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Abstract
Between 2002 and 2017, the websites Craigslist.org (2002-2010) and Backpage.com
(2010-2017) provided “erotic services” sections which were used extensively for advertising by illegal prostitutes. Their introduction shifted solicitation indoors, and
allowed for additional screening of potential clients. The impact on public safety
associated with this shift from offline to online solicitation has been hotly debated,
with arguments on both sides being based primarily on anecdotal evidence. In
this study, we perform the first empirical test of the effect of erotic services advertising on the structure of prostitution sex markets, prostitution arrests, and
female victim homicides. We are able to infer the causal effect of Craigslist market entry by exploiting the fact that Craigslist entered and opened its erotic services section in different cities at different times. We find that Craigslist erotic
services entry increased the size of prostitution markets, shifted prostitutes towards independence/self-employment, increased individual volume, lowered prices,
reduced unsafe sex and decreased males arrested for prostitution. In addition,
Craigslist erotic services entry reduced female victim homicide rates by approximately 5.4 percent, and female deaths by strangulation by 18.5 percent. This led
to approximately 335 fewer female homicides for the years that Craigslist erotic
services was active in the United States up until the year before its closure (20022009). While some effects dissipated after Craigslist closed, the long run effects
of Craigslist erotic services entry on increased independence, reduced agency employment, reduced unsafe sex, reduced outcalls, increased screening and decreased
murder persisted throughout the Backpage era.
JEL Codes: I18, J16, K42
∗
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Introduction

In January 2017, facing intense pressure from Federal, State, and local governments,
Backpage.com (henceforth Backpage) closed its “erotic services” section (Hawkins, 2017).
This ended a nearly 15 year period in the United States where illegal prostitutes openly
used general purpose online matching platforms to advertise to potential clients. While
Backpage closed its “erotic services” section (henceforth ERS) in 2017, the pioneer in
the space, Craigslist.org (henceforth Craigslist), bowed to similar pressure much earlier.
Craigslist opened its ERS beginning in 2002, rolling out its availability in various cities
over time.1 Craigslist faced constant pressure from activists and law enforcement, and
ultimately decided to permanently close its ERS in September 2010 (Miller, 2010; Delateur, 2016). Due to increased censorship on Craigslist in the months leading up to
the closing of its ERS, advertising traffic shifted to Backpage ERS which, like Craigslist,
defended its immunity regarding content posted by third-parties on its platform under
the Communications Decency Act (Kuzma, 2013; Knibbs, 2016). However, after years of
continued pressure from law enforcement and political officials, including multiple arrests
of Backpage executives, the company closed its ERS in January of 2017 (Hawkins, 2017).
The shuttering of Backpage’s and Craigslist’s ERS was largely considered a victory
for law enforcement and women’s safety. However, many sex workers who advertised on
ERS claimed that doing so made them safer because it gave them the ability to screen
out potentially dangerous clients ahead of time, as well as to work independently (e.g.,
without a pimp or an agency) (Grant, 2009). Bass (2015b) writes:
“[W]hen sex workers can’t advertise online and screen clients, they are often
forced onto the street, where it is more difficult to screen out violent clients
and negotiate safe sex (i.e. sex with condoms). They are also more likely to
have to depend on exploitative pimps to find customers for them.”
Others argued that ERS sections both increased prostitution, and placed women at
higher risk (Schapiro and Alpert, 2011). While the impact of ERS advertising on public
1

The first city to get ERS was San Francisco in November 2002. One of the last cities to get ERS was
Billings, Montana in August 2009.
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safety has been hotly debated by activists, law enforcement, policymakers, and academics,
to date this debate has been framed around anecdotes, speculation, and moral concerns.
As such, the impact of online ERS on the structure of prostitution markets in general, as
well as on women’s safety has never been empirically tested.
We use the opening of Craigslist’s ERS in different cities at different points in time
for identification.2 Figures 1 - 3 show this identification strategy. From 1995 to 2009,
the market penetration of the full Craigslist platform spread across the country in a
heterogeneous pattern. The opening of ERS followed a similar pattern, over a shorter
window. We exploit this temporal and geographic variation to identify the causal effect
of ERS on prostitution markets, and other consequents.
We find that the opening of Craigslist’s ERS3 created online and offline market disruptions. First, it cannibalized print media erotic services sections of alternative newspapers,
suggesting that Craigslist’s ERS channeled erotic services advertising through its own
platform. Second, there is evidence that it augmented the market, as we find that ERS
caused the total number of reviews on a prostitution review website to increase, which
suggests more than mere displacement took place. We also find that the number of reviews per prostitute reviewed increased. Third, the likelihood a reviewed prostitute used
a Craigslist email address as her contact information increases after ERS opens in her
city providing further evidence that Craigslist’s ERS influenced the prostitution markets.
Fourth, we find that the entry of Craigslist’s ERS into the market was associated with a
higher likelihood that a provider was independent/self-employed, rather than employed
by an escort service. Fifth, Craigslist’s ERS entry was associated with lowered prices,
most strongly in the escort agency segment, as well as reductions in unsafe sex. Many
of these effects continued in the Backpage era suggesting some degree of long run effect
associated with ERS entry.
Given that ERS allowed for prostitutes to identify clients “at a distance”, it made
solicitation more clandestine and less risky. It also allowed women to better screen out
2

Because our identification strategy uses variation in Craigslist’s entry into markets, we focus on
Craigslist for the majority of this article. We extend our analysis to the Backpage era to examine the
impact that ERS had in the longer run.
3
We will show that all effects were for ERS entry, as opposed to entry of the general Craigslist platform,
or the Craigslist personal ad section.
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dangerous clients and/or law enforcement before meeting (Grant, 2009; Bass, 2015b).
We would expect that this would lower arrest rates, given the higher cost of arresting
indoor sex workers (Cunningham and Kendall, 2011a). We find that males arrested for
solicitation of prostitution fell after Craigslist ERS entered, although we find no effect on
female arrests.
In addition, we would expect that the increase of “indoor” prostitution and screening
would potentially increase worker safety (Bass, 2015a,b).4 We expect this effect because
street work has very high mortality risks (Lowman and Fraser, 1995), with a death by
homicide rate more than 13 times higher than the general population (Potterat et al.,
2004). More than half of all serial killers’ victims have been prostitutes (Egger, 2003); fully
one third of all prostitute deaths are due to murder by serial killers (Brewer et al., 2006).
We examine this issue empirically by studying the effect that ERS had on female victim
homicides and homicide by strangulation.5 We find that, by the end of the Craigslist
ERS era, ERS reduced [1] female victim homicides by a male killer by 5.4 percent, [2]
female homicides by a male killer when an argument was involved by 7.4%, and [3] female
death by strangulation by an unknown assailant by 18.5%. All of these results persisted
through the Backpage era, and are robust to the inclusion of linear city trends.
We implement three falsification exercises. We examined Craigslist’s ERS entry’s effect
on [1] female homicides by an acquaintance, [2] male victim homicides, and [3] female
homicides by female murderers and, in all cases, find no effect. These tests show that our
effects are concentrated among female victim homicides by male non-acquaintances.
Our study contributes to the growing literature on the welfare effects of prostitution
by being the first to investigate changes to the composition of the prostitution market
and the impact on public safety caused by the opening of ERS. The remainder of this
article is organized as follows. In the second and third sections, we discuss Craigslist’s
ERS, opposition to it by law enforcement and activists, as well as our theoretical basis
for causal effects. In the fourth section, we describe the six unique data sets used in this
study. In section 5, we present results of the effect of Craigslist’s ERS on prostitution
4

While Bass (2015a) and Bass (2015b) argue that Craigslist’s ERS shifted transactions indoors and
improved screening of clients making sex workers safer, the claim has not been empirically tested.
5
We choose strangulation as it is the most common murder technique utilized by serial killers.
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markets. In section 6, we present evidence relating the introduction of Craigslist to cities
and subsequent female homicides, as well as extending our findings to Backpage’s ERS
era. In section 7, we present evidence as to the mechanism that links Craigslist’s ERS
to reductions in female homicides. Finally, in section 8, we conclude and discuss the
implications of our study.
2

Craigslist, ERS, and Associated Opposition

The classified advertising platform Craigslist6 is one of the most commonly visited websites in the world, ranked by Alexa the 15th most popular website in the United States.7
Craigslist is a generic classified-advertising website that facilitates multiple matching markets on a single, consolidated platform. Matching market interactions that take place on
the Craigslist platform include job and resume posting, real estate/rental markets, general
goods and services transactions, and dating/personal ads. Craigslist was founded in 1995
in San Francisco, began expansion in 2000, and then accelerated expansion across the US
between 2004-2010. Craigslist’s expansion focused initially on large cities, but by 2010
covered most US cities and, as of 2017, the platform has a presence in over 700 locations,
including multiple markets outside of the US.8
Craigslist is a generic, two-sided matching platform, which allows multiple, distinct
groups of individuals to transact with one other. Two-sided platforms like Craigslist reduce market inefficiencies by lowering search costs (Brynjolfsson and Smith, 2000), and
by concentrating supply and demand within a single search context (e.g., Li and Hitt,
2008). The impact of Craigslist on markets, both online and offline, is significant. For
example, Craigslist’s market entry is associated with reduced classified advertising rates,
increased subscription prices, and reduced circulation for print newspapers (Seamans and
Zhu, 2014). Craigslist’s entry also led to reduced online traffic and posting fees for competing job posting websites (Brenčič, 2016), reduced real estate vacancy rates (Kroft and
6

See http://www.craigslist.org.
Alexa is a commercial web traffic data company owned by Amazon. See http://www.alexa.com/
siteinfo/craigslist.org. Statistics as of March 2017.
8
Dates
and
locations
of
Craigslist
expansion
are
listed
here:
http://www.craigslist.org/about/expansion.
7

5

Pope, 2014), reduced solid waste added to landfills (Fremstad, 2017), and increased price
dispersion of secondary concert ticket markets (Bennett, Seamans and Zhu, 2015).
In addition, studies have found social impacts of Craigslist market entry. Craigslist’s
entry has been found to be associated with increased HIV incidence rates (Chan and
Ghose, 2014; Greenwood and Agarwal, 2016), and an increase in the overall size of the
prostitution market (Mojumder, Chan and Ghose, 2016).9 Both economic and social
effects are driven by the consolidation of market activity and the more efficient matching
of buyers and sellers within markets after Craigslist’s entry.
Law enforcement and activists were hostile to Craigslist ERS, and used two primary
arguments against it. First, they argued that Craigslist both facilitated prostitution
transactions through its ERS (Delateur, 2016), and made enforcement more difficult.10
Second, critics argued that the the use of Craigslist’s ERS was dangerous for the individuals involved. This argument was based primarily on a few famous cases in which serial
killers and murderers targeted prostitutes on Craigslist. For example, Philip Markoff,
the “Craigslist killer”, was arrested for assaulting several prostitutes, one of whom he
murdered, all of whom he met through Craigslist advertisements (Cramer and Murphy,
2011).11
In response to these concerns, Craigslist raised the price of advertisements in November
of 2008 in an effort to discourage postings (Stone, 2008; Cunningham and Kendall, 2010),
but this had little effect. In March of 2010, Craigslist replaced ERS with a section called
“adult services”, which had dedicated staff members assigned to delete advertisements
that seemed illegal.12 However, efforts to censor were often thwarted by advertisers using
code words for sexual services (Cunningham and Kendall, 2011b). Even with these efforts
9
Interestingly, the prevalence of ERS advertising on Craigslist is negatively associated with HIV incidence (Chan and Ghose, 2014)
10
Thomas Dart, sheriff of Cook county, sued Craigslist because he estimated that between January
and November 2008 his department devoted 3,120 man-hours and approximately $105,081.00 to make
156 arrests (Thomas Dart, Sheriff of Cook County v. Craigslist, Inc., No. 09 C 1385 (Northern District
of Illinois Easter Division District Court, 2009)).
11
At the time of this writing, there is a still-at-large serial killer of Craigslist prostitutes operating out
of Long Island, New York (Kolker, 2013, 2014).In addition, there are currently active several serial killers
who appear to target prostitutes, but it is not clear that all of them used Craigslist or Backpage to target
the victims (Henry, 2016).
12
See http://blog.craigslist.org/2009/05/13/striking-a-new-balance/.
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by Craigslist, because of network externalities, Craigslist’s ERS became the dominant
advertising platform for prostitution markets (Rochet and Tirole, 2003; Armstrong, 2006).
3

Craigslist ERS and its Impact on Prostitution Markets and Safety

As noted above, law enforcement and government agencies argued against ERS for two
primary reasons: first, ERS would increase prostitution and make enforcement more difficult and, second, ERS would increase risk to participants in the market. In contrast,
prostitutes argue that ERS increased safety due to heightened ability to screen. While the
size of the prostitution market has been shown to expand after ERS entry (Mojumder,
Chan and Ghose, 2016), the negative association of ERS advertising on HIV incidence
(Chan and Ghose, 2014) may point to a higher level of screening, which may have additional impacts on prostitution market structure and related hazards. We explore the
theoretical impacts of ERS on the structure of prostitution markets and the subsequent
impact on public safety below.
3.1

ERS and its Impact on Prostitution Market Structure

Prostitutes face multiple sources of risk, including law enforcement, violence by clients,
serial killers, and general environmental violence. This has led to an extensive infrastructure being enacted within the market to increase safety. Safety in prostitution markets
is achieved through screening or, in the absence of the ability to screen, through hired
protection, often in the form of “drivers”.13 There are multiple segments in prostitution markets, ranging from the primarily higher priced independent “call girl”, to escort
agency workers, to street walking prostitutes (Reynolds, 1986; Weitzer, 2011).14 Each
channel allows for different levels of client screening, and has different levels of risk from
environmental violence and observability by law enforcement.
Prior to Craigslist’s ERS entry, prostitutes had several ways in which to identify,
screen, and transact with potential clients. An independent worker could advertise in
13

Drivers are men who are a credible threat to the client in the event that he may turn violent or
attempt to withhold payment.
14
Some prostitutes report working simultaneously across these different segments (Moran, 2015)
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alternative local print publications (e.g., The Village Voice), develop reputation through
online “review” websites, such as The Erotic Review,15 or utilize paid online advertising.
As an alternative to working independently, escort agencies took a percentage of fees paid
to provide advertising, screening, and matching services for the worker. Independent and
agency-affiliated workers, screen potential customers before agreeing to meet whereas, in
contrast, a street walker has significantly less opportunity to screen before contracting.
For this reason, so-called “indoor” prostitution is inherently less risky than streetwalking
(Weitzer, 2011).
Based upon Craigslist providing an opportunity to advertise at a lower cost and to
screen more effectively (in addition to the general platform effects of aggregation of market
share and more efficient matching), we would expect a number of market disruptions with
the entry of Craigslist ERS. First, we would expect that the advertising market for erotic
services would consolidate on Craigslist, as it is an inexpensive alternative to print and
paid online advertising, and that print advertising for erotic services would shrink, due to
cannibalization.16 Second, we would expect to see an increase in the size of the market
in total, due to more efficient matching. Third, we would expect to see a reduction in
the use of drivers, as better screening would reduce the need for alternative measures of
protection. Fourth, we would expect to see a reduction in the use of agencies, as Craigslist
would substitute for agency assistance with screening and matching.
3.2

ERS and its Impact on Safety

Because “indoor” prostitution is less risky than street walking, the entry of ERS should
result in a associated reduction in the outcomes of risk factors. Law enforcement argued
that ERS made enforcement more difficult. If this is true, we would expect to see a reduction in the numbers of people arrested for soliciting or delivering prostitution services, if
the more efficient screening and matching processes shift supply and demand away from
“outdoor” prostitution to “indoor” work where arrests are more difficult (Cunningham
and Kendall, 2011a).
15

https://www.theeroticreview.com/
Craigslist initially did not charge for ERS advertisements. But eventually, it charged a $5-10 fee per
advertisement (Cunningham and Kendall, 2010).
16

8

Although opponents argued that ERS made prostitutes less safe, violence against
prostitutes was not unique to Craigslist ERS transactions. Lowman and Fraser (1995)
estimated that a female street prostitute is 60 to 120 times more likely to be murdered than
a female non-prostitute. Between the years 1981 and 2002, 2.7% of all female homicide
victims in the United States were attributed to prostitution (Brewer et al., 2006). Of this
period, Brewer et al. (2006) wrote, “Lone perpetrators accounted for the overwhelming
majority of prostitute and client homicides. In these data sets, clients committed 57100% of prostitute homicides, prostitutes committed 86-94% of client homicides, and
pimps committed 40-67% of pimp homicides. Serial killers accounted for more than onethird of prostitute victims, and nearly all such serial killers were clients.” Further, the
modal victim of a serial killer is a female prostitute, as these make up more than 50% of
all serial killer victims (Egger, 2003).17 Although well-publicized examples drove public
opinion of Craigslist’s ERS, to our knowledge there has not been any empirical validation
of the claim that violence against prostitutes increased after entry. We propose that, if
indoor prostitution is indeed less risky than outdoor prostitution (e.g., Weitzer, 2011), we
would expect to see a reduction in violence associated with prostitution.
4

Description of Data

We investigated the effects of Craigslist’s ERS on prostitution markets and public safety
using six unique datasets. First we collected data on the date on which Craigslist’s ERS
began operating in each city. We used the Wayback Machine to construct this dataset.18
Next, we examined Craigslist’s effect on sales of classified advertising in the ERS section of a single alternative newspaper. The Providence Phoenix is a local weekly arts and
adult entertainment publication operated out of Providence, Rhode Island. Like many
alternative weeklies, it contained an “adult entertainment” section used by prostitutes
to advertise. This paper also operated in a state where indoor prostitution was legal,
providing the ability for indoor prostitutes to advertise without the threat of law enforce17

One can see the critical importance of screening in light of these staggering statistics. For a detailed
review of the trends in prostitutes as victims of serial homicides, see Quinet (2011).
18
The Wayback Machine first started archiving in 1996. It can be accessed at https://archive.org.
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ment (Cunningham and Shah, 2014). This dataset includes weekly advertising data from
January 2000 to December 2008.
Our third dataset utilizes reviews from The Erotic Review.19 The Erotic Review is a
reputation website, similar to Yelp, and is one of the largest sex websites in the United
States (Cunningham and Kendall, 2016). Clients use The Erotic Review to share detailed reviews of sex workers. This data contains information on prices, length of session,
whether a sex worker worked for an agency, with a driver, or independently, what kinds
of services she provided and how the total number of reviews for each provider. We collected 64,169 unique reviews on 55,148 unique providers from 1999-2007 from across the
United States. Clients left detailed reviews, often of essay-length, of each provider. We
performed a second scrape of the data in 2016.20 We mined each review for mentions of
screening, in which screening was a review that contained any of the the words “screen”,
“refere”, “referre”, “prefer”, “appoint”, and “disclaim”.21 We read numerous reviews and
that these were the most commonly mentioned words in reviews that clearly referenced
screening. We also mined the reviews for mentions of Craigslist and Backpage.22 Our
data contains information on reviews of providers from 37 cities in the United States.
As we believe that it is possible that Craigslist shifted solicitation from high arrest
risk to low arrest risk channels, we therefore also collected data on prostitution arrests
using data from the FBI’s Summary Uniform Crime Reports Part II offenses database
for 1995-2009. We measured prostitution arrests as the log of the number of prostitution
arrests per 100,000 population. We chose 1995 as our start date because the first date
19

See https://www.theeroticreview.com.
In other words, we scraped the data twice. The first scape was in 2008. The second scrape was in
2016. We used both datasets for analysis because the earlier scrape contained more providers, as over
time reviews are taken down. But only the second scrape contained detailed text about each transaction.
Information on unprotected sex was not available in the second scrape, so we cannot analyze the effect
of ERS on unprotected sex during the Backpage period.
21
We search for “prefer” because otherwise “refer” would pick up the former word. We exclude counts
in which the word “prefer” appears as a result.
22
Reviews reflect an individual client’s self-reported experience with a specific escort. Reviewers are
assumed to be clients who had visited the sex worker and later left a review of her on the website. Reviews
remain on the website unless a complaint is made, at which point the offensive review may be removed
by administrators. We utilized the calendar date of each review to determine whether the review was
posted before or after Craigslist’s ERS existed in the market. As reviews are the self-reported statements
by individual clients about a specific escort, they are therefore subject to all the caveats such as hindsight
bias and so forth.
20
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in which Craigslist entered a market was San Francisco 1995. We chose 2009 as our end
date because this is the last year Craigslist entered any city in our sample.23 This gives us
168 month time periods. We limited our analysis to those areas with a population greater
than 100,000, giving us 282 cities in our sample. In our robustness analysis, we extended
this sample to 2014 to examine the long run effect of ERS during the Backpage era.
We measured female safety using the FBI’s Supplemental Homicide Reports for years
1995-2009. These data contain information on the number of homicides, the gender of
the victim, the gender of the murderer, the circumstances of the murder, the weapon
used and the relationship between the victim and the murderer (Fox and Swatt, 2014).24
Our measure of female safety is the log number of female victim homicides per 100,000
population.
Finally, we collected data on daily ERS advertising for both Craigslist and Backpage
for the early part of 2009. On May 13, 2009, Craigslist announced a new, stricter, more
heavily censored section called Adult Services. A week later, it closed ERS. We use these
data to show the effect on the Backpage platform caused by self-imposed censorship at
Craigslist. We collected data on daily advertisements from 31 US cities starting on April
29, 2009 through June 29, 2009. We present the mean, standard deviation and number
of observations from all of our data in Table 1.
23

See https://www.craigslist.org/about/expansion.
We also collected data on female homicides in which the circumstances of the murder involved prostitution, but ultimately there were too few observations to perform any analysis. Brewer et al. (2006) notes
that prostitute homicides are grossly under ascertained in the SHR. This appears to be a by-product of
the way in which information about the homicide is reported in the SHR. The monthly reporting schedule
for participating agencies “requires agencies to report homicides in the month that they are discovered,
even if that is not the month in which they occurred or if the social context of the homicide is not yet
known. Prostitute homicides often go undetected for weeks, months, or years, so the SHR procedures
have a built-in bias toward under ascertainment of many prostitute homicides” (Brewer et al., 2006).
Through a combination of many datasets, the authors construct an estimate of the share of all female
homicides that are in fact prostitution homicides, and conclude that 2.7% of all female homicides from
1981 to 2002 were prostitute related, which is considerably larger than the number of prostitution-related
deaths in the SHR. Thus we focus on total female homicides and female homicides by a male for most of
our analysis so as to avoid this biased under ascertainment problem.
24
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5

Did Craigslist Affect Market Structure?

Because Craigslist offered a substitute for print media classified advertising, the most
direct effect of Craigslist entering the market was its effect on ERS classified advertising
in print newspapers. Historically, most print-based ERS advertisements were placed in
alternative weekly newspapers, and insofar as Craigslist was an influential player in the
market for commercial sex, we would expect to find a decline in the volume of ERS
advertisements within the classified advertising section of print-based alternative weeklies.
5.1

Impact on Print Media

We present graphical evidence from the Providence Phoenix, a prominent print-based
alternative weekly newspaper in Providence, Rhode Island. We selected this newspaper
as our case study because [1] its ERS advertising section was available before and after
Craigslist entered Providence, [2] it was used in an earlier study, [3] it was widely used
for prostitution advertising (Shapiro, 2009) and [4] Rhode Island was only one of two
states with legalized indoor prostitution for the sample period.25 In Figure 4, the left
panel shows the natural log of the number of spa and massage parlor advertisements in
a given week.26 Craigslist’s ERS opened in April 2004, and shortly after, the growth in
the number of parlor and spa advertisements stalled. The right panel shows the natural
log of the total amount of advertising space purchased in a given week. We created this
measure by summing over each ad’s size measured in inches, and then taking the log of
this total. As can be seen, the most immediate effect was a plateauing in the total size of
advertisements, which is equivalent to a stall in revenue.27
25
Prostitution was legal at this time in the entire state of Rhode Island and the rural counties of Nevada.
See Cunningham and Shah (2014) for more about the legalization of prostitution in Rhode Island, and
see Posner and Silbaugh (1996) and Brents and Hausbeck (2005) for more about legalized prostitution
in Nevada.
26
The increase in advertisements that began in July 2003 was the effect of decriminalized prostitution
in that month.
27
Advertising in print-based media was traditionally charged by the square inch or number of lines.
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5.2

Impact on the Structure of Sex Markets

Next we looked at Craigslist’s effect on the structure of commercial sex markets using
data from The Erotic Review. If Craigslist was merely causing advertising to shift from
print media to digital media, without changing the number of market participants, then we
would not expect to find any change in the number of reviews posted at The Erotic Review.
However, if ERS aggregated supply and demand, lowered probabilities of detection, and
made matching more efficient, then it is plausible that the introduction of ERS increased
the size of the market, leading to an increase in the number of reviews posted at The
Erotic Review.
We identify the effect of Craigslist on the size of the market by exploiting the staggered
opening of ERS in different cities over time. In addition to the staggered entry of Craigslist
into different markets at different times, there was also variation in the implementation
of the ERS section on the site. Depending on the city, ERS may have been present on the
day Craigslist entered the market, while in other cities, ERS may have opened months or
even years later.28 Our approach is similar to the one taken by Kroft and Pope (2014),
Seamans and Zhu (2014) and Greenwood and Agarwal (2016), though in each they use
Craigslist platform entry for identification; in contrast, we look primarily at the opening
of ERS, similar to Mojumder, Chan and Ghose (2016). Key to our identification strategy
is that both Craigslist entry into markets, as well as the entry of its ERS section, was ex
ante unannounced.29 Assuming that evolution of the prostitution markets in treatment
cities would have followed a similar path as control cities, then we are able to identify
Craigslist’s causal effects.
We first focused on outcomes associated with growth in the size of the market, specifically the effect that ERS had on total reviews, total number of providers, the number of
reviews per provider, and whether a prostitute is reviewed with a Craigslist email. The
first and second outcomes are aggregate market-level regressions, whereas the third and
28
According to Wolf (2009), the decision to enter a market was slowed down because of disagreements
between Craigslist founder Craig Newmark and a former executive in the company. Newmark’s preference
was to grow the site slowly, whereas the former executive wanted to clone the site into new markets more
rapidly. Newmark’s vision ultimately won out, and the former CEO resigned.
29
Craigslist, in fact, does no advertising, so entry into markets, as well as the addition of sections has
always occurred unannounced.
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fourth outcomes are individual level regressions. We empirically investigated all using the
following linear regression model:
Ymt = δDmt + βXmt + εmt

(1)

where Y is the outcome of interest by market m and month t, D is a dummy indicating
ERS is open in a city on the particular date of the panel, X is a matrix of market, month
and year fixed effects, and in some models, includes city population, and ε is the error
term.30 All models are cluster robust to account for within-city serial correlation.
To calculate the aggregate number of reviews, we summed all reviews at the city/month/year
level. Columns 1 and 2 of Panel A for Table 2 report the results from estimating equation (1).31 We find that the introduction of ERS caused the total number of reviews
to increase by a 34.6 percent increase over the mean. We also find that the number of
unique providers in the TER data increased by 3.982 at the city/month level, which is a
21.5 percent increase over the mean. While we see that volume increased as presented in
columns 1-2, it is not clear how those additional reviews were distributed. Did Craigslist
cause a uniform increase in reviews, or were some of these reviews being concentrated
among a few providers? To answer this question, we estimated the effect that ERS had
on the maximum number of reviews received by a provider in a given month. We find that
ERS is associated with a 0.034 increase in the number of reviews per provider per month
(see Table 2, Panel A, column 3). Given a mean of 1.11 at the city/month level, this is
equivalent to a 3.1 percentage point increase over the sample mean. We also examined
this relationship graphically by constructing conditional expected values of the number of
reviews per provider over numerous bins before and after the date in which a given city
received ERS (see upper right panel of Figure 5). As can be seen from the figure, there
30

In some models, we let D be an indicator for whether Craigslist itself had opened in the city yet, as
well as whether Craigslist’s personals ads had opened in the city, but none of our analysis revealed any
association between any outcome and the entry of Craigslist or its personal ads. We only find effects for
ERS on market structure, arrests and homicides. We do not report these other regression results for the
sake of space, but these are available from the authors upon request.
31
All subsequent of coefficient results until section 6.4 will focus on Panel A of the respective Table
referenced.
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is an immediate increase in the number of reviews per provider when ERS opens.32 This
indicates that, even with the increase in supply, transactions per prostitute increased,
suggesting a decrease in marginal cost and associated increase in demand.
When posting an advertisement on Craigslist, sellers are given a temporary pseudonymized
Craigslist-specific email address (e.g., jdst7-5899208383@sale.craigslist.org). If sex workers became more reliant on Craigslist for meeting clients, it is plausible that clients would
record the Craigslist email in their review. The pseudonymized email address provides an
additional level of identity protection for the worker at the point of solicitation.33 Investigation of the The Erotic Review data showed that there were 277 unique providers whose
profile contained a Craigslist email address. Therefore, we created a dummy variable
equalling 1 if the provider has a Craigslist-specific email address, and estimated equation
(1). Those results are presented in column 4 of Table 2. We find that the probability a
provider is using a Craigslist email increased by 0.002, which is 20 percent over the sample
mean. We also explored this effect visually in the upper left panel of Figure 5. As can be
seen, the probability a sex worker had a Craigslist email prior to the opening of ERS was
practically zero, but increased substantially afterwards.
This analysis shows that Craigslist disrupted traditional newspaper advertising for
ERS by consolidating classified advertising within the Craigslist platform. But our analysis also suggests that the effect of Craigslist entry did more than displace advertisements,
as we find that the overall number of reviews at The Erotic Review grew, the number of
reviews per provider grew, and the probability a woman had a Craigslist email account
grew. This is suggestive evidence that Craigslist grew the market as well as consolidated
advertising.
5.3

Impact on Unsafe Sex, Pricing and Intermediary Composition in Sex
Markets

Bass (2015b) and others have noted that ERS improved the bargaining position of sex
32

We also examined this using a second order polynomial regression model and find that this spike in
reviews per provider is statistically significant at the 1% level. This suggests that the market response
was rapid.
33
As these are temporary emails, it is possible that clients use the provider’s real email address when
interviewing after initial contact.
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workers as well as shifted transactions towards indoor sex work where unprotected sex
was lower. Unfortunately, data on unprotected vaginal and anal intercourse is unavailable
in The Erotic Review, but reviewers did report whether a sex worker provided unsafe oral
sex. We examined the claim expressed by Bass (2015b) that ERS reduced unsafe sex.
First we examined the effect that ERS had on unprotected oral sex at the point of entry
and find nothing (Figure 5). Second we examine its effect using equation (1). We find
that ERS reduced the probability of unsafe oral sex by 2.8 percent, which is 7.8 percent
below the sample mean.
Next we investigated the effect that ERS entry had on prices. We calculate the log of
the hourly adjusted price from The Erotic Review by dividing the gross price by the length
of the posted session multiplied by 60, and then take the natural log. We note that because
Craigslist’s ERS likely shifted supply and demand, there is some theoretical ambiguity
regarding what effect this would have on price. However, we argue that Craigslist’s ERS
entry should be expected to lower long run prices. It is plausible that ERS decreased
providers’ costs. Insofar as ERS increased efficiency in the market, then the probability
that a client was a violent male or a police officer should be lower, thereby reducing
variable costs. And if there are economies of scale associated with production, then
an expansion in the market leading to more clients per provider could reduce average
total cost. In competitive markets, price falls to the minimum of average total cost,
thus we should expect prices to fall. Further, due to the increased ability for workers
to implement their own matching and screening activities using the online platform, the
use of an agency intermediary (and its associated commission) would be reduced, again
lowering costs. Finally, ERS may have drawn into the market lower-priced workers. For
all of these reasons, it is possible that ERS caused prices to fall. We present the results
of our analysis in Table 2, Panel A, Column 6. We find that ERS is associated with
a 4.8 percent decrease in average price. Additional analysis shows that this decline is
concentrated among agencies who appear to have lowered their prices in response to
the introduction of ERS. This suggests that ERS increased firm competition for escort
agencies who in response were forced to lower their prices. It is also suggestive of agencies’
market power prior to the entry of Craigslist. Finally, we can see this negative effect in
16

the lower left panel of Figure 5. We find that immediately at the opening of ERS, prices
fell. We also estimated a second order polynomial regression model and find that the
effect of ERS on prices fell immediately in response to the opening of ERS in a city.
Next we examine the effect that ERS had on intermediary composition. We have
three measures of firm intermediary in The Erotic Review : whether a provider uses a
driver, whether they work through an agency, and whether they are independent, or selfemployed. Drivers have one main purpose: they chaperone the provider to a location
while she contracts services with the client. Once they take the provider to the place of
assignation, the driver waits outside for the provider. This functions primarily as protection for the sex worker. We find that after ERS enters the market, the probability
a sex worker uses a driver falls by 0.6 percent, which is 30 percentage points below the
sample mean (Table 3, Panel A). We find weak evidence that this reduction in drivers
is causing a substitution towards independent sex workers, though the effect is not statistically significant. But one can see suggestive graphical evidence of declining agencies
and increasing independent sex workers in the center left and right panels of Figure 5.
The negative effect on drivers suggests that sex workers use Craigslist as a substitute for
protection, suggesting that providers experience a decrease in perceived risk associated
with sex work as a result of ERS appearing in their area.
6

Did Craigslist Impact Public Safety?

The welfare effects of Craigslist on society are best measured using measures of public
safety. Sex workers have claimed that prostitution became safer because of ERS, but
activists and law enforcement claim that Craigslist facilitated sex work, exploitation of
women and human trafficking. Knowing whether ERS negatively or positively effects
public safety is therefore an empirical question. In this section we examine the effect of
ERS on prostitution arrest rates and female homicides.
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6.1

Impact on Arrests

We present results from regressions of equation (1) concerning the effect of Craigslist on
the natural log of arrests per 100,000 by gender. Our main finding is that ERS reduced
the number of male arrests, but had no effect on the number of female arrests (Table 4,
Panel A). We find that ERS decreased the number of male arrests by 9.2 percent, which
is 13.5 percentage points below the sample mean. This suggests that ERS is causing
the most at-risk clients to substitute from high arrest risk locations to lower arrest risk
locations (e.g., online solicitation).
One of the key identifying assumptions in any differences-in-differences research design
is the assumption that treatment group units would have evolved similarly over time
to control group units. This is fundamentally an untestable assumption, as it requires
information on the post-treatment counterfactual for treatment group units. But we
can provide some suggestive evidence in favor of it by examining the differences between
treatment and control group units pre-treatment. We estimate the following event study
model:
Ymt =

6
X

γi Li +

j=2

9
X

δi Di + βXmt + εmt

(2)

i=1

where Lj is five ten-month dummies and one thirty-five-month dummy pre-treatment,
and Di are nine post-treatment ten-month dummies.34 We present coefficient plots from
this regression in Figures 6 and 7 for easier interpretation given the large number of
coefficients. As can be seen, the effect on males is a longterm effect. Male arrest rates
begin falling around 20-29 months post-treatment, and then continue to fall relative to
control cities until the end of the sample. Any effect on female arrests, though, is absent.
6.2

Impact on Female Homicides

Craigslist’s ERS would have increased violence against women if, as some have suggested,
Craigslist was either more dangerous than the alternative, or violence was simply a function of the size of the market (Schapiro and Alpert, 2011). They also may have substituted
34

We combine the last dummy so that all coefficient plots can be seen on the same graph. The omitted
variable is the ten months just prior to treatment.
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to Craigslist because of the strong feedback effects associated with aggregating supply
and demand through a centralized clearing house. Thus, while they may have voluntarily
shifted to Craigslist, it is possible that this was not because of decreased risk associated
with the platform, but rather because the Craigslist market became an equilibrium due
to network externalities.
But, the fact that sex workers appeared to voluntarily sort into the Craigslist environment suggests that there was some reduction in costs. This reduction in cost may be
caused by a reduction in risk. Many sex workers claim that Craigslist enabled them to
better screen new clients, and given that new clients pose considerable risks for sex workers, this suggests Craigslist could have reduced violence against women (Grant, 2009).
Prior to this study, there has not been any evidence one way or another as to what effect
Craigslist had on violence against women.
We estimate equation (1) where the dependent variable is the natural log of all female
homicides per 100,000. In Table 5, Panel A, we present six models where each successive
model adds additional controls. The simplest model estimates the effect on all female
homicides per 100,000 and controls only for city fixed effects. We find that ERS reduced
female murders by 13.9 percent, which is 16 percentage points below the mean. In columns
2-6, we focus only on the number of female homicides in which the gender of the murderer
was known.
When we focus only on murders where the gender of the killer was known to be a
male, the coefficient falls from −0.139 to −0.116. Adding in year fixed effects causes the
coefficient to fall by almost 40 percent to −0.072, but remains significant at the 1 percent
level. Adding in month fixed effects has no effect on the coefficient (column 4). Controlling
for city population causes the coefficient to fall slightly to −0.062, but remains significant
at the 1 percent level. And finally, in our most demanding specification, we control for
city-specific time trends. The effect falls to −0.054 but remains statistically significant
at the 1 percent level.35 We calculate a back-of-the envelope number of averted female
homicides by calculating a female homicide rate for 2001, the year before ERS opened
35

We also estimated the same models using Craigslist entry, as well as the opening of personals, into
each city as opposed to ERS. We do not find robust evidence that either are associated with a reduction
in female homicides. Our homicide results are solely associated with ERS.
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anywhere. Using the most restrictive model (column 6), this translates into 53 fewer
female murders by males as a result of ERS for a single year. Assuming ERS is active
from 2002 to 2009, this translates into 373 fewer female homicides.
Brewer et al. (2006) estimated that 2.7% of all female homicides are prostitution deaths
by clients. Therefore, we also estimated columns 1-6 using the log of all female homicides
per 100,000 as the outcome variable. These results are qualitatively the same and with
similar precision except for column 6 which has a coefficient estimate of −0.031 with a
p-value of 0.11. Using this more restrictive estimate, and the back-of-the-envelope method
mentioned above, we estimate that ERS caused 48 fewer female homicides for one year
compared to 2001. Multiplied over 7 years, this results in 335 fewer total female homicides.
Using Brewer’s estimate, 42 female homicides in 2001 were prostitutes murdered by clients,
and multiplied over 7 years, equals 292 prostitution deaths. Thus we conclude that nearly
all of the averted homicides were reductions in client-based homicides. Furthermore, this
analysis suggests that Craigslist’s ERS created an overwhelmingly safe environment for
female sex workers – perhaps the safest in history.
Moving forward, we use our preferred model, column 5, which controls for month, year
and city fixed effects, as well as city population. In Table 4, Panel A, we examine the
circumstances of the female murders, as well as the relationship to the killer. One of the
circumstances we consider is whether an argument between killer and victim preceded
the murder. We chose arguments because of the evidence that violent arguments can
occur between the prostitute and her client around payment (Barnard, 1993; Brents and
Hausbeck, 2005). We find that ERS is associated with a 7.4 percent decrease in female
homicides by males involving an argument, which is a 5.5 percent decrease below the
sample mean.36
Secondly we examine the effect of ERS on female homicides by an unknown person
due to strangulation, which is the modus operandi of serial killings. Geberth (1995) writes
“[Serial killers] usually kill by strangulation, apparently because of the total control over
the victim that this method offers them.” Levin and Fox (1985) drew on a sample of 42
36
We also estimated the effect of ERS on murders by strangers, but again find no effect. Murders where
the identity of the killer has been recorded significantly reduce sample size.
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offenders and concluded that mass murderers usually kill by beating and strangulation.
And Warren, Hazelwood and Dietz (1996) note that the typology of serial killings involve
the killing of strangers by means of strangulation, stabbing or beating. We present evidence for this association in Table 4, Panel A, last column. We find that ERS is associated
with an 18.5 percent decrease in female homicides by strangulation, which is 10 percentage
points below the sample mean. We note, though, that conditioning on so many characteristics of the crime itself causes the sample size to decrease substantially. Nevertheless,
the effect is statistically significant at the 1 percent level.37 This is suggestive evidence
that ERS may have disrupted female prostitute homicides by serial killers.
6.3

Robustness checks

We conducted multiple robustness checks on this main result. First, we present coefficient
estimates from equation 2, our event study regression, evaluating the effect of Craigslist
on the natural log of female murder rates for the pre- and post-treatment period. We
present these results in Figures 8 and 9. As can be seen in both figures, the pre-treatment
differences between treatment and control group units were negligible except for the coefficient on 50–85 months pre-treatment. But, the effect of ERS post-treatment is negative,
significant and becomes more pronounced as times passes.38
But, it is possible that despite this evidence, these results are spurious. To test whether
this is the case, we implemented three separate falsification exercises. They were estimates
of the effect of ERS on female homicides from an acquaintance, female homicides by a
female killer, and male homicides by a male killer (Table 6, Panel A). All coefficients are
either zero or statistically insignificant. Furthermore, this suggests there is no substitution
effect towards other groups of people.
37

We again estimated a model using Craigslist entry into the market as well as Craigslist personals as
the treatment variable, but find no effect; the reduction in female strangulations by an unknown assailant
is uniquely associated with the opening of ERS.
38
We also estimated plots pre- and post-treatment for Craigslist entering a city. We do not find any
effect post-treatment until the 70-79 months and 80-85 months post-treatment. The other coefficients
are all positive or zero and statistically insignificant.
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6.4

Comparing the Craigslist and Backpage ERS Eras

As previously noted, Backpage and Craigslist were substitutes, and so the self-imposed
censorships at Craigslist caused the use of the Backpage platform to grow. The shift to
Backpage39 actually began in April 2009, after the publicizing of the Boston Craigslist
killer, Philip Markoff, and was accelerated on May 13, 2009, with Craigslist’s freezing of
new ads on its ERS. Although Craigslist replaced ERS with a moderated “Adult Services”
section, this new section never returned to the activity level of Craigslist’s ERS. This is
shown in Figure 10.
We also collected data on the number of mentions of “Backpage” or “Craigslist” in
reviews at The Erotic Review. We aggregated these mentions up to the national level,
limit our windows to 2007-2014 and present these data in Figure 11. We mark the dates
of two important events: May 2009 (the closure of Craigslist’s ERS and the creation of
Adult Services) and September 2010 (the closure of Craigslist’s Adult Services). As we
showed earlier with advertisements, the creation of Adult Services in May 2009 appears
to have started the process of shifting platforms. This suggests that the most important
event was not the closure of ERS in September 2010, but the censorship of ERS in May
2009. A new equilibrium had been reached before the closure occurred.
In order to check our results for robustness across the Craiglist ERS and Backpage
ERS eras, we extended our analysis. In Table 2, Panel B, we estimate equation (1) using
the longer panel that encompasses both the Craigslist and Backpage era through early
2016. Only the higher probability of a Craigslist email and the reduction in unsafe sex are
significant, though all other results are qualitatively the same. This may suggest that the
market stabilized in the long run because of general equilibrium across cities or arbitrage.
We also re-estimated the effect of ERS on long run probabilities of being independent
or working for an agency. We present these results in Table 3, Panel B. Here there’s
no longer a noticeable effect of being a driver (coefficient is close to zero), but there is
now a statistically significant effect of ERS on being both an agency employee as well as
independent. We find that ERS caused the probability a sex worker at The Erotic Review
39

See http://www.backpage.com.
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worked for an agency to fall by 9 percent, which is 33 percentage points below the sample
mean. We also find that it increased the probability a sex worker worked independently
by 6.8 percent, which is 12.6 percentage points above the mean.
Next we re-examined the effect of ERS on male and female arrest rates (Table 4,
Panel B). We do not find that the negative effect on male arrests during the Craigslist era
persisted through the Backpage era, though both are negative. This non-result may be
accounted for if law enforcement eventually allocated more resources to treatment cities
in response to the short run increase of ERS on prostitution markets.
We consider again our main result of the effect of ERS on female homicides (Table 5
Panel B). We find that the effect of ERS is detectable even extending the panel forward
to 2014. In our most restrictive model, column 6, which controls for city-specific linear
time trends, the effect remains −0.054 and is statistically significant at the 1 percent
level.40 We present further analysis of the effect of ERS on the circumstances and weapon
used in the murders and present these in Panel B of Table 4, and find virtually the same
effects on both kinds of homicides. Finally, we present robustness checks using the longer
panel in Panel B of Table 6. All of the coefficients from this falsification exercise remain
statistically insignificant.
In summary, although several effects are no longer significant in the extended time
period, our most important results, including the effect on independence and agency
employment, female murders and death by strangulation persisted through the Backpage
ERS era.
7

What is the mechanism linking ERS to decreased murders?

Given the robustness of our homicide result, we investigated The Erotic Review more
carefully to determine whether there was any evidence for screening and shifting away
from higher risk activities. We focused on two main outcomes: whether a sex worker made
“outcalls” and whether clients left reviews referencing screening prior to assignation. We
40

As before, we also estimated equation (1) using the longer panel with our Craigslist entry treatment
variable, and find no effect of Craigslist platform entry on female homicides. The effect that we find
remains only associated with ERS entry.
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chose these tests because of a priori beliefs that each of these was a good measure of
changing risks.
Outcalls are situations where the sex worker delivers services at the client’s location.
Outcalls have the potential for risk because the sex worker is in a foreign and unknown
situation with a potentially unknown male (Bass, 2015a). As ERS has the potential
to improve worker safety, it could increase the number of outcalls made, because of this
reduction in risk (Peltzman, 1975). On the other hand, it may be that incalls (the delivery
of service at a location controlled by the provider) are preferable for a sex worker. Incalls
have fixed costs (e.g., rent), but given the increase in volume associated with ERS, as well
as improved matching, ERS may have thickened the market sufficiently to make investing
in an incall location profitable. We investigate this empirically in Table 7, Panel A. We
find that independent sex workers were 1.8 percent less likely to provide outcall services
when ERS opened in their city. But, we also find that this reduction is decreasing at a
decreasing rate. The interaction term is positive suggesting that independent sex workers
begin to specialize more in outcalls, despite an overall reduction in outcalls altogether.
We chose mentions of references because of the evidence that one of the ways in which
screening takes place is through the use of networked references in which a potential
client will submit the names of other sex workers who can vouch for him (Cunningham
and DeAngelo, 2017). In Table 7, Panel A, we present the effect that ERS entry had on
screening. We do not find any direct effect of ERS on the probability that an independent
or an agency’s reviews contained screening language. But, when we examine the relative
impact that ERS had using an interaction term, we find that agencies became more likely
to use screening post-treatment compared to agencies. This effect was 0.015 which was a
20 percentage point increase over the sample mean.
The combined evidence suggests that ERS made women feel safer, potentially through
increased screening and reduced outcalls. Insofar as ERS aggregated supply and demand
and channeled transactions through a centralized clearinghouse, as well as increased the
efficacy of screening, then sex worker safety should have increased. We suggest that
ERS shifted transactions toward lower risk activities and locations which in turn reduced
female homicides.
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We present evidence on the effect of ERS on outcalls and screening through the Backpage era in Table 7, Panel B. In the long run, there is a reduction in outcalls for independents. We also find reductions overall in screening for agencies, but the effect on the
interaction of independent with our ERS dummy is positive and significant. We suggest
that the most plausible evidence for decreased homicides is therefore some combination
of reduced outcalls and increased screening among independent sex workers relative to
agencies, as well as the transition of solicitation indoors.
8

Discussion and Conclusion

The findings in this paper point to several potential positive impacts of allowing sex workers to solicit indoors and to screen online. Given the anecdotal reports of “a conspicuous
rise in street prostitution” in the short period41 since the closing of Backpage (Williams,
2017), and given our proposed mechanism for the effect of ERS on the reduction of risk
and female homicide, the results of this study suggest that dialog should continue regarding the costs and benefits of anti-ERS enforcement. The results of our study show that
this dialog is likely to require more nuance than has been previously been the case, as the
increase in the prostitution market size supports law enforcement’s view of the effects of
ERS, while the reduction in violence against women supports ERS proponents’ views. In
addition, more detailed investigation on the effect of ERS on serial killer activity in the
US would potentially provide even more nuance into the discussion. There is still a great
deal of research required in this area.
In addition, there are still other important issues relating to the relationship between
technology and sex markets that have not been analyzed. One opportunity for future
research is the relationship between ERS and sex trafficking. Unfortunately, as of this
writing, there do not exist good data on the numbers of sex workers who are trafficked in
the United States. We have focused in this research only on a segment of the market that
openly advertised online. It is likely that further research, specifically investigating the
use of the so-called “deep” or “dark” web,42 and its use as a vehicle for matching clients
41
42

As of the time of this writing, two months.
The “deep” web refers to that part of the internet that for many different reasons is not indexable
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and providers in sex markets, and to identify its effects on trafficking.
This study sought to evaluate the impact that Craigslist’s ERS section had on the illegal market for commercial sex work and public safety. To our knowledge, this is the first
study to evaluate this question which, given recent law enforcement’s successful efforts to
close down Backpage, makes the results both timely and relevant (Miller, 2010; Burns,
2017). We find strong evidence that Craigslist disrupted physical newspaper classified
advertising for ERS, and altered the market for commercial sex by increasing the proportion of independent sex workers, lowering prices, reducing unsafe sex and increasing
the number of reviews at The Erotic Review. This suggests that ERS was a significant
player in the market for commercial sex in the United States, despite the prohibition of
prostitution.
We also find that Craigslist reduced males arrested for prostitution, though interestingly we do not find that it reduced female arrest rates. Given that most male prostitution
arrests are clients of heterosexual services (Logan, 2017), this suggests that Craigslist may
have caused a substitution among buyers away from street corners and towards Craigslist
advertisements (Bass, 2015a). As arresting clients is more difficult when solicitation occurs via the online channel, it stands to reason that Craigslist reduced the arrest rate of
male clients due to the increased clandestine nature of the online transaction.
The results for female homicides are arguably the most important aspect of our study.
We find support for sex workers’ claims that the introduction of ERS made them significantly safer. We estimate that ERS reduced female homicides by males 5.4 percent. This
reduction appears to be primarily coming from reductions in homicides involving arguments and strangulations. As arguments during the solicitation process are proposed to
be the most dangerous part of the interaction between sex workers and buyers (extending
even to transactions within a brothel) (Brents and Hausbeck, 2005), the added safety of
completing the negotiation at a distance online is a likely mechanism for reduced violence
against prostitutes. One could also argue that there is some evidence that ERS reduced
serial killings given that it reduced female strangulations by unknown assailants by 18
by search engines. A small part of the deep web is the “dark” web, which is a term used to describe an
encrypted system of servers (e.g., Tor or I2P servers amongst others) that allows users to access, post,
and transfer information anonymously.
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percent.43 We find no effect of ERS on homicides by acquaintances, on females killed by
other females, or on male homicides.

43

As noted previously, we do not make claims as to the effect of ERS on serial killer activity, as data
for this is not currently available.
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Table 1 Summary Statistics for the Craigslist sample (1995-2009)
Variables

Mean

Std. Dev

N

0.01
1.11
5.42
0.50
0.38
0.02
0.15
0.07
101.61
38.04
22.62
18.57

0.07
0.40
0.53
0.50
0.49
0.14
0.36
0.26
129.31
55.15
26.53
24.52

55,148
55,148
55,074
55,148
55,148
55,148
55,148
191,473
215
215
3,188
4,096

0.38
2.52

0.78
0.54

926
926

2437.73
4112.37
2019.50

4583.81
2727.56
1044.03

62
62
62

-0.86
-1.06
-1.35
-1.81
-1.41
-1.67
-0.10

0.73
0.80
0.94
1.01
0.97
1.10
0.72

11,391
8,711
4,563
436
2,303
1,600
20,988

1.13
0.68

1.10
1.13

21,288
16,804

Erotic Review
Craigslist email
Max review per provider
Ln(Price)
Independent
Agency
Driver
Outcall
Screen
Backpage mentions
Craigslist mentions
Total reviews
Total providers
Providence Phoenix
Ln(Ad size in inches)
Ln(Number of ads)
ERS Advertising
Craigslist ERS
Craigslist Adult Services
Backpage ERS
Homicide dependent variables
Ln(Female homicides per 100,000)
Ln(Female homicides with male killer per 100,000)
Ln(Female homicides with male killer and argument per 100,000)
Ln(Female homicides from unknown assailant by strangulation per 100,000)
Ln(Female homicides from acquaintance killer per 100,000)
Ln(Female homicides by female killer per 100,000)
Ln(Male homicides per 100,000)
Arrest variables
Ln(Female prostitution arrests per 100,000)
Ln(Male prostitution arrests per 100,000)
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32
8,275
2247.35

N
Mean of dependent variable

8,275
73.63

2.946
(11.509)

4,102
18.54

3.982*
(2.182)

Craigslist email

55,148
1.11

0.034*
(0.020)
55,148
0.01

0.002**
(0.001)

Panel A - Craigslist ERS

Reviews/Provider

188,023
5.23

-0.284
(0.451)

188,023
0.00

0.001***
(0.000)

Panel B Craigslist and Backpage ERS

Providers

188,023
0.40

-0.051**
(0.023)

55,148
0.36

-0.028*
-0.028*

Unsafe oral sex

187,654
5.47

-0.039
(0.038)

55,074
5.42

-0.048*
(0.025)

Ln(Price)

Panel A is estimated for 1999-2007 only (the Craigslist era). Panel B is estimated for 1999-2016 (the Craigslist + Backpage era). Models control for city, year and month fixed
effects. Robust standard errors clustered within city in parenthesis. * p<0.10, ** p<0.05, *** p<0.01

171.910
(345.570)

Erotic Services opens

4,102
84.64

29.318**
(13.551)

Erotic Services opens

N
Mean of dependent variable

Reviews

Depvar

Table 2 What Effect Did ERS Opening Have on Commercial Sex Markets?

Table 3 Did ERS Affect Intermediary Composition?
Depvar

Driver

Agency

Independent

Panel A - Craigslist ERS
Erotic Services opens

-0.006*
(0.003)

-0.015
(0.031)

0.014
(0.025)

N
Mean of dependent variable

55,148
0.02

55,148
0.38

55,148
0.50

Panel B - Craigslist and Backpage ERS
Erotic Services opens

0.003
(0.003)

-0.072**
(0.033)

0.056**
(0.025)

N
Mean of dependent variable

188,023
0.02

188,023
0.27

188,023
0.54

Panel A is estimated for 1999-2007 only (the Craigslist era). Panel B is estimated for 1999-2016 (the
Craigslist + Backpage era). Models control for city, year and month fixed effects. Robust standard
errors clustered within city in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 4 Did Craigslist Affect Public Safety?

Depvar:

Prostitution arrests
Ln(Females) Ln(Males)

Female homicides
Ln(Arguments) Ln(Strangulation)

Panel A - Craigslist ERS
Erotic Services opens

-0.022
(0.052)

-0.092*
(0.054)

-0.074**
(0.029)

-0.185***
(0.067)

N
Mean of dependent variable

21,288
1.13

16,804
0.68

4,563
-1.35

436
-1.81

Panel B - Craigslist and Backpage ERS)
Erotic Services opens

0.018
(0.054)

-0.031
(0.054)

-0.073**
(0.029)

-0.196***
(0.066)

N
Mean of dependent variable

26,963
1.02

21,014
0.57

5,845
-1.37

480
-1.83

Panel A is estimated for 1999-2007 only (the Craigslist era). Panel B is estimated for 1999-2014 (the Craigslist + Backpage era). All
outcomes are natural log per 100,000. Male killers are the number of female murders with an identified male killer per 100,000. Arguments
are the number of female murders with a male killer involving an argument. Models control for city, year and month fixed effects, as well
as city population. Robust standard errors clustered within city in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 5 Did Craigslist Reduce Female Homicides by Male Killers?
Dep var: Female homicides

1

2

3

4

5

6

Panel A - Craigslist ERS
Erotic Services opens
City fixed effects
Male killers only
Year fixed effects
Month fixed effects
City population
City specific trends
N
Mean of dependent variable

-0.139***
(0.019)
Yes
No
No
No
No
No

-0.116***
(0.020)
Yes
Yes
No
No
No
No

-0.072***
(0.022)
Yes
Yes
Yes
No
No
No

-0.074***
(0.022)
Yes
Yes
Yes
Yes
No
No

-0.062***
(0.022)
Yes
Yes
Yes
Yes
Yes
No

-0.054***
(0.020)
Yes
Yes
Yes
Yes
Yes
Yes

11,391
-0.86

8,711
-1.06

8,711
-1.06

8,711
-1.06

8,711
-1.06

8,711
-1.06

Panel B - Craigslist and Backpage ERS
Erotic Services opens
City fixed effects
Male killers only
Year fixed effects
Month fixed effects
City population
City specific trends
N
Mean of dependent variable

-0.182***
(0.021)
Yes
No
No
No
No
No

-0.146***
(0.020)
Yes
Yes
No
No
No
No

-0.062***
(0.021)
Yes
Yes
Yes
No
No
No

-0.062***
(0.020)
Yes
Yes
Yes
Yes
No
No

-0.054***
(0.021)
Yes
Yes
Yes
Yes
Yes
No

-0.054***
(0.020)
Yes
Yes
Yes
Yes
Yes
Yes

14,902
-0.91

11,487
-1.08

11,487
-1.08

11,487
-1.08

11,487
-1.08

11,487
-1.08

Panel A is estimated for 1999-2007 only (the Craigslist era). Panel B is estimated for 1999-2014 (the Craigslist + Backpage era). Robust
standard errors clustered within city in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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Table 6 Falsification exercises: Effects of ERS Entry on Female Homicides by
Acquaintances Killers, Male Homicides and Female Homicides by a Female Killer

Depvar:

Female homicides
Acquaintances Female killers

Male homicides
Male killer

Panel A - Craigslist ERS
Erotic Services opens

N
Mean of dependent variable

0.002
(0.039)

-0.013
(0.055)

-0.002
(0.021)

2,303
-1.41

1,600
-1.67

20,988
-0.10

Panel B - Craigslist and Backpage ERS
Erotic Services opens

N
Mean of dependent variable

0.008
(0.043)

0.022
(0.021)

-0.028
(0.052)

2,802
-1.42

28,049
-0.14

2,002
-1.69

Panel A is estimated for 1999-2007 only (the Craigslist era). Panel B is estimated for 1999-2014 (the Craigslist +
Backpage era). All models control for city, year and month fixed effects, as well as city population. Robust standard
errors clustered within city in parenthesis. * p<0.10, ** p<0.05, *** p<0.01
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37
101,324
0.10

-0.042***
(0.014)

27,730
0.14

-0.018*
(0.010)

Independents

86,699
0.11

-0.030
(0.022)

21,197
0.16

-0.018
(0.021)

Independents

123,713
0.08

0.003
(0.006)

70,656
0.05

0.006
(0.005)

188,023
0.10

-0.045**
(0.019)
-0.038*
(0.021)
0.024
(0.021)

423,939
0.14

-0.007
(0.010)

206,091
0.10

0.001
(0.004)

630,030
0.12

-0.016*
(0.009)
0.019***
(0.004)
0.020**
(0.009)

194,369
0.07

-0.005
(0.004)
0.018***
(0.004)
0.015***
(0.005)

Screening
Agencies Combined interaction

Panel B - Craigslist and Backpage ERS

48,927
0.15

-0.038*
(0.019)
-0.048*
(0.026)
0.035*
(0.019)

Panel A - Craigslist ERS

Outcalls
Agencies Combined interaction

Panel A is estimated for 1999-2007 only (the Craigslist era). Panel B is estimated for 1999-2016 (the Craigslist + Backpage era). Models control for city, year and month fixed effects. Robust
standard errors clustered within city in parenthesis. * p<0.10, ** p<0.05, *** p<0.01

N
Mean of dependent variable

Erotic services opens x Independent

Independent

Erotic services opens

N
Mean of dependent variable

Erotic services opens x Independent

Independent

Erotic services opens

Depvar:

Table 7 How Did Craigslist Affect Outcalls and Screening?

Figure 1 Top panel is 1995. Bottom panel is April 2003.
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Figure 2 Top panel is Jan 2004. Bottom panel is Jan 2005.
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Figure 3 Top panel is Jan 2006. Bottom panel is 2009.

40

Weekly erotic services (2000-2008)

1

-2

Size of spa and parlor ads
-1
0

Number of spa and parlor ads
1.5
2
2.5

1

Size of new Providence Phoenix classified ads

Weekly erotic services (2000-2008)
3

Number of new Providence Phoenix classified ads

01jul2000

01jul2002

01jul2004
Week

01jul2006

01jul2008

01jul2000

Vertical bar marks April 2004 when Erotic services opened in Providence
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01jul2004
Week

01jul2006

01jul2008

Vertical bar marks April 2004 when Erotic services opened in Providence

Figure 4 Plots of Providence Phoenix erotic services classified newspaper
advertisements before and after Craigslist ERS opened. Left panel is the number of
parlors. Right panel is the aggregate size of the advertisements.
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1.45

0.024

Mean of Reviews per provider
1.16
1.25
1.35

Mean of Craigslist email
0.006
0.012
0.018

1.06

0.000

0
Re-centered erotic services opening date

50

-50

0
Re-centered erotic services opening date

50

-50

0
Re-centered erotic services opening date

50

-50

0
Re-centered erotic services opening date

50

-50

0
Re-centered erotic services opening date

50

-50

0
Re-centered erotic services opening date

50

0.21
5.55
Mean of Log gross price
5.22
5.33
5.44
5.11

0.11

0.16

Mean of oral_none
0.21
0.26

0.31

0.40

0.46

0.29

Mean of agency
0.38

Mean of Independent
0.52
0.58

0.46

0.64

0.54

-50

Figure 5 Conditional (binned) means of characteristics of providers before and after
ERS. Top left is the likelihood a provider has a Craigslist email address. Top right is the
number of reviews per provider. Middle left is the probability a provider is
self-employed/independent. Middle right is the probability a provider works for an
escort agency. And bottom left is the probability of oral sex without a condom and
bottom right is the log of the gross price.
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Figure 6 Coefficient plots from regressing log male prostitution arrests 100,000 onto
ERS pre and post-treatment dummies
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Figure 7 Coefficient plots from regressing log female prostitution arrests per 100,000
onto ERS pre and post-treatment dummies
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Figure 8 Coefficient plots from regressing log female homicides per 100,000 onto ERS
pre and post-treatment dummies
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Figure 9 Coefficient plots from regressing log female homicides by male murderers per
100,000 onto ERS pre and post-treatment dummies
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Figure 10 Substitution Effect of Backpage’s ERS over Craigslist’s ERS from creation
of Adult Services and closing ERS using Advertisements
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Figure 11 Substitution Effect of Backpage’s ERS over Craigslist’s ERS from creation of
Adult Services and closing ERS using Advertisements using The Erotic Review mentions
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