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”We continue to work to identify and remove 
users that we consider to be ’fake’ from our 
reported metrics. This includes, but is not 
limited to, bots and other users who aim to 
manipulate stream counts for purposes of 
royalty calculations. Such users are removed 
from our metrics in a timely fashion once they 
are discovered. However, some such users 
may remain in our reported metrics because 
of the limitations of our ability to identify 
their accounts.” 
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What is actually known about Spotify statistics 
and ”reported metrics”?
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Bot ”users are removed from our 
metrics in a timely fashion once 
they are discovered.”
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SpotiBot —  
Turing Testing Spotify
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The SpotiBot intervention was set up at Humlab, Umeå University. 
Via multiple bots running in parallel our idea was to examine if it 
is possible to provoke—or even undermine—the Spotify business 
model. Essentially, the experiment resembled a Turing test, where 
we asked ourselves what happens when—not if—streaming bots 
approximate human listener behavior in such a way that it 
becomes impossible to distinguish between a human and a 
machine.  

https://www.jr-art.net/


I m p l e m e n t e d i n t h e P y t h o n 
programming language, and using a 
web UI testing frameworks, our 
SpotiBot engine automated the 
Spotify web client by simulating user 
interaction within the web interface.  

The SpotiBot engine was instructed 
to play a single track repeatedly—
both self-produced music and 
Abba’s “Dancing Queen”—during 
less and more than 30 seconds, and 
with a fixed repetition scheme 
running from 100 to n t imes 
simultaneously with different Spotify 
Free ‘bot accounts’.
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“We live in a world that has changed beyond all recognition. Spotify Teardown 

is a powerful book exploring the new dimensions of streaming culture. Think of 

it as a roadmap to the near future of online media. Streaming has redefined how 

we consume media, and this excellent investigation into how, and why, we have 

all changed our media habits is a must-read for anyone who cares about the 

future of media. It’s that good!”—Paul D. Miller, aka DJ Spooky

“Spotify Teardown pries open the streaming giant’s black box, looking under the 

service’s glossy interfaces, curated playlists, and ‘personalized’ algorithms to

provide an essential analysis that holds lessons not only for music but for digital

media writ large. The book traces Spotify’s rise from its pirate origins in the 

Swedish music/tech start-up scene to its current status as a publicly traded

global media company enmeshed in a complicated assemblage of ad networks, 

venture capital investments, and major record label music licenses. This team of 

creative researchers shows how methodology is the new punk and provides 

a breakdown of one of the digital era’s biggest players. The authors show how a 

company, platform, and metaphor outline the changing standards, values, and

politics that ‘map and shape the lives of streaming users.’”—Jeremy

Morris, Associate Professor of Media and Cultural 

Studies, University of Wisconsin–Madison; author of 

Selling Digital Music, Formatting Culture

“Employing a unique set of methods to study a streaming giant, Spotify

Teardown provides an important investigation into the potential impacts

of new media platforms on artists, culture, and the creative economy.”

—David Touve, Senior Director, iLab, Darden School 

of Business, University of Virginia
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Spotify Teardown
Inside the Black Box of Streaming Music 

Maria Eriksson, Rasmus Fleischer, 

Anna Johansson, Pelle Snickars, and  

Patrick Vonderau

Spotify provides a streaming service that has been  

welcomed as disrupting the world of music. Yet such 

disruption always comes at a price. Spotify Teardown 

contests the tired claim that digital culture thrives on 

disruption. Borrowing the notion of “teardown” from 

reverse-engineering processes, in this book a team of 

five researchers have playfully disassembled Spotify’s 

product and the way it is commonly understood.

Spotify has been hailed as the solution to illicit 

downloading, but it began as a partly illicit enterprise 

that grew out of the Swedish file-sharing community. 

Spotify was originally praised as an innovative digital 

platform but increasingly resembles a media company 

in need of regulation, raising questions about the ways 

in which such cultural content as songs, books, and 

films are now typically made available online.

Spotify Teardown combines interviews, participant 

observations, and other analyses of Spotify’s “front 

end” with experimental, covert investigations of its 

“back end.” The authors engaged in a series of 

interventions, which include establishing a record label 

for research purposes, intercepting network traffic with 

packet sniffers, and web scraping corporate materials. 

The authors’ innovative digital methods earned them  

a stern letter from Spotify accusing them of violating

its terms of use; the company later threatened their 

research funding. Thus, the book itself became an 

intervention into the ethics and legal frameworks 

of corporate behavior. 
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But how to acquire data for academic research?



Record Label Set Up



The intervention was aimed at studying the back end of 
streaming services and different music aggregation 
processes by way of launching a record label—and self-
produced ‘music’—for research purposes.

Record Label Set Up



What is music according to Spotify?



By producing and distributing our own music we 
investigated how sounds gets inserted into streamed 
distribution circuits—and what happens to the music once 
it’s there. 

Record Label Set Up



















What is advertisment according to Spotify?



A decade ago Spotify was intended to become a platform 
for selling advertisment—with music as the bait for 
attracting users. 

Spotify ads
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During the 30th Transmediale festival for art and digital 
culture in Berlin last year in February 2017 a new 
application was launched: Songblocker.





The songblocker intervention was a technographic 
speculation—a fictitious startup designed by us researchers 
to intervene, discuss, and problematize some of the moral 
imperatives that have emerged around online content and 
its monetization by ads.

Songblocker



The 16,000 views on the YouTube promotion video 
were also fake, obtained by buying fake likes and 
views from specially selected click-farms in Indonesia. 

Songblocker



2016 #backaspotify Twitter 
scraping intervention



Corporate lingo & Spotify job scraping intervention



 

bots as informants
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Since Spotify user data has not been available, we have 
compiled it through other means in order to perform 
research—by deploying bots as research informants.

Bots as Informants





Essentially, our bots (software robots) have been 
programmed as scripted algorithms that exhibit human-like 
behavior (in one way or the other) when ‘listening’ to music.  

A bots is a software applications written to perform specific 
and repetitive tasks—like checking the prices on a website 
every minute or post a new comment every hour. The type of 
task defines if the bot is ”good or bad”. 

Bots as Informants



Spotify Radio



Spotify Radio
The experiment used bots as research informants and seeked 
to critically investigate the prospective lure of infinite 
archives via the radio functionality at Spotify.



For commercial reasons Spotify Radio claims to be both 
personalized and never-ending. Our hypothesis, however, 
was that Spotify Radio did not consist of an infinite series 
of songs. Rather music seemed to be delivered in limited 
loop patterns. 

Spotify Radio



160 bots





The logs the bots produced made it possible to empirically 
sustain claims of repetitiveness within Spotify Radio, and 
prove that artist iterance was quite striking. Music loops 
were definitively not endless. On the contrary, if a ‘radio 
loop’ started with “Dancing Queen”, after some 50 tracks (or 
so) it was played again by the Spotify Radio algorithm(s).

Spotify Radio



Another experiment—with 
n u m e r o u s b o t s —
investigated gendered 
p a t t e r n s i n m u s i c 
recommendations.  

In short, the experiments 
showed that Spotify’s 
music recommendations 
were heav i l y gea red 
towards recommending 
music by male artists.

Gendered Music



Another experiment—with 
n u m e r o u s b o t s —
investigated gendered 
p a t t e r n s i n m u s i c 
recommendations.  

In short, the experiments 
showed that Spotify’s 
music recommendations 
were heav i l y gea red 
towards recommending 
music by male artists.

Gendered Music





Conclusion – proprietary data & 
digital methods



Algorithmic auditing



An emerging area of scholarly research which investigates 
algorithms ’from the outside’ testing them for problems and harms 
without the co-operation of online platform providers.  

Research has for example, investigated systems that handle 
recommendations, prices, news, commenting, search—while 
examining these for individually and societally undesirable 
consequences such as racism or fraud.

Algorithmic auditing



Apart from regularly scraping and crawling platforms such as 
Facebook, Google, or Twitter, researchers have also engaged with 
critical issues such as algorithmic bias that require systematic 
approaches.  

For example, platform audit research of hotel-rating platform 
Booking.com revealed an “algorithmic system bias” based on the 
confluence of inputs and users, resulting in good reviews for bad 
hotels (Eslami 2017).  

Algorithmic auditing

Motahhare Eslami et al, “Be Careful, Things Can Be Worse Than They Appear: Understanding Biased Algorithms and Users’ Behavior around Them in Rating Platforms,”  Proceedings of the 
11th International Conference on Web and Social Media, ICWSM 2017, 62–71.



Other researchers have established fake user profiles as inputs to 
algorithms as a form of audit. One example of this work employed 
simulated users in order to detect gender bias in online advertising 
(Datta 2015). Another have conducted experiments to analyze the 
Uber surge pricing algorithm by emulating Uber accounts (Chen et. 
al. 2015)—and yet another created multiple Airbnb accounts in 
order to identify racial discrimination against Black users (Edelman 
et. al. 2017)

Algorithmic auditing

A. Datta, M.C. Tschantz, and A. Datta, “Automated Experiments on Ad Privacy Settings,” Proceedings on Privacy Enhancing Technologies 1 (2015): 92–112; L. Chen, A. Mislove, and C. Wilson, 
“Peeking Beneath the Hood of Uber,” Proceedings of the 2015 ACM Conference on Internet Measurement Conference; B.G. Edelman, M. Luca, and D. Svirsky, “Racial Discrimination in the 
Sharing Economy: Evidence from a Field Experiment,” working paper 16-069, Harvard Business School (2016).





”When breaking the terms of 
service, we put up a notice 
specifically asking the company for 
their forbearance in the public 
interest. The current arguments we 
are using about public interest 
concern the ‘observability’ of 
algorithms in an approach that is 
somet imes re fe r red to a s 
algorithmic auditing.”
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Yes, we have broken Spotify’s 
Terms of Service. 

And yes—our bot l i s teners 
interfered with Spotify’s royalty 
system. In all perhaps 25,000 
songs were ”listened” to in the 
Rad io loop exper iment fo r 
example, equaling a few euros in 
payment …
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authorized access to the service’s proprietary data. 
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Spotify’s competitors. Our scientific research and its scholarly 
findings are not a competitive threat to Spotify as a company.
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our project were in any way designed or used to cause harm to 
Spotify or any of its users—or to benefit commercially from non-
authorized access to the service’s proprietary data. 
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Spotify’s proprietary algorithms or software, or disclose 
information that might be harmful if it ends up in the hands of 
Spotify’s competitors. Our scientific research and its scholarly 
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We have never violated the integrity of any Spotify user, or 
collected any personal data related to Spotify users, or illegally 
shared copyrighted content via Spotify.







”It is Spotify’s hope that the Swedish Research 
Council acts resolutely in order to ensure that 
unruly or illegal practices cease immediately. 
Spotify anticipates the Swedish Research 
Council’s immediate response.”









Anna Hörnlund, General Councel of The Swedish Research 
Council (VR), in Computer Sweden: 

"It happens that we get input from the outside of things we 
need to investigate, but I have never experienced this before.” 

- That a company tries to get VR to withdraw funding? 

- No. I can not say it has never happened, but I've never 
encountered it before.”
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> Research ethics
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Three levels of jurisdiction 

> The law

The law and ToS are two entirely different things (at least in Europe). 
ToS are not laws, they are corporate statements. And they are 
often altered by corporations.  

It should also be noted that the legal status of ToS is often 
unclear, and hence that a company’s ToS (as Spotify) does not at 
all constitute, or equal, (in our case) national Swedish law.



Research ethics

In terms of research ethics our Spotify project could hardly be 
accused of violating existing norms—since such norms do not 
really exist. Internet research ethics and its guidlines are 
currently being debated and negotiated. Some scholars argue 
that academics need to comply with ToS—others don’t.





With the growing control of 
platforms such as Facebook, 
Spotify, or Google over the 
in f ras t ruc tu re enab l ing the 
recording and analyzing of social 
and cultural life the question has 
been raised “how researchers are 
to maintain rigorous standards 
of scientific integrity, objectivity, 
accuracy, and so on, vis-à-vis 
co rpora te and gover nment 
agendas that may run contrary to 
these standards.” 



”To ensure that future research 
with new tools can be carried out 
in an ethical way, we need to 
exper iment not on ly with 
methods but also with ethical 
frameworks. In order for us to find 
practices to protect research 
integrity we need to get our hands 
dirty.” 



– kiitos!

www.pellesnickars.se


