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Abstract

This article studies gender differences in museum exhibitions and examines how institutional
visibility in art museums relates to outcomes in the secondary art market. We analyze more
than 21,000 exhibition records and link them to about 33,000 painting auction transactions. We
document three main findings. First, female artists remain substantially underrepresented in
exhibitions, with persistent cohort heterogeneity. Second, on the auction market, artworks by
women are more likely to reach reserve and sell, although average prices remain lower. Third,
linking both markets, we construct an event-time exhibition exposure measure based on the
timing of exhibitions around auctions and estimate dynamic responses. Auction prices increase
three to five years after exhibitions, while sale probabilities show no systematic reaction, with
effects concentrated among male artists. Finally, exploiting the Guerrilla Girls’ 1989 campaign
as an activist shock, a difference-in-differences design yields suggestive evidence of a modest
and only temporary shift toward female exhibitions in the United States. Overall, the results
highlight exhibitions as a key allocative mechanism in cultural markets and illustrate how
institutional visibility and activism may shape market outcomes.
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1 Introduction

In 1989, the Guerrilla Girls exposed a stark imbalance in the museum world: few women in ex-

hibitions, many women in nudes. 1 Their campaign raised a broader question for economics of

art markets. When visibility is scarce and uneven, how does institutional attention translate into

market outcomes, and do women benefit differently than men? This article takes that question

to the data and examines the gender gap in exhibition and auction markets. More precisely, we

link museum exhibitions as a core source of institutional visibility to art auctions and study gender

differences in auction outcomes.

In recent years, a new stream of literature on the role of artist gender in auction prices has

emerged within cultural economics (Farrell et al., 2021). While various authors have identified

significant gender-related price differences between female and male artists, results and explanations

differ (Adams et al., 2017; Noll, 2022; Alrasheed and Sakr, 2020; Bocart et al., 2022; Cameron et al.,

2019; Noll et al., 2022). Beyond contradictory findings relating to gender differences in auction

prices, there is limited research on the impact of gender on sale probability.

Another literature stream addresses the effect of art exhibitions on auction prices (Beckert

and Rössel, 2013; Hellmanzik, 2016; Mossetto, 1994). Existing studies point to a close link between

exhibitions and auction prices and identify either correlation or causality between (higher) exhibition

frequency and (higher) prices. However, the exhibition market itself has received comparatively little

systematic empirical attention. In addition, there is a lack of specific findings on gender differences

and on the effect of exhibitions on sale probability at art auctions.

More broadly, cultural economics views art markets as markets with high search costs and

information asymmetries with art institutions and artist reputation playing a central role in mar-

ket access and price formation (Throsby, 2001; Ginsburgh and Throsby, 2006; Towse and Navar-

rete Hernández, 2020; Borowiecki and Greenwald, 2019; Borowiecki et al., 2023). Within this

framework, exhibitions function as selective signals that mirror expert opinion, thereby reducing

uncertainty about quality and provenance and shifting expectations of bidders and intermediaries

1https://www.guerrillagirls.com
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(Fraiberger et al., 2018; Li et al., 2024; Pommerehne and Feld, 1997). Our article connects these

strands by emphasizing visibility as an allocative mechanism. We bring exhibitions and auctions

into a single empirical setting to study the extensive margin of sale probability and the intensive

margin of prices, relating dynamic exhibition exposure to career stages and activist shocks. In doing

so, we complement evidence on postmortem and career dynamics as well as exhibition reputation in

resale markets (Ursprung and Wiermann, 2011; Etro and Stepanova, 2021; Sahli and Cuntz, 2025),

thereby linking to work on creative careers, clustering, and socio-economic background (Borowiecki

and Dahl, 2021).

The empirical analysis combines more than 21,000 exhibition records with approximately 33,000

painting auction transactions, complemented by a non-fuzzy string match of artist names and gen-

der. The analysis proceeds in three parts. First, we study exhibition and auction outcomes across

venues and countries, historical periods, and career stages of artists. We find persistent underrep-

resentation of female artists in exhibitions, alongside cohort heterogeneity. On the auction market,

artworks by women achieve lower average prices but exhibit a significantly higher probability of

sale. While female artists account for a smaller share of total auction transactions, their works are

more likely to reach reserve prices and sell.

Second, by jointly observing exhibitions and auction transactions for the same artists, we exploit

interdependence between both markets. We construct a time-based exhibition signal for auction

markets to capture institutional visibility. We find that an artist’s exhibition leads to higher prices

for that artist’s works three to five years later, proving that exhibitions function as visibility and

selection mechanisms. In contrast, sale probabilities do not respond systematically, and exhibition

signals are statistically insignificant.

Third, we analyze the Guerrilla Girls’ 1989 campaign as an activist shock using an artist-level

difference-in-differences design. While the estimated effects are modest and short-lived, the results

suggest that activism can temporarily influence institutional exhibition practices, highlighting a

channel through which public interventions may affect visibility in cultural markets.

The paper is structured as follows: Section 2 reviews the literature on gender, exhibitions, and

auctions. Section 3 describes data. Section 4 presents the empirical framework. Section 5 reports
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results on exhibitions, auctions, and the activist shock. Section 6 presents the conclusion.

2 Literature Review

2.1 Artist gender

In recent years, a new stream of literature relating to the role of artist gender in auction prices has

emerged (Adams et al., 2017; Noll, 2022; Alrasheed and Sakr, 2020; Bocart et al., 2022; Cameron

et al., 2019; Noll et al., 2022). Various authors have found different, sometimes conflicting gender

price differences with diverging, sometimes contradictory explanations.

Broadly, two theories explain gender differences on the secondary art market (Cameron et al.

(2019), p.280): The demand theory argues that market participants value artworks by women differ-

ently than artworks by men. Gender price differences are attributed to gender-specific differences in

the quality and appeal of female versus male art among buyers. Accordingly, lower (higher) prices

for artworks by women are explained through less (more) valued gender-specific artwork features,

resulting in lower (higher) demand for works by female artists.

The supply theory, on the other hand, states that institutional barriers prevent, or impede,

women from participating in the professional art market. According to this theory, artworks by

female artists undergo more rigorous quality control compared to artworks by men, which in turn

leads to relatively fewer artworks, with relatively higher prices, by female artists at auction. This

theory explains gender price differences in supply: higher prices for artworks by women reflect more

gender-related institutional hurdles for female artists. Still, evidence about the causes of gender

differences is mixed and scarce.

Adams et al. (2017) and Alrasheed and Sakr (2020) support the demand theory: Adams et al.

(2017) find (p.3) a 47.6% gender discount in auction prices for paintings by female artists, at-

tributed to cultural influences on economic outcomes for women. Alrasheed and Sakr (2020) report

supremacy and lower appreciation of female artists in the global art market.

By contrast, Cameron et al. (2019) and Farrell et al. (2021) support the supply theory: Cameron

et al. (2019) find a significantly lower number of auction sales by female art school graduates, but
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higher price averages for their artworks. They postulate a “higher standards hypothesis” (ibid.,

p.282), which suggests stronger quality control for female artists leads to higher-quality art and

relatively higher prices.

Farrell et al. (2021) and Bocart et al. (2022) explain gender-related price differences with both

the demand and the supply theories: Farrell et al. (2021) identify “gender hammer price gaps”

(p.10) in Australian Indigenous art. On the one hand, they identify institutional barriers for male

Indigenous artists. On the other hand, they explain lower prices for works by male artists based on

buyer preference for female Indigenous artists and gender-specific (female) art types. Bocart et al.

(2022) identify significant price differences between male and female artists. They find lower prices

for female art both in Contemporary Art and in the top price segment (over USD 1 million), which

they attribute to gender-specific artwork characteristics. But they also emphasize the “glass ceiling”

phenomenon: institutional barriers prevent women from attaining the very top of the market (ibid.,

p.2).

Beyond inconsistent findings and diverging explanations relating to gender price differences at

art auctions, there is a research gap concerning the impact of gender on sale probability. This paper

therefore reviews the differences described and contradictions in gender-price relations observed,

while also filling the research gap related to gender-sale probability relations.

2.2 Exhibitions

Another literature stream addresses the role of exhibitions for auction prices (Beckert and Rössel,

2013; Czujack, 1997; Marinelli and Palomba, 2011; Mossetto, 1994; Hellmanzik, 2016). These studies

either measure the explicit effect of exhibitions on auction prices or the implicit role of exhibitions

as measured through provenance or described as expert opinion. Czujack (1997) found that a

larger number of exhibitions correlates with higher prices. Marinelli and Palomba (2011) identified

exhibitions as important price determinant. Hellmanzik (2016) discovered that artworks shown in

historic exhibitions obtain higher prices today (up to 12.8% higher). She attributed the positive

long-term effect of historic exhibitions on current prices to expert opinion and selection, signaling

artistic quality and success. Beckert and Rössel (2013) conducted a comparative study of the price
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formation at galleries and auction houses. They found that both access to cultural institutions, like

museums and galleries, and positive review by art experts, including critics and academics, signal

artistic quality and reduce uncertainty for the buyer, thereby increasing willingness to pay. Similarly,

Mossetto (1994) argues that certifications by cultural institutions represent quality information,

increasing the perceived value of an artwork along with the willingness to pay among collectors,

thus affecting the hammer price. Only Czujack (1997) found no significant effect of provenance

(including exhibitions) on prices, in a study of Picasso paintings.

To summarize, most authors point to a close link between exhibitions and auction prices. They

identify either a correlation or a causal relationship between a larger number of exhibitions and

higher auction prices. The causality is explained by the fact that exhibitions function as a quality

signal for buyers, in turn reducing buyer uncertainty and increasing willingness to pay.

More specific findings relating to gender differences in exhibition-price relations, as well as

general research on the exhibitions-sale probability relationship, are lacking.

3 Data

The primary dataset is based on initial data collection efforts by Sahli and Cuntz (2025) and was

obtained through web scraping from the online source Artist-Info.com. We use a random sample

of 1,000 artists born after 1900, resulting in an exhibition panel dataset with 21,131 exhibitions. A

second dataset was derived by matching artist names with auction histories (for paintings) reported

on Artsy.net ; this added 33,321 auction transactions for 317 artists on the secondary art market.

Finally, gender information for all artists was systematically added to both data sets.

3.1 Descriptive statistics exhibitions

In our sample, 13% of exhibitions are by female artists. This number is surprisingly high compared

to existing (and comprehensive) numbers on auction sales, with about 4% of total sales represented

by works of female artists (Bocart et al., 2022). However, empirical evidence on female exhibition

representation is inconsistent, ranging from 3% to 5% in major permanent collections in the USA
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and Europe (NMWA, 2017), to about 14.9% of exhibitions at 31 representative US museums (Burns

and Halperin, 2022). Overall, the data reveals a gradual increase in the representation of female

artists over time, indicating a slow but steady shift in exhibition patterns. This trend is further

illustrated in figure 1, which plots the ratio of female to male exhibitions over time. While the ratio

remains well below parity throughout the sample period, it shows a modest upward movement,

suggesting some improvement in female representation, albeit from a low baseline.

Table 1 provides a breakdown of the dataset by gender, allowing for a more detailed comparison

between female and male artists. On average, female artists are comparable to male artists in terms

of solo exhibitions, birth and death years, and exhibition years.

Table 1: Summary Statistics: Exhibitions

Female Male

Variable Mean SD Mean SD
birthyear 1919.87 14.53 1924.63 13.98
deathyear 1995.14 16.70 1998.88 14.31
exhibition year 1988.65 22.86 1986.00 21.14
age at exhibition 61.47 20.97 57.14 17.29
postmortem .41 .49 .30 .46
log(n exhibitions) .94 .86 1.08 .93

Note: Summary statistics for the exhibition dataset. Exhibitions by male artists account for n = 18574 exhibi-
tions, female artists for n = 2557 exhibitions.

3.2 Descriptive statistics auctions

Table 2 provides the descriptive statistics for the auction dataset. The observed auction transac-

tions for works by female and male artists are comparable in terms of auction year, artwork size,

birth and death years, post-mortem auctions, and hammer price. However, there are two notable

differences. Artworks by female artists have a higher average likelihood of being sold at auction

(79% as compared to 66% for works by male artists), and a relatively high proportion of artwork

sales by female artists occurs at Christie’s (34%, compared to 23% for men artists).

Overall, auction activity increases over time for both female and male artists, while total sales

volume declines in more recent years, likely due to the relatively older age of artists in the sample

and decreasing sample sizes toward the end of the period. Figure 2 displays the ratio of auctioned
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Figure 1: Female-male ratio number of exhibitions
Note: this table reports yearly descriptive statistics for the ratio of female to male exhibitions over the sample

period 1960 onward. The ratio is defined as the total number of exhibitions by female artists divided by the total

number of exhibitions by male artists in each year.

Table 2: Summary Statistics: Auctions

Female Male

Variable Mean SD Mean SD
log(price) 9.27 1.69 9.69 1.69
sold .79 .41 .66 .48
auction year 2008.96 9.08 2007.57 8.88
size m2 3.45 5.40 3.64 5.43
christies .34 .47 .23 .42
sothebys .07 .26 .06 .24
birthyear 1918.3 10.56 1922.14 10.19
deathyear 2001.05 13.48 1997.83 11.69
postmortem .73 .44 .76 .43

Note: Summary statistics for the auctions dataset. Auctions by female artists account for n = 1,438 observations,
and those by male artists for n = 31,883.

artworks by women relative to men over time. The ratio exhibits a gradual upward trend, suggesting

a slow increase in the participation of female artists in auction markets, albeit from a persistently
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low baseline.

Figure 2: Female-male ratio number of auctions
Note: this table reports yearly descriptive statistics for the ratio of female to male auctions over the sample

period 1986-2022. The ratio is defined as the total number of auctions by female artists divided by the total number

of auctions by male artists in each year.

Yearly averages of hammer prices in 2021 USD by gender show that, overall, prices for female

and male artists are broadly comparable and move closely together over time. The two series

follow similar trends, indicating a high degree of co-movement in auction market dynamics. A

more pronounced divergence appears around the financial crisis in 2007, an exceptional period for

auctions as documented in previous research (Cuntz and Sahli, 2024; Bocart et al., 2022). During

this time, male artists achieved relatively higher auction prices.

A descriptive comparison of price differences across generations further reveals that the gender

gap is not uniform. On average, female artists tend to realize lower auction prices than their

male counterparts, suggesting a negative association between female gender and hammer prices.
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However, this pattern varies substantially across artist cohorts. In some generations, the gap is

more pronounced, while in others it narrows considerably. The empirical framework accounts for

this heterogeneity by allowing for cohort-specific effects in the regression analysis. At the same time,

part of the observed variation may reflect the relatively small number of female artists represented

in certain generations, which can increase dispersion and limit comparability.

4 Empirical Framework

4.1 Gender dimension

Tracking women’s contributions to creative sectors is essential to understanding their underrepre-

sentation across most fields (Lax-Martinez et al., 2021). First, gender research consistently shows

that there are not enough ways to measure the differences between men and women in the economics

of innovation and creativity (Frietsch et al., 2009; Mauleón and Bordons, 2010; Naldi et al., 2004).

Second, gender research suffers from a significant limitation: the systematic collection of data by

gender.

Since gender information is often missing in original datasets, researchers must approximate

gender. We follow Lax-Martinez et al. (2021) and Martinez et al. (2016) and rely on the World

Gender Name Dictionary, which has recently been expanded to include many datasets and millions

of gender-name pairs. Given the relatively small number of names in the exhibition and auction

datasets, the approximation had high accuracy. Only 16% of the names had to be checked manually

or the artists’ gender information had to be added after a web search.

The analysis was carried out in two steps: First, exhibitions and auction transactions were

analyzed separately with a focus on gender, and along different venues, countries, career stages, and

historical dimensions. The main empirical results were calculated based on the following equation:

yit = α+ δfemaleit + ρC + µT +X′
it + ϵit (1)

where yit represents various outcome variables (number of exhibitions, auction hammer prices
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(log-transformed), and a dummy for sold auctions), of artist i, at time t. Time-fixed effects are

captured in (µ), country-fixed effects in (ρ), and a vector X′ stands for several additional exhibition

(auction) control variables, such as exhibition venues, group shows, or solo shows (auction houses,

painting characteristics, sizes, etc.). Our primary variable of interest is the δfemale dummy, which

equals one for an exhibition or auction of a female artist and zero otherwise.

4.2 Difference-in-differences US exhibition market shock

A key concern when studying gender disparities in museum exhibitions is endogeneity, as observed

changes in female representation may reflect underlying market trends or institutional preferences

rather than causal effects of, for instance, external interventions. While our baseline regressions

document persistent underrepresentation of female artists, they do not identify whether exogenous

shocks can alter exhibition patterns. To address this concern and provide causal evidence on

institutional change, we exploit a discrete activist intervention: the 1989 campaign by the feminist

group the Guerrilla Girls, “Do Women Have to Be Naked to Get into the Met. Museum?” 2

This campaign highlighted the severe underrepresentation of female artists in museum exhibi-

tions while exposing the disproportionately high presence of female subjects in nude paintings. The

poster campaign, which was initially rejected as a billboard advertisement but later displayed on

public buses, created widespread media attention and initiated discussions about gender bias in

museums. This event serves as an exogenous shock to the art exhibition market, particularly in the

United States, where it was most visible and impactful in the short term. While broader awareness

of gender disparities spread internationally over time, the immediate effects of this intervention

were arguably localized to the US museum sector, making it an ideal quasi-experimental setting.

We estimate this effect using a triple difference-in-differences design, which compares post-1989

changes in female exhibitions in the United States relative to male exhibitions and to exhibition

trends in other countries. This framework helps isolate the US-specific institutional response to the

activist shock from broader global trends and persistent gender gaps.

2https://www.guerrillagirls.com/work
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The main estimating equation is:

Yict = α+ δ(treatic × postt × femalei)

+ β2(treatic × postt) + β3(treatic × femalei) + β4(postt × femalei)

+ γc + λt +ict .

(2)

where Yict represents the dependent variable, which is the number of exhibitions of artist i,

in country c, and in year t. Country fixed effects γc account for time-invariant differences across

countries, while year fixed effects λt control for global trends in exhibition curation. The error

term εict captures unobserved heterogeneity. The coefficient of interest, δ, measures the differential

post-1989 change in female exhibitions in the US relative to male artists in the US and to artists

in other countries.

4.3 Exhibition signals and auction market

Next, we integrate the exhibition information into the auction market analysis by exploiting the

timing of exhibitions relative to auction transactions. By observing exhibitions and auctions for the

same artists, we leverage the fact that both markets are institutionally connected. We construct

time-varying event indicators that capture the distance between an auction and the artist’s nearest

observed exhibition. These event-time variables allow us to estimate how auction outcomes evolve

around exhibition activity.

Overall, this design enables us to study whether recent exhibition exposure is associated with

changes in auction prices and sale probabilities. Rather than imposing a static reputation index, we

rely on the timing of exhibitions to capture shifts in institutional visibility. The empirical approach

is implemented through a dynamic event-study framework.

Formally, for artist i in auction year t, we estimate:

yit = α

J∑
j=2

βj ,Leadj,it

K∑
k=1

δk,Lagk,itµi + λtεit. (3)
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where yit denotes either the log auction price or an indicator for whether the lot sold. Leadj,it(Lagk,it)

are event-time indicators equal to one if the nearest exhibition for artist i occurred j years after (k

years before) the auction in year t, and zero otherwise, with the omitted event-time category (the

year immediately prior to the exhibition) serving as the reference period. The specification includes

artist fixed effects µi and auction-year fixed effects λt.

Because exhibitions occur at different times across artists, treatment timing is staggered. Stan-

dard two-way fixed effects event-study estimators may produce biased estimates under heteroge-

neous treatment effects (Sun and Abraham, 2021). We therefore apply the interaction-weighted

estimator proposed by Sun and Abraham (2021) and Sun (2022), which allows for treatment het-

erogeneity and uses either never-treated or last-treated units as comparison groups.

4.4 Limitations

The present empirical strategy may be subject to certain limitations. First, our data and empirical

method do not allow for repeat sales models and estimates at the artwork level. An empirical study

of provenance information for a specific artwork and its impact on auction markets would require

a data structure similar to that used by Li et al. (2024).

Second, potential endogeneity problems in the sense of reverse causality cannot be completely

ruled out. In other words, whether and to what extent auction markets also influence the exhibition

market is undoubtedly problematic for a differentiated causal relationship.

Third, we are aware of the likely bias in our exhibition dataset. It most likely represents relatively

well-known exhibition venues and has become more comprehensive over time. In other words,

systematic and global exhibition histories of artists are generally lacking. Even if we classify a year as

having zero exhibitions, exhibitions may still have taken place, for example in lesser-known museums

without publicly available exhibition information. It is important, that our identification strategy

remains valid as long as the information we collect on exhibitions and auctions does not exhibit any

systemic bias (e.g., if large public museums had been excluded). Since we are harmonizing data

from two independent sources, we are also confident that there is only minimal distortion. Even

though we may not be observing the entire exhibition history of artists, this should not affect the
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probability of observing exhibitions before or after a particular auction in a particular country. The

exhibition measures can therefore be informative for our results.

Fourth, the triple difference-in-differences analysis of the Guerrilla Girls’ 1989 campaign should

be interpreted with caution. Our exhibition dataset represents a broad international sample, but

does not capture all activities of US museums, nor does activist intervention necessarily affect all US

institutions uniformly. The campaign was most visible in certain metropolitan areas and flagship

museums, while smaller or regional venues may have responded differently or not at all. A more

refined empirical design would require institution-level data for major US museums, including more

extensive exhibition histories for key venues such as the Metropolitan Museum of Art, as well as

comparable museum-level panels in other countries. Moreover, limited pre- and post intervention

observations constrain statistical power. Despite these limitations, the analysis illustrates an inter-

esting mechanism, namely that activism can temporarily shift institutional attention, highlighting

how public campaigns can influence visibility in cultural markets – even if no lasting structural

changes take place.

5 Results

5.1 Exhibitions and gender

An inspection of the coefficients across columns (1)-(4) in table 3 reveals that the negative effect of

being female on the annual number of exhibitions is robust to alternative specifications. In columns

(1) and (3), which employ an OLS setup (levels in column (1) and log-transformed dependent

variable in column (3)), the gender coefficient remains statistically significant and consistently

negative. The Poisson pseudo-likelihood approach in column (2) confirms these findings, yielding an

estimate of −0.992 (significant at the 1% level), indicating that female artists have fewer exhibitions

even when explicitly modeling the count nature of the dependent variable (see also Correia et al.,

2023).

The final specification in column (4) adds controls and interactions that render the female co-

efficient insignificant. However, inspection of the generation-interaction terms suggests that the
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overall negative effect of gender is strongest for female artists born in the 1920-1930 period (3.gen-

eration) and those born after 1950 (6.generation). These interaction terms underscore how female

artists in specific cohorts perform worse than their male counterparts in terms of annual number of

exhibitions. This finding is consistent with historical narratives indicating that the artistic canon

and institutional barriers differentially impacted women in earlier (and in some contemporary) gen-

erations, as discussed in the literature section of this article. However, as outlined in the limitation

section, given the small number of female artists, statistical significance can also be driven by small

sample sizes within specific generation groups.

As for the other control variables, the negative coefficient for age at the time of exhibition sug-

gests that as artists get older, the frequency of new exhibitions tends to decrease. 3 The interaction

between female and age at the time of exhibition does not show consistent or robust significance

across models, indicating that this age-related decline does not systematically differ by gender.

The postmortem indicator is positive in columns (1) to (4), implying that artists – once deceased

– may receive belated recognition through retrospective or commemorative exhibitions. Finally,

the various levels of fixed effects (year, country, museum, generation) and artist-level clustering

help account for unobserved heterogeneity, reinforcing the robustness of the primary gender-related

findings. Overall, our results reinforce the descriptive evidence of a persistent underrepresentation

of female artists in exhibitions. Not only do female artists participate less frequently, but when they

do, they also tend to exhibit at lower rates than comparable male artists. These findings suggest a

structural bias that may extend beyond the exhibition space and motivate further research of other

segments of the art market, particularly auctions, to determine the extent of gender inequality in

the art world as a whole.

5.1.1 Do women have to get naked to get into... a US museum?

Table 4 presents the results of our triple difference-in-differences analysis. Columns (1)-(3) report

estimates where the main coefficient of interest is the triple interaction term (treat×post× female),

which captures the differential change in female exhibitions in the US after the intervention relative

3The variable “age at ex” indicates the age at the exhibition year but remains fixed at the age of death for all
years following the artist’s passing.
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Table 3: Gender effects in exhibitions

(1) (2) (3) (4)

#exhibitions #exhibitions log(#exhibitions) #exhibitions

OLS Poisson OLS OLS

female -5.239∗∗ -1.522∗∗∗ -0.743∗ -0.0649
(-2.15) (-3.13) (-1.90) (-0.21)

female ×ageatexhibition 0.0694 0.0201∗∗∗ 0.0104
(1.64) (2.60) (1.36)

female ×2.generation 1.972
(1.24)

female ×3.generation -4.550∗

(-1.86)
female ×4.generation -1.043∗

(-1.71)
female ×5.generation -2.504∗

(-1.73)
female ×6.generation -4.639∗∗

(-2.22)

age at exhibition -0.0409∗ -0.00909∗∗∗ -0.00805∗∗∗

(-1.96) (-3.02) (-3.08)
postmortem 1.904 0.316 0.0128 2.632

(0.92) (1.24) (0.08) (1.28)
2.generation 1.299∗∗∗

(3.19)
3.generation 4.469∗∗

(1.99)
4.generation 1.250∗∗∗

(2.88)
5.generation 2.080∗∗

(2.28)
6.generation 2.244

(1.19)
N 19025 19025 19025 19027
R2 0.411 . 0.407 0.455
year FE yes yes yes yes
country FE yes yes yes yes
museum FE yes yes yes yes
cluster SE artist artist artist artist

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: This table shows the regression results for the dependent variable number of exhibitions, yearly and artist level.
Model 1, 3 and 4 are computed based on an ordinary least squares estimator, model 2 using a Poisson pseudo-likelihood
regression (both with multiple levels of fixed effects, as specified). Generations are defined as: generation1 (baseline) born
before 1910, generation2 1910 > b. < 1920, generation3 1920 > b. < 1930, generation4 1930 > b. < 1940, generation5
1940 > b. < 1950, and generation6 b. > 1950. Clustered standard errors as specified. The variable “age at ex” indicates
the age at the exhibition year but remains fixed at the age of death for all years following the artist’s passing.

to male exhibitions and to the control countries.

In column (1), the triple interaction term is negative and significant using the full sample,

suggesting that women’s exhibitions in the US actually declined after the campaign compared to

men’s exhibitions and the control group. This points to a persistent long-run underrepresentation of

female artists in museum exhibitions. When restricting the timeframe to years up to 1993 (column
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2), the coefficient turns positive and significant, indicating a potential short-run response to the

intervention in the years immediately surrounding the campaign. In column (3), which focuses on

exhibition years 1985-1994 around the campaign, the estimate is statistically insignificant, providing

no robust evidence of a sustained relative increase in female exhibitions once gender- and country-

specific trends are accounted for in the triple difference specification. Importantly, the coefficient on

female = 1 is negative and statistically significant across all specifications, confirming a systematic

baseline underrepresentation of female artists relative to male artists. Even when accounting for

country and year fixed effects, this gender gap remains substantial.

Overall, the results suggest that while the Guerrilla Girls’ campaign may have generated modest

and short-lived positive reactions, these effects did not translate into lasting structural change.

Female artists remain underrepresented in the longer run. This interpretation is supported by

the fact that the campaign was repeated in 2005 and 2012, indicating that the original concerns

persisted over a longer period of time. In line with our findings, this underscores that continued

advocacy remains necessary, as institutional changes are progressing slowly and incompletely despite

increased awareness.

Table 4: Exogenous shock in the US exhibition market

(1) (2) (3)

treat=1 × post=1 0.0667∗ -0.0084 0.0487
(0.03) (0.04) (0.07)

female=1 -0.2734∗∗∗ -0.2692∗∗∗ -0.4301∗

(0.05) (0.05) (0.18)
treat=1 × female=1 0.0917 0.0870 0.1326

(0.05) (0.05) (0.18)
post=1 × female=1 0.2430∗∗∗ -0.0069 0.3417

(0.04) (0.10) (0.24)
treat=1 × post=1 × female=1 -0.2684∗∗∗ 0.2633∗ 0.0912

(0.04) (0.10) (0.24)
N 20019 10457 1534
R2 0.161 0.141 0.063
year FE yes yes yes
country FE yes yes yes
timeframe overall <1993 1985-1994
cluster SE country country country
t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: This table reports the results of the triple difference-in-differences estimation, examining the impact of the 1989
Guerrilla Girls’ intervention on gender representation in exhibitions. The dependent variable is log(number of exhibi-
tions). All models include country and year fixed effects, with standard errors clustered at the exhibition country level.
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5.2 Auctions and gender

Table 5 shows the regression results for the dependent variable log(auction price). As with the

exhibition results, we observe a consistently negative coefficient on the female indicator, suggesting

that artworks by female artists tend to achieve lower prices at auction. In Model 3, the coefficient

of approximately minus 0.46 is statistically significant, indicating a penalty on prices for artworks

created by women, with all else being equal. In Models 1, 2, and 4, the coefficient remains negative

but does not reach the same level of significance, implying a relatively stable direction of the gender

effect.

The hedonic specifications progressively account for different art-related variables: medium

(e.g., oil, acrylic, canvas), size, postmortem status, and sale-related controls (e.g., auction house).

In Model 4, which includes year, month, and generation fixed effects, the estimated coefficient

on female gender is still negative (around minus 0.39). The consistent negative effect observed

in all four models indicates that female artists tend to receive lower prices relative to their male

counterparts, even after controlling for salient artwork characteristics and auction conditions.

We now turn to the probability of an artwork being sold - arguably the most revealing aspect of

our empirical study. As reported in table 2, approximately one-third of the artworks in our sample

were “bought-in,” meaning they did not achieve the reserve price and therefore remained unsold.

Notably, only 21% of works by female artists failed to sell, compared to 34% of works by male

artists. This descriptive difference motivates a more granular analysis, summarized in table 6.

Across all specifications, including both OLS (Models 1-4) and logistic regressions (Models 5-6),

artworks by woman exhibit a robustly higher probability of sale. In the more saturated specifications

(Models 4 and 6), which include a full range of artwork-level controls (e.g., medium, size) and fixed

effects (e.g., year, month, generation), the positive effect remains highly statistically significant.

These results stand in contrast to the findings on exhibition frequency and auction prices.

Whereas works by female artists are less frequently offered at auction and fetch lower prices, the

probability of sale for those works that do come onto the secondary market is significantly higher.

One interpretation is that works by female artists, while underrepresented and less valued in terms of
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Table 5: Auction log(price)

(1) (2) (3) (4)

female -0.425 -0.292 -0.460∗∗ -0.391
(-1.04) (-0.99) (-2.04) (-1.45)

medium
oil -0.571 -0.379∗ -0.300

(-1.43) (-1.68) (-1.59)
acryl -0.0307 -0.0500 -0.127

(-0.23) (-0.62) (-1.62)
canvas 0.274∗∗ 0.239∗∗∗ 0.226∗∗∗

(2.54) (3.16) (2.86)
board -0.00345 0.0820 0.131

(-0.02) (0.59) (0.92)
mixedmedia -0.956∗∗∗ -0.747∗∗∗ -0.724∗∗∗

(-2.88) (-3.70) (-3.91)
paper -0.439∗∗∗ -0.428∗∗∗ -0.365∗∗∗

(-2.98) (-3.39) (-3.13)
name string search
abstract -0.936∗∗∗ -0.842∗∗∗ -0.768∗∗∗

(-5.41) (-5.17) (-4.93)
landscape -0.232 -0.0995 -0.0646

(-0.83) (-0.35) (-0.26)
nude 0.465 0.392 0.425

(1.14) (1.34) (1.47)
portrait 0.380∗ 0.236 0.211∗

(1.73) (1.34) (1.83)
still life -0.673∗∗∗ -0.506∗∗∗ -0.481∗∗

(-3.19) (-2.61) (-2.56)
untitled -0.0976 -0.0771 -0.0448

(-0.48) (-0.46) (-0.27)
reference category: other

controls
postmortem -0.107 -0.116 0.138

(-0.46) (-0.61) (0.78)
size m2 0.0505∗∗∗

(6.11)
auction houses
Christies 1.472∗∗∗ 1.453∗∗∗

(14.80) (13.69)
Sothebys 1.679∗∗∗ 1.819∗∗∗

(14.11) (16.98)
Bonhams 0.0778 0.0345

(0.63) (0.28)

N 21552 21552 21552 20566
r2 0.00308 0.152 0.305 0.343
year FE no yes yes yes
month FE no yes yes yes
generation FE no no no yes
Cluster SE artist artist artist artist
t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: This table shows the regression results for the dependent variable log(auction price) in 2021 USD. Model 1-4 are
computed based on an ordinary least squares estimator, with multiple levels of fixed effects, as specified. Generations
are defined as: generation1 (baseline) born before 1910, generation2 1910 > b. < 1920, generation3 1920 > b. < 1930,
generation4 1930 > b. < 1940, generation5 1940 > b. < 1950, and generation6 b. > 1950. Clustered standard errors
as specified. The control variables ”name string search” is a categorical variable based on string-searches of well-known
categories mentioned in the name of the auction lot. Category ”other” serves as the reference category.

price (which can be attributed, among other things, to a historically conditioned lower consecration

in art history), find relatively higher demand, which may be due to niche (or new) collectors’
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preferences or supply constraints.

Table 6: Auction sold

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

OLS Logit

female 0.130∗∗∗ 0.103∗∗ 0.0674∗∗∗ 0.0707∗∗ 0.657∗∗∗ 0.444∗∗

(3.81) (3.28) (3.46) (3.26) (3.52) (3.02)
medium
oil 0.0433 0.0664∗∗∗ 0.0781∗∗∗ 0.435∗∗∗

(1.08) (3.48) (3.55) (3.37)
acryl 0.0357 0.0375∗ 0.0378 0.204

(1.58) (2.08) (1.96) (1.86)
canvas 0.00126 -0.00260 -0.00379 0.00557

(0.06) (-0.18) (-0.26) (0.07)
board 0.0562∗ 0.0618∗ 0.0657∗ 0.390∗

(2.03) (2.38) (2.49) (2.52)
mixedmedia -0.0231 0.00497 0.00409 0.0301

(-0.79) (0.27) (0.20) (0.26)
paper 0.00589 0.00151 0.00479 0.0292

(0.30) (0.09) (0.31) (0.34)
name string search
abstract -0.0313 -0.0267 -0.0244 -0.151

(-1.03) (-0.97) (-0.87) (-0.99)
landscape 0.0478 0.0549 0.0548 0.303

(1.07) (1.35) (1.42) (1.25)
nude 0.00781 -0.00713 -0.0186 -0.119

(0.34) (-0.47) (-1.06) (-1.01)
portrait -0.0126 -0.0379∗ -0.0496∗ -0.285∗

(-0.76) (-2.20) (-2.16) (-2.07)
still life -0.0793∗ -0.0515 -0.0474 -0.284

(-2.48) (-1.85) (-1.66) (-1.77)
untitled 0.00546 0.00163 0.00189 -0.00254

(0.41) (0.13) (0.14) (-0.03)
other 0 0 0 0

(.) (.) (.) (.)
controls
postmortem -0.0241 -0.0250 -0.0136 -0.100

(-0.70) (-0.90) (-0.46) (-0.60)
size m2 0.0000943 -0.000341

(0.14) (-0.09)
auction house
christies 0.253∗∗∗ 0.250∗∗∗ 1.559∗∗∗

(14.03) (13.26) (15.85)
sothebys 0.203∗∗∗ 0.200∗∗∗ 1.072∗∗∗

(15.08) (13.02) (12.21)
bonhams 0.0580∗ 0.0576∗ 0.281∗

(2.40) (2.28) (2.07)
N 33346 33338 33338 31960 33346 31960
r2 0.00313 0.178 0.226 0.229 n/a n/a
year FE no yes yes yes no yes
month FE no yes yes yes no yes
generation FE no no no yes no yes
Cluster SE artist artist artist artist artist artist
t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Note: This table shows the regression results for the dependent variable ”sold [1,0]”, a dummy indicating whether
auctions resulted in sales success [1], zero otherwise. Model 1-4 are computed based on an ordinary least squares
estimator, with multiple levels of fixed effects, as specified. Generations are defined as: generation1 (baseline) born
before 1910, generation2 1910 > b. < 1920, generation3 1920 > b. < 1930, generation4 1930 > b. < 1940, generation5
1940 > b. < 1950, and generation6 b. > 1950. Clustered standard errors as specified. The control variables ”name string
search” is a categorical variable based on string-searches of well-known categories mentioned in the name of the auction
lot. Category ”other” serves as the reference category.

19



5.3 Exhibitions and auction market

Finally, we allow for a fully dynamic treatment effect of the observed exhibitions and auction results.

As outlined in the empirical framework (section 4.3), we conduct an event-study analysis with five

leads and five lags around the event. The event time is defined relative to the artist’s nearest

observed exhibition, with year 0 corresponding to an auction taking place in the same calendar

year as the exhibition. Lead and lag dummies indicate the distance to this nearest exhibition year.

For example, the dummy for t-1 (or t+1) equals 1 if the nearest exhibition occurred one year before

(or after) the auction, and 0 otherwise.

Since the treatment is introduced in a staggered manner, we employ the robust estimator pro-

posed by Sun and Abraham (2021); Sun (2022), which accounts for potential heterogeneity in the

timing of treatment. This fully dynamic specification also allows us to test for pre-trends. All

models include artist and auction-year fixed effects, and standard errors are clustered at the artist

level.

Figure 3 presents the dynamic treatment effect estimates. In the left panel (male artists’ auc-

tions), the coefficients are consistent with the parallel trends assumption and reveal a sudden (and

statistically significant) increase in log-transformed auction prices in the years following the exhi-

bition. This suggests that having an exhibition (anywhere in the world) is positively associated

with auction prices. However, as shown in the right panel, the same effect appears statistically

insignificant for female artists’ auctions.

In figure 4, we present the dynamic treatment effect estimates for the probability that an artwork

will sell at auction. As before, we include five leads and five lags around the nearest exhibition event,

and we employ the robust estimator in Sun and Abraham (2021); Sun (2022) to take into account

the staggered treatment. Looking first at the male subsample (left panel), the coefficients generally

hover near zero, suggesting little systematic change in the probability of a sale before or after an

exhibition. In the female subsample (right panel), the estimates again tend to be imprecise and

below the zero line, suggesting that, overall, there is no clear, statistically significant relationship

between exhibitions and the probability of sale in this subset.
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Figure 3: Auction price: year to/ from exhibitions
This figure shows the event-study plot of the dependent variable, auction log(price), with the event time normal-

ized so that year −1 is the year just before the observed exhibition. The estimates include auction-year and artist

fixed effects, and standard errors are clustered at the artist level. Dynamic treatment effects and 95% confidence

intervals are computed using the robust estimator proposed by Sun and Abraham (2021).

5.3.1 Heterogeneity and robustness

One might be concerned about various limitations in this regression setting, including the staggered

adoption of treatments and heterogeneity in treatment timing or intensity. However, the estimator

we chose (Sun and Abraham, 2021) is designed to address these concerns by accounting for hetero-

geneous treatment timing in staggered settings. Below, we discuss the heterogeneity and robustness

checks we conducted.

Figure 5 examines how the log of auction prices responds to different sample restrictions and

a placebo check. First, limiting the data to auctions from the year 2000 onward corroborates the

positive post-exhibition price effect for male artists, while female estimates remain close to zero and

less precisely estimated. Next, the placebo test, in which exhibition dates are randomly shifted by

plus or minus 20 years, yields near-zero estimates, indicating that our main findings are unlikely to

21



Figure 4: Auction sold: year to/ from exhibitions
This figure shows the event-study plot of the dependent dummy variable of auctions being sold, with the event

time normalized so that year −1 is the year just before the observed exhibition. The estimates include auction-year
and artist fixed effects, and standard errors are clustered at the artist level. Dynamic treatment effects and 95%
confidence intervals are computed using the robust estimator proposed by Sun and Abraham (2021).

be driven by spurious timing patterns or other confounding factors. In an alternative specification,

we additionally included a rich set of artwork- and auction-level covariates, which further supported

the robustness of our results (not reported).

Figure 6 replicates these checks using the probability of an auctioned lot being sold as the

dependent variable. Only when considering auctions from 2000 onward, the results reveal a positive

influence of exhibitions on the probability of sale for works by male artists, while female estimates

remain statistically insignificant. The random shift of exhibition dates produces point estimates

that hover around zero, indicating the absence of a systematic placebo effect. Overall, compared

to the price outcomes, the probability of sale appears less sensitive to whether an artist recently

exhibited. This finding suggests that exhibitions primarily influence willingness to pay rather than

the fundamental decision to purchase.
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Figure 5: Heterogeneity: log(price)
This figure shows the event-study plot of the dependent variable, auction log(price), with the event time normal-

ized so that year −1 is the year just before the observed exhibition. The estimates include auction-year and artist

fixed effects, and standard errors are clustered at the artist level. Dynamic treatment effects and 95% confidence

intervals are computed using the robust estimator proposed by Sun and Abraham (2021). The top panel includes

only auctions occurring from 2000 onward (n = 19062). In the bottom panels, the treatment (exhibition date) is

randomly shifted by plus or minus 20 years to serve as a placebo test.

6 Conclusion

This article examines gender differences in museum exhibitions and connects institutional visibility

to outcomes in the secondary art market. Using more than 21,000 exhibition records linked to

about 33,000 painting auction transactions, we document persistent underrepresentation of female

artists in exhibitions alongside systematic differences in auction performance. Although artworks

by women are exhibited less frequently and achieve lower average prices, they are more likely to
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Figure 6: Heterogeneity: sold=1
This figure shows the event-study plot of the dependent dummy variable of auctions being sold, with the event

time normalized so that year −1 is the year just before the observed exhibition. The estimates include auction-year
and artist fixed effects, and standard errors are clustered at the artist level. Dynamic treatment effects and 95%
confidence intervals are computed using the robust estimator proposed by Sun and Abraham (2021). The top panel
includes only auctions occurring from 2000 onward (n = 19062). In the bottom panels, the treatment (exhibition
date) is randomly shifted around plus or minus 20 years to serve as a placebo test.

sell once they enter the auction market.

These findings point to exhibitions as a key distribution mechanism in cultural markets. Pres-

ence in museums not only functions as a signal to collectors of expert opinion and artist reputation,

but also as a gatekeeping tool that determines which artists gain visibility. Our dynamic event-study

results show that exhibitions are followed by higher auction prices several years later, particularly

for male artists, suggesting that institutional recognition translates into valuation on the secondary

market. In contrast, exhibition effects on sale probability appear limited, indicating that exhibi-
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tions cannot generate sales for artists who are not in demand, but they can increase the prices

of artists who are already sought after. At the same time, it may be the case that the greater

visibility resulting from a larger number of exhibitions is already taken into account by auction

houses through a higher estimate and reserve price, so that the demand and the probability of sale

remain unchanged, while only the willingness to pay increases. However, it may also be the case,

that the absolute increase in demand from collectors (e.g., due to greater institutional visibility,

intensified discourse on gender relations, and collecting trends) can lead to greater competition at

auctions and thus to higher prices.

Particularly noteworthy is the higher probability of works by female artists being sold, provided

they are auctioned. This pattern is consistent with stronger selection or supply constraints for

female artists, whereby fewer works reach the market but those that do face relatively robust

demand. At the same time, lower average prices for female artists highlight persistent valuation

gaps, underscoring the coexistence of institutional barriers and market frictions (e.g., see Noll et al.

(2022) for gender bias in valuation at art auctions). Our analysis of the Guerrilla Girls’ 1989

campaign provides only limited evidence of shortrun changes in female exhibition shares in the

United States. While the effects are modest and not persistent, the results illustrate how activism

may temporarily influence institutional choices. Our study illustrates the role of public pressure in

shaping cultural gatekeeping.

Overall, this paper highlights visibility as a key channel through which gender disparities emerge

and persist in art markets. Exhibitions serve both as reputation-building devices and as selective fil-

ters, influencing downstream market outcomes. We conclude that policies and institutional practices

affecting exhibition access can have meaningful implications for valuation and career trajectories,

thereby contributing to a growing literature on how cultural institutions, reputation, and activism

interact in shaping economic outcomes in creative economies.
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