
DISEI - Università degli Studi di Firenze

Working Papers - Economics

DISEI, Università degli Studi di Firenze
Via delle Pandette 9, 50127 Firenze, Italia

www.disei.unifi.it

The findings, interpretations, and conclusions expressed in the working paper series are those
of  the  authors  alone.  They  do  not  represent  the  view  of  Dipartimento  di  Scienze   per
l’Economia e l’Impresa, Università degli Studi di Firenze 

The Economics of Renaissance Art

FEDERICO ETRO 

Working Paper N. 19/2018

http://www.disei.unifi.it/


 
 

 
The Economics of Renaissance Art 

 
 

 
 

FEDERICO ETRO 
 
 

University of Florence 
 

June 2018 
 
 

JEL Codes: N8, Z1, L1 
 Keywords: Renaissance, Economic theory of art history 

 
 
 

Abstract 
 
I analyze the market of paintings in Florence and Italy (1285-1550). Hedonic regressions on real prices allow me to 

advance evidence that the market was competitive and that an important determinant of artistic innovation was driven by 

economic incentives. Price differentials reflected quality differentials between painters as perceived at the time (whose 

proxy is the length of the biography of Vasari) and did not depend on regional destinations, as expected under 

monopolistic competition with free entry. An inverse-U relation between prices and age of execution is consistent with 

reputational theories of artistic effort, and prices increased since the 1420s. 
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   The Italian Renaissance was an extraordinary period of artistic creativity and innovation. Its origins and its 

artistic evolution have been widely studied in historical and art historical studies,1 but limited emphasis has 

been given to the economic determinants of such exceptional achievements in Florence, Venice and Rome. In 

this work I present and analyze a unique dataset on the primary commissions of paintings in Italy between 

1285 to 1550 to investigate the determinants of art pricing and the competitiveness of the art market, explore 

the evolution of the compensation of painters, and argue that the latter had a crucial role in fostering artistic 

creativity and innovations.2 

    A standard view in art history (as well as in the popular imagination about artists) suggests that the price of 

paintings during Renaissance was a matter of honor, prestige and status, independent of the quantifiable 

features of the paintings or from the rules of a competitive market where price differentials reflect quality 

differentials between painters as perceived by the buyers (for instance, see Michelle O'Malley 2005, 2013). I 

challenge this view analyzing hedonic regressions for the price of paintings, adjusted for purchasing power, 

and using information on the objective characteristics of the artworks (such as the surface area of the paintings 

or the number of figures depicted), of the commissions (such as their destination) and of the painters (such as 

their artistic school or the execution age). The purpose is to provide some empirical evidence that (a) the art 

market was to a large extent competitive, and that (b) an important determinant of the artistic innovations of 

Renaissance was of economic nature. 

    I argue that the market for paintings was characterized by monopolistic competition and free entry in the 

sense of Edward H. Chamberlin (1933) and Avinash Dixit and Joseph E. Stiglitz (1977). In particular, entry in 

the artistic guild of a town required an initial investment (namely a training of a few years and the payment of 

a fixed fee), and this allowed the most talented painters to sell their works in an integrated inter-regional market 

in direct competition with each other, and therefore beyond the control of any local guild. Each painter 

developed a highly personal style, generating some market power from such product differentiation. I show 

that pricing changed with quantifiable characteristics of the paintings. However, since this is potentially 

consistent with both regulated pricing (by the guilds) and competitive pricing, I check whether prices were 

variable in the quality as perceived at the time, which is what a competitive market would imply. For this 

purpose I employ a proxy for the quality of painters based on the space dedicated to their biographies in the 

Lives of the Most Excellent Painters, Sculptors and Architects by the Florentine art critic Giorgio Vasari (1511-

1574), a book published (in its second edition) in 1568 right after the end of my period. This “Vasari index” is 

highly significant in predicting prices, except for a well known bias (of Vasari) toward Florentine artists, and 

confirms that the art market was pricing quality differentials in a direction that was consistent with the 

preferences of the time. I then advance new evidence in support of the strength of interregional competition 

                                                            
1 For an economic history investigation on demand for art during Renaissance see Goldthwaite (1993). Classic approaches 

to the determinants of Renaissance in art history have stressed stylistic differentiation (Wölfflin 1915), iconological 

foundations (Panofsky 1927, Warburg 1932) and sociological aspects (Hauser 1951). 
2 Early investigations on the markets for art are those of Baumol and Oates (1972) on the economics of the theater in 

Shakespeare's London and Baumol and Baumol (1994) on the economics of musical composition in Mozart's Vienna. 



between painters. In particular, I show that the price of paintings was equalized between different regional 

destinations after controlling for both the characteristics of the paintings and painter fixed effects. This suggests 

that trade did not leave unexploited relevant profit opportunities for Renaissance painters, as expected under 

monopolistic competition with free entry. 

    To examine the role of economic forces in driving the artistic innovations of Renaissance, I check whether 

the data are consistent with two theses. First is a “partial equilibrium” thesis; painters had a reputational 

rationale in their investment aimed at creating artistic innovation and product differentiation. As noticed by 

O'Malley (2013) in line with modern signaling theories of reputation (George Mailath and Larry Samuelson, 

2001), artists had strong incentives to intensify their innovative efforts at the beginning of their careers to 

gradually build a reputation as high-quality artists deserving higher compensation than their competitors. Such 

a reputation could be exploited in the late part of their careers by reducing effort, for instance, repeating 

successful figures in their compositions or delegating more work to the assistants. The empirical prediction is 

that the age-price profile of painters should follow an inverse-U relation. I find strong support for this thesis 

and show that prices were increasing in the early career of Renaissance painters, reaching a peak in the early 

forties, and then gradually declining.3 

    The second thesis has a more “general equilibrium” flavor, since it is based on the hypothesis that the 

impressive development of artistic innovations during Renaissance, such as the introduction of linear 

perspective with a unique vanishing point and of oil colors, or an unprecedented differentiation of styles, may 

be due to increasing profitability of the profession, associated, in turn, with an increasing demand. To verify 

whether the data are consistent with this hypothesis, I build a hedonic price index for paintings and show that 

the real price (adjusted for the purchasing power of unskilled work) of a representative painting exhibits a 

substantial increase from the 1420s onward, reaching unprecedented levels by the early 1500s. While this 

correlation cannot necessarily be regarded as causal, it suggests that part of the explosion of creativity of 

Renaissance painters exactly in this period could have been driven by profitability. 

    This research relates to multiple fields of interdisciplinary research. Art historical studies have analyzed the 

social role of painters in their market from the investigations of Martin Wackernagel (1938) and Frederick 

Antal (1944), which were indeed focused on Renaissance Florence. Arnold Hauser (1951) has applied a 

sociological approach to analyze various artistic periods and fields, Michael Baxandall (1972) has introduced 

the concept of the “period eye” emerging from the relation between painters and patrons, and Francis Haskell 

(1982) has investigated the circumstances in which paintings were commissioned, collected and displayed. 

However, the focus of this “social theory of art” and its applications is mainly on the social position of painters 

and patrons and on the implications for subject and style of the artistic production. Hauser (1951) emphasizes 

the evolution of the status of the painter from a craftsman of humble origins, such as, Andrea del Castagno, 

Paolo Uccello, Filippo Lippi or the Pollaiuolo brothers, to a master of large workshops engaged in multiple 

collaborative artistic activities, as those of Squarcione in Padua, Verrocchio in Florence, Perugino in Perugia 

                                                            
3 This general pattern allows for some heterogeneity between experimental and conceptual innovators in the sense of 

Galenson (2006). 



or Bellini in Venice, and to wealthy and honored geniuses recognized by kings and popes, as in case of 

Mantegna, Leonardo, Raphael and Titian. The final achievement in terms of status is reached by Michelangelo, 

who accumulated wealth unprecedented for his profession, worked without assistants, and behaved like an 

intellectual. However, such an evolution is analyzed as a sociological phenomenon, not as the result of market 

mechanisms or economic incentives. 

    More recently, art historians including Salvatore Settis (1981), O'Malley (2005, 2013) and Richard E. Spear 

and Philip Sohm (2010) have analyzed contracts between painters and their patrons to investigate common 

patterns in art commissions and art pricing, the structure of the bargaining process (on price, subject matter, 

and preliminary models and drawings), and the main determinants of the earnings of painters during 

Renaissance and the Baroque age. Similarly, economic historians such as Isabella Cecchini (2000) and Valeria 

Pinchera (2014) have analyzed prices emerging from inventories in Venice and Florence during the XVII 

century. None of these works, however, has adopted econometric techniques. A quantitative approach to the 

analysis of art historical issues has been introduced by Federico Etro and Laura Pagani (2012, 2013) looking 

at primary commissions in Italy from 1550 to 1750 with econometric techniques.4 Here I investigate real prices 

in the earlier period from 1285 to 1550 and provide new tests of theoretical predictions concerning the relation 

of prices with quality and age of the painters. 

 

THE ART MARKET IN ITALIAN RENAISSANCE 

 

    In the XII-XIII century fresco paintings started to replace mosaics in Italy as the main mural decoration in 

churches and religious institutions. The art of painting was initially practiced by groups of artists moving 

between towns to paint frescoes for a daily wage, as previously had been the case for the mosaics. Such an 

organization of artistic labor was efficient in implementing repetitive tasks and reproducing images following 

traditional iconography, but was not conducive to frequent artistic innovations and was preserving the humble 

conditions of the artists as manual workers.  

    This situation gradually changed when the demand for artistic decoration increased as a consequence of the 

accumulation of wealth in the politically fragmented towns of Medieval Italy. These were characterized by 

many independent public commissioners, often competing for prestige, and also by various decentralized 

religious orders (for examples Franciscans, Dominicans, Augustinians and Benedictines) and confraternities 

which needed to decorate their new churches. The initial consequence of the increased demand for religious 

art was to generate some competition for the best artists and introduce incentive-based systems.5 By the end 

                                                            
4 See also Etro et al. (2015) on the primary art market in Rome and Etro and Stepanova (2015, 2016, 2017a,b, 2018) on 

the secondary art markets in Paris, Amsterdam, Madrid and London. On the emerging literature on the economics of the 

arts see also Borowiecki (2015, 2016) and Etro et al. (2018). 
5 A transition toward an incentive-based mechanism did not take place in the Byzantine Empire, characterized by a 

centralized and absolutist power. Remarkably, the artistic evolution of Byzantine art (as well as its derivative Russian art) 



of the XIII century, masters such as Duccio, Cimabue and Giotto started to organize workshops in an 

entrepreneurial way and to be paid differentiated fees for each commission, as opposed to daily wages. The 

case of the “Maestà” commissioned from Duccio in 1308 seems to be a turning point for the introduction of 

incentive-based mechanisms. At the beginning of this major enterprise, Duccio was paid a daily wage for 

painting the front of the altarpiece, which took a couple of years; then he was offered a fixed price for painting 

the back of the panel, which took nine and a half months. Such a payment mechanism would become entirely 

natural for subsequent commissions of altarpieces, mostly painted with tempera colors on wood panel, whose 

execution could be slower compared to frescoes and, therefore, could be improved with effort under 

appropriate incentives. The transition from payment per day to payment per work was a key step in fostering 

efforts to pursue increasing realism, as well as in the same evolution of the modern figure of artist as an 

innovative entrepreneur. During the first half of the XIV century leading Sienese and Florentine painters were 

becoming well paid stars: Ambrogio Lorenzetti was paid about 113 gold florins for the fresco on the 

“Allegories of the Good and Bad Government” in the Town Hall of Siena,6 Simone Martini was paid 100 

florins for a small polyptych (1323) painted for a church of Orvieto (between his services for the Anjou court 

of Neaples and the Papal court of Avignon), and Giotto was commissioned the “Stefaneschi triptych” (1320) 

for St. Peter's in Rome at the unprecedented price of 800 florins.7 

    The first artistic communities of Renaissance developed in what are now regions of Tuscany, Umbria and 

Veneto. Artists, as other craftsmen, enrolled in guilds organized at the town level, the first being formalized in 

Perugia (1286), Venice (1290), Verona (1303), Florence (1314) and Siena (1355).8 These guilds played an 

important role in regulating apprenticeship and enrollment during the phase where the rapid increase of artistic 

commissions was attracting a growing number of artists. However, there is no evidence of any direct 

interference on the prices charged by masters at the town level, and, a fortiori, on the competition for the 

frequent commissions from other towns.9 The strengthening of competition between artists at the beginning of 

                                                            
toward realism has been negligible for centuries, ignoring perspective, volumes and shadows, while pursuing an endless 

repetition of the Medieval style. 
6 See Maginnis (2003, pp. 64). The market potential for more realistic secular subjects, such as the landscapes reproduced 

in these frescoes, is confirmed by what appear to be the first two autonomous landscape paintings of modern history, 

depicted, probably in the 1340s, by Ambrogio Lorenzetti (“City by the sea” and “Castle by the lake”, Siena, Pincacoteca 

Nationale). 
7 As his contemporary Dante Alighieri reminds us in the Commedia (1321), Giotto was unprecedented also in quality as 

perceived at the time: “Credette Cimabue ne la pittura / tener lo campo, e ora ha Giotto il grido, / sì che la fama di colui 

è scura” (Purgatorio, XI). 
8 As noted by Cowen (1998, p. 87), most Florentine artists started as goldsmiths (Orcagna, Ghiberti, Brunelleschi, 

Donatello, Verrocchio, Leonardo, Ghirlandaio, Botticelli). However, all the painters active in Florence were formally 

enrolled in the major guild of physicians and pharmacists (Arte di Medici e Speziali). 
9 On the debate on the role of guilds in fostering innovation rather than fixing prices in pre-industrial markets see Epstein 

(1998) and Ogilvie (2004) inter alia. 



the XV century emerges with a second key event of Renaissance art. This was the contest organized in 1401 

by the guild of wool merchants of Florence (Arte di Calimala) for the commission for the bronze reliefs of a 

door of the Baptistery of St. John. Seven sculptors in the competition were asked to prepare a bronze panel of 

identical size, weight, shape, border design, depth of relief and subject (Abraham's sacrifice of Isaac). The best 

reliefs were judged to be those of the Lorenzo Ghiberti and Filippo Brunelleschi. Ghiberti won the commission, 

but Brunelleschi, a multidisciplinary intellectual, became soon a central figure of Renaissance art: probably 

around 1416 he derived heuristically the principles of linear perspective, painting two panels with exact views 

of Piazza della Signoria and the Baptistery of St. John. His new application of a unique vanishing point would 

affect the future reliefs of Ghiberti and Donatello, and would change painting forever.10  The importance of 

competition and economic incentives for the promotion of artistic innovations was clearly recognized by 

Florentine humanists of the period, such as Leon Battista Alberti (a major architect who formalized 

mathematically the laws of perspective in De Pictura, 1435) and Poggio Bracciolini (who rediscovered 

Vitruvius' De Architectura).11 

    The increasing demand for artistic decorations during Renaissance characterized not only Tuscany but all 

the rest of Italy (Richard A. Goldthwaite 1993), especially Umbria, the Marche, the courts of Mantua and 

Ferrara, the Venetian Republic and subsequently Rome. In the competition for the most remunerative 

commissions, the artists started to differentiate their styles and then to sign artworks to gain market power for 

the production of their own workshop; the same assistants were so specialized in reproducing works “in the 

style” of the master that precise attributions remain the main concern of modern art historians.12 Entry in the 

market was free, once having borne the sunk cost related to apprenticeship, including the opportunity cost of 

a long investment in artistic capital (as well as the uncertainty on the future productivity as painter). Fixed 

costs of production were the yearly fees for the enrollment in the guild at the town level and the maintenance 

of the workshop. Competition between the best artists was open in the interregional market: painters were 

regularly moving between regions to paint frescoes or could easily send altarpieces executed in their own 

workshop to other places. From an economic point of view the primary market for paintings was characterized 

by a typical form of monopolistic competition with free entry for an integrated interregional market.13 In 

addition, an embryonic international secondary art market was emerging: in 1372, Francesco di Marco Datini 

was writing from Avignon to Florentine merchants to order small Madonna's paintings for 5.5-6.5 florins each, 

                                                            
10 Today, the panels by Ghiberti and Brunelleschi hang side by side in the Bargello Museum of Florence. The two 

paintings by Brunelleschi are instead lost. On the genesis of linear perspective during Renaissance (as well as its likely, 

but not proved, use in ancient greek and roman painting) and on Leonardo's curvilinear perspective, see White (1958). 
11 See Cowen (1998, p. 85). 
12 For an introduction to the art of Renaissance, classic contributions by major connoisseurs are in Longhi (1914) and 

Berenson (1952). 
13 See Dixit and Stiglitz (1977), Melitz (2003) and more recently Bertoletti and Etro (2016). 



and in the 1430s we know that Giovanni Battista della Palla was ordinarily engaged in trading paintings.14 

Nevertheless, almost all the primary trade, on which we focus our empirical investigation, was taking place at 

the interregional level within the Italian peninsula. 

    In early Renaissance, the main typology of religious painting was the altarpiece (pala or ancona), which 

was structured in a complex polyptych (polittico) with multiple parts surrounded by carved and gilded frames 

(alla greca). Only during the XV century was this simplified into a unique large panel (all'antica) of a 

rectangular or compact form (usually with a semicircular upper portion, the lunetta) depicting the main 

religious subject.15 Smaller additional panels were added at the bottom, depicting more detailed histories (the 

predella), but they were also considered an integral part of the altarpiece. Over time canvases replaced panels. 

Oil colours were introduced (and for a while coexisted with tempera) only in the late XV century, probably 

due to Antonello da Messina, who imported the practice from Flemish artists.16 

    Art historians, even when carefully examining artistic commissions, as in O'Malley (2005, 2013), tend to 

view art pricing during Renaissance as a matter of the honor, prestige and status of the parts, independent from 

quantifiable features (O'Malley and Evelyn Welch, 2007) or from the rules of a competitive market where 

price differentials reflect quality differentials between painters as perceived by the buyers. According to 

O'Malley (2013, pp. 3-5), “prices had a social basis: they were set with regard to human relationships, to 

expressing social virtues, such as magnificence, and sometimes to attracting a new strand of patronage... While 

it might be assumed that painters whose work was in high demand consistently earned large fees, this was not 

the case. Painters whose talent was recognized and admired generally earned more for individual works of art 

than did painters of the second rank, but their prices were not consistent within their individual careers. Prices 

were not generally predictable with regard to a measurable quantity such as size or the number of figures in 

the composition, they did not rise over the course of their careers.” Such a view is in contradiction with an 

efficient primary market where we would expect prices to reflect not only differences in quantifiable 

characteristics of the paintings related to costs and dynamic incentives (the supply side), but also differences 

in quality as perceived at the time (the demand side). I argue that art pricing was related to quantifiable features 

                                                            
14 The citation is from Wittkower and Wittkower (1963): “una tavola di Nostra Donna... con buone e belle figure del 

migliore maestro lavori costà; abbi in mezzo Nostro Signore in croce o Nostra Donna, la più bella e la migliore potete 

avere costando da fiorini cinque e mezzo in sei e mezzo non più.” 
15 The woodwork was typically prepared by legnaiuoli and sculptors, and their compensation was typically separate from 

the compensation of the painters. O'Malley (2005, p. 44) notices that, out of 31 contracts she analyzed, the percentage of 

the gross price of paintings destined to woodwork was typically between 15% and 30%, with a median of 22% for 

polyptychs and 18% for antique-style altarpieces. 
16 Notice that canvases could be shipped more easily, while oil colours could deliver much more realistic effects. Important 

innovations emerged also in other fields: for instance, the technique of fresco was largely improved, especially with the 

use of cartons for the drawings that could be applied repeatedly and improved in different works. Cowen (1998, p.96-

102) discusses also other imported or rediscovered innovations, such as paper making replacing parchment (which was 

instrumental to spread the art of drawing), bronze casting, copperplate engraving, medal making and glazing. 



of the paintings, reflecting basic incentive mechanisms, was related to quality as we would expect under 

monopolistic competition, and tended to be equalized across regions as we would expect from an interregional 

market with free entry.17 

    To understand art pricing during Renaissance, we need to consider the contractual stage between artists and 

patrons. The subject matter, size and the price of artistic commissions were typically agreed ex ante and 

notarized. Even the number of human figures to be depicted was agreed upon many occasions, at least 

implicitly, and these agreements could be quite effective (indeed, even in the absence of enforcement an 

implicit relational contract can be self-enforcing in a long-lasting relation).18 Occasionally, the payment was 

partially defined ex post through an appraisal (lodo) by arbitrators, as was the case for the “Virgin of the 

Rocks”, commissioned in 1483 from Leonardo and Ambrogio and Evangelista de Predis, and re-evaluated in 

1506 after a long-lasting dispute. The final payment was recorded in 1508.19 

    These complex processes could determine incentives to exert effort to create quality, and could limit the 

moral hazard associated with the problem of contracting directly on effort or quality. From standard principal-

agent theory (Bengt Holmstrom 1979), we can conjecture that another way to reduce moral hazard was related 

to (implicit or explicit) agreements on the quantifiable features of the paintings that were correlated with 

quality. One was the number of figures depicted in religious altarpieces: for instance, increasing the number 

of saints and angels surrounding a Madonna was not strictly necessary, but represented a commitment to exert 

effort and to deliver quality in the composition because figurative subjects were considered more important 

and were executed by the master, as opposed to his assistants.20 If this incentive mechanism was relevant, I 

would expect not only that prices increase with the number of figures depicted, but that prices per meter square 

will also. 

                                                            
17 The arbitrage argument that I have in mind concerns artists shifting their interest to better paying destinations. The 

opposite channel (resale by patrons) was not operative since commissions for churches or public palaces did not ordinarily 

enter the secondary market. 
18 Unfortunately, I do not have systematic information on other contractual aspects, such as payment installments, length 

of execution or pre-existing patron-artist relations. For dynamic theories of incentive contracts and reputation see 

MacLeod and Malcomson (1988) and Levin (2003), and for early applications of long term contractual problems to 

historical issues see Carlos and Nicholas (1990) and Carlos (1992) on early trading companies. An interesting contractual 

approach to cultural economics is developed in Caves (2000). 
19 However, it is likely that the first version (the Louvre one) was resold by Leonardo to a private patron (possibly 

Ludovico Sforza) because the commissioners refused the bonus of 100 ducats asked by the artists and they offered only 

25 ducats (Zöllner 2015). In such a case, the later version had to be a different one (most likely the National Gallery one). 

This was the first important painting that an artist was diverting from a religious commission toward a private patron, a 

key step toward a new commercial role for art. 
20 Of course, such a mechanism does not apply well to other genres, but most of the works at the time were religious 

figurative paintings. Incidentally, overcrowding figurative compositions (for horror vacui) will become the norm by the 

XVI century. 



    An implicit incentive mechanism present in a dynamic setting was associated with reputation building, 

created over time and exploited at an older age (O'Malley, 2013). Such a theory of reputation matches well 

with the model of Mailath and Samuelson (2001): reputation as a high-quality producer is built by exerting 

extra effort in artistic creativity at the beginning of a career to benefit from separation in the market from low-

quality competitors, and can be exploited reducing effort toward the end of the career.21 As argued in O'Malley 

(2013, p. 142), “Perugino established his career in the 1470s with high effort and achieved widespread fame 

early in the 1480s. In the 1490s, therefore, he was able to develop his production techniques and organize his 

workshop so that it was possible for him to put what might be termed medium effort into the design phase of 

a work.” If we accept the hypothesis that market prices reflect the quality of paintings as perceived at the time, 

the main implication of such a reputational mechanism is that the relation between price of paintings and age 

of execution should follow an inverse-U pattern.22 In practice, price-age profiles may differ between artists or 

categories of artists. For instance, David Galenson (2002, 2006) has emphasized a general distinction between 

conceptual innovators, who tend to reach their main achievements early in life as the result of new approaches 

to artistic problems, and experimental innovators, who keep searching for new developments over their careers 

reaching their main achievements only late in life. For this reason it will be important to control for artist fixed 

effects when analyzing the age-price relation. 

    Secular commissions started to be produced for the élite in the XV century, mainly with historical and 

mythological decorations for cassoni (marriage chests) and portraits.23 These commissions were destined to 

private use, as were small paintings of religious subject used for private devotion.24 Soon, rich families started 

to decorate their own chapels in churches with altarpieces commissioned directly from the painter. The purpose 

was to invest in the “next” life or just to signal their “magnificence” to the community (Nelson and Zeckhauser 

2008). This created a multiplier of artistic production as new churches were built, with new chapels to be sold 

to private families who then commissioned new altarpieces and tombs, stimulating imitative behavior by 

                                                            
21 Economic theory provides two alternative theories of reputation (see Mailath and Samuelson 2006). One is based on 

the ability of charging price premia on “experience goods” of high quality (Klein and Leffler 1981), but hardly applies to 

durable goods such as paintings. Another theory is based on low-quality producers persistently imitating high-quality 

ones in a pooling equilibrium with imperfect information (Kreps and Wilson 1982), but also this hardly adapts to 

differentiation in the artistic market. 
22 This implication is necessary to support such a reputational theory, but not sufficient, since learning by doing when 

young and gradually losing innovative capabilities when old could also determine (or strengthen) such a pattern. 
23 In 1422 Giovanni da Ponte was paid 45 florins for two cassoni, probably depicting a “Garden of Love” and the “Liberal 

Arts”, donated by Ilarione Bardi to his daughter. 
24 I should remark that price data on commissions for home decoration have hardly survived. Indeed, our empirical 

analysis applies mostly to commissions of artworks that were visible in the public domain, either in churches or public 

buildings. Nevertheless, a painting as the “Feast of the Gods” commissioned from Giovanni Bellini in 1514 for 85 ducats 

was destined to the private studiolo of Isabella d'Este. Increasing demand gave raise also to new secular genres, but only 

slowly: the first known still life painting appears to be a “Trompe l'oeil with partridge and gauntlets” by Jacopo de' Barbari 

of 1504 (Alte Pinakothek, Munich). 



others. Such a laicization of religion made it possible for the demand of art to increase rapidly during this 

period. Part of this was because paintings were capital goods whose value was increasing during Renaissance: 

altarpieces for private chapels were repeatedly seen and enjoyed by the entire local community, generating 

benefits for their commissioners.25 The essential consequence of this, for my purposes, is that the new social 

benefits associated with art increased the willingness to pay for paintings. 

    A well-known thesis associated with Robert S. Lopez (1953) is that the low marginal productivity of capital 

following a period of sustained wealth accumulation contributes to high investment in art:26 this may have 

happened in Italy during the XV and XVI centuries. Judith C. Brown (1989) has contested the Lopez thesis 

arguing that there was no any economic depression during the Italian Renaissance. Alternative theories suggest 

that “the Black Death and successive devastating plagues of the fourteenth century produced an `inheritance 

effect' of hedonistic spending as a result of the greater wealth enjoyed by the survivors” (Goldthwaite, 1993, 

p. 14) and this exerted its effects during at least the XV century. In either case, the main implication of the 

increasing demand for art is that the real price of paintings should increase and profitability of the profession 

should increase as well.27 I will analyze whether this was the case, and whether this attracted more painters or 

more innovative painters to the artistic profession. 

 

THE DATASET 

 

    I analyze primary commissions of paintings from 1285 (when Duccio's “Madonna Rucellai” was 

commissioned for S. Maria Novella in Florence for 81 florins) to 1550, putting together a dataset with more 

than 300 paintings (see Figure 1) by more than a hundred artists. The dataset has 248 observations on price, 

surface area and other basic features for the econometric analysis. About half of the observations concern 

famous documented commissions reported in early art historical texts on the Renaissance art market by 

Wackernagel (1938), Antal (1944) and Baxandall (1972) and in the list of contracts analyzed by O'Malley 

(2005).28 I directly collected half of the observations from the most updated monographs for each artist. In one 

                                                            
25 In this period one can start considering “artistic goods” as hybrids between (local) public goods (for their fruition by 

multiple agents in a non-rival way, especially for their religious subject) and private goods (because they are excludable 

and there is an ordinary market for their trade). The trade-off between the public and private functions of artistic goods 

was a key determinant for the type of these commissions during Renaissance, and it will become a key determinant for 

the allocation between museums and private collections in the modern age - see Heilbrun and Gray (1993) on the 

economics of museums. 
26 For a test of the Lopez thesis to the Baroque Spanish art market see Etro and Stepanova (2017a). 
27 The fact that higher demand increases profitability is intuitive. Instead, the increase of prices under monopolistic 

competition requires that the elasticity of demand for the artistic goods is decreasing in income, which delivers higher 

markups (see Bertoletti and Etro 2017, for a formal analysis). 
28 Full bibliographical sources for 174 altarpieces with partially surviving contracts, only some of which including 

information on prices, are in O'Malley (2005). 



case, the price of 140 florins for the “Tondo Doni” of Michelangelo derives from an anecdote in the biography 

of Vasari (1568).29 

    For each painting I have the year of the commission, the price, the name of the artist and the age at which 

the artist executed the work, the total surface area of the painting, the number of figures depicted (as established 

in agreements when possible, otherwise as directly counted from the painting, if still existing), the destination 

town, the regional school of the master, whether the commission included multiple works, if it was a fresco or 

a painting on panel or canvas with tempera or oil colours. 

    I divide regional destinations according to a broad classification. Tuscany includes Florence, Siena and 

Lucca with their respective territories, the Duchy of Milan and the Republic of Venice were independent states 

during all Renaissance, and the Papal States included Rome and nearby towns as well as most of Umbria and 

Marche. Remaining locations are included in a residual category for all empirical analysis. To test whether 

larger towns could command different prices compared to commissions from small towns in the countryside 

and whether special relations between town and painter could affect pricing, I build a dummy “Minor” 

destinations, which has value 1 for small towns without a relevant local artistic community30 and 0 for large 

towns, and a dummy “Hometown” commission with value 1 when a painter from a small town active elsewhere 

is commissioned an altarpiece in his native town and 0 otherwise. 

    Prices of commissions were typically recorded in units of fiorino d'oro (gold florin) which at this time was 

widely recognized as the dominant trade coin, not just in Italy but also in the entire Western Europe for large-

scale transactions.31 The conversion of the florin into the unit of account, the lira, changed over time32 and the 

real value of the florin changed only slowly over time. Therefore, I have translated nominal prices into real 

prices on the basis of the widely recognized index of Goldthwaite (1980, 2009). This index employs 

                                                            
29 It is well known that some of the anecdotes of Vasari were only aimed at building a biographical topos for an artist 

(Kris and Kurz, 1934) and this could have been the case for Michelangelo, but there is no reason to doubt the likelihood 

of this anecdote. Of course, these data are subject to relevant uncertainty, but an econometric analysis is not substantially 

affected in its qualitative results as long as there is not a systematic bias in the nature of the errors. 
30 These include Arcevia, Barbano, Bobbio, Camerino, Capodistria, Castelguidi, Castello Roganzuolo, Castiglione Retino, 

Citta della Pieve, Colle val d'Elsa, Cologna Veneta, Corciano, Fabriano, Fano, Fucecchio, La Fratta, Legnano, Luco, 

Marcignano, Matelica, Melegnano, Mogliano, Montecatini, Montelparo, Monteluce, Montelupo, Montepulciano, 

Monticelli, Montone, Mosciano, Noale, Palco, Passignano, Piazza Brembana, Poggibonsi, Portogruaro, Recanati, Spello, 

Tolentino, Treviglio and Vallambrosa. 
31 The florin was struck since 1252 and was equivalent, in content of gold, to the Venetian ducato and other gold coins 

issued elsewhere. Occasionally, other coins were mentioned in the records (fiorino largo, fiorino di suggello, ...) and we 

have converted their value in gold florins as long as possible. 
32 A pound of silver was defined a lira, and 240 denari were struck from a pound of silver. A lira was divided into 20 

soldi of 12 denari each. Initially the amount of gold in a florin was corresponding to a lira, but already in 1285 a florin 

was worth 1 lira and 17 soldi, and in 1550 it will reach 7 lire. Notice that the silver content in the denari was gradually 

reduced (generating seignorage), but this was never the case for the gold content of florins. 



information on the purchasing power of the florin in terms of unskilled work.33 This measure has three 

advantages: first, there are reliable data on unskilled wages at least between the mid 1300s and the early 1500s, 

second unskilled work is a better deflator compared to an alternative index of the cost of living based on 

fragmentary data on the prices of different goods, and third the index allows me to directly compare the 

compensation for painting with the compensation for unskilled work.34 Regardless, changes in the real value 

of the florin were limited: what one could buy in Florence around 1300 with 1 gold florin required 1.03 florins 

in 1325, 2.56 in 1350, 2.38 in 1375, 2.22 in 1400, 2.08 in 1425, 1.96 in 1475, 1.19 in 1500 and 1525 and 1.43 

in 155 (I used linear interpolation to obtain an annual index). Figure 1 reports the logged real prices of 

paintings, showing that there are no different patterns compared to the case of nominal prices. 

    The real price of paintings is a good proxy for the gross profitability of a commission. Part of the net price, 

of course, was covering variable costs of production, but these were rather limited. Most of the colours were 

rather cheap and their cost was negligible compared to the revenues of the painters, with the notable exception 

of gold (often used for the background in the early phase) and blue, whose most expensive version was 

“ultramarine” derived from the purple-blue mineral of lapis lazuli imported from the middle East.35 However, 

the cost of these two colors was usually paid directly by the patrons. 

    For the econometric analysis I use dummy variables with a unitary value when the painting is known to be 

painted with tempera and when it is known to belong to a polyptych alla greca. I also use a dummy variable 

for commissions whose price is explicitly mentioned in the sources as a net price (separating compensations 

for additional works, such as gilding or woodcuts): the purpose is to test that the other prices were indeed net 

prices. Finally, I count the number of commissions, which is 1 for a single painting but, for instance, was 7 

when Piero Pollaiuolo was commissioned by the Tribunale della Mercatanzia, the Florentine court for 

economic crimes, to paint the “Seven Virtues” (1469-1472) for 20 florins each (one was actually painted by 

Botticelli).36 

    The dataset used in the regressions includes 92 painters and covers most of the main painters active in 

Florence during this period, and representative groups from the other main schools, such as the Senese, 

                                                            
33 More exactly the index converts a florin in soldi di piccioli and then employs the daily wage of an unskilled worker in 

soldi di piccioli. I am thankful to Paolo Malanima for recommending the use of this index. 
34 The obvious disadvantage is that this index provides the purchasing power of gold florins in Florence, therefore its 

adoption must assume that there were no substantial and persistent differences in the cost of living in the main Italian 

artistic centers. 
35 A good substitute was the so-called German blue (azuro todesco), a pigment obtained from the mineral azurite. Lower 

quality blues were the azuro di biacha (derived from the last washes of lapis lazuli) and the indigo (derived from woad). 
36 These prices are rather low considering that Pollaiuolo will receive a commission of 300 florins for the “Martyr of St 

Sebastian” in 1475 (Wackernagel 1938). 



Umbrian, Venetian and Milanese. I use a dummy variable for each of these schools.37 The painters with the 

largest number of observations in the dataset are famous artists such as Perugino (with 23 known prices), 

Filippino, Lotto, Pollaiuolo, Titian, Signorelli, Botticelli and Cima da Conegliano. There is no doubt that the 

abundance of information on some is due to the larger amount of research by art historians. However, the 

dataset includes sales by a fringe of minor painters virtually forgotten today, or for which we have only 

fragmentary records, but that must have been active professionists at the time. 

    An interesting quantitative measure of the quality of painters as perceived at the time can be obtained from 

the first art historical text, The Lives, written by art critic, as well as painter, Giorgio Vasari, right after the end 

of our period of investigation, in a first edition in 1550 and in a second in 1568. These contain a series of 

biographies dedicated to all the main Italian painters and their works. I assume that the space dedicated to each 

painter is a proxy of the quality of the painter as perceived by Vasari and by his contemporaries. I have 

measured this Vasari index as the number of rows per painter from the second edition (Vasari, 1568, written 

after the death of all the painters in the dataset, except for Titian who was about eighty years old and already 

widely recognized).38 As well known, Vasari believed in the primacy of the Florentine school (and his work 

was also funded by the Medici), therefore we may expect some bias in the space dedicated to Florentine 

painters. Despite this, the Vasari index represents a good and independent proxy for the quality of painters as 

perceived at the time. To give a general idea, the ranking of the index starts with Michelangelo, who is followed 

by Raphael, Andrea del Sarto, Titian, Giotto, Leonardo, Perugino, Ghirlandaio, Rosso Fiorentino, 

Parmigianino, Beato Angelico, Spinello Aretino, Fra Bartolomeo, Paolo Uccello, Filippo Lippi, Masaccio and 

Simone Martini between artists with multiple observations in our dataset. I use this index to implement a weak 

efficiency test for the Renaissance market. A competitive and efficient market should generate price 

differentials related to (or predicted by) quality differentials as perceived at the time.39 Therefore, if, after 

controlling for quantifiable characteristics of the paintings, prices are indeed correlated with the Vasari index 

in a significant way I take this as evidence of competitive markets. 

    Some descriptive statistics for the paintings with known price are reported in Table 1 with divisions by 

centuries and by destinations. The average (nominal) price of the commissions is 146 florins and the median 

                                                            
37 The residual dummy variable includes other schools, as those associated with Ferrara and Parma. The only foreign 

painter in the dataset is Albrecht Durer, who was commissioned a “Feast of the Rosary” during his sojourn in Venice 

(1506) for 85 gold ducats. 
38 Painters not mentioned by Vasari were assigned the minimum value for our index (unity). This is the case of Sassetta, 

Carlo Crivelli, Vittore Crivelli, Matteo di Giovanni, Bernardino Detti and a variety of painters with one single painting 

in the dataset (Lorenzo Veneziano, Pelicciaio, Martino di Bartolomeo, Antonio d'Anghiari, Sano di Pietro, Mariotto di 

Cristofano, Giovanni di Paolo, Giambono, Bartolomeo d'Andrea Bocchi, Permatteo d'Amelia, Neroccio de Landi, 

Botticini, Signoraccio, Girolamo d'Alamagna, Lattanzio da Rimini, Bergognone, Malatesta, Larciani, Bernardino de 

Conti, Alessandro Verla, Benedetto Montagna and Arcimboldo). 
39 The validity of the Vasari index as an instrument requires that Vasari was not affected by price differentials in deciding 

how much space to dedicate to the biography of each artist. I do believe this was the case. 



is 80 florins, but with a distribution from a minimum of 1 florin, for a minor work of Benozzo,40 to a maximum 

of 3,000 florins, the price paid for the fresco of the “Sistine Chapel” by Michelangelo in 1510. The average 

surface area is almost 19 square meters, but the distribution is highly skewed toward smaller size, with a 

median of 5.44 square meters, and huge surfaces for frescoes of cupolas and ceilings. The simple correlation 

between prices and areas is above 60%, as shown in the plot of Figure 2 (where I omitted few outliers of 

abnormal size, which were all frescoes). The median number of figures depicted in a painting is 5 and the 

correlation with prices is 34%. In Figure 3 I plot the log nominal price in relation with the number of figures 

depicted (again omitting outliers), and a positive and concave relation is evident in spite of large variability. 

    The descriptive statistics in Table 1 emphasize few broader patterns. The average age of the painters at the 

time of execution is 42 years, which should be compared with an average life expectancy of 64 years for the 

painters in the dataset (Masaccio died when he was 27, Titian and Michelangelo when they were almost 90 

years old). In Figure 4, I plot the logprice in function of the age of the painter at the time of execution and find 

an inverse-U relation which is in line with the reputational theory discussed earlier. Nominal prices seem to 

decrease between the early period of Duccio, Cimabue and Giotto and the end of the 1300s, a phase with a 

large number of workshops but only few innovative masters, and to increase from the 1400s to the 1500s, 

which is the phase of maximum artistic innovation. Prices appear to be substantially higher, namely two/three 

times higher, for artistic works destined to the Papal States and other destinations compared to Tuscany and 

the Republic of Venice.41 These differences may be due to changes in the real value of the florins or to changes 

in the kind of artworks commissioned over time or across regions. Therefore I need an econometric 

investigation to verify the real evolution of art pricing, and this will be the focus of the next section. 

 

EMPIRICAL ANALYSIS 

 

    In Table 2 I report different hedonic regressions for the logged real price of paintings. As detailed in the 

estimating equations reported below, the six columns present (1) the baseline specification controlling only for 

characteristics of the paintings, and subsequent specifications accounting for (2) the life-cycle of the painters, 

(3) biographical information on the painters, (4) artistic differences between stylistic schools, (5) geographical 

differences between regional destinations of the commissions and (6) the full specification with quality control 

through artists fixed effects, reported separately in Table 3. In each regression I control for the time trend using 

dummy variables for different decades such as 1421-1430, 1431-1440, 1441-1450 and so on until the end of 

                                                            
40 Namely “5 lire e 10 soldi per un pitura della coltre funebre per la confraternita dei laudesi di Sant'Agnese nella chiesa 

del Carmine” (Padoa Rizzo 2003). 
41 This is also the case for sculpture. Michelangelo was paid 400 florins for the giant “David”, commissioned by the 

Overseers of the Office of Works of Florence Cathedral in 1501, and 500 for the “Pity”, but he will be promised 10 

thousand ducats in 1505 for the first project of the Tomb of Pope Julius II in Rome, though for this he planned to execute 

forty statues in five years. 



the period, plus two dummy variables for the XIV century where I have a lower number of observations. At 

the end I present an hedonic price index derived from the coefficients associated to these dummy variables. 

 

CHARACTERISTICS OF THE PAINTINGS 

 

    In column (1) of Table 2 I emphasize the basic determinants of prices. I focus only on the quantifiable 

characteristics of the paintings and I estimate the following equation for the logarithm of the real price of 

painting i commissioned at time t: 

 

 𝑝𝑝𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝜑𝜑𝜏𝜏𝐼𝐼𝜏𝜏𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝜏𝜏          (1) 

 

where α is a constant, 𝐼𝐼𝜏𝜏𝑖𝑖 is a dummy variable with unitary value if t belongs to the period τ, with coefficient 

𝜑𝜑𝜏𝜏, 𝑋𝑋𝑖𝑖 denotes the observable painting-varying exogenous characteristics of paintings with coefficients' vector 

β, and 𝜀𝜀𝑖𝑖𝑖𝑖 is an error term. The price is always increasing and concave in the surface area of the painting. 

However, the elasticity is small due to the large range of size of the commissions, which includes large frescoes 

(and it would increase substantially if I omitted frescoes). A similar relation is confirmed in all subsequent 

specifications. Controlling for size, the price appears to be increasing and concave in the number of figures 

depicted, which is also confirmed in all subsequent specifications. The elasticity appears now substantial, with 

a price increase due to an additional figure that starts from 20% of the price for one figure and slowly decreases 

for additional figures. This can be interpreted in terms of a contractual solution to the problem of unenforceable 

quality: since the latter was not verifiable ex ante, patrons were willing to pay more for a quantifiable feature 

correlated with quality such as the number of human figures. Interestingly, painters are paid substantially less 

for frescoes even after controlling for size and number of figures, which is probably due to the faster production 

technique, leaving less space for incentives to exert effort and more to pure talent. These results are in line 

with results on primary commissions in the Venetian Republic between 1550 and 1750 and in Rome during 

the 1600s (see Etro and Pagani 2013, Etro et al. 2015). 

    A typical distinction for Renaissance altarpieces is between the polyptich, which was common during early 

period and required the creation of a much more complex artistic “machinery”, and the later pala all'antica, 

often on canvas (though the two typologies coexisted during the central period of observation). The price of 

the first typology appears higher, but the coefficient is not significantly different from zero in most 

specifications. The number of simultaneous commissions is negatively correlated with the unitary price, 

though a coefficient significantly different from zero at the 5% level of confidence will appear in the full 

specification controlling for the artists' fixed effects, suggesting a 15% discount for each additional painting in 

the series. I do not find other significant coefficients in any specification for the use of tempera (as opposed to 

oil) colors and for commissions from the hometown of the painter. Finally the coefficient on the dummy for 

the net price is positive but not significant. Since it will turn negative only in subsequent specifications and 



never with a coefficient significantly different from zero, I can safely regard the sample as largely composed 

by net prices. 

 

THE LIFE-CYCLE OF THE PAINTERS 

 

    In column (2) I estimate the following equation for the price of painting i commissioned from painter j at 

time t: 

 

 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝜑𝜑𝜏𝜏𝐼𝐼𝜏𝜏𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛼𝛼1𝐴𝐴𝑖𝑖𝑖𝑖 + 𝛼𝛼2𝐴𝐴𝑖𝑖𝑖𝑖2 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝜏𝜏        (2) 

 

where 𝐴𝐴𝑖𝑖𝑖𝑖 is the age of painter j at time t and α₁ and α₂ are the coefficient of the linear and quadratic terms. 

These terms show a very clear life-cycle pattern, with a peak of maximum compensation at the age of |α₁/2α₂| 

≈ 47. This pattern will be confirmed in the following regressions with a peak of pricing at the age 44 in the full 

specification with the crucial control for the artists' fixed effects. The pattern is in line with results from the 

Baroque period (Etro and Pagani, 2012), but could be constrained by the quadratic specification. Following 

standard practice in cultural economics (see Galenson, 2002, 2006, on modern painters and Karol J. 

Borowiecki, 2014, on music composers) I have also experimented in the regressions replacing the second-

order polynomial in age with a fourth-order polynomial, and I have found a similar inverse-U relation between 

price and age. While I do not repeat these regressions here, Figure 5 shows the price-age profile emerging from 

the full specification augmented with the fourth-order polynomial: this more flexible model anticipates the 

peak in pricing at the age of 39, though the third and fourth order coefficients are not significant. The inverse-

U pattern of the price-age profile is consistent with the reputational theory of O'Malley (2013). As long as 

market prices reflected the artistic quality and innovativeness of the painters as perceived at the time, the price 

profile supports the idea that painters invested in reputation at the beginning of their career, focusing on 

improvements of their products and creating artistic innovations that were gradually appreciated by the market. 

They then exploited their reputation in the late part of their career, reducing effort and possibly adopting a 

more repetitive style or delegating an increasing amount of work to their assistants. 

    This reputational theory of the age-price profile is not inconsistent with Galenson's (2002, 2006) thesis that 

conceptual and experimental innovators reach their main artistic achievements at respectively early and late 

ages. Indeed, the inverse-U pattern of prices in the contemporary primary market may reflect a mix of different 

age-price profiles. Alternatively, and more in line with the reading of Galenson (personal communication), the 

primary market may not reflect differences in the age-price profile between conceptual and experimental 

innovations because it takes time for art criticism and the secondary art market to internalize artistic 

innovations (especially experimental ones). While this remains an open issue and I cannot provide systematic 

evidence on differences between conceptual and experimental innovators, I can at least complement the 

analysis of Galenson (2006) on few major artists. Two prototypical conceptual innovators during Renaissance 

were Masaccio, who introduced the linear perspective in the organization of compositions, and Raphael, who 



introduced a working method based on preparatory drawings of idealized scenes and execution by a team. 

Their single most frequently reproduced paintings in modern art history texts (according to the survey of 

Robert Jensen 2004) were those executed at the age of 26 for Masaccio (the frescoes in the Cappella Brancacci) 

and 28 for Raphael (the fresco of the “School of Athens”). In spite of limited data from the brief lives of these 

two painters, Masaccio was already paid above average at this early age, with a record price of 80 florins for 

the small “Pisa altarpiece” painted when he was 25 (in 1426), and Raphael quickly became one of the highest 

paid painters of Renaissance. His altarpieces were paid already about 170 florins (for the “Coronation of the 

Virgin”) when he was 22, reaching a thousand florins for the small “St. Cecilia alterpiece” when he was 31 

and even more for the larger “Trasfiguration” when he was 34. 

    According to Galenson (2006) Leonardo, Michelangelo and Titian were the prototypical experimental 

innovators: their most reproduced paintings in modern art history texts (again according to Jensen, 2004) are 

those commissioned respectively when the authors were 43 (the “Last Supper”), 37 (the “Sistine Chapel”) and 

36 (the “Pesaro Altarpiece”). Leonardo was already offered 300 florins for the “Adoration of the Magi” when 

he was almost thirty year old, though complex contractual conditions forced him to anticipate most expenses 

and ultimately give up on the project and move to Milan (Frank Zöllner 2015). We do not know how much 

Ludovico Sforza paid Leonardo for the “Last Supper”,42 but according to Wackernagel (1938) the promised 

payment for the “Battle of Anghiari”, commissioned when he was 51, may have been similar to the 3,000 

florins that were probably promised to Michelangelo for the “Battle of Cascina”.43 Finally, we know that the 

“Mona Lisa”, started few years later (possibly between 1503 and 1506) and refined over many years, was 

probably sold to the King François I of France at the end of the life of Leonardo for a price above any other 

price in our dataset (Jack M. Greenstein 2004, Zöllner 2015). Michelangelos's “Sistine Chapel” was paid 3000 

florins, more than any other completed fresco we are aware of. Titian was paid 102 florins for the “Madonna 

Pesaro” (1519) at the age of 31, 200 for the “Averoldi polyptych” (1520), 400 for the 2Descent of the Holy 

Spirit” (1529), 500 for a portrait of Charles V (1533), 200 for the small “Pala Roganzuolo” (1543) as well as 

for the “Martyrdom of St Lawrence” (1548).44 

 

 

 

 

                                                            
42 A pupil of Leonardo, Marco d'Oggiono, was paid 275 florins in 1506 to execute just a small copy of the “Last Supper”. 

It is well known that the innovations of Leonardo da Vinci were the fruit of endless trials, as for the “Last Supper” and 

the “Battle of Anghiari” (where Leonardo experimented with new oil techniques). 
43 The two mural paintings were commissioned at the beginning of the 1500s for the main room of Palazzo Vecchio of 

Florence. They were probably supposed to measure 120 meter squared each (Zöllner 2015), but they were never 

completed. I did not consider them in the empirical analysis. 
44 On the profit driven mentality of Titian and the huge wealth he managed to accumulate at the end of his life see 

Wittkower and Wittkower (1963). 



THE VASARI INDEX AND THE DIFFERENT SCHOOLS 

 

    In column (3) I augment the baseline specification with biographical information on the painters. In 

particular, I estimate the following equation: 

 

 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝜑𝜑𝜏𝜏𝐼𝐼𝜏𝜏𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + κ𝑏𝑏𝑖𝑖 + 𝛾𝛾𝑉𝑉𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝜏𝜏         (3) 

 

where 𝑏𝑏𝑖𝑖 is the year of birth of painter j and 𝑉𝑉𝑖𝑖 is the Vasari index of the same painter, with coefficients 

respectively κ and γ. I find that the Vasari index is positively correlated with prices and its coefficient is both 

statistically and economically significant. This provides support for the efficiency of the primary market 

because it confirms that prices of paintings with similar characteristics were higher for painters producing 

higher quality as perceived at the time. More precisely, starting from the average value of the Vasari index, 

doubling it increases the predicted price by more than 14%. Notice that the result is not driven by the period 

of activity of the painters, since this specification controls for the year of birth of the painters and the associated 

coefficient is neither statistically or economically significant.  

    The predictive power of the Vasari index could be somewhat distorted by systematic quality differences 

between regional schools or by the bias of Vasari for Florentine painters compared to painters of other schools, 

especially the Venetian one. Therefore in column (4) I estimate the following augmented equation for the 

logprice of painting i commissioned from painter j at time t: 

 

 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝜑𝜑𝜏𝜏𝐼𝐼𝜏𝜏𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + κ𝑏𝑏𝑖𝑖 + 𝛾𝛾𝑉𝑉𝑖𝑖 + η𝑉𝑉𝑖𝑖𝐼𝐼𝐹𝐹𝑖𝑖 + ∑ ηs𝐼𝐼𝑠𝑠𝑖𝑖𝑠𝑠 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝜏𝜏      (4) 

 

where 𝐼𝐼𝑠𝑠𝑖𝑖 are dummy variables with unitary value when the painter j belongs to the school s, namely the 

Florentine, Milanese, Senese, Umbrian or Venetian school with coefficients ηs, while η is the coefficient of 

the interaction term of Vasari index and Florentine school. I confirm the explanatory power of the Vasari index 

after accounting for the differences between regional schools. The coefficients for the Florentine, Senese, 

Umbrian, Venetian and Milanese schools are compared to painters from other schools, and show that the 

market was not pricing differently paintings from any particular regional school. However, Vasari was biased 

in favor of Florentine painters, therefore the interaction of the Vasari index with the dummy for the Florentine 

school should account for a lower evaluation of Florentine painters by the market compared to what is predicted 

by the biographical space dedicated by Vasari. And this is indeed the case. Correcting for the bias of Vasari, I 

can amend my previous findings and conclude that, starting from the average Vasari index, doubling it 

increases the predicted price of a Florentine painter by 10 % and of the other (non-Florentine) painters by 48%. 



Both coefficients are largely significant and the R² increases from 49% in the baseline specification to 56%, 

confirming the predictive power of the Vasari index for pricing.45 

 

REGIONAL DESTINATIONS 

 

    In column (5) I augment the basic specification with dummy variables 𝐼𝐼𝑑𝑑 for the main regional destinations 

d, namely Tuscany, which is the omitted category, the Papal States, the Duchy of Milan, the Republic of Venice 

and Other destinations with coefficients 𝛿𝛿𝑑𝑑. I also control for paintings destined to minor destinations with the 

dummy variable 𝐼𝐼𝑚𝑚𝑖𝑖 with coefficient 𝛿𝛿𝑚𝑚. This gives the estimating equation:  

 

 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝜑𝜑𝜏𝜏𝐼𝐼𝜏𝜏𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛼𝛼1𝐴𝐴𝑖𝑖𝑖𝑖 + 𝛼𝛼2𝐴𝐴𝑖𝑖𝑖𝑖2 + ∑ 𝛿𝛿𝑑𝑑𝐼𝐼𝑑𝑑𝑖𝑖 + 𝛿𝛿𝑚𝑚𝐼𝐼𝑚𝑚𝑖𝑖 +𝑑𝑑 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝜏𝜏     (5) 

 

    Focusing on real prices and taking into account the characteristics of the paintings, as well as the age of the 

painters, reduces substantially the inter-regional price differences (compared to the large differences in the 

nominal prices in Table 1). Nevertheless, paintings destined to the Papal States and other destinations still 

exhibit prices that are higher compared to those for Tuscany and Venice, and the commissions from minor 

destinations appear to be associated with a substantial discount.46 Similar results (in unreported regressions) 

emerge when I control for the regional origins of the painters, though the price differentials are slightly reduced 

- while the coefficients for the school dummies remain similar to those of regression (4) and not significantly 

different from zero. 

    I finally present the full specification controlling for quality through the artists fixed effects for the half of 

the painters that have multiple observations but without dummies for the regional schools to avoid 

multicollinearity. The estimating equation is: 

 

 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝜑𝜑𝜏𝜏𝐼𝐼𝜏𝜏𝑖𝑖 + ∑ 𝜃𝜃𝑖𝑖𝐼𝐼𝑖𝑖𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛼𝛼1𝐴𝐴𝑖𝑖𝑖𝑖 + 𝛼𝛼2𝐴𝐴𝑖𝑖𝑖𝑖2 + ∑ 𝛿𝛿𝑑𝑑𝐼𝐼𝑑𝑑𝑖𝑖 + 𝛿𝛿𝑚𝑚𝐼𝐼𝑚𝑚𝑖𝑖 +𝑑𝑑 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝜏𝜏    (6) 

 

where 𝜃𝜃𝑖𝑖 is the fixed effect of artist j and all the other variables have been used in earlier regressions. The full 

specification confirms all the previous qualitative results, but now the coefficients for the regional destinations 

or for the minor destinations are no longer significant. This suggests that market forces were in operation 

                                                            
45 As mentioned, I have artificially associated the minimum value of the Vasari index for the few painters that were not 

cited in his biographies. The predictive power of the index increases when I omit these observations. The results are also 

robust to realistic transformations of the index that take into account that: 1) only part of the biographies were dedicated 

to the painting activity for artists who were also sculptors or architects and 2) that the information available to Vasari on 

the painters was lost in proportion to the temporal distance from their activity and therefore the index should be corrected 

for this. 
46 This is partly in contrast with price differentials noticed by O'Malley (2005, p. 142) in a smaller sample without 

econometric analysis. 



exploiting any arbitrage opportunities in the primary trade of paintings across regions. Higher quality painters 

could command higher prices relative to lower quality painters, but could not find higher profits by 

systematically selling to one region compared to another (otherwise sales of other painters to that region would 

have fixed such a disequilibrium). Notice that I am not denying the established fact that commissions reached 

higher prices in Rome by the beginning of the 1500s; what I am emphasizing is that the higher quality of the 

painters moving to Rome or painting for Rome and the objective features of the paintings destined to that town 

could explain most of the price differentials. 

 

THE REMUNERATION OF THE PAINTERS 

 

    The full specification of column (6) allows me to obtain the coefficients of the fixed effects for the forty-

eight painters with multiple observations in the dataset. The remaining observations for painters with a single 

painting in the dataset constitute the omitted category, therefore the coefficients reported in Table 3 are relative 

to this pool.47 In this comparison Raphael appears as the best paid painter during Renaissance, followed by 

Piero della Francesca and Bernardino Luini (a pupil of Leonardo),48 but also the other leading Florentine 

masters, Leonardo and Michelangelo, and the leading Venetian artist, Titian, appear high in this scale. 

    Some older masters of the XIV century, such as Giotto, Duccio and Pietro Lorenzetti appear well ranked, 

while the less famous Cione and Spinello Aretino obtained much lower compensations during the same 

century. Top ranked artists of the XV century include a mix of old style artists such as Sassetta, Carlo Crivelli49 

or Gentile da Fabriano and innovators such as Filippo Lippi, Mantegna,50 Pollaiuolo and Masaccio; lower 

compensations appear associated while less innovative professionists of this century such as Giovanni da 

                                                            
47 Members of this group cited by Vasari are Ambrogio Lorenzetti, Orcagna, Agnolo Gaddi, Francesco di Giorgio, 

Lorenzo Monaco, Domenico di Michelino, Pietro di Maestro Galeotto, Cosme Tura, Bartolomeo della Gatta, Zenale, 

Squarcione, Jacopo da Montagnana, Liberale, Bellini, Durer, Sebastiano del Piombo, Cesare da Sesto and Bronzino. I 

have cited before the other painters that were not mentioned by Vasari. 
48 Luini could ask over 500 florins for his altarpieces (Binaghi Olivari 2007). 
49 Carlo Crivelli was mainly active in the Marche and reached commissions for 220 florins in 1482, 225 in 1483, 250 in 

1490 and 310 in 1491, consistently above his brother Vittore, whose altarpieces could obtain only 40 florins in 147, 100 

in 1479, 60 in 1481 and 86 in 1491 (see Coltrinari and Delpriori 2011). A similar quality difference emerges in Florence 

between Domenico Ghirlandaio and his less talented son Ridolfo. 
50 The fair compensations of Filippo Lippi and Mantegna are somewhat in contrast with the poor conditions that they 

strategically complained in front of their patrons (Wittkower and Wittkower 1963). Filippo Lippi earned a lot from the 

frescoes in Prato and Spoleto. Mantegna was already receiving 40 gold ducats for a Virgin and Child when he was 17 

years old, 50 ducats for the “St. Luke altarpiece” when he was 22, and 40 ducats for the “Pala of St. Zeno” when he was 

25, and reached 110 ducats for the “Madonna of the Victory” executed toward the end of his long career. His new 

humanistic perspective was developed in early masterpieces, as a conceptual painter in the taxonomy of Galenson (2002, 

2006), and these high prices at a young age appear to support this view. The relatively low prices of the mature age are 

probably explained by the unique position of Mantegna as a salaried court painter for the Gonzaga family. 



Ponte, Neri di Bicci and Matteo di Giovanni, but also with some important masters such as Paolo Uccello and 

Andrea del Castagno.51 In the early XVI century, artists considered provincial such as Bartolomeo Montagna, 

Lorenzo Lotto52 and Marco d'Oggiono could occasionally reach comparable prices to the best masters of the 

time including Correggio, Titiam and the top Florentine painters. Celebrated artists such as Palma the Elder 

and Cima da Conegliano in Venice or Filippino, Perugino and Botticelli in central Italy could command prices 

above average. At the same time, few of the most important masters, such as Pinturicchio, Fra' Bartolomeo 

and Andrea del Sarto, appear to have been paid below average.53 Overall, this special ranking appears to 

broadly match the hierarchies of the time: as a back of the envelope check, the plain correlation between artists 

fixed effects and the Vasari index is 31%, and controlling for the bias in favour of Florentine painters it exceeds 

50%, which confirms the validity of the index as an instrument for quality as perceived and priced at the time. 

 

A PRICE INDEX FOR RENAISSANCE PAINTINGS 

 

    In Figure 6, I report our results for two hedonic price indexes of the primary market for paintings during 

Renaissance. Both are based on dummy variables for different decades as 1421-1430, 1431-1440, 1441-1450 

and so on until 1550, plus two dummies for the earlier periods with a lower number of observations, namely 

before and after 1355, which is the reference year for which the price index is unitary. The figure reports 

polynomial interpolations. The first price index (the bold smoothed line in Figure 6) is based on the baseline 

regression of column (1) in Table 2, which controls for the quantifiable characteristics of the paintings but not 

of the painters. Accordingly, this index reflects the evolution of the expected profitability of the artistic 

profession in terms of purchasing power obtained from a given commission. Since its changes can be due to 

changes in the quality of paintings over time, I build a second price index (dotted line in Figure 6) based on 

the full specification in Table 2, column (6), which controls for the painters' fixed effects. On the basis of the 

available data, this index reflects the profitability that a painter of a given talent should expect over time. 

    The first observation is that both indexes show a slow decline in real prices up to the 1420s, when the real 

price of paintings starts a rapid increase that continued for all the rest of the century. This process is more 

spectacular for the expected profitability of painting (the index based on the baseline regression), which 

suggests that the artistic profession itself was becoming more profitable. The expected compensations of a 

                                                            
51 In 1436 Uccello was paid only 15 florins for a fresco reproducing the E”questrian Statue of John Hawkwood” in the 

cathedral of Florence. Twenty years later Andrea del Castagno was commissioned the pendant fresco reproducing the 

“Equestrian Statue of Niccolò da Tolentino” for 25 florins (Wackernagel 1938). 
52 Lotto had ups and downs, obtaining commissions from Recanati (1506) and Bergamo (1513) for 700 and 500 ducats 

and then accepting just 125 ducats to paint for his Venice (“Charity of St. Anthony”, San Giovanni and Paolo, 1540). 
53 The altarpieces of Pinturicchio reached 110 florins in 1495, 100 in 1502, 160 in 1506 and 50 in 1510, but he also gained 

a thousand florins for the huge frescoes of the Piccolomini library in Siena, not included in the dataset (Scarpellini and 

Silvestrelli 2003). Fra' Bartolomeo earned 100 florins for the Vision of St. Bernard in 1506 (Wackernagel 1938) and 

Andrea del Sarto only 80 florins for an altarpiece in 1524 and 160 in 1526. 



young apprentice (unaware of his future talent) were increasing during the XV century. But a similar increase 

in profitability also applies conditioning on the talent of the painter: the index of the expected compensation 

of a given painter (the one based on the full regression with artists' fixed effects) reaches levels in the 1480s 

that are about three times as those of the 1420s. This suggests that the quality of the active painters was 

increasing over time, but artists of any talent during the mid 1400s could expect an increase in their 

compensations along their career.54 Finally, notice that in the first half of the XVI century the real price of 

paintings finally stabilized at a relatively high level, which, as I argued, was not differentiated between regions. 

    This evolution suggests a Schumpeterian pattern. Part of the artistic creativity associated with Renaissance, 

and the artistic innovations of this period, such as the introduction of exact perspective (since the 1420s), oil 

colors (around the 1470s), the sfumato (with Leonardo), the colorito (with Titian) and an impressive 

differentiation of styles, may be due to increasing profitability of the profession made possible by the 

increasing demand for artistic goods. My data do not allow me to test directly for causality, but show for the 

first time that the expected profitability of the artistic profession was increasing rapidly during the XV century 

compared to the profitability of other professions (since we adjust prices for the purchasing power in terms of 

unskilled work). We should not underestimate the opinion of a privileged contemporary, Vasari, who 

repeatedly cited competition as a main driver of the achievements of the Florentine painters.55 

    From an economic point of view, it is important to remark that a direct consequence of higher demand in a 

monopolistically competitive market could be either the endogenous entry of new painters or an increase of 

investment in the production of quality. We do not have reliable data on the number of active painters during 

Renaissance and, most of all, we do not have time series data to verify variations in the entry process. It is 

likely that the artistic profession attracted an increasing number of painters during the Early Renaissance, but 

notice that such a process would tend to intensify competition and depress prices which is consistent with 

declining prices until the 1420s. After that, the fragmentary information available suggests that the number of 

painters reached a steady state in the main towns (Goldthwaite, 2009). This number was lower than in other 

important artistic centers as those located in the Flanders. De Marchi and van Miegroet (2006) estimate 0.8 

artists per thousand inhabitants in Florence around 1470/72, which is well below the 1.4 figure for Bruges in 

the same years, which actually doubled ten years later. They also estimate 0.8 artists per thousand inhabitants 

in Venice in 1530, which is again below the 1.7 and 2.4 figures recorded for Bruges and Antwerp in the 1520s. 

                                                            
54 Incidentally, the control for the age effects excludes that this price increase could be due to the age profile of the artists 

active in this period. 
55 For instance, in the Life of Pietro Perugino he writes: “It was in Florence more than in any other place that men became 

perfect in all the arts, especially in painting, since in that city men are spurred by three things. The first is censure, which 

is uttered freely and by many…The second is that, if a man wishes to live there, he must be industrious, which is naught 

else than to say that he must continually exercise his intelligence and his judgment, must be ready and adroit in his affairs, 

and, finally, must know how to make money…The third, which is perchance no less potent than the others, is an eager 

desire for glory and honor.” 



    In a market characterized by monopolistic competition higher demand may otherwise induce competition 

in quality. If the premium on quality is high (i.e. the elasticity of demand with respect to quality is high) and 

it is relatively cheap to increase quality (i.e. the elasticity of quality to increased costs and effort is high), we 

would expect a quality race between painters.56 O'Malley (2005, 2013) has analyzed in detail the nature of the 

costs of painting for the main workshops without emphasizing relevant trends in the cost of painter's materials 

or changes in the apprentice system and in the costs associated with the guilds' activities. While some of the 

workshops of late Renaissance were real enterprises for the standard of the time (as in case of Squarcione, 

Ghirlandaio and, later, Raphael), the same could be said for the workshops of early masters such as Giotto, 

who was active in an extensive territory with a wide set of assistants. This organization of the artistic activity 

could definitely generate scale economies and quality improvements in production, but there is no evidence 

that its use changed over time in a significant way. What probably changed over time was the intellectual effort 

that painters dedicated to prepare preliminary drawings, to reach a higher originality in the compositions, to 

reproduce human figures and landscape in a more realistic way, to differentiate their styles, and ultimately to 

gain reputation with the purpose of obtaining better commissions. Without overemphasizing what a still limited 

and unbalanced dataset can tell us, we should recognize that a real price of artworks increasing when taking as 

fixed quantifiable characteristics, the identity of the artist and the age of execution must reflect an increase in 

intrinsic quality as perceived and evaluated by the buyers. 

    The final question one cannot elude when speculating about Renaissance is how could so many great artists 

flourish in such small towns over such a short period of time. An economic perspective suggests that it was 

the unprecedented increase in relative demand for artistic goods by wealthy patrons ready to compete for (and 

able to judge) quality in an interregional market that attracted large enough groups of painters in towns such 

as Florence, Venice and Rome. Competition incentivized these painters to differentiate styles and compete in 

quality, where higher quality was interpreted as the ability to solve a series of new technical problems in the 

realistic reproduction of the world in painted images. Under these rules of the game, positive externalities from 

the close interaction of painters in these towns strengthened their innovative ability. 

 

CONCLUSION 

 

    I analyzed the art market in Renaissance Italy using a unique dataset on primary commissions for figurative 

paintings, finding preliminary evidence of a competitive market where, after controlling for quality, I have not 

found any significant price difference across different regional destinations which suggests that market forces 

were in operation. The hedonic price index exhibits a sharp increase in the real price of paintings, suggesting 

that the artistic creativity associated with Renaissance may have been driven by the increasing profitability of 

                                                            
56 Such a cost escalation theory is related to theories of endogenous market structures with endogenous sunk costs (Sutton, 

1991), that are typical of both imperfect and monopolistic competition; see Bertoletti and Etro (2017) for a formalization 

where both quality and markups can increase with higher demand. For a related application to economic history see 

Bakker (2005) on the motion picture industry of the last century. I am extremely grateful to a referee on this point. 



the profession of painter. It would be interesting to verify if something similar happened in other fields, since 

this period was associated with a strictly related resurgence of creativity in architecture (Raphael), sculpture 

(Michelangelo) and even science (Leonardo). 

    The main center of Renaissance, Florence, started a slow artistic decline in the middle of the XVI century, 

gradually replaced by Rome as the center of commissions and artistic innovations. At the same time, the other 

gravity center of Renaissance, Venice, continued a long period of fertile creativity. Explaining these divergent 

paths is not easy, but economic factors appear to be critical once again. Beside losing its position in trade, 

Florence gradually fell under the centralized dominance of the Medici family during the XVI century, which 

reduced rivalry between other noble families, and decreased the demand for public commissions and artworks 

in general. Venice remained a trade center governed by a variety of families competing for power as well as 

for public visibility, and artistic commissions did not decline for a long time. 
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Fig. 1. Prices of paintings over time by destination: (log) Nominal Price (above) and Real Price (below). 

 
 
 



 
Fig. 2. Relation between Size of paintings (in square meters) and (log) Nominal Price. The solid line is a 

quadratic polynomial regression and the gray belt is a 5% confidence band. 
 

 
 

Fig. 3. Relation between Number of Figures depicted and (log) Nominal Price. The solid line is a quadratic 
polynomial regression and the gray belt is a 5% confidence band. 

 



Fig. 4. Relation between Age of execution and (log) Nominal Price. The solid line is a quadratic polynomial 
regression and the gray belt is a 5% confidence band. 

 

 
 

Fig. 5. Price-age profile from fourth-order polynomial added to regression (6) of Table 2. 
 

 
  



Table 1. Descriptive statistics (nominal prices in gold florins) 
 

 
 

  

Mean Median Min Max St. Dev. N. observations
ALL DATASET Price 146 80 1 3000 268 300

Size 19 5 0.45 1600 120 248
N. of Figures 7 5 1 30 5 268
Age 42 41 17 84 13 289
Vasari Index 280 196 2 3900 412 238
Year of birth 1436 1448 1240 1503 49 289
Year of Death 1500 1510 1302 1576 50 290
N. of commissions 1.18 1 1 7 0.92 300

Price of: Minor destination 120 80 15 700 123 69
Fresco 388 75 11 3000 703 30
Tempera 120 95 7 510 104 75
Hometown commission 106 70 22 350 96 16

BY CENTURY
1284-1400 Price 146 100 8 500 127 26

Size 15 7 2.95 74 20 18
N. of Figures 11 7 1 30 10 22
Vasari Index 241 198 13 715 232 20
Age 47 49 28 68 10 22

1401-1500 Price 121 61 1 2000 222 161
Size 8 5 0.47 90 11 129
N. of Figures 5 5 1 30 5 141
Vasari Index 187 195 3 489 143 116
Age 40 39 17 69 11 159

1501-1550 Price 183 90 5 3000 341 113
Size 34 6 0.45 1600 188 101
N. of Figures 7 6 1 30 5 105
Vasari Index 398 200 2 3900 589 100
Age 46 44 21 84 15 108

BY DESTINATION
Tuscany Price 102 59 1 1725 171 154

Size 8 5 0.47 90 12 127
N. of Figures 6 5 1 30 5 140
Age 41 39 18 78 13 151

Republic of Venice Price 104 70 80 500 107 53
Size 7 7 1,2 26 5 39
N. of Figures 6 5 1 14 4 45
Age 40 39 17 70 12 48

Papal States Price 249 102 11 3000 447 68
Size 26 6 1 1000 131 58
N. of Figures 8 5 1 30 7 59
Age 47 49 22 69 11 66

Duchy of Milan Price 139 81 6 505 141 12
Size 11 8 1.05 29 9 11
N. of Figures 6 5 3 15 3 11
Age 41 38 21 69 14 11

Other destinations Price 292 120 33 1000 338 13
Size 122 5 0.45 1600 425 13
N. of Figures 9 7 1 30 7 13
Age 44 39 27 84 16 13

Note: Data on the Vasari index refer only to painters actually cited by Vasari 



Table 2. Regressions for the real price of paintings in Renaissance Italy (1285-1550). 
 

 

==============================================================================================
(1) (2) (3) (4) (5) (6)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
TIME DUMMIES YES YES YES YES YES YES
ARTISTS' FIXED EFFECTS NO NO NO NO NO YES
Size 0.009*** 0.010*** 0.005** 0.007** 0.009*** 0.007**

(0.003) (0.002) (0.002) (0.003) (0.002) (0.003)
Size ^ 2 -0.000005*** -0.000005*** -0.0000024** -0.000003** -0.000005*** -0.000004**

(0.000000) (0.000000) (0.000000) (0.000000) (0.000000) (0.000000)
N. of Figures 0.195*** 0.184*** 0.192*** 0.174*** 0.183*** 0.173***

(0.031) (0.031) (0.031) (0.030) (0.030) (0.030)
N. of Figures ^ 2 -0.004*** -0.004*** -0.004*** -0.004*** -0.004*** -0.004***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Tempera 0.137 0.092 0.006 0.025 0.022 -0.133

(0.191) (0.187) (0.192) (0.194) (0.185) (0.323)
Fresco -1.176*** -1.207*** -1.211*** -1.134*** -1.282*** -1.164***

(0.272) (0.267) (0.268) (0.259) (0.261) (0.266)
N. of commissions -0.043 -0.019 -0.049 -0.055 -0.023 -0.156**

(0.060) (0.059) (0.059) (0.057) (0.058) (0.067)
Hometown commission 0.083 0.098 0.121 0.209 0.103 -0.079

(0.227) (0.223) (0.224) (0.225) (0.218) (0.257)
Polyptich 0.318 0.305 0.388* 0.391* 0.303 0.388

(0.213) (0.209) (0.211) (0.210) (0.213) (0.235)
Net price 0.018 0.007 0.033 0.004 -0.034 -0.111

(0.116) (0.114) (0.114) (0.112) (0.112) (0.122)
Age 0.086*** 0.090*** 0.085***

(0.025) (0.025) (0.026)
Age ^ 2 -0.0009*** -0.001*** -0.001***

(0.0003) (0.0003) (0.0003)
Year of birth -0.006 -0.006

(0.004) (0.005)
Vasari Index 0.00051*** 0.00170***

(0.0002) (0.0004)
Vasari Index * Florentine school -0.00134***

(0.0004)
Schools (Other schools omitted)
Florentine school 0.002

(0.290)
Milanese school 0.483

(0.377)
Senese school 0.161

(0.351)
Umbrian school -0.084

(0.311)
Venetian school 0.180

(0.295)
Destinations (Tuscany omitted)
Papal States 0.520*** 0.258

(0.142) (0.174)
Duchy of Milan 0.230 -0.369

(0.264) (0.289)
Republic of Venice 0.071 -0.252

(0.165) (0.221)
Other destinations 0.736** 0.195

(0.309) (0.333)
Minor destinations -0.241* -0.139

(0.141) (0.136)
Constant 2.947*** 1061 11.099* 9.917* 1.059 1.265

(0.392) (0.669) (5.700) (5.903) (0.655) (0.807)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
N. of observations 248 248 248 248 248 248
R2 / Adjusted R2 0.489/0.436 0.515/0.460 0.512/0.457 0.561/0.498 0.554/0.492 0.762/0.651
===============================================================================================
Note: *p<0.1; **p<0.05; ***p<0.01 (standard errors in parenthesis)



Table 3. Artists' fixed effects from regression (6). 
 

 
 
 

Fig. 6. Hedonic Price index for Renaissance Italy. 
 

 

ARTIST COEFFICIENT S.E. ARTIST COEFFICIENT S.E.
RAPHAEL (1483-1520) 1.554*** 0.457 PALMA THE ELDER (1480-1528)  0.224 0.542
PIERO DELLA FRANCESCA (1415-1492) 1.508*** 0.553 CIMA DA CONEGLIANO (1459-1517)  0.220 0.331
BERNARDINO LUINI (1480-1532) 1.473*** 0.465 BEATO ANGELICO (1395-1455)  0.214 0.474
SASSETTA (1392-1450) 1.198** 0.549 ALESSIO BALDOVINETTI (1425-1499)  0.205 0.488
FILIPPO LIPPI (1406-1469) 1.150** 0.489 ANDREA DEL CASTAGNO (1419-1457)  0.081 0.563
LEONARDO DA VINCI (1452-1519) 1.134** 0.529 SIMONE MARTINI (1284-1344)  0.059 0.607
CORREGGIO (1489-1534) 1.016 0.762 DOMENICO GHIRLANDAIO (1449-1494)  0.003 0.355
MICHELANGELO (1475-1564) 0.970*** 0.768 PINTURICCHIO (1453-1513) -0.062 0.357
BARTOLOMEO MONTAGNA (1450-1523) 0.945** 0.445 FRA BARTOLOMEO (1472-1517) -0.078 0.456
TITIAN (1488-1576) 0.911*** 0.346 SPINELLO ARETINO (1350-1410) -0.100 0.558
MARCO D'OGGIONO (1470-1549) 0.862 0.548 PARMIGIANINO (1503-1540) -0.173 0.501
LOTTO (1480-1557) 0.803*** 0.305 MATTEO DI GIOVANNI (1430-1495) -0.237 0.459
GIOTTO (1267-1337) 0.770 0.715 SAVOLDO (1480-1540) -0.308 0.447
MANTEGNA (1431-1506) 0.740 0.461 COSIMO ROSSELLI (1439-1507) -0.329 0.372
DUCCIO (1255-1319) 0.705 0.693 PAOLO UCCELLO (1397-1475) -0.404 0.633
GENTILE DA FABRIANO (1370-1427) 0.692 0.724 ANDREA DEL SARTO (1486-1530) -0.460 0.384
CARLO CRIVELLI (1430-1495) 0.636 0.473 RAFFAELLINO DEL COLLE (1490-1566) -0.493 0.518
PIERO POLLAIUOLO (1443-1496) 0.611 0.410 VITTORE CRIVELLI (1440-1502) -0.497 0.471
MASACCIO (1401-1428) 0.494 0.688 ROSSO FIORENTINO (1494-1540) -0.549 0.444
FILIPPINO (1457-1504) 0.492* 0.281 CIONE (1325-1399) -0.601 0.558
PERUGINO (1448-1523) 0.393 0.251 RIDOLFO GHIRLANDAIO (1483-1561) -0.823 0.519
PIETRO LORENZETTI (1280-1348) 0.309 0.708 NERI DI BICCI (1419-1491) -0.932** 0.399
BOTTICELLI (1445-1510) 0.265 0.460 BERNARDINO DETTI (1498-1567) -1.092** 0.550
SIGNORELLI (1445-1523) 0.256 0.332 GIOVANNI DA PONTE (1385-1437) -1.196* 0.712
Note: *p<0.1; **p<0.05; ***p<0.01. Coefficients relative to the pool of artists with 1 observation


