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Abstract

Facebook, the online social network, has more than 2 billion global users. Because those

users do not pay for the service, its benefits are hard to measure. We report the results of a

series of three non-hypothetical auction experiments where winners are paid to deactivate

their Facebook accounts for up to one year. Though the populations sampled and the auc-

tion design differ across the experiments, we consistently find the average Facebook user

would require more than $1000 to deactivate their account for one year. While the measur-

able impact Facebook and other free online services have on the economy may be small,

our results show that the benefits these services provide for their users are large.

Introduction

In 2012, Facebook broadcasted its first-ever television advertisement, entitled “The Things

That Connect Us” [1] The ad compared Facebook, in its utility and meaning, to a chair; an

object that not only has functional value to individuals, but can also be at the heart of building

and maintaining social relationships. The popularity of the network is in itself evidence that

users value the service. If Facebook were a country, it would be the world’s largest in terms of

population with over 2.20 billion monthly active users, 1.45 billion of whom are active on a

daily basis [2], spending an average of 50 minutes each day on Facebook-owned platforms

(e.g., Facebook, Messenger, Instagram) [3]. This means that, collectively, its users spend more

than 100,000 years on Facebook each day. Despite concerns about loss of relevance due to

declining personal posts by users [4], diminished interest in adoption and use by teens and

young adults [5], claims about potential manipulation of its content for political purposes [6],

and leaks that question the company’s handling of private user data [7], Facebook remains the

top social networking site in the world and the third most visited site on the Internet after

Google and YouTube [8].
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Since its launch in 2004, Facebook has redefined how we communicate, maintain relation-

ships, get information, manage public impressions of ourselves in a digital environment, and

consume entertainment [9–13]. But compared to its cultural impact, Facebook’s macroeco-

nomic impact is small. Facebook had 23,165 employees as of September 30, 2017 [2]. This is

less than 1% the number employed by Walmart, the world’s largest private employer, and less

than a third the number employed by Rite Aid, America’s 100th largest private employer [14].

Because Facebook’s users pay nothing for the service, Facebook does not contribute directly to

gross domestic product (GDP), economists’ standard metric of a nation’s output [15]. In this

context, it may seem surprising then that Facebook is the world’s fifth most valuable company

[16] with a market capitalization of $541.56 billion in May 2018 [17], notwithstanding the dip

in market capitalization following the most recent reputation crisis fueled by emerging news

about Facebook’s role in the recent U.S. presidential elections [18]. In 2017, the company had

$40.65 billion in revenues, primarily from advertising, and $20.20 billion in net income [19]

while still offering the social networking service to its 2.20 billion users, at face value, for free.

However, just because something is costless to a user does not imply that it has no value to that

user. The question we pose here is just how valuable is Facebook to its users?

The answer to this question may shed light on the Solow Paradox, named for Robert Solow,

the Nobel laureate economist who in 1987 observed, “What everyone feels to have been a tech-

nological revolution, a drastic change in our productive lives, has been accompanied every-

where . . . by a slowing-down of productivity growth, not a step up. You can see the computer

age everywhere but in the productivity statistics” [20]. More concretely, the amount the aver-

age American worker produces grew by an average 2.8% per year in the post-war era through

the 1960s, but grew by an average of 1.9% per year from 1970 to 2017 [21]. While a difference

of less than a percentage point may seem inconsequential, through the power of compounding

it means the average worker’s output doubles every 37 years rather than every 25 years. But

what if these output measures severely underestimate the benefits information communication

technologies like Facebook create for society more broadly? While it is generally the case that

price is an underestimate of value to users, the distinction becomes even more marked when

we try to consider the social value of services that are offered at no price to their users.

In this paper, we use experimental auctions to directly estimate the value U.S. users place on

Facebook. Auction winners were paid to deactivate their account for as little as one hour or as

long as one year. Because auction participants faced real financial consequences, they had an

incentive to seriously consider what they would need to be compensated to go without the ser-

vice for the time period specified. Though auction procedures and subject demographics varied

across our four samples and different procedures, we consistently find that our 1,258 auction

participants derive over $1000 of value annually on average from Facebook, reinforcing the idea

that the computer age’s effect on society’s well-being is much larger than its effect on GDP.

Theory

To measure the value of a product or service to consumers, economists would generally estimate

consumer surplus. This is a measure of value equal to the difference between the most a consumer

would be willing to pay for a service and the price she actually pays to use it. When considering

all consumers, Fig 1 shows consumer surplus is the area under the demand curve, which shows

consumers’ willingness to pay, and above the price; it is generally interpreted as consumers’ net

benefit from being able to access a good or service in the marketplace [22]. GDP, by contrast, is

the market value of all final goods and services produced domestically in a given year, and a mar-

ket capitalization is often interpreted as the marketplace’s estimate of investors’ expectations of a

company’s future flow of profits, discounted to the current time [23].
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Free or low-cost online services may generate consumer surplus orders of magnitude

greater than their measurable impact on GDP. Bapna, Jank, and Shmueli [24] found that eBay

users received a median of $4 in consumer surplus per transaction in 2003, or $7 billion in

total. Ghose, Smith, and Telang [25] found that Amazon’s used-book market generated $67

million in annual consumer surplus. Brynjolfsson, Hu, and Smith [26] found that the increased

variety of books available on Amazon created $1 billion in consumer surplus in 2000.

Widening the lens to focus on the entire Internet, Greenstein and McDevitt [27] found that

high-speed Internet access (as opposed to dial-up) generated $4.8 billion to $6.7 billion of con-

sumer surplus in total between 1999 and 2006. Dutz, Orszag, and Willig [28] estimated that

high-speed internet access generated $32 billion in consumer surplus in 2008 alone. Both stud-

ies used variations in the price households pay for high-speed internet to estimate demand

and, by extension, consumer surplus. Goolsbee and Klenow [29] instead used the value of

internet users’ time (i.e., their wages) to estimate the value derived from time spent online. The

authors found that American households derived $2500 to $3800 in consumer surplus from

the internet in 2004. According to the Pew Research Center [30], 54% of American adults had

home internet access in 2004. Applying this percentage to America’s 112 million households

in 2004 [31], Goolsbee and Klenow’s results suggest that Americans received $150 billion to

$230 billion in consumer surplus.

Methods and results

The authors of this study began as two separate teams that independently designed experimen-

tal auctions to estimate the economic value of Facebook. As a result, each auction has a slightly

different design and advantages.

Fig 1. Consumer surplus is the sum of the amount users would be willing to pay for a service over what they

actually pay for the service in the marketplace.

https://doi.org/10.1371/journal.pone.0207101.g001
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All of our experimental auctions use a Vickrey [32] second-price approach. In a typical

experimental auction [33], participants bid to purchase a good or service. The highest bidder

wins the auction and pays a price equal to the second-highest bid. This approach is designed

such that participants’ best strategy is to bid their true willingness-to-pay, rather than underbid

or overbid for strategic purposes [32, 34]. Each bid can therefore be interpreted as the maxi-

mum a participant would be willing to pay for a product, which in turn provides a means of

estimating demand. Note that these are real auctions where winners actually purchase the

product, in contrast to hypothetical experiments or surveys.

Because our study participants already had free access to Facebook, we could not ask people

how much they would be willing to pay for access to the service. Instead, people bid for how

much they would need in compensation to give up using Facebook. Economists have used

these “willingness-to-accept” auctions to assess the value of mundane items such as pens and

chocolate bars, but also more abstract or novel items such as food safety [35], goods free of

genetically modified ingredients [36], the stigma associated with HIV [37], battery life in

smartphones [38], and the payment people require to endure an unpleasant experience like

tasting a bitter fluid [39] or listening to an annoying noise [40]. Unlike the vast majority of

these applications, however, our approach is measuring the value of a product with which all

participants are familiar and endowed prior to starting our study, minimizing concerns that

the values we are measuring are ones that were first induced in the experimental setting rather

than “homegrown” ones brought to the table by our subjects (e.g., [41]).

In this study, each bid can be interpreted as the minimum dollar amount a person would be

willing to accept in exchange for not using Facebook for a given time period. The three auc-

tions described below differ in the amount of time winners would have to go without using

Facebook and, framing, and, importantly, sample selection. Across the three auctions, we use

two samples of college students, a non-student community sample, and an online sample

recruited using Amazon’s Mechanical Turk platform. While none of these samples is truly rep-

resentative of Facebook’s users, paying participants to deactivate their accounts means we face

a tradeoff between cost and representativeness that would not be present in a purely hypotheti-

cal survey.

Auction 1 methods

One hundred twenty-two Facebook users on the campus of a Midwestern liberal arts college

took part in Study 1, in groups of 10 to 12 participants at a time. Each received $20 for partici-

pating. Participants (Mean Age = 20.9, SD = 6.0; 64.2% Females) were given oral and written

instructions on the auction mechanism, and then participated in a practice auction. For the

practice auction, each participant received a pocket calculator and a pen, and submitted sepa-

rate bids to sell each item in a second-price auction. After a monitor collected these bids, a vol-

unteer rolled a die to determine which of the items would be sold. The lowest bidder for the

selected item sold it to the monitor at a price equal to the second-lowest bid submitted. The

purpose of this practice auction was to familiarize participants with the auction framework by

showing them that they would place several bids but only one auction would be carried out,

and that the low bidder in that binding auction would be paid the second-lowest bid for giving

up something.

After the practice auction, participants bid in an auction to be paid to give up Facebook for

one hour, one day, three days, and one week, with the understanding that one timeframe

would be randomly chosen after all bids were collected, and that the selected timeframe would

be binding on the low bidder.

How much is social media worth? Estimating the value of Facebook by paying users to stop using it

PLOS ONE | https://doi.org/10.1371/journal.pone.0207101 December 19, 2018 4 / 11

https://doi.org/10.1371/journal.pone.0207101


In this auction, payment was tied to proof of deactivation. Participants understood that to

receive the money for giving up Facebook, they would have to show the experimenter a page

from their Facebook settings showing when they had deactivated and reactivated their

account. Once this happened, the lowest bidder in each group was paid a price equal to the sec-

ond-lowest bid offered in that group. This work was subject to human subjects review and

approved by the Social Science/Behavioral/Education IRB at Michigan State University and

the Institutional Review Board at Kenyon College, and written or online informed consent

was obtained from all participants.

Auction 1 results

Participants’ mean WTA for deactivating their Facebook account for one hour was $1.84 (SD
= $3.41) with a median of $1.00. Mean WTA for deactivating for one day was $6.01 (SD =
$12.21) with a median of $3.00. Mean WTA for deactivating for three days was $15.73 (SD =

$34.51) with a median of $6.00. Mean WTA for deactivating for seven days was $38.83 (SD =

$140.56) with a median of $15.00. Subtracting WTA for a one-hour deactivation from WTA

for longer timeframes allows us to estimate net WTA, or willingness to accept after subtracting

for the minor hassle of going through the process of deactivating and verifying deactivation.

Table 1 presents summary statistics for WTA and net WTA, as well as estimated annual WTA

based on linear extrapolations of net WTA. Ten of the eleven winners from the eleven auction

sessions provided proof of deactivation and collected their payment.

Using random-effects regression analysis (not shown here), we find no evidence that gen-

der, age, income, or the number of other social networking sites participants use affected

WTA for Facebook. However, we find a statistically significant positive relationship between

WTA and how frequently a participant posts status updates (p = 0.02) or uses Facebook to

invite people to events (p = 0.02). Those who posted photos more often placed a lower value

on Facebook (p = 0.02).

Auction 1 discussion

Focusing on mean values, we find that net WTA for a three-day deactivation is more than

three times net WTA for one day. Likewise, net WTA for a seven-day deactivation is more

than seven times net WTA for one day. This suggests that, on average, the daily welfare lost

from not having to access increases as the deactivation period increases. This is not true for

median values for net WTA. In addition to being smaller in magnitude, median net WTA per

day does not rise with the deactivation period.

Given the demographic homogeneity of our convenience sample of Facebook users, it is

not surprising that our demographic variables are not statistically significant predictors of

WTA. What is more surprising is that users who post photos more often place lower value on

Table 1. Summary statistics for Auction 1.

Willingness to accept Net willingness to accept

(= X days– 1 hour)

Annualized net willingness to accept

1 hour 1 day 3 days 7 days 1 day 3 days 7 days 1 day 3 days 7 days

Mean $1.84 $6.01 $15.73 $38.83 $4.17 $13.89 $37.00 $1,510.95 $1,676.15 $1,908.11

Std Dev $3.41 $12.21 $34.51 $140.56 $9.20 $31.90 $138.68 $3,348.17 $3,868.35 $7,183.59

Min $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Median $1.00 $3.00 $6.00 $15.00 $2.00 $5.00 $13.25 $730.00 $608.33 $676.00

Max $30.00 $100.00 $300.00 $1,500.00 $70.00 $285.00 $1,485.00 $25,550.00 $34,675.00 $77,220.00

https://doi.org/10.1371/journal.pone.0207101.t001
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Facebook. There are, however, many other options for online photo sharing, most notably

Instagram. It is possible that those who use Facebook primarily to share photos might be

among the least invested in the specific form of online social networking offered by Facebook.

Auction 2 methods

Participants in the second auction bid for how much they would need to close their Facebook

account for an entire year. Participants were trained in the second-price auction through a

tutorial and then a simulated auction in which participants were required to bid on how much

they would need to be paid to sell the shoes they were wearing at the time of the study. Partici-

pants then took part in an actual second-price auction to close their Facebook accounts; they

were warned that this was not hypothetical and that the experimenters would watch them

deactivate their accounts before paying the second-lowest bid amount to the winner, and

could then check their Facebook account throughout the year to ensure compliance.

After two pre-tests (n = 38) to ensure that the auction procedures were clear to participants,

Auction 2 was replicated with two samples: a group consisting of 133 college students from a

large Midwestern university (Mean Age = 20.44; SD Age = 1.20; 75.2% Female; 71.4% White/

Caucasian) and another sample of 138 adults recruited via an online community subject pool

at a large Midwestern college town (Mean Age = 23.67, SD Age = 8.28; 56.5% Female; 61.7%

White/Caucasian). In addition to the amount received by auction winners, all student partici-

pants were compensated through credit in a student subject pool that could be used for partici-

pation points in cooperating classes, and all community pool participants received $10 for

their participation in the study.

Auction 2 results

Forty-one participants in the student sample declined to bid (bid “No”), and two participants

bid more than $50,000, which for purposes of this analysis was considered to be a likely protest

bid and outside of the population of interest. Removing these 43 responses leaves 90 responses

for analysis. The average bid for deactivating Facebook for one year in the student sample was

$2,076 (SD = $8,041), and the median bid was $200. Twenty-one participants in the commu-

nity sample declined to bid, and two participants bid more than $50,000. Removing these 23

responses leaves 115 responses for analysis. In the community sample, the average bid was

$1,139 (SD = $3,756), and the median bid was $100. A total of 21 winners received cash pay-

ment for their winning bids (4 additional participants won yet received $0), and prior to

receiving payment were observed to deactivate their Facebook accounts.

Auction 2 discussion

Though this auction differs from Auction 1 in terms of the timeframe of the deactivation, the

verification requirement for payment, and the representativeness of the samples, all three

mean annualized net WTA estimates from Auction 1 fall between the mean WTA estimates

from Auction 2. This gives us greater confidence in our WTA estimates. There is a larger gap

between median WTA estimates from Auctions 1 and 2. This is partly explained by the

responses removed for analysis of our Auction 2 bids. Assuming participants who refused to

bid and who submitted bids greater than $50,000 were from the top half of the value distribu-

tion, the median WTA bid from the student and community samples would be $600 and $200.
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Auction 3 methods

A third sample was recruited online through Amazon’s Mechanical Turk (MTurk), an “open

online marketplace for getting work done by others,” where workers complete Human Intelli-

gence Tasks (HITs) [40]. We posted a HIT, limited to residents of the United States, between

February 2 and 12, 2015. Upon signing up for the study, participants were directed to the

online questionnaire hosted on Qualtrics. Upon completion of the study, the 931 participants

(Mean Age = 33.41; SD Age = 11.1; 53.1% Female) were credited 76 cents in exchange for their

participation.

For the MTurk group, the in-person procedures described in Auction 2 were mimicked,

but modified to fit online administration. There was still a tutorial on methods, but it was

made to be a question-and-answer teaching session built to the online format. MTurk partici-

pants were grouped by the day, with the lowest bidder on a given day being paid the second-

lowest bid in exchange for deactivating their account. There were 11 winners paid to deactivate

their accounts (one for each day). Given that the study was conducted online, we did not col-

lect the Facebook profile names for the winners and cannot confirm how many of these eleven

deactivated their accounts.

Auction 3 results

One hundred forty-five participants declined to bid, and 41 participants bid more than

$50,000. Removing these 186 responses leaves 931 responses for analysis. The average bid in

the MTurk sample was $1,921 (SD = $6,536), and the median bid was $100.

Auction 3 discussion

Despite the potential for the online sample to have less engagement with the auction task than

the in-person participants in the other samples, the quality of responses to the training ques-

tions and the similar distribution of results provide some reassurance that these participants

understood the exercise and were taking it seriously [42]. Assuming participants who refused

to bid and who submitted bids greater than $50,000 were from the top half of the value distri-

bution, the median WTA bid would be $200.

Conclusion

Fig 2 shows that the annual extrapolation for the one-week bid mirrors the findings from Auc-

tion 2 (Student sample; $2,076) and Auction 3 (MTurk sample; $1,921). The bid amount for

the community sample in Auction 2 was relatively low. This could be a function of multiple

factors. The community sample was considerably different in terms of socioeconomic make-

up from the two homogenous student samples, yet not as representative as the MTurk sample.

Nonetheless, across all three samples, the mean bid to deactivate Facebook for a year exceeded

$1,000. Even the most conservative of these mean WTA estimates, if applied to Facebook’s 214

million U.S. users, suggests an annual value of over $240 billion to users.

As noted previously, Facebook reached a market capitalization of $542 billion in May 2018

[17]. At 2.20 billion active users in March 2018 [2], this suggests a value to investors of almost

$250 per user, which is less than one fourth of the annual value of Facebook access from any of

our samples. This reinforces the idea that the vast majority of benefits of new inventions go

not to the inventors but to the users [43]. Further, our results provide evidence that online ser-

vices can provide tremendous value to society even if their contribution to GDP is minimal. If

the billions of people who use Facebook and other free online services derive anything close to

$1000 per year in benefits, the productivity slowdown cited by Solow and others may not be
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reflected in a slowdown in the growth rate of welfare measures like consumer surplus. Many

observers have commented on the difficulties of measuring productivity growth in great tech-

nological change [44]. While our current study does not offer a solution that can be broadly

applied to address this challenge, it does present a methodology and results that provide

important insight into the scale of the issue when considering the online revolution of our cur-

rent era.

Concerns about data privacy, such as Cambridge Analytica’s alleged problematic handling

of users’ private information, which are thought to have been used to influence the 2016

United States presidential election, only underscore the value Facebook’s users must derive

from the service. Despite the parade of negative publicity surrounding the Cambridge Analy-

tica revelations in mid-March 2018, Facebook added 70 million users between the end of 2017

and March 31, 2018 [45]. This implies the value users derive from the social network more

than offsets the privacy concerns.
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