such an assumption has been challenged by behavioral economists who have shed light

6 96.6% of paintings in the RKDimages have size recorded in the dataset. The loss of data due to the change of measurements is
thus negligible.
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on the fact that economic agents only have bounded rationality and are subject to the effect of social,
psychological, cognitive, and emotional factors (Kahneman and Tversky 1979, 1992, 2013).

The bounded rationality is confirmed by cultural economists that painters and other creative
workers in the contemporary cases are willing to settle for a lower income to create more artworks,
which is considered irrational in the economic sense (Caves 2000). Furthermore, collectors are often
observed to be subject to several cognitive biases (Thaler 1993). These behavioral anomalies, i.e.,
systematic deviations from the Von Neumann–Morgenstern axioms of rational behavior, are considered
to be one of the major characteristics of the contemporary art markets (Frey and Eichenberger 1995;
Pesando 1993). In studies of early modern Netherlands, De Marchi and Miegroet (1994) have stressed
the importance of studying the actual behaviors in the art market using the case of Antwerp. However,
the interplay of social, cultural, and psychological underpinnings of the art market have not yet been
fully explored to interpret the rise and fall of the painting production. To answer this question that
emerged from the data analysis, in Sections 5 and 6, I will apply behavioral economic theories to show
how painters, art dealers, and the public interacted in the art market and created loops of reinforcement,
providing a new hypothesis accounting for the unprecedented painting production in the 17th-century
Dutch Republic.

5. Becoming a Painter: Expectation and Risk

5.1. Painting as a Promising Profession

Behind the explosive growth of painting production in the first decades of the 17th century was
the equally extraordinary rise in the painters’ population, disproportionate to the overall population
growth. Rasterhoff (2017) estimated that the average number of painters per 10,000 inhabitants in the
ten largest cities in the Dutch Republic almost doubled from 7.9 in the 1610s to 14.9 in the 1640s, and
the absolute number of painters active in the Dutch Republic grew seven-fold. By 1630, painting as
a profession had already attracted aspiring painters even from well-to-do families with no background
in artistic trades, such as Rembrandt’s successful pupil Ferdinand Bol, who was born into a surgeon
family (Sluijter 2015). Scholars have noted the long tradition of regarding painting as a respectable
trade, which by itself, cannot fully explain the attractiveness of a painting career outside artist and
artisan circles (Montias 1982). What else may have attracted so many young men to venture into the
painting business?

Since the publication of Karel van Mander’s Lives in 1604, the painter profession was buttressed
with a respectable history filled with illustrious “old masters,” reassured by Hendrik Hondius Effigies
(1610) and Anthony van Dyck’s Iconography (1630) that portrayed the famous artists. These books and
print series seemed to promise each painter the chance to attain a similar status as their predecessors.
The painting profession was glorified with public endorsements from numerous laudatory poems
dedicated to painters. Famous painters were included in several prestigious city descriptions as a part
of the city’s pride.7 In 1642, Philips Angels published De Lof der Schilderkunst, claiming that the art of
painting deserves even more praise than that of poetry, as painting is far more “profitable and useful”
(profijtelicker en nutter) and can make good money for the artists and his family (Angel 1642).8 All of
these publications may have boosted the expectations of painting as a liberal art and elevated the
expectation of painting as a profession within and outside the artistic circles. The more people that

7 Cf. Hadrianus Junius, Batavia, Leiden, 1589 (the first city description in which painters were included as “famous sons”
of the city); J.I. Pontanus, Historische beschrijvinghe der seer wijt beroemde coop-stad Amsterdam, Amsterdam 1614; Jan Orlers,
Beschrijvinge der stad Leyden, Leiden 1641. Preacher Samuel Ampzing and theologian Schrevelius wrote in 1628 and 1648
respectively the praise for the city of Haarlem with several laudatory poems dedicated to painters.

8 Angel went as far as saying: “I win a lot of money, [as] I make large paintings.” (Ick winne machtich gelt, ick maecke groote
stucken). See (Angel 1642, pp. 28–29). Mentioned in (De Marchi and Miegroet 1994).

107



Arts 2019, 8, 72

became painters, the more stories of successful artists appeared, which attracted even more aspiring
painters and produced even more stories of success—a positive feedback loop was formed.9

In addition to the potential gain in fame and social status, economic incentives also played a role.
An established master painter could expect to earn somewhere between 1000 and 2500 guilders per year,
favorable when compared to the income of masters in many other trades (Montias 1982). Apart from the
higher average income, certain painters were able to acquire such wealth and social status through painting
that they could marry the Burgomaster’s daughter, as in the case of Corstiaen van Couwenbergh in Delft
(Montias 1982). Some painters in the 17th-century Dutch Republic seem to have high, if not excessive,
expectations towards the value of their work and hence, as Boers-Goosens (2006) shows, demanded
exorbitant prices. The marine painter Hendrick Cornelisz Vroom once quoted an astonishing fee of fl. 6000
for a large marine painting for the Amsterdam Admiralty, and the celebrated portrait painter Bartholomeus
van der Helst tried to charge fl. 1000 for a family portrait, while 80% of the population earned less than
fl. 600 per year (Boers-Goosens 2006). Rembrandt even wrote to Constantijn Huygens, the stadtholder’s
secretary, to demand a higher price for his Passion Series made for the stadtholder. Even though this
excessive expectation of the price of paintings was often turned down, as in Boers-Goosens’s examples
(2006), the rare but successful stories of high charges were perhaps circulated among artists and other
agents in the market, tempting the aspiring artists to believe they can do the same.

The superstardom of successful painters made the promised reward for painting so alluring that
it may well have stimulated the enthusiasm towards this profession as a shortcut to wealth and status,
even though the chance was slim. Ferdinand Bol, after climbing the social ladder through his brushes
and palette and finally married to a wealthy widow, retired from painting (Sluijter 2015). But very
few, if any, painters were able to copy Bol’s success. Tempted by the elevated expectation of the
profession, more and more aspiring painters joined workshops of the successful masters in different
cities, like that of Rembrandt in Amsterdam, Abraham Bloemaert in Utrecht, Gerard Dou in Leiden,
and Frans Hals in Haarlem, learning the art of painting. Rasterhoff (2017) called the masters’ studios
“incubators”; perhaps they can also be called dream-factories—where the apprentices line up hoping
to become great masters in their own right and enjoy the same social and economic success of their
masters. Even some painters who worked for the lower-end of the art market also fared very well in
the financial terms—even better than their more famous peers. Jan Micker, who painted staffage for
many cheap landscape paintings, owned a house on the Prinsengracht opposite the Noordermarkt,
and another 1/3 of a house in the Langestraat nearby, both of which were prime locations at that time
(Bredius 1915–1922, vol. 1; Sluijter 2015). Around the same time, the prominent still life painter, Willem
van der Aelst, could only afford to rent two bovenkamers (upper rooms) in Bloemgracht, a working-class
area in Jordaan in Amsterdam (Bredius 1915–1922, vol. 7).

Nonetheless, an expanding market with an increasing production usually leads to swelling
competition and a diminishing marginal return. As early as the 1610s, competitive pressure in the
Dutch art market intensified to the extent that local artists complained to the guild or demanded the
establishment of new guilds to protect their privileges (Sluijter 1999; De Marchi 1995). These petitions
from artists reveal the other side of the glorified painting profession—a competitive business full of
uncertainty and risk (Dempster 2014). The enthusiasm and high expectations from the upper layer
of the art market may have triggered a ripple effect to the lower segment of the art market with the
help of the enthusiastic public who avidly collected paintings (to be discussed in Section 6), attracting
young men to this lucrative and possibly promising trade.

9 More prominent painters (A++, A+ samples according to Rasterhoff’s categorization) were born around 1590–1630, entering
the market around the first decades of the 17th century (Rasterhoff 2017, p. 206, Figure 7.4).
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5.2. Painting as a Risky Business

Becoming a painter involved considerable cost and significant risks. It was a very costly
undertaking for the parents to pay for the full six years of apprenticeship required by the Guild of
St. Luke. During his lengthy training, the apprentice was a sheer financial burden to his family, as hardly
any income was generated, as opposed to most other kinds of trades in which the apprentice would do
practical labor, producing goods and earning an income right away.10 Montias (1982) estimated that
pupils who lived at home paid anywhere from fl. 20 to fl. 50 per year to their masters as tuition, while
those living with their masters were charged between fl. 50 and fl. 100 (board and tuition), depending
on the reputation of the master and the age and previous education of the pupil. Famous masters like
Rembrandt charged a tuition fee up to fl. 100 per year, which is a considerable cost to ambitious pupils
who expected a prosperous career. More importantly, this costly investment in education was no
guarantee for becoming a skilled and artistic craftsman: Many apprentices never became independent
masters, and, as a result, often disappeared from the records (Boers-Goosens 2001).11 Pieter Cosijn
(1630–?) paid fl. 350 to study with the Hague portrait painter Pieter Nason for a year and then got
training in Antwerp at a rate of fl. 255 per year (Jager 2016). In spite of the huge investment in his
training, Cosijn had no success in his trade and his wife ended up pleading with an orphanage that her
husband could not feed his own children (Jager 2016).

However, the risk of embarking on a career as a painter is not limited to the topmost layer of the
market. Apprenticeships at all levels involved financial risks to a varying degree depending on the
cost of training. Aspiring painters and their families seem to have been aware of the risks and usually
took smaller risks first by choosing less famous masters first—even Gerard Dou did not start his
training with Rembrandt, but first with less-famous and thus less expensive painters before gradually
advancing to better and often more expensive masters.

Even if the apprentice eventually became an independent master, the return on investment of training
is still far from certain, since paintings are luxury goods, rather than substances, for which the demand
is closely related to the economic situation. This uncertainty and dependency on external circumstances
make professional painters vulnerable during times of economic downturn. Scholars have observed that
many painters went bankrupt or died in poverty after the wars broke out (Bok 1994; Crenshaw 2006).
Besides, the specialized training for some painters even exacerbates such a risk, as their painting skills
are not versatile enough to adapt to the changes in the market. Houbraken (1718–1721, vol. 1) tells us
an anecdote of the Utrecht fish still life painter, Jacob Gillig (1636–1701), who, after the Rampjaar of 1672
when the demand for his still life paintings vanished, tried to paint portraits, but was rejected by the sitter
for the lack of likeness.

Furthermore, the lack of clarity in the development of taste and preference in the first half of the
17th century added even more uncertainties; and the art market, according to Nijboer (2010), was subject
to a permanent state of “crisis.” Painters who produced paintings on spec, were even more vulnerable
to the financial risk as they had to invest upfront, not only to pay for the painting materials but also
for their opportunity cost of labor consumed. Many painters got into debt and encountered financial
troubles, and some of them, including Rembrandt, went bankrupt (Crenshaw 2006; Rasterhoff 2017).12

Professional art dealers, who became more common in the 1630s and 1640s, were able to hedge
some of the risks for the painters; yet they also reaped all surplus realized in the market. Art dealers were

10 An artist-painter (kunstschilder) was often literate and had attended school full-time for three years. After this initial
investment in basic education, for which Montias has estimated an accumulated expense of fl. 150 to fl. 200, aspiring artists
had to invest in an apprenticeship period. Some pupils finished their training with a trip to Italy at a considerable cost, which
was often a privilege of the pupils from affluent families. For basic education see (De Jager 1990; Boers-Goosens 2001, p. 87).
And for painting apprenticeships, see (Montias 1982, p. 169). For the entry barriers for artist, see (Rasterhoff 2017, p. 232).
See also (Bok 1994, pp. 53–97).

11 See ECARTICO for numerous cases for pupils of masters of whom we do not know their works.
12 Jan Porcellis, Jan van Goyen, Frans Hals, Jan Steen, Hercules Seghers, Pieter de Hooch, Vermeer and Rembrandt have been

found taking debts. See (Rasterhoff 2017, p. 237).
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very much aware of the risks and tried to manage it as Van Miegroet and De Marchi (2012) demonstrated
using the case in Antwerp. Beyond the normal business of buying and selling, dealers sometimes ordered
works from artists in advance, agreed to pay a fixed fee for the artists’ production during an agreed time,
or even operated a “galley,” getting artists to work for a fixed salary (Montias 1987, 1988; Bredius 1891).13

For artists, the dealers took a substantial part of the risk off their shoulders by acquiring their works in
advance, and at the same time tied their hands and capped their profits.14

5.3. Decisions under Risk and Uncertainty

With the substantial cost and risk topped with the fierce competition in the art market, the economic
man with the perfect, logical, deductive rationality, as assumed in neoclassical economics, would
hesitate to take on the painting profession after the 1610s. However, Rasterhoff (2017) observed that
the proportion of newcomers to total active painters started to increase in the 1620s without apparent
grounds for a surge in demand for paintings while the economy wavered after the war resumed in
1621 (Goldgar 2007). Previous historians explained it as a result of the expectation of future demand
(Bok 1994). However, this rational assumption cannot fully account for the inordinate tolerance to the
risks brought by the costly investment and highly competitive and ever-changing art market. In fact,
the painting production (Figures 1 and 5a) seems to have slowed down in the 1620s and stagnated in
the 1630s.

Risk and uncertainty, as behavioral economists have illuminated over the past decades, affect
human decision-making in a way that consistently diverges from neoclassical economic theories under
the homo economicus assumption (Kahneman and Tversky 1979, 1992, 2013; Thaler and Sunstein 2008).
Behavioral observations on decision-making can be traced back to Daniel Bernoulli’s experiment in 1738,
in which Bernoulli illuminated the bounded rationality of human nature (Bernoulli [1738] 1954; Kahneman
and Tversky 1984). The influential prospect theory developed by Kahneman and Tversky (1979, 1992) arises
as a descriptive model not only complicating Bernoulli’s experiments, but also verifying the consistency of
human behavior across time and culture. In particular, prospect theory points out exactly where Bernoulli’s
risk-averse utility model fails—when individuals are amid a crisis (Kahneman and Tversky 1992), a state
which Nijboer (2010) used to describe the 17th-century Dutch art market. Prospect theory further explicates
that decision-makers tend to take unreasonably high risks and reject favorable settlements when the
promised gain is significant even though the chance of winning is very slim. Decision-makers often
overrate small probabilities of winning and underrate large probabilities of losing, exhibiting non-linear
probability estimation in the face of risk and uncertainty (Kahneman and Tversky 2013).

Even though prospect theory was developed from highly controlled experiments conducted in
the modern Western world, their observations, such as the bounded rationality of human nature
and the reduction in risk-aversion, were very present in the early modern Dutch Republic as we can
observe from the notorious tulip mania and numerous legal and illegal lotteries spread across the
entire country. Many aspects of the early modern Dutch economy echo the modern Western world.
At the beginning of the 17th century, modern financial institutions like bank and stock exchange were
established, and the derivatives and securities market was developed, revealing the capitalist root of
the Dutch Republic (Petram 2014). Petram (2014) further suggests the derivative market tempted the

13 There are a handful of examples of such contracts. Just to name a few: In 1625, for instance, painter Jacques de Ville decided
upon delivering fl. 2400 worth of paintings over the course of a year and a half to skipper Hans Melchiorsz; in 1641, art dealer
Leendert Volmarijn is known to have ordered thirteen pictures from Isaac van Ostade; art dealer Joris de Wijs contracted with
Emanuel de Witte to paint for fl. 800 a year plus room and board (Montias 1988, pp. 65–66; Montias 1987, p. 99; Bredius 1891,
pp. 56–57).

14 Samuel van Hoogstraten told the tale of Hercules Pietersz Seghers that Seghers sold a copperplate to an art dealer for very
little money. The dealer, “after having printed a few copies from his plate he cut it into pieces, saying that the time would
come that collectors would pay for one copy four times as much he had asked for the whole plate, which actually did happen
because each print later bourught sxteen ducat, [ . . . ] but poor Hercules did not get any of this” (Van Hoogstraten 1678, p. 312).
Translation is taken from (Haverkamp-Begemann 1968, p. 8).
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traders to take unbearable risks, like entering into a forward contract with no upfront payment with
a prospect of possible profit. It was the exact same reason that triggered the 2008 financial crisis. Not to
mention the fast and convenient public transportation system (trekvaart) which connected the whole
country, smoothing the commercial activities and facilitating the flow of information (De Vries 1978).
It is no wonder De Vries and Woude (1997) claimed that the 17th-century Dutch Republic was the first
modern economy. Therefore, given the consistent observations of bounded rationality from Bernoulli
to Kahneman, and the higher level of risk tolerance present in the capitalist, “modern” Dutch economy,
prospect theory should be applicable, as a theoretical framework, to understand the behaviors observed
in the 17th-century Dutch art market.

The world of painting is considered an economy of superstars wherein relatively small numbers of
people earn enormous amounts of money and dominate the activities in which they engage (Rosen 1981;
Caves 2000). Employing the Prospect Theory, I would argue that aspiring painters, attracted by the
glorified rewards of the superstar painters, may have overestimated the chance of becoming a superstar
themselves and underestimated the much larger possibility of ending up like the distressed painter in
Adriaen Both’s drawing, who sits on a basket in ragged clothes with his family shivering in poverty
(Figure 6).

 

Figure 6. Adriaen Both, The distressed painter, drawing, 1624–1640, 17.7 cm × 15.3 cm, British Museum
(artwork in the public domain, Image© British Museum).

This behavioral hypothesis of the expansion of the art market does not deny the factors of the
increase in purchasing power and demand or the fashion of collecting paintings that previous research
elucidates. Rather, as I will show below, it was exactly the society-wide enthusiasm towards paintings
that kept feeding the aspiring painters with the promise of legendary rewards and reinforcing the
painters’ belief in reaching superstardom in their own right.

6. Collective Enthusiasm and Wide-Spread Endorsement

Dutch society, at least in certain segments, in the words of Sluijter (1991), “showed an incredible
avidity for paintings.” A substantial number of households in inventories drawn in Leiden between
1625 and 1675 had between 100 and 250 paintings in their collections (Sluijter 1991). An increase in
purchasing power is surely an important factor; so are taste and fashion for interior decoration. Yet,
hundreds of paintings were far beyond the necessity to fill the blank walls of the houses. The nouveau
riche—the affluent merchant class—may have imitated each other and mimicked members of higher
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status, displaying strong herd behaviors towards collecting paintings (Veblen [1899] 1934). French
writer and philosopher Samuel Sorbière observed an “excessive interest in paintings” (l’excessive
curiosité pour les peintures) during his sojourn in the Dutch Republic during the 1640s (Martin 1901)
and Constantijn Huygens wrote around 1630 in his childhood memoirs that people were “presently”
confronted with paintings everywhere (Huygens 1987). Laudatory poems were versed around the
famous collections of paintings, publicly endorsing both artists and their collectors. “Here is the stock
exchange and the money, and the love of art” (Hier is de beurs en ‘t geld en liefde tot de kunst), wrote
Thomas Asselijn in 1653 for a festive occasion in Amsterdam where painters, poets, and art lovers
gathered. This line underlines the city’s pride in its flourishing community of not only artists but also
art lovers. The frenzy was in the air.

The collective enthusiasm is not limited to collecting arts: Scholars have observed from the
surviving diaries of art lovers that it was a common practice for artists and art lovers to visit shops
of painters and art dealers, to call on burghers with well-known collections, and to go to numerous
auctions and fairs (Sluijter 2015; Roodenburg 2006). Houbraken (1718–1721, vol. 1) tells us the anecdote
of Rembrandt being visited by art lovers while still living with his parents in Leiden. Pieter Codde’s
painting of 1630 captures one of such visits to an artist’s studio (Figure 7).

 

Figure 7. Pieter Codde, Three gentlemen examining a painting in a painter’s studio, c. 1630, oil on panel,
38.3 cm × 49.3 cm, Stuttgart, Staatsgalerie (artwork in the public domain, Image© Staatsgalerie)

Eventually, the hype trickled down to the lower segments of the society as captured in the English
merchant Peter Mundy’s travel account of 1640, which tells of butchers, bakers, blacksmiths, and
cobblers “all in generall striving to adorn their houses, especially the outer or street roome, with costly
peeces” and “such is the generall Notion, enclination and delight that these Countrie Natives have to
Paintings” (Mundy 1925). One year later John Evelyn, another English traveler, described a jaarmarkt
(annual market) in Rotterdam where “it is an ordinary thing to find a common farmer lay out two
or three thousand pounds in this commodity [paintings]. Their houses are full of them, and they
vend them at their fairs to very great gains” (Evelyn [1641] 2005). Mundy and Evelyn’s words may
be an exaggeration, but it is clear that the lower segment of society was also actively involved in
consuming and trading works of art as observed in the probate inventories (Montias 1996).
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This enthusiasm for paintings from the public seems to have resulted in unreasonable investments,
as Jacques de Ville in his pamphlet bristled at the art lovers who marveled at and paid excessive sums
for paintings which did not possess a “good symmetry” (Sluijter 2015). Even though, unlike buying
tulips, buying paintings was not harshly criticized as an act of folly by the contemporary writers,
this collective enthusiasm for paintings prevailing in the Dutch Republic cannot be fully regarded as an
act of rationality. It is perhaps why Jeremias de Decker (1610–1666), in his late brother’s memorial poem,
proudly stated that he was “into tulips, shells, paintings, /never [being] foolish or got lost” (Aan tulpen,
schulpen, schilderijen/Nooit zottelijke en heft verkwist), putting buying painting on a par with the infamous
tulips (Engelberts Gerrits 1844). This wide-spread avidity for paintings can hardly be justified by pure
economic reasoning and therefore cannot be fully explained by the neoclassical economic theories.

In spite of De Ville’s warnings, the public still spent a fortune on paintings through various channels,
such as bidding in auctions. Montias (2002) summarized over 500 auction sales from 1597 to 1638 held in
the Orphan Chamber alone, where almost 10,000 paintings were auctioned off, fetching more than 80,000
guilders. Interestingly, of the buyers in Montias’s sample, nearly one third were merchants who were
involved in international trade and were no strangers to risks and uncertainty by trade. In addition to
their greater purchasing power, the merchant’s mentality, and risk-seeking aptitude may explain their
high representation in auctions while the affluent people in liberal professions (medical doctors, attorneys,
and preachers) account for only around 3% of the total buyers.

Besides bidding in auctions, buyers of paintings also took part in more exciting and entertaining
events such as lotteries, dice games, and shooting competitions offering paintings among the prizes
as witnessed in Buytewech’s drawing of a crowd attracted by the lottery (Figure 8)—clearly painters
were not the only ones who were willing to bet on paintings. The lottery events were sometimes
celebrated with a huge Landjuweel or pageant, organized by the local rhetorician’s chamber, an occasion
where the lottery tickets with their identification “rhymes” (verses or mottos) were read out loud to
the public (Bok 2008). The almost 25,000 rhymes that survive from the Haarlem lottery of 1606 offer
a solid testimony to the popularity of such events and the widespread endorsement of the sales of art
throughout the society.

 

Figure 8. Willem Pietersz. Buytewech, Lottery at the groenmarkt in The Hague, ca. 1617–1622, drawing,
27.3 cm× 39.8 cm, Paris, FondationCustodia, Paris (artworkinthepublicdomain; Image©FondationCustodia).
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Poets and art-lovers composed countless verses praising arts; collectors flooded their collections
with paintings; governments commissioned painters to paint prestigious works for public display, and
consumers from all segments of society decorated their rooms with paintings. Although none of these
behaviors are new to scholars, taken together, the direct and indirect social interactions among painters,
poets, art-lovers and other members of the society forged into positive feedback loops topped by the
psychological craze were a powerful force that amplified the invisible hand of the market and pushed
up the painting production to an unstable stage which cannot be justified by an increase of demand.

7. Art Market as a “Social Bubble”

To explain the phenomenal growth in painting production and the abnormal behavior observed in
various agents in the art market in the first half of the 17th century, I would like to introduce the concept
of “social bubble,” a term coined by Didier Sornette and Monika Gisler (Gisler and Sornette 2008).
The concept brings together the social and behavioral underpinnings of the art market, different from
existing studies on the art market bubbles that focus on the speculative bubble revealed in the price of
artworks fetched in the contemporary auctions (c.f. Kräussl et al. 2016).15 A social bubble is defined as
“strong social interactions between enthusiastic supporters weave a network of reinforcing feedbacks
that lead to widespread endorsement and extraordinary commitment by those involved, beyond what
would be rationalized by a standard cost–benefit analysis in the presence of extraordinary uncertainties
and risks.” Social bubbles are characterized by “collective over-enthusiasm as well as unreasonable
investments and efforts, derived through excessive public and/or political expectations of positive
outcomes associated with a general reduction of risk aversion” (Gisler and Sornette 2009). In the
17th-century Dutch Republic, these features of “social bubble” are clearly present. As mentioned in the
previous sections, various agents in the art market reinforced positive feedbacks through their direct or
indirect interaction and created a society-wide avidity for paintings that built up the expectation of
return and caused neglect of risk. The explosive growth in the painter population and the painting
production in the Dutch Golden Age observed in Figures 1–5 can be likened to an emerging bubble,
which is inherently vulnerable to endogenous and exogenous shocks. In the 1650s, the painting
production started to show signs of instability and eventually plunged around 1660—the bubble burst.

The contemporaries attributed this downturn in the art market to changes in taste and a revived
interest in old masters, as well as the fallout of the Franco-Dutch war (1672–1673) and the preceding
Anglo-Dutch wars (1652–1654, 1665–1667) (Bok 1994; Montias 1987). More recent studies linked the
decline of the art market to the structural overproduction of paintings in the first decades and the
market impact of second-hand paintings (Bok 2001). I would like to add another hypothesis that
the preference for old (deceased) masters and the return of their works to the market ruptures the
positive feedback—more young artists in the market no longer produced more celebrated artists and
therefore could not attract more newcomers. As a result, I argue that the illusion of the increasing
return dissipated, the over-optimism and the excessive expectation of rewards from painting were
corrected, and the artists and other agents returned to the risk avoidance. In other words, the market
started to correct itself and returned to a stable, mature state. The increasing competitive pressure in
the art market accumulating from the first half of the 17th century may have helped the development
of a more complex, segmented, and heterogeneous market that we witness during the contraction.
The market stratification and occupational differentiation that took place in the last quarter of the 17th
century suggest a mature market (Rasterhoff 2017). From a system point of view, a downturn after

15 Existing studies use extensive data on the price of painting in auctions and sales across time to develop a price index to
identify abnormal bumps in the price index. However, collecting large and representative 17th century price data of Dutch
paintings is almost impossible as most sales of paintings do not have records. Most of the price information of paintings
are from probate inventories and contracts: the former can hardly represent the sale price and the latter is too small to be
representative. For these reasons, this research will limit its scope to the social bubble without claiming a speculative bubble
in the 17th-century Dutch art market.
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an unstable exponential growth in painting production and painter population is unavoidable; the cycle
of exponential development punctuated by corrections and crashes can also be observed in other complex
systems (such as the financial markets and earth ruptures) (Sornette 2008). Social bubbles, per Sornette’s
definition, are non-sustainable transient regimes that end at a tipping point, beyond which a new regime
is established. The new phase can be a crash followed by revulsion, or simply a plateau or slow decrease
of the market (Sornette 2017).16 As seen in Figure 1, after the 1680s, the rate of decline slowed down.
Given the unstable state of the art market after the exponential growth, I argue that the downturn could
have happened anytime, depending on the timing of internal (change in fashion) or external shocks
(wars). It could have even grown further had there been major innovations, although the risk of a fall
would have grown with it. But the downturn is inevitable—a complex system like the art market will
correct its earlier deviation from the stable state by way of decline or plummet, not only in the art market
but perhaps also in other sectors of the Dutch economy (De Vries and Woude 1997).

8. Exuberant Innovation

Besides the explosive growth in painting production, the Dutch art market in the Golden Age is
known for its high quality and vigorous innovations of new genres and techniques (Rasterhoff 2017;
Prak 2008). The historical and socioeconomic circumstances were favorable to the flourishing of arts,
but it has long puzzled scholars where exactly the auspicious circumstances and the artistic geniuses
crossed paths. The social bubble hypothesis may provide new insights.

As mentioned before, during bubbles, people take inordinate risks that would not otherwise be
justified by standard cost–benefit considerations. Their risk-taking behavior is temporarily rationalized
by speculating on the market, fueled by positive feedbacks and herding behavior, and amplified by
a wide-spread public endorsement. In this context, people dare to explore new opportunities, many of
them unreasonable, a fertile ground for the emergence of outstanding achievements. Alan Greenspan,
the former U.S. Federal Reserve Board chairman, described bubbles as “irrational exuberance.” I conjure
that it was this “irrational exuberance” in the art market in the first half of the 17th century that led to
exuberant innovations—a great number of radical innovations breaking existing traditions in terms of
iconography, technique, and composition (Rasterhoff 2017; Li 2018). New genres and new styles were
explored and were introduced to the market. Many of the innovations did not survive the market
competition, and we can only detect them from the notaries’ descriptions of paintings in the probate
inventories (Falkenburg 1997; Li 2018). Besides the product and process innovations that Montias
(1990, 1987) described, Rasterhoff (2017) further added the innovations in marketing strategy in the first
half of the 17th century. More importantly, this collective over-enthusiasm seems to have compounded
the “slices of genius” of individual artists into a “collective genius,” which could have accelerated the
innovation process in the development of art as it often does in business (Hill et al. 2014).

The burst of the social bubble also marks a significant shift in the scale and form of innovation.
Li (2018) illustrates that the iconographies used in history paintings shrunk after 1660. Furthermore,
recent studies on the high-life genre paintings show that the innovations in the last quarter of the 17th
century fall back to a small circle of interconnected artists who resorted to very limited and highly
repetitive repositories and provoked the connoisseurs to discern their distinctions made through
innovative painting techniques (Ho 2017; Gifford and Glinsman 2017). Clearly, the large-scale, diverse,
exuberant explorations in all levels of the market during the bubble subsided into the delicate variation
of novel techniques in the upper segment of the market after the burst of the social bubble. 18th-century
art critics such as Arnold Houbraken, Johan van Gool, and Jacob Campo Weyerman acknowledged
the artistic decline in the second half of the 17th century (Houbraken 1718–1721; Van Gool 1750–1751;
Weyerman 1729–1769).

16 For examples of the new phases of market after the tipping point, see Sornette (2017).

115



Arts 2019, 8, 72

Sornette argued that bubbles “break the stalemate of society resulting from its tendency towards
stronger risk avoidance.” Social bubbles, he further suggested, are “essential carriers for pushing
segments or even sometimes the whole of society to invest considerable efforts in very risky endeavors
that bring enormous rewards decades later” and “an absence of bubble psychology would lead to
stagnation and conservatism as no large risks are taken and, as a consequence, no large return can be
accrued” (Gisler and Sornette 2008). Beyond the art market, this “bubble psychology” or risk-taking
attitude was evident and omnipresent in the Dutch society built on the craft- and trade-economy
(Goldgar 2007). Therefore, I dare to conjure that the Dutch Golden Age was built on this principle,
not only in the art market but also in other sectors of the cultural industry as well as in commerce as
the Dutch East Indian Company (VOC)’s share price also witnessed the same surge-and-plunge cycle
over the same time period (Petram 2014). The application of the social bubble hypothesis to other
sectors of the Dutch economy warrants further investigation.

9. Conclusion

This research analyzes and visualizes the fluctuations of painting production in the 17th-century
Dutch Republic using the surviving or known paintings in RKDImages as an indicator. The trend
of overall painting production correlates with the expansion and contraction trend in painters’
population, indicating an explosive growth followed by a steep decline all within decades in the 17th
century. I further examine the production trend by major genres showing each genre had its own
development pattern yet contributed to the same overall trend. I also probe an alternative way to
quantify production—canvas area—as opposed to the number of paintings. In this metric, although
following the similar growth-decline trend, portraits surpassed landscape and ranked first as the
most-produced genre.

Economic art historians have tried to explain the short but intense flowering of the Dutch art market
within the framework of neoclassical economic theories. This research challenges their basic assumption
that painters made their decisions rationally according to the market condition by introducing the
idea of cognitive biases and irrational risk-taking borrowed from behavioral economics and studies
in complex systems. Breaking down the homo economicus assumption, I suggest applying the “social
bubble” hypothesis to the phenomenon and identify the presence of the essential characteristics of such
bubbles in the art market in the Dutch Republic like over-enthusiasm, wide-spread public endorsement,
unrealistic expectations of return, herding/imitation, and inordinate risk-taking. All agents in the
society created a network of reinforcing feedbacks that drove up the painting production. Although the
endogenous instability during the bubble led to the anticipated fall, the inordinate risk-taking behavior
had led to exuberant artistic innovations that highlighted the Dutch contribution to the development
of art. Without the collective enthusiasm and risk-taking attitude, artistic innovations would probably
not have taken place within such a short period. The social bubble and the suspension of rationality
may have played a significant role in the flourishing of the Dutch art market and other sectors of Dutch
society in the 17th century.
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Abstract: The sheer volume of data generated on the Internet has reached unprecedented numerical
heights and has enabled new data-driven methodologies to study art and its markets. Yet, this type
of data-driven research has also generated several unexpected methodological constraints for art
markets researchers, particularly due to informational asymmetry. This observation is related to how
various players on the Internet make data available, as well as summarize, transmit, gather, and
access those data globally. It is not our ambition to present another historiography of art markets
research, past and present. Rather, and in keeping with the theme of this special issue, we would
like to focus on a few key constraints related to data-driven, contemporary art markets research, the
Internet, and the structural recurrence of imperfect data. This contribution focuses on four areas of
Internet research and its methods that are particularly problematic for researchers today, namely
(1) auctions and online auctions; (2) dealers and galleries; (3) art indices; and (4) art fairs.

Keywords: art markets; informational asymmetry; data constraints; online auctions; art indices;
Internet galleries; art fairs

1. Introduction

At present, online data about art, its production, its history, reception, sales and consumption are
abundantly available on all kinds of Internet platforms. Advanced research on both historical and
contemporary art markets has embraced the many opportunities this medium and the resulting data
explosion has offered, yet this has not always resulted in improvements to informational transparency,
here defined as the optimal level of availability, accessibility, and reliability of data regarding art and
its markets, broadly defined. The question immediately arises as to why we should even care or
expect the Internet to reduce the information asymmetry of art markets; or conversely, whether or
not the Internet needs to mitigate agency issues between information providers—opaque or not—and
end-users, regardless of whether or not those users are researchers.1 Likewise, the question of how to
mediate deficiencies towards higher levels of market transparency, permitting researchers to observe
previously unavailable data, is of increasing need of discussion.

Visual artists, not art markets scholars, were among the first to experiment with new digital
platforms. Since the early 1990s, the online presence of artists and their work has never been more
visible and significant than on the Internet (McLaughlin 1996). Artists are represented in every arena of
network activity: electronic mailing lists, websites, and social media (especially Instagram), particularly
used by emerging artists, museums, galleries and dealers among others (see for instance, Soboleva 2015;
Kazakina 2016). Additionally, groups concerned with policy issues and arts advocacy, and art price
indices have set up all kinds of digital and data-driven media platforms to reach a broader, more

1 For a substantial overview of the literature focused on many cyberlaw issues with intermediaries, including cyberlaw
deficiencies, how to resolve these, and how to address Internet asymmetry, see (Pasquale 2010).
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diversified audience. Museums, auction houses, dealers, galleries and art fairs have followed suit,
as have art markets constituencies with scholarly and/or business-oriented objectives.2

Data-driven research on art markets and its attendant new methodologies are historically the
province of economists, cultural economists, social historians and sociologists.3 These studies,
in turn, have opened many new perspectives for historians, art historians and a new breed of hybrid,
cross-disciplinary researchers interested in art markets as objects of inquiry, here conveniently referred
to as art markets scholars. For this new breed of researchers, the Internet has been the prime locus
to gather data on historical and contemporary art markets in the aggregate. The sheer volume of
data generated on the Internet has reached unprecedented numerical heights and has enabled new
data-driven methodologies to study art and its markets. Yet, this type of data-driven research has also
generated several unexpected methodological constraints for art markets researchers, particularly due
to informational asymmetry. This observation is related to how various players on the Internet make
data available, as well as summarize, transmit, gather, and access those data globally.

It is not our ambition to present another historiography of art markets research, past and present.
Rather, and in keeping with the theme of this special issue, we would like to focus on a few key
methodological constraints related to data-driven, contemporary art markets research, the Internet and
the structural recurrence of imperfect data. This contribution focuses on four areas of Internet research
and its methods that are particularly problematic for researchers today, namely (1) auctions and online
auctions; (2) dealers and galleries; (3) art indices; and (4) art fairs.

2. Auctions and Online Auctions

At present, a sizable amount of data-driven research focuses on sales results obtained from
auctions and online auctions (Ashenfelter and Graddy 2006). The choice to focus on prices fetched at
auction, which can also be interpreted in terms of marginal willingness to pay, or a proxy for a buyer’s
preference, is related to the long-standing debate in economics on the theory of value. At the end of the
nineteenth century, this shifted towards a theory of price, which is foundational for many present-day
economic theories that rationalize art and art prices as part of all kinds of professional investment
vehicles (Hutter and Shusterman 2006). Herein lies the rationale for the increasing the amount of
price information mediated through the Internet today in an attempt to turn artworks into investment
vehicles. As a result of this process of connecting art markets with financial markets, the Internet is
increasingly used as a platform to distribute price information and promote market and organizational
devices from the financial world. As such, the Internet, as an information platform, is continuously
mediating between financial and art constituencies, sometimes referred to as the “financialization” of
art and art markets (Velthuis and Coslor 2012). The quality of this mediation, of course, depends on
the quality of the players involved. On the surface, all of this seems to create new opportunities for
art markets research. However, these data have not been constructed for this purpose, and this has
critical repercussions for how we approach contemporary art markets as objects of inquiry. While,
auction houses, for example, consistently publish their sales results online, these data have not been
structured (at least in its public-facing form) for aggregate analysis. E-commerce sites for art, on the
other hand, seldom make all of their past results available, or may even publish price information that
is not independently verifiable due to their status as third-parties.

Another long-standing debate in the economics of art and culture is that the theory of value in
economics is not equipped to adequately connect economic to cultural value (Throsby and Zednik 2014).

2 An appropriate example of art markets studies with imperfect data, but with a distinct historical dimension is Brill’s Studies
in the History of Collecting & Art Markets, which is a peer-reviewed book series dedicated to original scholarship on the social,
cultural, and economic mechanisms underlying the circulation of art and markets. For an overview of their Art & Market
Publications, see: https://brill.com/view/serial/HCAM?lang=en.

3 For a good introduction to cultural economics and its objects of inquiry, see (Frey 2003; Towse 2011; Ginsburgh and Throsby
2006, 2014).
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In fact, the methods of economic valuation—including the heterogeneity of art, or its illiquidity—are far
more quantitatively advanced as compared to those studies concerned with cultural value assessment.
The consequence for online (and offline) research is that economic value, or rather, the theory of price,
has become one of the preferred approaches among many scholars. In past years we have witnessed
a rise of all kinds of relational databases, art sales indices, new online auction platforms, as well as
applied research on price dynamics, online bidding behavior, and so on.4

Current and aggregate data on auction markets, both offline and online, can be hard to come by.
While auction houses publish their results on online, they organize these data by individual auction
events, and it is thus not indexed in a way that would allow visitors to the site to download the
aggregate data. The result is that researchers, as well as active participants in art markets (i.e., dealers,
collectors, financial institutions, etc.), often rely on private companies’ indices, databases, and reports
out of necessity.

For instance, the Blouin Art Sales Index (BASI) gives access to over 9 million records from 425 artists
and 3000 auction houses. Likewise, ArtNet, AskArt, and other private entities offer subscription or
pay-per-search databases of auction results gathered from auction houses of varying scales worldwide.
Platforms such as these, however, have also not been built for the use of data in the aggregate, and most
often serve participants in art markets as supplementary tools for art advisory and appraisal, rather
than art markets scholars seeking to advance research into these markets. There is no “download”
button that furnishes the user with the raw data to reproduce these indices or perform new analyses.
Though BASI, for instance, offers customized reports, produced by their team of data-scientists and art
markets experts using their database, these services are again geared towards appraisers, collectors
and dealers (Blouin Art Sales Index BASI). The lack of transparency and public availability of the
data used in these and other art markets reports need to be critically considered to avoid taking the
information therein at face value.

In addition, scholars engaged in data-driven research, including anthropology, art history, history,
sociology and cultural studies have also recognized that there are both aesthetic and commercial
dimensions to the value of artworks (Throsby and Zednik 2014, p. 83). Recent attention to “external
effects” has also opened new ways of interpreting artistic value in a manner consistent with economic
theory (Hutter and Shusterman 2006). Despite the ever mounting availability of online data, the
study of the history of art markets has not received the same amount of scholarly attention one would
expect in art history and cultural economics.5 Though here too, new hybrid art history-economics
methodologies are deployed based on empirical historical evidence in the aggregate, or more creative
approaches to dealing with imperfect data, with or without regression analyses.6 It remains, however,
a critical question as to whether or not we can move beyond the hype of new media expectations and
generate more appropriate avenues of investigation to better grasp possible changes amongst actors
within the contemporary art world (Arora and Vermeylen 2013).

In this digital age of abundant, yet imperfect data, online statements surface regularly praising
the unrestricted availability of information. An almost Leibnizean optimism reigns supreme or how
data and digital connectedness has created a global art market mediated through a variety of Internet
platforms. Though it is true that participants online produce all kinds of new knowledge about art and
markets, the question remains whether this knowledge is always as empirically testable as it seems to
be, not to mention whether or not the data are reliable or have been retrieved with opaque gathering

4 One example are the Mei-Moses price indeces now owned by Sotheby’s; for a model study on online bidding behavior, see
(Pownall and Wolk 2013).

5 A very useful source as a broad introduction of scholarship on art markets in the aggregate with ample references to past
literature is (Hulst 2017).

6 On developing new methdologies using imperfect data to study historical art makets, see for instance (Vermeylen 2006),
and a more collective approach in (De Marchi and Van Miegroet 2006b). In addition, see (Velthuis 2011). A more recent,
and inspiring example of the study of historical art markets with imperfect data and innovative research strategies is
(Van Ginhoven 2016).
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methods and algorithms. Even when we use online information that appears bona fide, such as online
auction results posted by Sotheby’s or Christie’s, or reputed price indices created by Mei and Moses or
Blouin, a few caveats are in order. We will discuss art indices a bit further.

Reputable auction houses, such as Christie’s and Sotheby’s not only have distinct web presences
but have also organized online auctions since 2012 (Christie’s) and 2016 (Sotheby’s).7 The phenomenon
of online auctions in combination with the Internet data explosion, is seen as dismantling the age-old
buyer-seller paradigms, introducing new business models, and creating a digitally connected global
art market. Apart from the fact that a singular, global art market does not exist, studies in the
history of art markets (plural) has shown that such markets emerge in very specific locations at
very specific points in time with locally determined constraints, taste preferences and regulatory
environments (De Marchi and Van Miegroet 2006a). Several types of art markets can even coexist in
the same geographical location and at the same point in time. Even today, a wide variety in local art
markets in various stages of development can be observed. These can be dealer or collector dominated,
suffer from informational asymmetry, or be inefficient due to a lack of substitutes and the presence of
monopolistic or duopolistic positions.

Though the notion of an “online auction sale” may create all kinds of transparency expectations,
including that of a digitally mediated global market, there is, in fact, no such thing as a global market
and the local component should not be neglected (Velthuis 2013). To repeat, all art markets are local and
in various stages of development; factoring in the global component has merit when considering that
local art markets are often connected globally through the Internet. This more nuanced understanding
of art markets will help to create some epistemological and methodological clarity in critical, scholarly
research using online markets data in the aggregate.

Fairly recently, in May 2017, Christie’s began releasing the results of their online auction sales,
with Sotheby’s following suit in October of that year. Another point of methodological confusion is the
recurring notion of the “online sale.” It is critical to make a clear distinction between what is coined
as an “online-only” sale, and what is considered an auction sale that has an online presence and/or
the possibility of online bidding. Online-only sales should only refer to sales for which no bidding
occurs in the auction house itself. When compared over the course of the entire 2018 auction year, sales
online and offline at Christie’s and Sotheby’s were geographically located in New York, London, Hong
Kong, each location with their associated regulatory constraints and currencies. In addition, Christie’s
continues to host in-person viewing hours for many of their “online-only” sales, particularly for those
sales containing fine art objects. This suggests that online-only sales are, in fact, not exclusively as
online as they claim to be. The term is misleading, for they have still a distinct brick-and-mortar
component, both in terms of market-specific currencies and regulatory environments, not to mention
the ability to view artworks in person and in a brick-and-mortar setting, before any transacting takes
place online. At best, these auction sales represent a hybrid model that should be defined as such to
avoid confusion.

As shown in Table 1, of all lots sold at Christie’s New York, London and Hong Kong in 2018 (those
deemed online-only, as well as those taking place offline), 21.3% of lots were sold through these hybrid
online-only sales, which only accounted for 1.8% of the total sales revenue in that year.8

7 While the first online-only sale at Christie’s occurred in 2012, they did not begin reporting their results until May 2017; they
began offering online bidding several years prior to 2012. Sotheby’s, on the other hand, announced in 1999 a plan to create
an online marketplace, but shut down this plan in 2003. In 2016 Sotheby’s partnered with the Invaluable marketplace to
manage both their online bidding and online-only sales. For more information on the development of online art markets,
see (Pownall 2017).

8 (Ali et al. 2019). The share of online-only lots and revenue for Christie’s is comparable to the conclusions drawn for South
Korean auction markets in a DALMI Working Paper by Yoon et al. (2018).
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Table 1. Auction results of Christie’s New York, London, and Hong Kong (2018). Source: (Ali et al. 2019).

Location # of Lots % of Total Lots Total Revenue (incl. BP) % Total Revue

Online-Only 7149 21% $64,635,251 2%
New York 10,439 31% $1,648,322,934 47%

Hong Kong 4592 14% $740,230,005 21%
London 11,322 34% $1,059,447,683 30%

Total 33,502 100% $3,512,635,873 100%

So far, there have been six “online-only” sales at Christie’s (London and New York) in March 2019.
Of these six sales, five sales have offered brick-and-mortar viewing times for all or for a selection of
objects being offered for sale.9 The online auction calendar at these houses also closely follows patterns
of the offline, brick-and-mortar auction calendar. To illustrate, sales of Contemporary and Modern Art are
offered in the spring, although, as observed earlier, their sales results represent a lower segment of this
auction market.10

As the majority of sales data for online art auctions was not available until recently, and data
regarding online art sales outside of auction markets is not widely available, previous research into this
subject has been based predominately on surveys of buyers and sellers. One of the prime movers in the
field of online art markets research has been Hiscox, an international insurance company headquartered
in Bermuda, which published its first report in 2013.11 The Hiscox reports rely mostly on data collected
from surveys of international art buyers subscribed through ArtTactic’s client mailing list, and from a
group of international art galleries operating in the contemporary art market.12 The amount of survey
respondents has varied over the years, with 130 collectors and 48 galleries in 2013, and 706 collectors
and 128 galleries in 2019. However, these numbers of respondents remain quite small given the number
of art markets participants that exist worldwide (there are well over 1000 galleries in New York City
alone). This selection becomes even more problematic when looking at the characteristics of these
respondents. For instance, in 2019 54% of respondents stated that they spend less than £5000 per year
on fine art and collectibles.13 Hiscox, however is not the only report currently available that attempts
to predict new developments in the online art market. In 2017 TEFAF published its “Online focus” as a
supplement to their Art Market Report. In the data overview for this supplement we see, however,
that this report is, too, based on the data collected by Hiscox.

The consequences of data selection methodologies have become increasingly apparent, especially as
evidenced in 2016, when the economist Clare McAndrew (who had previously authored the art market
reports published by TEFAF), was recruited to write the reports for Art Basel. With this changeover, the
2017 TEFAF Art Market Report was assumed by finance professor, Rachel Pownall. However, the two
scholars’ varying methodologies for calculating the global value of the art market presented much cause
for discussion.14 This resulted in the decision of TEFAF to discontinue their annual art market reports,
and instead produce a series of in-depth studies on various subjects (Gerlis 2018).

9 Auction Results. Christie’s, stable URL: https://www.christies.com/results?sc_lang=en&lid=1.
10 Sale #18084 at Christie’s (“Matisse on Paper: Prints and Drawings from the Estate of Jacquelyn Miller Matisse”) took place

from 21 February to 1 March 2019. The sale included 28 lots and brought in a total revenue of 891,250 USD (including the
Buyer’s Premium). Additionally, Sale #16753 at Christie’s (“Picasso Ceramics Online”) took place from 22 February to 1
March 2019. This sale included 114 lots and brought in a total revenue of 1,458,250 GBP (including the Buyer’s Premium).

11 Since 2013, Hiscox has released reports on the online art market annually. While the numbers of respondents in 2019 was
greater than 2013, the numbers of respondents to the Hiscox survey in recent years has decreased. Between the 2018 and
2019 report, for example the numbers of respondents decreased from 831 collectors and 130 galleries to 706 collectors and
128 galleries. All past reports can be accessed here: https://www.hiscox.co.uk/online-art-trade-report/archive.

12 ArtTactic (http://arttactic.com) is an art markets analysis firm based in London.
13 Stable URL: https://www.hiscox.co.uk/sites/uk/files/documents/2019-04/hiscox-online-art-trade-report--2019.pdf, p. 28.
14 While Pownall estimated the value of the global market in 2015 at $44 billion, McAndrew calculated its value at $63.8 billion;

the following year Pownall appraised the value at $45 billion, while McAndrew arrived at $56.6 billion. See (Pownall 2017;
McAndrew 2017).
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3. Galleries, Dealers and the Internet

When looking horizontally at the history of art markets over time, and that of galleries in particular,
we see that art galleries have always operated in a predominantly urban, brick-and-mortar industry
that placed a premium on building unique, personal relations among artists, gallerists and potential
clients. One of the recurring problems in gathering research data on gallery sales is the continued
lack of transparency and informational asymmetry despite a growing Internet presence. This lack of
transparency is not resolved when a gallery assumes partial or total online activity. While inventories
are displayed to a larger public and transactions may be made online, the innerworkings of the gallery
remain undisclosed. The role of dealer, virtual or not, remains that of an intermediary who selects what
is sold, curates, sets prices, facilitates transactions, etc. In this sense, the Internet does not challenge
conventional art trade practices; it rather supplements, or complements, by reaching larger publics,
practices that have historically been in play in art markets. While an online presence of galleries
and dealers is often expected to bring increased transparency and information symmetry both for
consumers and researchers, this is rarely the reality, at least not at present.

A notable exception to this observation are South Korean art markets, where galleries are required
by law to report their sales results annually. These are kept in the aggregate in publicly, though highly
regulated, databases that present a unique opportunity for insights into the South-Korean gallery
market. A caveat to this, however, is the unavailability of the raw data for these sales, which are only
accessibly as summary tables and charts online.15 Galleries remain a marker of preference and one of
their key roles lies in nurturing local talent through a multiplicity of platforms. Galleries tend to thrive
in collector-dominated markets, since these often produce higher sales prices, even for beginning
artists. Private treaty sales in galleries and auction sales inform each other, though here too, galleries
lack transparency, even in cases such as the South Korean markets where annual reporting of all sales
results is legally required. While galleries and private dealers routinely use all kinds of “price scripts”
and auction results to understand price formation and preference as expressed through the marginal
willingness to pay, the opposite, is seldom true.16

As a result of this lack of publicly accessible data, reports on dealers are dependent upon survey
results sourced from private consulting firms. In the 2018 Art Basel Art Market Report, Clare McAndrew,
noted the primary issues in gathering data on dealer markets and the consequences this had on analyses
resulting from those data. Importantly she notes the limits of using industry data, which are often
restricted in terms of their scope and consistency, and the constraints of having to rely on surveys with
low response rates and imperfect sampling processes. While work such as this allows us some insight
into the magnitude of dealer markets, it is still, as McAndrew makes clear, by no means comprehensive
(McAndrew 2018, pp. 342–47).

An additional curious phenomenon worthy of study are expensive paintings sold in
brick-and-mortar galleries or at public auction, especially those sold in collector-dominated markets.
These can be seen as positional goods that show an inverse relationship between price and demand.
They often behave as Veblen goods, a term coined after the American economist and sociologist
Thorstein Veblen (1899, chp. 4). Veblen goods are types of luxury goods for which the demand
increases as the price increases. This counter-intuitive, and apparent contradiction of the law of
demand, results in an upward-sloping demand curve.17 In other words, Veblen goods violate the
law of demand and after prices have risen above a certain level, demand will also increase. Utility
gained might arise from the fact that not many people in society can afford to buy or own such an

15 See: K-Art Martket, https://k-artmarket.kr/member/index.do. In addition, see DALMI working paper on South Korean art
markets (Yoon et al. 2018).

16 The term “price scripts” is borrowed from Olav Velthuis, and discussed at great length in his inspiring (Velthuis 2002).
17 Veblen’s theory of consumption behavior has not always gained acceptance, both in institutional economics and sociology.

An unfortunate effect of this neglect of the Veblen effect has been the marginalization of consumption behavior in economics.
See (Dolfsma 2000).
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expensive painting. Considered in this context, brick-and-mortar galleries and auction houses are
ideal “third locations,” to coin a Starbucks metaphor, in which to create the social environment that
engenders conspicuous consumption and social distinction. There is, however, a major problem to
test this hypothesis. We simply do not have enough sales data to allow for data-driven research into
this phenomenon. This recurring constraint does not allow us to test when law of demand holds in
particular art sales and at what price point a painting begins to assume the role of a Veblen good, in the
process violating the basic law of demand in microeconomics.

Galleries remain central in branding, creating a “third location” for social positioning, even
“Veblenization,” if our hypothesis holds. Yet, the relationship between artist and gallery, as well
as between the gallery and the prospective buyer(s) also seems to have shifted towards a more
autonomously acting artist. The artist active on social media is, in part, a participant in the making of
his or her own brand. The role of the gallery has and will continue to be one of the loci for validating
artist reputation and the related marginal willingness to pay for a particular artist. Galleries will
continue to be a part of this branding, albeit requiring new media skillsets and web presences. Galleries
and dealers active on social media, and particularly on Instagram, give the illusion of transparency
and even an opening of art markets to new participants, although prices generally remain available
only upon request and there are no available data on the actual number of transactions that are made
or facilitated via these platforms. Here, again, the Internet serves as an intermediary or a supplement
to traditional pathways and practices but does not supplant or fundamentally alter the ways in which
art is privately transacted.

A potential innovation are e-commerce platforms, such as Lofty and Catawiki, although, like
online-only sales at auction houses, these seem to serve the lower end of art markets better than
the upper end.18 Segmentation between e-commerce and brick-and-mortar locations (i.e., galleries
and auction houses) is especially clear when we consider artists who, in brick-and-mortar contexts,
would be associated with Veblen goods. Online, however, these Veblen artists, too, constitute the
lower end of art markets. Online sales platforms tend to mimic traditional auction models rather than
dealer/gallery models. Lofty, to illustrate just one example, has a dedicated fine arts department and
collections devoted to specific artists, but its general inventory is heavily skewed towards the market for
collectibles and memorabilia (only a handful of items offered have estimates at or over $25,000).19 The
creators of Lofty had originally envisioned an e-commerce platform for the lower end of the fine arts
market, modeled off of RubyLane.com, which specialized in antiques and collectibles. Interested sellers
would be able to submit photographs and documentation of their objects to experienced appraisers
who would, in turn, value the objects and approve or reject them for sale. This is currently the business
model being employed by Catawiki. Lofty, however, whose tagline is “The Trusted Marketplace,” does
not currently offer appraisals, and they only offer items for sale that have been sourced from approved,
established auction houses, such as Freeman’s.

In addition, Lofty advertises collections of works by notable artists such as Marc Chagall, Pablo
Picasso, Keith Haring, and others. Of these artists’ work currently shown on Lofty’s website, all but
one Chagall work has passed (gone unsold), while the highest selling Picasso was a print, which sold
for just $250.00. Keith Haring is somewhat of an exception as a handful of his works have sold for well

18 Lofty and Catawiki are just two examples, which we have studied in detail, of many online art and antiques sales platforms
that have implemented vetted online auction environments for fine arts, collectibles and antiques. Over the past decade
online auction platforms such as ArtNet, Artsy, 1stdibs, LiveAuctioneers, Singulart, and others have developed. Often
constructed on the principles of eBay with auction-like sales environments and “buy-now” options, such platforms have
varied vetting processes and sales strategies (at times, as is the case of 1stdibs, adopting a hybrid “bricks-and-clicks” model
wherein both an online and brick-and-mortar presence are utilized).

19 On Lofty, as of 24 April 2019, only 25 items total, including both fine art and jewels, had estimates over $25,000. This is
compared to the 15,109 items which had estimates between $1000 and $5000, which primarily consisted of collectibles
and memorabilia.
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above $25,000 (the current highest price for a Haring being $290,000). However, again, the majority of
his works on the site have also either passed or have sold at below the $100 mark.20

In addition to platforms such as Instagram and Artsy, where galleries and dealers are increasingly
publicizing inventories and engaging with larger audiences (bit of a show-and-tell model), there are
also sites such as Incollect, which describes itself as “a world-class curated marketplace where you
can shop the finest furniture, decorative art, fine art, and jewelry by the design masters of the 18th
through 21st centuries.”21 Further claiming that “Over 1000 commission-free listings are posted every
Tuesday by the industry’s finest dealers. Interior Designers and Architects are invited to join our
Trade Program.” Here, dealers and galleries may apply to have a page on the site, which is meant to
provide “collectors, interior designers and enthusiasts with the absolute best experience for discovering
and acquiring art, antiques, jewelry and design.” However, as with Artsy, prices are rarely listed
and must be inquired about, and some pages are seldom updated. Thus there is no guarantee that
the objects shown on the website even remain available for sale.22 While Incollect allows vetted
dealers/galleries to advertise inventories, and facilitates communication between sellers and potential
buyers (requesting prices, emailing, making offers, requesting holds, etc.) it functions more as an
additional, albeit somewhat exclusive, social media account. As is the case with other online platforms
for transacting or facilitating the transaction of artworks, the results of these social interactions (be they
in terms of revenue, total transactions, engagements, etc.) are never made public.

4. Art Indices

Given the fact that much of the art markets data available on the Internet are auction prices
for artworks, one of the recurring questions in Internet research involving the value of a work of
art is focused on whether art should be considered an asset class or a consumption good, or both.23

The majority of scholars, especially those in economics, tend to consider art an asset class, whereas
sociologists and art markets scholars based in the humanities seem to be a bit more measured and
nuanced (Kräussl 2015).

Online research facilitates a focus on price and on art as an asset class. Here, a key approach is to
measure financial performances of very specific, attributed works of art over time. The methodological
rationale is obvious: market value and marginal willingness to pay (actual price paid for a work
of art) are seen as a proxy for measuring how preferences change over time. In order to research
this systematically, constructing a repeat sales performance index of works of art is often necessary.
Jianping Mei and Michael Moses are two pioneers of this methodology, which is based on hedonic and
repeat-sales estimators (Mei and Moses 2002). These two estimation methods are frequently used to
construct all kinds of art indices. According to Mei and Moses, a repeat-sales regression (RSR) uses the
prices of individual objects traded at two distinct moments in time. If the characteristics of an object do
not change (which is the case for works of art), the heterogeneity issue is bypassed, for each art work
is, per definition, different. The basic idea of the hedonic regression (HR) method is to regress prices
on various attributes of works of art, such as artist, dimension, subject matter, and so on. According
to Mei and Moses, the residuals of the regression can be considered as “characteristic-free prices” to
compute the price index. However, since the works of art that are part of such an index do not come
to the market often, the changes in market value—the marginal willingness to pay—and therefore
changes in preference, are not easy to evaluate.

A recurring problem with art indices like Mei-Moses is their selection bias in data gathering, or,
in other words, which data they choose to include or exclude. While making a laudable attempt to
bring transparency to international art markets, they have always been plagued by the lack of sales data

20 These values are based on information available via Lofty.com as of 24 April 2019.
21 See Incollect, stable URL: https://www.incollect.com.
22 See Third-Party Professionals and Services, stable URL: https://www.incollect.com/terms_of_use.
23 See the pioneering studies by Mandel (2009, 2014) and Horowitz (2011).
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available. In addition, art indices such as Mei-Moses rely on data from just half of art markets—the
auction market—when an estimated 53% of art sales globally are actually made up of private gallery
and dealer sales.24

Mei-Moses focuses exclusively on repeat auction sales made within Christies and Sotheby’s, but
the index does not account for anything sold in online markets. Further, the index was bought by
Sotheby’s in 2016 and is no longer available online.25 When conducting data-driven research on art
markets, it is critical to understand the methodology behind these platforms’ data gathering. ArtNet,
for instance, uses data from 1600 auction houses and includes online sales results when are available
(including what is being sold in ArtNet auctions). ArtNet works with comparable objects rather
than resales, while ArtPrice uses the resales model and data from 4500 auction houses (excluding
online sales).26

5. Art Fairs

Art fairs, like galleries, tend to focus on branded (or brandable) artists and high net worth
individuals (HNWI), which seems to suggest that, here too, the earlier mentioned “Veblenization”
is going on. The social context that art fairs provide helps to create and maintain the trust that is
particularly important for valuable, higher quality items that are required for the online market to
further develop.

Branding in high-profile art fairs occurs in a very similar manner. Art fairs can bring new buyers
into the market by focusing more on local talent and local creative industries. Recent economic and
technological trends threaten the viability of this model. Art galleries feel obliged to participate in art
fairs, even when it causes significant costs and loss of revenue (Halperin 2017). The art fair has become
a very challenging environment that suffers from the same lack of transparency and asymmetrical
information regarding price performance. This lack of informational symmetry, regardless of the
affordances of the Internet, generates more questions than answers about management practices,
performance, and factors affecting success (Smith et al. 2005). The common denominator in many of
these studies is the observation that a serious study of the gallery model and its research suffers from a
chronic lack of reliable data.

Art fairs tend to project a false sense of transparency by reporting prices at the end of the fair;
however, this remains a highly curated and selective list of objects that have been sold from a select
group of sellers.27 Since these art fairs are intimately connected to private galleries and dealers,
prices are largely kept private as well. The relative handful of exceptions that are made public
serve to showcase the “success” of the fair itself rather than to report on aggregate statistics. Most
researchers working on historical and contemporary art fairs rely on lists of dealers and/or artists who
are participating. The primary focus of these studies then tends to be on the geographical origin of the
exhibitors and the types of artworks they represent. Additionally, some scholars have utilized firsthand
observations. Filip Vermeylen, for example, collected data directly from exhibition stalls at the 2013
India Art Fair in Delhi including tags, red dots, and price lists. Importantly, Vermeylen (2015) noted
the variations between the artists advertised in the fair’s catalogue and the realities of the exhibition
stalls. Such methods are not without their own specific flaws; however, they do emphasize the need
for finding and testing alternative methodologies and metrics for measuring art markets phenomena

24 The 2018 Art Basel Art Market Report found that in 2017 dealer sales accounted for approximately 53% of sales globally. This
was based on survey results, interviews and industry data gathered by Arts Economics, a private research and consuling
firm founded by Clare McAndrew. See (McAndrew 2018).

25 For more on Sotheby’s acquisition of Mei-Moses, see (Maneker 2016; Boucher 2016).
26 Artprice. https://www.artprice.com/indexes/artinvestment.
27 For example, the 2019 sales report from TEFAF lists only a selection of 30 objects sold by 25 exhibitors. Of these, only

seven mentioned the final sales price, eight mentioned the asking price and one provided an approximate sales price. See:
https://www.tefaf.com/press/press-releases/collector-and-dealer-confidence-precipitates-sales.
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beyond auction markets, especially in instances where scholars have typically encountered a lack of
accessible and reliable sales data.

Another constraint which makes it difficult to analyze the impact that the art fair has on actual
sales is the moment of the sale. As Rachel Pownall rightly points out, in thinking about sales we should
differentiate between sales that are made during the fair and those that are made after the fair ends.
While buyers may become interested in artworks or galleries during the fair, it may not be until after
the event has concluded that actual transactions are made. This phenomenon should also be taken into
account, according to Pownall (2017, p. 54), in how we consider online sales. Similarly, while Internet
users globally can interact online with artworks available at galleries, whether or not a transaction
occurs online or a simply a new buyer-client relationship is formed initially via the Internet are two
separate phenomena.

An important point of overlap to consider is when the art fair attempts to go digital; here, however,
the significance of direct social interactions at art fairs and seeing the visit itself as an experience
becomes most evident. Digital art fairs that have attempted to mirror the experiences of traditional
art fairs online but have generally failed to secure their position in art markets. The first example of
a digital art fair was the VIP Art Fair, which took place in January 2011 including virtual boots by
138 contemporary art galleries from 30 countries. This event promised clients private video chats
with gallery directors and access to “back rooms,” but failed due to its lack of online infrastructure
to support these promises (Brown 2011). The second trial a year later, VIP Art Fair 2.0, and a similar
event in India, India Art Collective (2011), weren’t able to establish the online art fair as a new model
(Esman 2010; Maneker 2011).

The popularity of art fairs seems to be on the rise, at least in terms of attendance and the number
of events being held annually (be they the art fairs themselves or the many social events held in
conjunction to adjacent to art fairs). This is especially for larger franchises such as Art Basel and
TEFAF.28 Yet, the impact of these fairs on actual art sales or on the development of existing and
emerging art markets remains impossible to measure with certainty. This because of both the lack of
transparency regarding sales and the vagaries of how we define sales occurring at art fairs or as the
result of relationships formed at these and related events.

6. Concluding Thoughts

Even when digital platforms imply or even state that their information is fully transparent
and easy to access, the examples we’ve discussed suggest that researchers have little assurance that
Internet intermediaries—such as auctions houses, art funds, databases and all kinds of art markets
carriers—are not withholding information or biasing the presentation of their data in accordance with
commercial interests.

Auction houses such as Sotheby’s and Christie’s have now fully embraced making their sales
results publicly available, but the same cannot be said for eBay-style auction platforms and emergent
e-commerce sites for art, where the lack of reliable and consistent data is rampant. This precludes
establishing trustworthy art indices or conducting serious data-driven research. As we have seen, art
indices also seem to have distinct selection biases in data gathering, not least which data they choose to
include as well as what they leave out. Further, as we have seen in the example of Sotheby’s acquiring
the Mei-Moses art index, relationship serves no other purpose than to improve the auction house’s
financial interests, whereby access for researchers is not an option.

As to dealers and art galleries, data-driven research is not an option for the moment. Here,
too, informational asymmetry rules supreme, excluding approximately 50% of art markets from
serious scholarly scrutiny and applied data-driven research. Here too, the regulatory environment in

28 In October 2016, TEFAF began hosting two additional fairs in New York (fall and spring). Previous to this, in 2002, Art Basel
expanded to Miami, and in 2013, to Hong Kong.
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South Korea has created the legal conditions for some additional transparency in the art markets and
ultimately, more transparency on the Internet, although this is still quite imperfect.

We have also observed that it remains difficult to predict the future of online art markets, though
it is obvious that over the past ten years online market platforms have been gaining in importance,
particularly in lower market segments. The existence of online preference algorithms (i.e., Artsy) offers
new opportunities to familiarize oneself with new artists and hitherto unknown artworks. Yet, the often
observed “boom” in the online art trade, or assumption that the Internet will somehow fundamentally
alter how we buy and sell art needs further research and nuance. Based on our current research, it is
one of our working hypotheses that many online sales are probably serving (and enhancing) demand
in market segments for cheaper works of art, compared to those offered for sale in brick-and mortar
auctions, galleries and art fairs.

The earlier mentioned hybrid model of a combined brick-and-mortar and online presence seems to
be a viable risk averse strategy to enhance demand. It is only when, however, serious efforts are made
to collect sales data in the aggregate, on a large scale and in publicly accessible online platforms that we
will we be able to assess with a higher degree of precision how, where and when price and preference
formation actually works. In other words, these online sales do not threaten the traditional models, but
actually segment the demand. While data on private sales, online as well as offline, remain undisclosed,
data on the emerging online auction markets are gradually becoming more available. From those data,
which are now attainable for big name auction houses such as Christie’s and Sotheby’s, we see that the
online art trade is growing, though, once again, not seriously threatening to replace brick-and-mortar
sales. At present, they often seem to complement each other.

As to art markets scholarship, serious efforts need to be made to collect sales data in the aggregate,
on a large scale and in publicly accessible online platforms with a higher degree of informational
transparency, trust and reliability. By way of a concluding thought, a desired hermeneutic payoff is
that art markets, as objects of inquiry, need to be studied in the aggregate, not only with new sets of
questions and new methods in mind, but also with a sense of urgency that more transparency, whether
implemented through voluntary self-regulation or through legislation, is indeed a priority for both
scholars and buyers.
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Abstract: The paper addresses the issue of digitalization of the contemporary art market.
It analyzes key features of today’s online art market and discusses three technological
innovations—cryptocurrency, blockchain, and artificial intelligence—that have the potential to
contribute to the further development and growth of online art trade. The paper demonstrates
that whereas cyberspace attracts new talent and great business ideas intended to make global art
commerce more versatile and efficient, online art market players alongside with providers of online
art market data and analytics offer interesting avenues of future research in this sector.
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1. Introduction

Academic research on art markets heavily depends on surviving guild records, inventory studies,
financial statements, and legal documents (McNulty 2014). One of the pioneering books on the history
of art markets, Gerald Reitlinger’s trilogy The Economics of Taste was published back in 1961. Since then,
there has been a steady increase in the number of scholars working on multiple issues of the economics
of art. As the majority of art market operations still take place offline, contemporary art market
researchers do not pay too much attention to the phenomenon of the Internet as a powerful art market
disruptive innovation and treat cyberspace as a mere supportive tool to boost art sales. As the art
market scholars of the DALMI (Duke Art, Law & Markets Initiative) research consortium Van Miegroet,
Alexander, and Leunissen suggest in their paper Imperfect Data, Art Markets and Internet Research,
also published in this special issue, “it is hard to predict the future of online art markets, though it
is obvious that over the past ten years online market platforms have been gaining in importance”.
Our paper, while totally agreeing with Van Miegroet, Alexander, and Leunissen’s findings, offers a more
“optimistic” view on the cyber turn of the contemporary art market. Whereas DALMI’s researchers
focus on some crucial methodological constraints related to Internet data-driven art market research,
we, in turn, explore the conceptual transformation of the contemporary art market under the influence
of new digital technologies. We argue that the Internet has turned from an art-marketing instrument to
an apart-standing art market segment with its unique features and development patterns. To support
this argument, we first analyze the evolution and the current state of the online art market and then
examine three particular technologies that have the potential to contribute to the future expansion of
the online art trade. Methodologically, our research is complicated by two issues. On the one hand,
due to the academic novelty of the topic under consideration, we have to deal with the lack of statistical
data, which makes it quite difficult to develop a comprehensive retrospective narrative on the given
topic without sounding avant-garde and futuristic. On the other hand, due to the marginal presence
of the online art market segment in the overall contemporary art market, we have to anticipate the
skepticism about our research on the part of the “conservative” art community that does not recognize
the issue of the online art market as worthy of separate analysis.
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2. Evolution and the Current State of the Online Art Market

The development of information and communication technologies has fueled the digital economy
by accelerating the production, delivery, and consumption of goods and services. The Internet has
left no economic field untouched, the visual arts being no exception. Whereas various art market
players increasingly embrace new technologies to display, promote, and conserve artworks, artists
engage with innovative media to intensify cultural branding in the digital age and to give birth to
new art forms that push the boundaries of the contemporary art canon. Moreover, information and
communication technologies have intensified the globalization of art. As a result, art currently develops
in two tiers: “As local avant-gardes at the fringes of the many art sectors, and as a global commodity
disseminated instantly across institutional and national boundaries” (Hackforth-Jones and Robertson
2016, pp. 165–66). As for the art-market relation in particular, new technologies progressively lead to
the paradigm shift in art trade and mediation, as well as stimulate the emergence of “novel structures
for art businesses, which are supported by the new interdependencies between art, technology and
commerce” (Hackforth-Jones and Robertson 2016, p. 171). In fact, the idea of the online art market is
not quite new. The very first art sales websites were launched during the dot-com-economy boom
back in the late 1990s. However, most of them collapsed “in the spectacular bust of 2000, sometimes
with astonishing rapidity” (Adam 2014, p. 121). In spite of the economic fiasco of the first-generation
online art startups, the belief that the Internet is the future for art commerce in the era of globalization
has not gone away, and a whole new generation of online art businesses are currently battling for
attention. Moreover, the issue of online art trade appears more and more frequently in the academic
literature on the future of art markets (e.g., Meyer and Even 2002; Moulin 2003; Horowitz 2011; Zorloni
2013; Adam 2014; Schmitt and Dubrulle 2014; Velthuis and Curioni 2015; Flynn 2016; Schneider 2017;
Winkleman 2017, etc.).

We suggest that the cyber art trade has turned over time from just a mere art-marketing instrument
to an apart-standing art market phenomenon with its unique features and development patterns.
What we observe nowadays is “the restructuring of the Hows, Wheres and Whos that shaped the art
world until now” (An and Cerasi 2017, p. 121). Today’s online art market is an autonomous segment of
the contemporary art market that offers alternative ways to buy and sell art. It differs from the offline
art market in two respects. On the one hand, due to its capacity to spread information about art and
artists instantly and worldwide, the art market connected to the Internet can “reach manifold new
buyers and grow the market colossally” (Adam 2014, p. 121). On the other hand, while existing in the
virtual cyberspace beyond national borders and continental divides, the online art market can “be held
by any number of vendors around the world but displayed on a single site”, which makes it accessible
to a larger number of potential customers who “would be hesitant about entering an art gallery to
browse and educate themselves before buying, from the comfort of their homes” (Adam 2014, p. 122).
Assessing the size of today’s online art market is rather tricky. Different analytical reports present
various statistical data. Thus, according to the Hiscox Online Trade Report 2019, the online art market
has grown 9.8% in aggregate to $4.64 billion, marking a slowdown from the 12% growth experienced
in 2017 (Hiscox 2019, p. 2). In contrast, according to The Art Market 2019 Report, in 2018, although
global sales in the online art market accounted only for 9% of the value of global art sales, they reached
$6 billion, which was 11% higher than in 2017 (The Art Market 2019, pp. 258–62). The TEFAF (The
European Fine Art Fair) Art Market Report Online Focus 2017, in turn, has revealed that the size of
the online art market depends on the definition and price range of artworks. As the report writes,
in 2017, online art sales reached at least $3.1 billion, where $1 billion accounted for the online trade of
art and antiques over $500, $1.6 billion comprised the online trade of art, antiques, and collectibles over
$500, and between $0.5 and $2 billion corresponded to the online trade of art, antiques, and collectibles
under $500 (TEFAF 2017, pp. 38–39).

As for the structure of the contemporary online art market, it is possible to distinguish between
“hybrid” online–offline art businesses and “pure” online art enterprises. Online–offline companies
present on the contemporary online art market are traditional primary (galleries) and secondary (auction
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houses) art market players that operate both online and offline. They use cyberspace to increase sales
and create new marketing channels. According to The Art Market 2019 Report, “brick-and-mortar
auction companies continued a strong trajectory of online sales in 2018, making up one of the largest
segments of the online art market by value” (The Art Market 2019, p. 272). To be more precise,
at Christie’s, total online sales reached $250 million in 2018, compared to $214 million in 2017 (The Art
Market 2019, p. 272). At Sotheby’s, in turn, total online sales reached $220.4 million in 2018, a 24%
increase from 2017 (The Art Market 2019, p. 273). The statistics of the dealer sector in 2018 show that
the online channel represented 6% of total sales, 4% of which were made through dealers’ own internal
online channels, such as a website or an e-mail, and the remaining 2% were arranged through third-party
platforms, like Artsy, 1stdibs, and Artnet (The Art Market 2019, p. 292). In contrast to brick-and-mortar
art galleries and auction houses, online-only art businesses exist exclusively in the virtual space.
There are three main types of online art enterprises currently functioning in the art market—online
auctions, online galleries, and online marketplaces. Online auctions (e.g., Auctionaftersale, Barnebys,
Birdsquare, Heritage Auction, Hihey, Invaluable, Liveauctioneers, Thesaleroom, Paddle8, etc.) give
their customers the “chance to bid for art from the comfort of their own home, taking away the social
barriers of bidding at traditional auction houses, where you often have to be of a certain status and
wealth” (Le Journal de ArtmarketGuru 2018). Online galleries (e.g., Artgallery, Degreeart, Ideelart,
Newbloodart, Upriseart, Weng Contemporary, Zatista, etc.) are virtual “showrooms” intended for the
display and sale of artworks. They attract art dealers who do not want to spend money on renting
physical gallery spaces because their new-generation clients are not used to conventional offline
art viewing and art buying norms. Online marketplaces (e.g., 1stdibs, Artnet, Artsy, Artandcollect,
Artviatic, Saatchiart, etc.) are non-auction online art platforms that let buyers immediately purchase
art using a “click-to-buy” function. They act as an entry point for new art collectors and, unlike
online auctions, ensure direct communication between artists, art dealers, and prospective art buyers.
Since the structure of the online art market is constantly evolving, we should expect the emergence
of new online art market players in the nearest future. Most importantly, we should anticipate the
increasing influence of social media in online art trade (a.k.a. social media art market). According
to Hiscox 2019, 80% of art buyers use social media to discover new artists and 89% of art galleries
use social media to attract new customers (Hiscox 2019, p. 9). As for The Art Market 2019 estimates,
social media remain a strategic tool to build trust and brand awareness, as well as to facilitate sales and
convert more social media users into active buyers (The Art Market 2019, p. 287).

Online art sales channels are in high demand in the contemporary art market for two reasons:
They make art trade more convenient and more comfortable. The convenience of online art sales
channels consists of the relative easiness to find wanted artworks. Experienced art collectors can search
for the necessary artworks much faster online than they could otherwise “by randomly visiting many
physical spaces” (Winkleman 2017). The comfort of online art sales channels presupposes instant
access to demanded artworks without placing customers on a waiting list. This second feature is
especially important for younger art collectors who feel intimidated “by the legendarily icy reception
or arcane rituals” (Winkleman 2017) typical to physical galleries and high-profile auction houses.
In spite of being convenient and accessible, online art sales channels struggle a lot to establish trust
among the influential clientele of older generations. As Hiscox 2019 suggests, building consumer trust
is the biggest challenge for all online art businesses: In 2018, 60% of them admitted that “difficulties
establishing the reputation of the seller was a key obstacle” (Hiscox 2019, p. 22). Among other problems
that online art sales channels currently face are the issues of authenticity and physical inspection of
artworks. In 2018, 62% of online art customers said that they were afraid of buying online “a fake or
an object which is not what it purports to be” and 74% of online art customers complained that they
were unable to inspect the artwork ahead of a purchase (Hiscox 2019, p. 22). Although online art
sales channels are not perfect, they maintain a positive rate of growth and have bright development
prospects. Online buying in the art market has become more mainstream. As The Art Market 2019
Report points out, the expectations of traditional offline art dealers, surveyed in 2018, were that online
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art sales would increase over the next five years, with 70% of them expecting online art trade to increase
significantly and a further 24% predicting online art trade to remain at about the same level (The Art
Market 2019, p. 294).

By and large, the cyber turn of the contemporary art market exerts an enormous influence on the
modalities of trading and valuing art. On the one hand, online art market transactions “robotize” art
commerce, as they involve “a minimal amount of personal contact between the buying and selling
practices because of distance and the way in which the sale is conducted” (Vickers 2005, p. 198).
On the other hand, gradual diversification of online art market players and practices educates a new
breed of art collectors who, instead of valuing artworks in the “traditional” terms of money, power,
and beauty (Findlay 2012), “evaluate digital images, conduct price comparison surveys, and pay
electronically from the comfort of home” (Vickers 2005, p. 198). Besides, from a scholarly perspective,
the digitalization of the contemporary art market has contributed to the emergence of Art History 2.0
(Bailey and Gardiner 2010; Rodriguez-Ortega 2019) as a separate academic field. The acceptance of
technological innovations as applied to online art market research has resulted in the creation of new
methods of analysis and visualization of online art market data (Bentkowska-Kafel et al. 2005; Hai-Jew
2017; Flanders and Jannidis 2019) and the establishment of digital archiving as a socially engaging and
responsive practice of documentation of online art commerce (Bentkowska-Kafel et al. 2009; Hatchwell
et al. 2019; Jaskot 2019).

3. Technologies Used to Expand the Online Art Market

Although academic research on the online art market remains at the outskirts of art historians’
attention and does not attract any significant number of sociologists of art and culture, art market
analysts take this issue seriously and offer innovative approaches to study the quickly developing
patterns of online art commerce. The most respectful analytical art market reports, such as
The Art Market Report and The Hiscox Online Trade Report, distinguish between three cyber
phenomena—namely, cryptocurrency, blockchain, and artificial intelligence—that hold big promises
for the future development and expansion of online art trade. In this paragraph, we explore these
three digital technologies under consideration and analyze their potential to further transform the
organizational and functional underpinnings of the virtual art marketplace. It is worth mentioning at
once that our attempt to research the issues of cryptocurrency, blockchain, and artificial intelligence in
connection with online art market research is experimental, as these issues have so far been raised
exclusively by art market analysts and practitioners, whereas scholarly research on art markets is still
silent about this emergent aspects of online art trade.

3.1. Cryptocurrency and Blockchain

There has recently been a noticeable increase in art-and-cryptocurrency/blockchain-related news
in the mass media, and a number of conferences have been held for art professionals dedicated to
the subject. For example, on 11–12 May 2018, the experimental software development company
ConsenSys hosted the Ethereal Summit, an international conference about blockchain held annually
in New York, that placed special emphasis on the contemporary art market, even concluding the
event with a live charity auction for the benefit of The Foundation for Art & Blockchain. On 19 July
2018, the London-based auction house Christie’s organized the Art + Tech Summit that discussed,
among other topics, the potential of blockchain and cryptocurrency to create decentralized, secure,
and trustworthy channels of online art market operations. In September—October 2018, the Paris-based
innovation hub ERM Développement mounted the innovative art show Bitcoin Art (R)evolution
dedicated to the role of cryptocurrency in the contemporary art market. The show presented a new
artistic movement called CryptoArt and demonstrated the ideas of several living artists about the
influence of cryptocurrency on artistic creativity. Moreover, all the artworks on display were offered
for sale exclusively for bitcoins, whereas physical money was not accepted at all.
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The phenomena of cryptocurrency and blockchain are rather new to online art market research
and practice. From an economic point of view, cryptocurrency is a digital asset used as a medium
of exchange and based on the principle of decentralized control that enables users to send payments
without passing through a central authority, such as a bank or a payment gateway (Rosenberger 2018,
p. 9). It uses the mechanism of strong cryptography to secure the execution of financial transactions
and control the creation of new units of “virtual” money. Bitcoin, which appeared as an open-source
software written by Satoshi Nakamoto in 2009, is the most frequently used cryptocurrency in today’s
world, generally speaking. Bitcoins represent a specific form of “virtual” money that are given as
a reward for the process called mining, which stands for a record-keeping operation executed through
the use of computer processing power (Antonopoulos 2017, p. 15). Financial transactions conducted
with the use of bitcoins are verified and recorded in a publicly distributed ledger called a blockchain,
which is a type of payment rail that secures the protocol of peer-to-peer network communication
embedded in the algorithm of creation and verification of operations with a specific cryptocurrency
(Furneaux 2018, p. 39).

Due to the absence of relevant data that would allow us to conduct an in-depth retrospective
study on the virtues and perils of both cryptocurrency and blockchain for the contemporary art market,
the overwhelming majority of art market scholars prefer to omit these two issues from their analysis of
emerging art market trends. Despite this persisting academic skepticism, art market professionals
treat cryptocurrency and blockchain as two most salient technological innovations able to transform
the online art market in the nearest future. Since 2018, the influential Art Market Report published
annually by the Art Basel art fair in cooperation with the UBS bank has recognized blockchain and
cryptocurrency as one of the most important developments that happened on the global art market in
the previous year. The 2018 Art Market Report introduced three key advantages of the application of
blockchain in art market operations; namely, the potential to improve authentication and provenance
of artworks, the potential to protect privacy of art collectors, and the potential of traceability of art
sales and commissions. At the same time, the same report emphasized the risks of introducing
cryptocurrency in art market transactions. In particular, the report mentioned that “while blockchain
technologies could help reduce fraud in some sectors, cryptocurrencies could also create a black market
of dubious transactions that could worsen the reputation of the online market with new buyers” (The
Art Market 2018, p. 249). The 2019 Art Market Report continued the discussion about the modalities
of integration of blockchain and cryptocurrency in the contemporary art market. Most importantly,
this report introduced the phenomenon of the tokenization of art, which puts forward the idea of
fractional ownership of art. The report provided as example the tokenization of Andy Warhol’s
painting 14 Small Electric Chairs (1980) undertaken by the online art investment platform Maecenas in
July 2018. In fact, Maecenas has issued more than 6 million ART tokens, each of which offering a small
“virtual share” in Warhol’s work. As a result of this unusual auction, 49% of 14 Small Electric Chairs has
achieved “a reported value of $6.5 million”, whereas the original owners of the artwork have retained
the remaining 51% of the artwork (The Art Market 2019, p. 295).

In addition to the inclusion of the phenomena of blockchain and cryptocurrency in art market
analytics, we can observe two major applications of cryptocurrency and its accompanying blockchain
technology in today’s art market. On the one hand, cryptocurrency represents a new form of money
with which art can be bought and sold. It is rather curious that both public and private art institutions
are eager to acquire artworks with cryptocurrency instead of real money. Both online and offline art
businesses gradually turn to bitcoins and other cryptomoney as an alternative payment method to reach
a global audience and attract more customers. The London-based Moniker Art Fair that specializes in
street art was the first among all European art fairs to introduce “virtual” money into art business.
The also London-based Dadiani Fine Art was the first European art gallery to have completely shifted,
since 2017, to making art market transactions in cryptocurrency. Today, the most “crypto-active” online
art trading platforms include Cointemporary, Whitestone Coin, and Maecenas. Unlike art market
players, public museums, in turn, do not have an established practice of using cryptocurrency because
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of the absence of a precisely defined legal framework on this issue. Nevertheless, a limited number of
world museums are gradually engaging in activities with cryptomoney. The first European museum to
buy art for bitcoins was MAK Wien (Museum of Applied Arts in Vienna). In 2015, it purchased Harm
van den Dorpel’s Event Listeners for a particular amount of bitcoins (the sum was not revealed to the
public). In addition to the development of art trade in cryptocurrency, contemporary art market players
have turned to blockchain technology as a means of protection of the artwork’s ownership rights.
In particular, blockchain is already widely used to prove the authenticity of works of art. The code
can be either directly encrypted in the artwork by the artist himself or can be purchased as a separate
certificate. Presently, such ownership certificates generated through blockchain are offered by the
online art platforms AllPublicArt and Seezart. In addition to the verification of the authenticity of
art, blockchain has the potential to become an innovative methodological tool in provenance research.
For example, the art startup Arte Questa applies blockchain to trace the provenance of artworks stolen
from Jews during World War II. Like cryptocurrency, blockchain is an Internet-based technological
innovation but can serve different commercial needs of both online and offline art market players.

The growing presence of cryptocurrency and blockchain in the contemporary art market has
several vital implications for art market research. Thus, the introduction of “virtual” money in art trade
affects the principles of art banking. Most importantly, cryptocurrency has the potential to change
the norms of art-based lending. Currently, the contemporary art market employs two categories of
art-based lending services—loans to galleries to “give dealers an available lien of working capital”
(McAndrew 2010, p. 121) and loans to individuals to help art collectors “monetize their art holdings”
(McAndrew 2010, p. 122). These loans come from either banking institutions or non-banking boutique
lenders and major auction houses. With the introduction of “virtual” money in art trade, it is not clear
anymore how art-based lending services will evolve in the future. On the one hand, this technological
innovation could diversify art finance by means of offering alternative mechanisms and procedures of
art patronage. On the other hand, cryptomoney may result in further consolidation of online art-based
lending services around one single large tech company that would dominate cross-border digital art
finance. Under such circumstances, online art financial services are likely to be expected to “boom in
value and economic importance” (MacDonald-Korth 2018, p. 20). The application of blockchain in art
market operations, in turn, has created new sources for the study of art market history. In this respect,
the information recorded in the blockchain-based registrar can be considered as both digital-born art
market data and an Internet-generated archival database. With the development of new technologies,
the data sources available to art market scholars have become ever more diversified. Prior to the
advent of the digital age, most sources on art trade were available only in print and only in select
research and museum libraries. Moreover, the vast majority of these sources were not properly indexed,
making the search for sought-after information a daunting prospect. Numerous digitalization projects
that have been undertaken over the past decade “have gone a long way toward not only making
these rare research tools accessible, but also, and perhaps more importantly, making them usable”
(McNulty 2014, p. 261). With blockchain, the quest towards the digitalization and comprehensive
catalogization of art market data can go much further. In particular, this technology can make art
market data accessible to a larger number of scholars and practitioners and solve the problem of bulky
archival storage of physical art market historical records. At the same time, blockchain makes art
market data more dependent on virtual reality. In other words, to access the art market data stored
on blockchain, a researcher needs to have a stable and unlimited online connection guaranteed by
the Internet provider and the country-specific online traffic regulations, which are different across
the globe.

3.2. Artificial Intelligence

Most recently, Christie’s became the first auction house in the world to trade art created with
artificial intelligence (AI) technology. On 23–25 October 2018, as part of the Print and Multiples
auction, it offered for sale the portrait painting of Edmond de Belamy. The artwork was produced by the
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Paris-based art collectible Obvious with the machine-learning algorithm GAN (Generative Adversarial
Network), which was, in turn, written by the American computer scientist Ian Goodfellow. A canvas
print of the AI-generated portrait of a fictional character (Belamy is, in fact, a direct French translation
of Goodfellow’s surname and it literally means a “bel ami”, or a “good fellow”) was sold for $432,000,
which was more than forty times the estimated selling price of $7000 (Hitti 2018). In fact, Edmond de
Belamy is not the only example of artworks generated by AI, nor is Obvious the only art collective that
deals with the creation of art by means of AI. The algorithm-made art started to gain ground a while
ago but appeared on the art market only recently. Thus, back in 1981, Peter Kugel published one of the
earliest articles dedicated to the power of computers to be universal symbol-processing symbols. In his
article, Kugel (1981) claimed that algorithmic programs could serve as models of artistic processes
going on the outside of a human brain. In 2015, computer scientists Babak Saleh and Ahmed Elgammal
of the Art and Artificial Intelligence Laboratory at Rutgers University published an article in which
they presented the machine-learning algorithm CAN (Creative Adversarial Network) that was able to
generate artworks representing a particular artistic style. Saleh and Elgammal (2015) findings represent
the only comprehensive academic research project conducted on the issue of AI-generated art so far.
Apart from academia, art museums and art galleries have also attempted to present their views on the
issue of the creative potential of machine-produced art. For example, in early 2018, Le Grand Palais
in Paris organized the exhibition Artists and Robots that critically assessed the interaction between
the human mind and the immersive digital world in an ever more robotic society. The exhibition
offered a gateway to an immersive and interactive digital world that subverted the human notions of
time and space through the augmented body sensory experience. In late 2018, the Natura Morte art
gallery based in New Delhi mounted an exceptional group show, Gradient Descent, featuring artworks
created entirely by AI in the post-human age. The show explored the intersection between AI and
contemporary art by creating a dynamic human–machine relationship. Both Artists and Robots and
Gradient Descent were remarkable events, as they made an attempt to mainstream both in the art market
and the art world the phenomenon of AI-generated art and present it as a nascent art movement of the
twenty-first century.

AI-generated art is the most salient example of the presence of AI-based technology in the
contemporary art market. Furthermore, AI is also widely used as an e-marketing tool to link art
and collectibles. In this case, AI functions as a machine-learning recommendation program that
matches prospective customers with a particular product upon examination of their online activities,
such as Internet searches and web browsing. This technology is already extensively used in the movie
and TV industry. It is estimated that the choice of at least 80% of watched content is made upon
algorithmic recommendations (The Art Market 2019, p. 302). The online art market has only recently
endorsed AI-based marketing. The biggest online art marketplace that offers this service is Artfinder
launched in 2013. The company’s AI algorithm recommends artworks “based on visual similarities to
a piece selected by a buyer” (Sheffield 2017). Basically, Artfinder works similarly to a famous music
streaming service, Spotify, that uses the Discover Weekly algorithm to recommend songs to listeners
with matching music tastes. Besides Artfinder, some other online art companies that have developed
AI-generated e-marketing strategies to stimulate online art trade include ArtAdvisor (provides users
with information about artists and helps improve their product searches), Thread Genius (suggests
similar artworks coming up for sale and assists with the attribution of artworks), and The Art Genome
Project (maps together the characteristics of “genes” that connect artists, artworks, art objects, design,
and architecture over time). Recommendation-based e-marketing developed with AI can be good
“where buyers are sensitive to costs, or there is a high price elasticity of demand” (The Art Market
2019, p. 302). At the same time, there is one important limit to the applicability of this algorithm to
online art trade, namely the impossibility to generate or find a complete substitute for unique and
highly valuable items such as works of art. Even though there might be some substitutability between
artworks by some artists, suggesting a substitute that simply looks identical or has the same size,
material, or contents to an experienced art collector may not always be satisfactory.
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Whereas AI-generated art and AI-based art marketing are the most branded innovative tools able
to contribute to the further development of the online art market, there are three more lesser known
AI-generated technologies that are slowly gaining ground in online art trade. The first emerging
technology, developed by researchers from Rutgers University in cooperation with the Atelier for
Restoration and Research of Paintings in the Netherlands, is represented by a machine-learning
algorithm that detects art forgeries (Elgammal et al. 2017). It uses AI to analyze thousands of tiny
strokes that compose a picture and detect fake pieces. The algorithm is able to identify a forgery in
every instance, simply by looking at a single stroke, a task that cannot be physically done by a human
being. The second emerging technology is Virtual Reality (VR). As a technological innovation, VR is
not new per se. However, VR has only recently been integrated into the online art market. Given the
falling foot traffic in offline art galleries, online art companies have started to apply a 360-degree
on-screen view of art to offer a VR tour of art shows. By creating an alternative method of attending
art events and art exhibitions, VR enhances e-commerce “by reaching buyers who are unable to visit
galleries and exhibitions but remain reluctant to buy from a flat image” (The Art Market 2019, p. 300).
The third emerging technology is Augmented Reality (AR). Like in the case of VR, AR is not the
most up-to-date technological innovation. Nevertheless, it has only recently appeared in the online
art market. AR makes it possible to combine physical elements with the digital world. Online art
platforms such as Saatchi Art and Artsy have developed AR applications to offer their clients the
possibility to “preview works of art at home or in other contexts through digitally hanging them
on their walls” (The Art Market 2019, p. 300). This technology is very welcomed by the majority
of contemporary art market players as it reduces the need to “move” real artworks, hence saving
significantly on transportation and installation costs.

The introduction of AI to the online art trade has several crucial implications for art market
research. On the one hand, AI-generated art reshapes the boundaries of the so-called creative economy.
In more general terms, creativity can be defined as “making something new that also opens up a new
category, a new genre, or a new type of thing” (Gold 2007, p. 5). With the introduction of digital coding
to cultural and creative industries, the creative economic sector becomes a combination of creativity
and electronics. In this context, AI stands for one of multiple weightless and intangible “digital bits”
that exert a major influence on “how we have ideas and how we express, share and communicate
them” (Howkins 2007). AI, being a specific form of digital coding, fosters the development of the
notion of collaborative creativity that bears consequences for “the ownership of, and compensation for,
creative products” (Howkins 2007). Furthermore, algorithm-produced art challenges the conventional
phenomenon of the singularity of art (Boden and Edmonds 2019), hence leading to the emergence of the
term “technological singularity of art” (Kurzweil 2005), which implies that a non-biological medium
has a computational capacity to emulate the richness of human intelligence to detect and suggest new
original ideas. Unlike AI-generated art, AI-based online art market practices turn art market data into
actionable intelligence and contribute to the emergence of machine-learning driven art market analytics.
Traditional art market analytics requires “heavy IT involvement” and generates “lots of data points”
that are difficult for an average user “to navigate or contextualize” (MIT Technology Review Insights
2018, p. 2). As AI-driven art market analytics is still not applied in practice, we cannot characterize
precisely its advantages and drawbacks. Notwithstanding, we suppose that this innovative analytical
method can potentially enable art market players to “drive greater automation of tasks and derive
insights at breakneck speed” (MIT Technology Review Insights 2018, p. 2). In addition, AI makes art
market analytics more predictive and prescriptive. This technology allows art businesses to foresee
outcomes and “proactively seize opportunities rather than waiting to react” and helps art consumers
exploit the autonomous capabilities of the software to “query the optimal data sources” and “serve up
insights based on identified correlations and patterns” (MIT Technology Review Insights 2018, p. 3).
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4. Conclusions

All in all, the paper has touched upon several aspects that the contemporary art market currently
experiences due to the emergence of new digital technologies. It has analyzed the composition and
the functional orientation of the online segment of the contemporary art market and has revealed
three most salient cyber phenomena that can potentially exert an enormous influence on the further
development of the global online art trade. The cyber turn of the contemporary art market discussed
in this article provides both opportunities and constraints to art market scholars. On the one hand,
new technologies can result in the methodological renewal of academic research on the history of
art markets by introducing new methods of analysis (e.g., AI-based art market analytics, blockchain
provenance research), new fields of study (e.g., cryptography or algorithms-writing for art experts),
and new areas of expertise (e.g., AI art marketing, art-crypto-mining, art-blockchain-banking). On the
other hand, new technologies can equally challenge “traditional” art historical academic research by
confronting the philosophical foundations of Aesthetics with the questions of the singularity of art
(e.g., criteria and conditions for creativity), artist’s identity (e.g., debate around human vs. artificial
intelligence), definition of taste (e.g., certification of art through blockchain), and measurements of
the value of art. We suggest that to overcome the methodological difficulties that digital technologies
impose on the contemporary art market research and practice, it is necessary to adopt the spirit of
academic flexibility in the three following respects: Encouragement of transversal research on the
history of art markets, acceptance of the mixed-methods research methodology, and intensification of
the exchange of ideas between art market “practitioners” and “theoreticians”. All things considered,
the main findings of this paper could serve as an impetus for the further conceptualization of Online
Art Market Studies as an academic discipline and stimulate more scholarly research on other cyber
art market challenges, such as the virtualization of art gallery spaces, cyber-art-crowd-funding,
platform-art-economy, and digital arts management.
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