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INTRODUCTION



When the internet was young, and I was young, and music was already old, I really did think I wanted to be a rockstar. There was never much sign that I was likely to be a rock star, but the computer job I got, when I graduated from college, was only meant to be temporary.

Being a rock star turned out to work in mysterious and complicated ways, and was not plagued with an obvious labor shortage, even in 1989. Computers turned out to be a lot simpler, but capable of new and wildly unrealized power. I spent a couple decades designing computer systems for organizing corporate information. But I kept using them to organize data about music, and by 2011 there was enough music data flowing around the internet for a startup called The Echo Nest to try to make a business out of understanding it. I convinced them, only slightly dubiously, that I knew how to do this.

At The Echo Nest we did ‘music intelligence’, which meant providing the radio and recommendation functions for other music services. ‘Like Spotify?’, people would ask me. ‘Yes’, I would say. ‘Like Spotify.’ We powered lots of services, but not Spotify. There was a race to see whether they would learn to do music intelligence better than us, or get rich enough to buy us. Spotify bought the Echo Nest in 2014, and I got sucked into the algorithmic vortex of music streaming.

Ten years later, for the first time in human history, we have all the world’s music, or most of it, accessible by almost everyone. But what does that mean for an artist trying to reach their first few fans, or their second thousand, or their eighth million? What does that mean for a listener confronted with essentially infinite choice, trying to decide if this is a paradox or a paradise? What do you do when given all the world’s music? I mean, obviously the first thing you do is listen to that Counting Crows album you loved in college, which you probably have in a moving box you’ve never unpacked. But after it ends, then what? How do we organize this abundance into navigable form? What can the experience of music become, now?

These questions would be my personal obsessions whatever I was being paid to do, but Spotify  has the streaming data of 500 million people, and my goofy job-title of Data Alchemist meant I got to spend a decade trying to figure out how to turn it into useful or glorious things. This isn’t a Spotify book. I’m not there any more, and my opinions here are definitely not Spotify’s corporate opinions, even if you believe a company can have opinions. Anything I describe about my time there may have changed since I left, or by the time you read this. I’m not going to tell you Spotify secrets, and you don’t need to know any company’s secrets to understand music streaming. But I know how some things work that you might wonder about. Maybe more importantly, and certainly more often, I know how some things don’t work that you might imagine would. Actually, I know a lot of things that don’t work. Timewise, most of my job consisted of having creatively terrible ideas and then very reluctantly discarding them. I don’t think this is because I’m bad at it. I think it’s because we are, as a species, barely at the beginning of figuring out the answers to these questions, and what human musical culture can become now that it is no longer etched into plastic and sold one piece at a time. I don’t know exactly what the future of music will be like, and you should probably distrust anybody who says they do, but my current belief is that it will probably derive from some version of these four foundational ideas:



	
Streaming Can Replace Shopping With Exploring: Finding music used to be a shopping experience. Even after iTunes took the music store online, it was still a store, not a library. You went to the store to browse and shop, and what you bought and collected, that was the extent of your listening space. Streaming means that music exploration is now a listening experience, directly. You can try things you would never have paid for. You can use music for purposes in which you would not have invested. You are now limited only by the time you have to spend, not the money.

	
Listening Data Makes It Possible to Learn Things That Other People Know: The move from shopping to streaming means we now know what people are actually listening to, and the patterns of their listening allow our music world to start to self-organize. All the new Algorithms, which sometimes sound like robots with plans for world domination, are just math that channels the collective listening of other people into potential relationships between songs and between listeners. Math can encode biases or deconstruct them. Fancy math can encode complex biases in mysterious ways, or uncover subtle and revelatory truths. Machine learning can encode inscrutable biases in indecipherable ways, or perform unruly magic. All of these are only tools with which human beings attempt to achieve human purposes. It is up to us to decide what our purposes are.

	
Music Can Connect and Unite Us: We get music streaming, but at the same time, more or less, we get the crises of climate change and distributed xenophobia. Our collective survival requires a much more widespread spiritual certainty, in each of us, that all the other humans are exactly as human as we are. Nationalism will get us a planet of individually drowning nations. Only globalism can solve global problems. Music and food are two of the most effective tools we have for exposing people to the potential for delight and joy inherent in human diversity. You can no longer hate somebody once their bread and songs are inside of you.

	
You Have Not Yet Heard Your Favorite Song: However many songs you have heard, that number is tiny compared to how many songs there are. That number is tiny compared to how many new songs were made this week. No matter how much you know, you cannot begin to really grasp how much more music there is, and thus there is essentially no chance that you have already heard even the tiniest fraction of the songs from that vast library that you would enjoy, if you could find them. Statistically, it’s likely that you still haven’t heard your true favorite song. Yet.




So here we are, at the beginning of something I believe will be transformational. I think it will be amazing no matter what actions you and I take, because there are only two of us and the world is large. But what we do controls the amazingness of our lives in music. We are alive now, so we get to be part of this, but only if we choose to.

I choose to because I’m me, and I care more about music than nearly anything else, and I want to hear more of it. You might care because you want more music, too. Or you might care because you know the world is big, but you feel stuck in the small parts you already know. Or maybe you’re a musician, and you care because these questions and their answers kind of determine how and whether you’re going to be able to make a living this way. Or maybe you work on technology, or it works on you, and some of these stories and lessons about applying algorithms to music-tastes are also stories about how computers and people coexist in general. Or maybe you agree with me that music is part of how we make a world of suspicious insular factions into a global community.

That’s what I want, for me and you and everybody: I want us all to be part of this together. I want us to hear songs we would not have heard, to explore when we might have stayed home, to understand our own roles by seeing ourselves in others, to open our hearts, and then to fill them, and thus to be a species with hearts full of music and love.











PART 1



THE DISCONNECTED AGE


A brief grounding in where we were before this future began.
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PRECIOUS JUKEBOXES

Music Consumption as a Shopping Experience


Before the internet, when music was already amazing and felt like it was everywhere, listeners had to be hunters and collectors first. Before we could throw our arms around a song, we had to discover our yearning love for it, and then convert that love into a listening relationship by finding a way to purchase a physical transmission of it from a supply limited by quantity or time or place.

For music discovery, there was the air, but mostly the only music in the air was the radio. This was an actual machine, not a conceptual format. It had a dial, and the dial did different things depending on where you lived, but for most people in most places what it did is swoop you through an acoustic space that was 90% static, 7% music you would never want to hear, 1% the station you liked, 1% the station you would play if the station you liked was playing a song you didn’t want to hear, and 1% the station you would only play if you were in the car with your parents.

There was no Skip button. The radio played ads and you weren’t allowed to pay to get rid of them. You could switch stations when the ads came on, but the people who ran the stations knew about game theory, and knew that ads were exactly what you didn’t want to hear, so they casually colluded to all play ads at the same time to make sure that you couldn’t really avoid them. This was music discovery in the same way that staring out the window from the back seat of your parents’ car was exploration, except that it didn’t actually get a lot better when you got your own driver’s license.

The only way it got better was having your own record-player. So we grew up not just casually hearing our parents’ music during awkward family events, but playing their records ourselves because those were the only other options under our control.

Our parents’ records were wonderful, because music was wonderful when they were young, too. Our parents’ records were also mostly produced by one of the major labels. These have varied slightly in number and power over the course of history, but there have never really been more than six of them at once. Before streaming, they essentially controlled recorded music as an industry. They controlled what records you could buy, by controlling what records your record store could stock, but this hardly mattered, because they also essentially controlled what records the radio stations could play, and thus what you would ever know you wanted.

Magazines about music and sometimes even record reviews in newspapers offered ways to read about music. But the music you could read about was also mostly major-label music, because what would be the point of writing about music you couldn’t hear or buy? It wasn’t just that the physical economy was controlled, it was that the entire attention economy was controlled. We stared at our phones, waiting for them to have screens. After a while we gave up and went to the record store.

If you were buying LPs during this oligopolistic era, and you’re reading this book, you probably bought a lot of LPs. If you were alive and buying CDs during the golden end-times of the physical era, you probably bought a lot of CDs, including CDs of the LPs you already bought. Most people, though, didn’t. Most attempts to estimate average per-person music-spending in the LP/CD age put it somewhere between $25 and $60 per year. As a person who spent the LP/CD age buying all the LPs and CDs I could afford, starting with ‘hardly any’ and ramping obsessively up to ‘more than I could really listen to’ as I got better software jobs, it’s hard for me to imagine living this way, buying two or three records a year, never mind putting any of that money into a jukebox to hear a song I didn’t even get to keep. But this is how it was, and millions of people lived cheerfully in this era, loving music and listening to the radio and very occasionally buying a record, or getting or giving one as a birthday present.

If you were making music during the oligopolistic LP era, your ability to participate meaningfully in these physical and attention economies mostly relied on getting a Record Deal from one of these major labels, too. It wasn’t impossible to have records pressed on your own, and it got easier with CDs, but you weren’t going to get them into stores, or onto the radio, or into jukeboxes. If you did get a record deal, you were entered, at least briefly, into a contest structurally restricted to winners and runners-up. You still had to compete with everybody who was already a star, but you didn’t have to compete any longer with the unsigned. Amateur and professional were not philosophical distinctions, but completely different states.

The cultural result of this control, however, was a shared experience of music. As a listener you only knew the hits, because only a few things could ever become hits, but this was true of everybody, and thus everybody who knew music knew the same music. Or as a listener, at least, you probably felt like everybody who knew music knew the same music as you.

This is what we mean by ‘the monoculture’ when we talk about the history of music. But there was music everywhere, and it mostly didn’t escape the place where it was created, so there were actually many monocultures scattered over the planet. In some places there were multiple independent monocultures: pop and country, secular and Christian, ‘white’ music and ‘black’ music. Our cultural experiences were locally shared, but globally scattered.

The major labels did have to compete with each other, within their collective power structure, but they all benefited from a mostly-captive audience. A potential buyer might stand in the record store with a Poco LP in one hand and a Pablo Cruise LP in the other, and walk out having purchased only one of them, but they definitely weren’t going to put them both down and go join the BTS Army. The radio station could play both Poco and Pablo, and confidently tell their sponsors that the listeners would hold still long enough to be advertised at. The music critic could review records they knew record-buyers would be curious about. The jukeboxes could be filled with songs predictably coin-worthy.

Power structures have a very strong structural tendency to endure. Eras, on the other hand, are historically apt to collapse.
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THE PANIC AND THE CRASH

The Internet, Napster, iTunes, iPods and the Downloading Interregnum‌‌‌


Our most successful conquerors arrive as celebrated guests. The Internet (which was initially so glamorous that we capitalized it) freed information, and for at least a little while it was possible to imagine that ‘information’ included information about music, but not music itself. Finally, we could download, or even crowdsource, discographies, so we would know what records we still needed to buy!

The era of physical music-distribution peaked, in revenue terms, in 1999. But physical music was already doomed by then. It’s not that the peak was illusory, it’s that retrospective peaks always mark the point at which gravity overcame inertia. If a rocket is going to fall, it’s because things started to go wrong some time earlier.

In the case of the physical music ecosystem, it’s easy to see in hindsight that the combination of digitized music and the internet was volatile. The dangers increased through the early 90s as the introduction of commercial online services and then the World Wide Web (which earned three capital letters) brought more people online. Meanwhile, faster computers made it possible to make more-immersive games, which enticed more people to get sound cards and attach speakers. This, in turn, made it practical to play ‘real’ music through your computer, rather than just playing beepy computer music with your computer. So people started writing music-player software to help do that. CD audio was already separated into tracks, and software players let you rearrange tracks from many different CDs into new sequences, which we now all know as playlists. Hilariously, at first we thought of this mostly as a way to make our own CDs, as if CD-Rs were just fancier cassettes. In 1999, pre-recorded cassettes were still a $1B business. By 2004, that business was dead.
But by 2004, the death of the pre-recorded-cassette business was the least of the music industry’s problems, because three other plagues had descended: Napster, which popularized both piracy and downloading; iTunes, which popularized listening to music via files instead of objects; and the iPod, which popularized the idea that a whole listening life could be carried around with you.


All of these eventually turned out to be existential threats, but piracy was the only one that the industry readily understood, so off the lawyers went to the piracy front. The Maginot Line would be an apt analogy if suing Metallica fans had created 10 years of construction jobs and 280 miles of impressive-though-futile engineering. Instead, the focus on Napster and other bays of piracy allowed downloading to breeze through metaphorical Belgium. And instead of a war, we ended up with a quiet but sweeping handover of distribution power: from record-sellers and established media companies to technology companies.

Or, more accurately, at least at the beginning, to one technology company, which was Apple. The iTunes store opened in 2003. By 2010 it was the biggest music retailer in the world. The graph of AAPL stock starts going up during these years, and so far doesn’t ever stop. Meanwhile, in those seven years, the retail music industry essentially collapsed.

It’s not quite fair to blame this entirely on Apple. YouTube started operating in 2005, and was acquired by Google in 2006. The distracting prospect of music-subscription services started to attract attention by 2007 or 2008, and became a commercial reality when Spotify launched in its first countries in 2009. Maybe, without these alternatives, paid downloads could eventually have rebounded. We can’t prove that that couldn’t have happened. But it definitely didn’t. Apple had a more-than-fair chance to single-companiedly save the music industry, and did not do so. The download industry peaked in 2012, which means it was probably doomed well before that.

It was probably doomed from the start. The internet made too many things free. Napster was how a freer flow of music became easier, but it wasn’t how it became compelling. Once you understand that a whole small-to-medium music collection can follow you anywhere, in a pocket or in the air, the downloading part becomes an annoying logistical problem. Radio could always play you anything, for that matter. Once you had a thing in your pocket that could transmit sound, you could imagine phoning the DJ and requesting every next song. Physical distribution of music was always a miserable imposed scarcity for listeners, and the economies of scale were always a miserable imposed barrier for artists.

That latter barrier turns out to be a longer-standing Maginot Line than many, and we may not yet be at the peak of consolidated control of music’s supply-side attention-economy. Tower Records and various other existing towers crumbled, and instead of one tech company controlling music distribution, we now have several. It’s technically possible for a song to bypass all the major labels and all the explicit gatekeeping functions of the tech companies and make its way directly from an artist to a listener, or indirectly via communities or other less-oligarchical constructs, but most songs made and heard today still don’t.

But the maybe-peak of that era keeps shimmering ahead. Some days I could swear it’s getting closer. Some days not so much, but still. By the time we reach it, it will have been inevitable for a while. Maybe it already is.











PART 2



HOW STREAMING WORKS


A compact introduction to some of the basic components of streaming music, and of connected culture in general.
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BETTER THAN FREE

How Streaming Got People to Spend Money on Music Again


My childhood idea of outrageously wealthy adulthood was being able to buy a new record – wait, two records! – every week. This wasn’t really wrong. LPs during my childhood were generally about $8, but by the time I was an employed adult, it was the CD era. Sometimes the CDs I wanted were on sale for $12, but sometimes they were imported for $24. $15 was the usual ‘full price’, and 2x $15/week is about $1500/year, which is a lot. And a lot more than most people ever spent.

Spending that much got you 100 albums a year. Which sounds like a lot, too. Could you really love more than 100 new albums every year? If you only hear 100 albums a year, you will almost certainly love a lot fewer than that. But buying records was always a terrible way to find out which ones you would love. The $25-60 annual average spending from the CD era suggests that for many people $15 was a prohibitive price for a single unit of speculative curiosity, and even if you got to the point where you could afford this, the overhead of curious exploration in the physical-music era was as daunting in time as it was in money.

Napster improved on this a little. Finally you could search for music without walking around record stores. But you still needed to know what to look for, and you still had to collect and manage the files once you found them. The iTunes Store helped by institutionalizing the idea of previewability. My childhood would have been wildly different if I had been able to hear 30 seconds of each song on any album by touching the tracklist through the shrink-wrap as I was flipping through the record bins.

Streaming changed this radically, in two interconnected ways. First, most obviously, presenting music as a subscription makes curiosity almost free. $120/year is a notable jump if you were spending $25/year before (and then probably $0/year for a few years), but the implicit premise of that price-level is that if you care about music even a little, there are probably at least 8 albums a year you would love enough to have happily spent $15 on them. With streaming you can find them without paying for your wrong guesses. With ad-supported streaming, you can pay for them with your time, just as you can with ‘free’ TV or radio or most of the internet. In business-model terms, both of these ideas are betting that the CD era, which for a while now has looked in retrospect like a period of music-buying abundance, was actually doing a pretty bad job of getting most people to spend money in proportion to their true and hidden love, and a better experience could get the same people, with their same love, to spend more.

The second change, gradually made possible by the existence of an increasingly substantial audience attracted by the first change, is the new ubiquity of curation. There was curatorial energy in Napster, but it was directed towards metadata correctness and discography completion (and the obsessively intolerant version of this energy later crystallized as What.CD, an invite-only downloading site brimming with both music and rules). There was curated merchandising in the iTunes Store, too, and of course you could make playlists for yourself in iTunes. But streaming made playlists the new medium of exchange for musical ideas. People started making playlists for each other, or even for strangers. Streaming services hired human playlist curators and human writers of algorithms for algorithmically curated playlists. A streaming playlist isn’t just an organizational alternative to albums, it’s a format you can (and can afford to) skim. Thus it rapidly became possible to think about music exploration as a browsing experience rather than solely a searching one. You could imagine finding music you would love, now, not only without having to guess at albums, but without having to know which albums to guess at.

And the two things feed each other, of course: the richer the playlist ecosystem, the more listeners it attracts; and the more streaming listeners there are, the more viable it becomes for curators to make specialized playlists for niche audiences. The more playlists you listen to, the more likely you are to make your own playlists. And the more invested you become in your own playlists, for yourself or others, the less likely you are to leave the service where you have them.

Economically, though, there is a tradeoff. The average CD buyer may only have been spending $25-60/year on music, but there were certainly a lot of people spending a lot more than that. As a gainfully-employed software developer during this era, I reached the event horizon where my exploration was limited by my available listening time more than my available money. (Although the two aren’t entirely independent. I could ‘afford’ to buy a $15 CD out of curiosity, but having paid $15 for one I did feel obliged to listen to it all the way through at least once.) Many of those people who once spent $1500/year on CDs are now spending the same $120/year on streaming as the people who once spent $25/year. It takes 15 people going from $25 to $120 to make up for 1 person going from $1500 to $25.

But how rare were those obsessive buyers? If they were rarer than 1 out of every 15 music buyers, then this is a net-positive economic change. In general the economic history of music has been a movement away from royal patronage towards populism, from court orchestras to public performance to recordings. The gap between the most powerful and the least tends to get narrower. Historical music data is absurdly vague compared to what we have for every play in the streaming era, but if our real question is whether the new formats produce more music-spending than the old ones, we can look at RIAA (Recording Industry Association of America) sales data. In raw dollars, US ‘recorded music revenues’ peaked around $14.6b in 1999, dove to about $7b by 2015 during the crash, and built back to $15b based on streaming by 2021. That seems great until you realize that $14.6b in 1999 dollars is more like $23.7b in 2021 dollars. The crash actually cut the industry to about a third of its size, not just a half, and 2021 is effectively level with 1991 and 2006, not the 1999 peak. Or 1977-1979, for that matter. So if it feels to you like things in the music business are a lot worse than they were, that’s because they mostly are.

But they’re recovering. Streaming took seven years to go from $1.2b (2014) to $11.5b (2021) in adjusted dollars. CDs were at $1b in 2021 dollars in 1985, and by 1992 had only reached $10.4b. Paid downloads were at $1b in 2006 and by 2013 were already falling from their 2012 peak of $3.4b.

So streaming is slightly ahead of CDs in terms of historical growth, and far ahead of paid downloads. Subscriptions are growing, advertising revenue is growing, and services are starting to experiment with hybrid models and higher-priced plans with more features. CDs benefited from people paying again for music they had already bought on vinyl (and maybe downloads did a little, too), but streaming gets people to pay continuously for music they bought once or twice (but more often never). Whether streaming can produce seven more years of growth comparable to these first seven is another question, but the idea doesn’t seem crazy.

And if you’re participating in any part of this, you are part of music’s recovery, and part of its potential future. If you can afford to subscribe, you should subscribe. Streaming subscriptions may restore an industry, but they’re definitely a historic bargain for fans. You don’t have to spend $1500/year to be an instrumental part of this economy. You don’t have to shop so that you can listen. You can just listen.
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ALL THE WORLD’S MUSIC (SORT OF)

How Music Gets Online


While you’re listening, you might be curious to know how the new streaming-music world operates. There’s surprisingly little to know. Recordings are owned by licensors, who send bulk uploads of audio, with the credits in accompanying XML files, to the streaming services. ‘Licensors’ include all the major labels, a few aggregators that take care of distribution for smaller indie labels, and a bunch of self-service distributors (with a weirdly stages-of-life set of names like OneRPM, CDBaby and DistroKid) that independent artists can use themselves for negligible fees.

That’s all. Nobody uploads music directly to Spotify or Apple Music, yet. Thus there’s still a conceptual line between these ‘professional’ streaming services and ones like SoundCloud and YouTube, to which anybody can upload anything, even though a) that ‘anything’ could include professional-produced music just as readily as cute ten-second cat videos, and b) most of those self-service distributors impose few if any constraints on what you upload. I have my own (plainly unprofessional) music on multiple streaming services. It’s not hard to do, but it’s harder than just uploading a video, which is why there are about 40 million channels on YouTube but only 10 million artist-pages on Spotify.

Only 10 million. That’s still not actually all the world’s music, either geographically or historically, but it includes music from almost every place and time, and it’s far more than you can ever hear.

But if the mechanics are simple, the politics are still complicated. Which of those songs you yourself are allowed to play right now is determined not by sound files, but by licensing. It’s very normal for different licensors to have the rights to the same music in different countries or groups of countries, and for these legal relationships to change over time. Streaming services have no control over this, so when a song you love suddenly goes grayed-out and unavailable on your service, it’s almost certainly because its licensing changed, not because the service ‘removed’ it.

Likewise, almost all the data and credits for streaming music comes from the licensors and isn’t up to streaming services to determine, validate or correct. Every streaming service has to do the work of turning artist credits in XML files into some number of split or combined artist pages, exactly because no one licensor necessarily controls the whole worldwide rights to any one artist’s music. At Spotify we also had the ability to override release dates and release types (single/EP/album/compilation…), but that’s pretty much it. Any other kinds of errors, from audio glitches and song-order mistakes, all the way down to missing spaces after commas in song-titles, were neither our responsibility nor our right to fix. If we got error-reports, we just forwarded them to the licensors who will, hopefully, fix them.

Artists, perhaps ironically, have more direct control of the details of their streaming profile other than their music. A Spotify artist can directly upload images and a bio, can make and choose playlists to be featured on their page, and can control a few other cosmetic details of the page. But they can’t fix their own song-typos, either. Yet.

And thus the process of submitting new music to ‘professional’ streaming services also remains, for now, indirect and slow, even for entirely independent artists with no nominal organizational overhead. My own awkward songs are done whenever I give up on making them any better, and it only takes me a few minutes to upload them to my distributor and fill in the credits, but then I have to wait several days for them to make their way through my distributor’s submission queue, get transmitted to the streaming services, and then show up on my Spotify artist page. Or on somebody’s Spotify page, although so far I’m the only ‘artist’ with my artist name, so this part hasn’t gone wrong for me yet.

On the listening end, the story is mostly the same. The subscription plans a streaming service can offer, and the rules and listening features of those plans, are also subject to negotiations with the licensors, starting with the major labels, one by one. If a particular service isn’t available in your country, or if the free mobile version will only let you listen to a playlist on shuffle, these things are the result of complex, and usually confidential, business negotiations between the service and its music licensors. This is both why music-streaming services’ features tend to converge, and why services often seem to be trying to compete most fiercely on the basis of the features that haven’t converged yet, even though it’s fairly obvious to everybody that they will before long.

Mercifully, I was not involved with licensing at Spotify at all. I’m an idealist, not a business negotiator. I want music streaming to be available everywhere. When I came up with ideas for better ways to listen, I wanted to give them to everybody. It’s the world who listens, and thus I feel like it should also be obvious that the collective insights from this listening belong to the world. If there’s a way to bring more joy to more people, I want it for all of us, not portioned out by corporations according to secret treaties for the benefit of their stockholders.
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A ZILLION AMBIGUOUS CLICKS

What Streaming Services Know About You


Streaming is surveillance capitalism.

At least, it’s definitely capitalism. Whether it’s ‘surveillance’ or not depends on whether you think that means something more than operating a system which inherently requires information exchange in order to function.

When you hit play on a song, the app running on your phone or computer sends a message to the streaming service’s servers. That message identifies the song you’re trying to play, because that’s the point, and the user-ID of your streaming account, because that’s how the service can tell if you’re allowed to play that song. When you hit pause or skip or switch to a different song, the app sends another message to the servers. These messages themselves aren’t really surveilling you any more than a lightbulb is surveilling the switch that turns it on or off.

Lightbulbs, however, don’t keep logs of their ons and offs. Actually, maybe smart bulbs do. A streaming service does. It has to, logistically and legally, because it has to pay royalties for the music, and those royalties depend on the song, the account, the date and the time. But even if there were no royalties involved, any kind of rationally-implemented online service is going to keep logs of its operations, because this is how we monitor whether it’s working and diagnose problems. Any online app or website you visit is almost certainly keeping some kind of logs of what you’re doing as you click.

These logs include a few additional pieces of information about you and your behavior. Most of them are about the software itself: the version of the app that you’re using, the device you’re using it on, where you were in the app when you asked to play this song, how much of the last song you played, which specific thing you clicked or tapped to switch songs. Most of this is still basically required to make the app work right, not lose track of what page you’re on, etc. The rest of it helps monitor the behavior and effectiveness of particular features over time.

A service also knows the IP address of the computer from which your app’s messages arrive, because that’s how the internet works. IP addresses identify computers on the net the way street addresses and apartment numbers identify physical places. IP addresses on the internet are registered, and most are at least nominally associated with physical internet hardware in specified locations in the real world. Looking at the logs of my own Spotify activity, I could see that when I was playing music on my laptop at home, my song-requests came from an IP address registered as being in Cambridge, MA, where I live. If I switched over to my phone, sitting right next to my laptop and on the same wifi network, the location was the same. But if I turned the phone’s wifi off, without moving it anywhere, the 5G cellular requests were logged as coming from an address registered as belonging to my cellular provider’s hub in New York City. If this is surveillance, the precision of this stakeout is low.

When you first sign up for a Spotify account, the form also asks you at least four questions about yourself. The first one, which is usually invisible, is what country you’re in, because music-licensing differs by country. The second one is your email address, because apparently we haven’t yet noticed that today’s kids tolerate email the way today’s adults tolerate fax machines. The third one is your birthday, which is necessary to comply with legal age restrictions, and to tell whether you’re likely to understand jokes about fax machines. The fourth thing is your gender. The options for gender vary a bit by country, for social and legal reasons, but in most places you can pick ‘male’, ‘female’ or ‘non-binary’. You currently have to pick one of those three in order to continue with the signup process, which doesn’t really make sense. Music has no gender.

Except, of course, music is human and humans often have gender, and in most places in the world overall music tastes differ by age and gender almost as dramatically as they differ by country and language. It’s thus a practical statistical advantage, from the point of view of a streaming service trying to recommend music to brand new listeners who haven’t played anything yet, to give them music that other people of their country, age and gender already like.

I object to this in theory. I would dearly love to object to it in practice, too, because my own musical tastes are definitely not limited to those of my demographic profile. But the distinctive tastes of my demographic group were formed by listening boyishly to American FM radio in the 80s, and I was one of those boys. So yes, if Triumph’s ‘Magic Power’ comes on, I’m instantly 15 again, reaching for the ‘Ambience’ switch on my Panasonic RX-5150 boombox. Yes, Rush’s ‘Subdivisions’ puts me right back in the suburb where I grew up, more or less contentedly. Not only that, but the collective streaming tastes of the Americans the same age as me, who were raised somewhere on that same radio dial but clicked ‘female’ on the signup form, are instantly recognizable to me as enduring exemplars of the popular music I didn’t like at the time: Kenny Loggins, Carly Simon, Barry Manilow, Ashford & Simpson, Dionne Warwick. And maybe most tellingly, one of the very few songs shared between genders for my country/age group is Berlin’s sweeping synth-rock plea ‘No More Words’, and I still remember my parents’ reactions, bemusement edging towards concern, the day I came home from the record store with a Berlin LP instead of another Foreigner album. They didn’t really like ‘Hotblooded’ or ‘Cold As Ice’, either, but they knew what those temperatures felt like, knew what my jukebox heroes up to that point had always meant. Berlin meant something else, and not only were they not sure what, but I wasn’t sure what, either, and that was very much part of the appeal.

As you listen, you either reinforce or refute these low-grade demographic inferences, and over time you assert your own listening patterns. The amount of data changes steadily, but the shape of it never really does. Spotify never knows your ethnicity, your politics, your occupation, your income, your shopping patterns or your medications. It doesn’t know what you tell Siri, or what you look up on WebMD. It doesn’t cross-reference your Netflix queue or your YouTube subscriptions. It can’t see that you’re wearing a band t-shirt. It can’t tell that the band t-shirt you’re wearing is 35 years old, and it doesn’t know that the guy on the left in the hat died yesterday, and it wouldn’t know which song you need to hear now in your grief.

So many things might be clues to what music you would want to hear next. But if you don’t play it on Spotify, Spotify doesn’t know about it. I don’t actually get recommendations for songs I loved in 1982, usually, because I’m busy listening to current American teenagers compositing glitch-rap on Discord, or lock-sync Japanese idol groups with frenzied metalcore backing bands, and thus I get more of those, instead. Our tastes can be echoed back to us, almost indefinitely. But I also don’t get recommendations for whatever the next taste-shifting equivalent would be for me, today, the way Terri Nunn’s murmur was for me as a teenage American boy. Amapiano? Norwegian Americana? I had to find those wormholes on my own. The moments when you step outside of your own assumptions about yourself, and become somebody slightly new, are too rare and too singular to optimize for. It’s far easier, and far more reliable, to just feed you more of the already-familiar.

And this is the problem, rather than the promise, I think, of the myopically limited kind of surveillance that streaming services subject us to. They don’t know our hidden secrets. They don’t know how to find them out. Before we start listening, they can only guess that we are exactly like the people they’ve seen before, but they never learned that much about those people, either.

But they also barely know the unsecrets we try to share. They know what we play, but they can’t see whether we’re dancing enraptured while the music spins, or two rooms away folding distractingly crinkly laundry. They know which songs we put on playlists, but not what the playlists are for. They know when we play a song ten times, but not whether we’re doing it because of the drums or in spite of the banjo. They know what we click on when we search, but not whether we knew what we were looking for. They can’t tell whether we scroll past their offerings in disdain or distraction. They can’t distinguish between joy and irony, or whether we were driven away by the miserable song that was playing or torn away from a crescendoing new love by the sound of a cat, somewhere downstairs, throwing up into one of our shoes.

And they’re not likely to start learning any of these things, because they don’t need to. Your cat is your problem. You’re not really being surveilled, but that’s not due to teleological humility or ethical judiciousness, it’s just that invasive surveillance doesn’t address any business problem that isn’t at once more easily and more effectively solved by regression to the mean. Automated serendipity is a hard bet, but it’s also a bad bet. The lowest common denominator might sound like an aesthetic condemnation, but it’s exactly the goal of factoring. Night Ranger’s ‘You Can Still Rock in America’ isn’t what I want to hear right now, but it definitely was once, and the nostalgia might be lazy and ineffective, but it’s not offensive. I smile, and hum a little of that chorus to myself as I go off, clicking ambiguously and cheerfully, in search of Sámi yoiks or n’dehou fusion or cat-calming music or whatever it is I alone know I want to hear next.
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