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        Series Foreword

      
      The MIT Press Essential Knowledge series offers accessible, concise, beautifully produced pocket-size books on topics of current interest. Written by leading thinkers, the books in this series deliver expert overviews of subjects that range from the cultural and the historical to the scientific and the technical.

      In today’s era of instant information gratification, we have ready access to opinions, rationalizations, and superficial descriptions. Much harder to come by is the foundational knowledge that informs a principled understanding of the world. Essential Knowledge books fill that need. Synthesizing specialized subject matter for nonspecialists and engaging critical topics through fundamentals, each of these compact volumes offers readers a point of access to complex ideas.

    
  
    
      
        Preface

      
      Some popular histories of the internet begin in the 1960s with the US military funding the Advanced Research Projects Agency Network (Arpanet), touch quickly on the invention of the web by Tim Berners-Lee in the early 1990s, and then jump to the dot-com boom and turn of the millennium to describe how large tech companies like Apple, Amazon, Google, and Meta ushered in the business and technical innovations that constitute the internet today. These stories emphasize a state- and market-driven path to technological innovation; justify the power, control, and wealth of the big institutional players that have shaped the contemporary information economy; and imply that a cyberlibertarian policy agenda will best support the internet’s future development.

      We have written this book to correct such stories and fill in a crucial missing part. In fact, many of the internet’s most important achievements were created by groups of hobbyists and volunteers working together outside markets, states, or firms through peer production: a way of aggregating the contributions of largely unremunerated individuals into public goods. Peer production represents the internet’s most important organizational innovation, and has led to some of its most dazzling social and technical achievements. Inconveniently (at least for those who would prefer the market- and state-centric story), peer production involves scant monetary incentives, prices, or rewards; little to no central planning or hierarchical organization; and hardly any charismatic CEOs or solitary geniuses. Instead, the story of peer production is about more or less regular people, working outside formal organizations to solve their own problems and share the results with others. It is the story of Wikipedia, free/libre and open source software (FLOSS), and many thousands of other projects, the vast majority of which you have never heard of.

      Most important, the story of peer production is about how the internet and digital media as we know it came to be. It highlights the role that cooperative ways of organizing have played in the development of the internet. Not only is cooperative production outside markets possible online, but much of the digital landscape today would not exist without it. While many assume that government investment and unfettered venture capital are the only ways to create technological and information infrastructure, they are not even the only ways we have done so in the last thirty years.

      Today, peer produced projects form infrastructure that we all rely on every single time we use the internet. They provide the technical resources that run our phones and servers, organizational models that support businesses, and software and data that drive search, artificial intelligence (AI), and more.

      We first talked about the idea for this book in late summer 2017 at the Center for Advanced Study in the Behavioral Sciences at Stanford University. We came from different countries, backgrounds, and academic perspectives, but all agreed on the need for a general, accessible introduction to peer production. Nearly ten years later, we believe that this need has only grown. The most recent monograph to discuss peer production in a comprehensive way—The Wealth of Networks by Yochai Benkler—was published twenty years ago. The intervening decades have witnessed both the continued influence and success of peer production as well as escalating challenges and threats to its viability. Enormous changes have also emerged in the ways practices and concepts from peer production have been taken up and incorporated into other domains.

      There was a time, really not so many years ago, when the potential of peer production alongside other sorts of mass online collaboration inspired grand utopian visions and enthusiasms. That time has largely passed. Today, public debate about digital technology is dominated by concerns over AI. Discussion of online participation and social media is dominated by the various harms, fears, and adverse effects associated with misinformation, polarization, incivility, social isolation, and smartphone-enabled depression and anxiety. The juxtaposition is striking and sobering.

      In writing this book, we aim to reinvest some—but not all—of the utopian, egalitarian, and cooperative energy into public conversations about digital technology as well as the things people do with it. We strive to do so without falling into naive, nostalgic, or uncritical ways of thinking. Most of all, we aspire to tell a story of what peer production has been and what it might become. We hope this book provides a guide that is helpful in documenting what has occurred, summarizing what we’ve learned, and reflecting on what it all means for the near future.

    
  
    
      
        
          1
          Introduction: What Is Peer Production, and Why Does It Matter?
        

      
      In 1991, a Finnish graduate student in computer science named Linus Torvalds sent a short announcement to an online discussion group explaining that he had been working on parts of a new operating system in his spare time. Torvalds described his project as “just a hobby [that] won’t be big and professional,” and insisted that it would be free to use, study, modify, and distribute. He was building a technically challenging piece of software called an operating system kernel, which handles the most basic functions related to communication between a computer’s hardware and software. Unlike operating system projects of the past, Torvalds invited feedback and contributions from anybody on the internet. With time, Torvalds’s kernel attracted other developers, who then worked with him to turn the hobby project into an established piece of software that the group called “Linux.” This team combined their new kernel with another internet-based collaborative project called GNU whose goal was to create a replacement for the UNIX operating system, but that had not yet tackled the project of building a kernel. The result was the GNU/Linux operating system.

      Nearly thirty years later, GNU/Linux (or just Linux—as most people call it) runs on billions of computers worldwide and has become one of the most important pieces of software in history. Nearly all supercomputers, a large majority of internet servers, a majority of smartphones, and a growing number of “embedded systems” in devices like televisions run some version of Linux. In all of these markets, Linux did not simply fill an empty niche. For example, GNU/Linux completely outcompeted or replaced proprietary server operating systems, including Solaris by Sun Microsystems, HPUX by HP, AIX by IBM, and others.

      The success of Linux upended the prevailing wisdom about how to build software. In the 1980s and 1990s, most world-class software was written by large, hierarchically managed teams of developers within immense, multinational corporations like IBM, AT&T, DEC, or Microsoft (itself an upstart of sorts at that time). Software developers worked full-time for these companies and were well paid to do so. The companies retained vast legal teams that used restrictive copyright licenses, proprietary patents, and technological measures to ensure that none of the code their developers wrote could ever be used—or in most cases, even seen—by anyone outside the firm.

      Linux took nearly every aspect of this proprietary software development approach and threw it out the window. Over many years, the Linux kernel and GNU/Linux operating system were built by volunteers collaborating outside firms, without hierarchical management structures, the use of money as the primary incentive, and the typical legal or technical arrangements to restrict access, adaptation, or reuse of the underlying source code. The vast majority of Linux contributors only wrote small amounts of code. But despite this unusual model of production, Linux’s high quality and growing market share were undeniable by the end of the 1990s. In response, firms whose business models did not depend on selling software began to redirect the effort and code produced by their developers to Linux. Over the years, as more and more development effort was invested by this mix of volunteers and paid professionals working in hundreds of different firms, Linux outperformed and outcompeted proprietary software written within some of the world’s largest and richest firms.

      Linux has inspired millions of attempts to build knowledge goods in a similarly open and collaborative manner. Although many of these were also software projects, the most famous is the free, collaboratively produced encyclopedia Wikipedia. Like Linux, Wikipedia started with an open call for volunteer contributions to “an encyclopedia that anyone can edit” in January 2001. As of fall 2025, Wikipedia includes about 65 million articles across more than 300 different language versions. In the English-language version alone, the articles were built through more than a billion distinct contributions or “edits” by more than 121 million different user accounts and many millions of anonymous contributors. Nearly all of these edits are from volunteers. Today, Wikipedia is one of the most visited websites in the world, and the largest and most comprehensive encyclopedia in history by nearly any metric.

      The collaborative production that underlies Linux and Wikipedia has been used thousands of times at a smaller scale as well. For example, while preparing the syllabus for a class, a law professor named Andreas Fischer-Lescano stumbled across some dubious passages in the doctoral thesis of German politician and then minister of defense Karl-Theodor zu Guttenberg. Fischer-Lescano searched for them on the internet and discovered that they had been copied from other sources without credit. In February 2011, a Twitter user took up the issue and asked for help analyzing Guttenberg’s dissertation thoroughly. Many volunteers joined GuttenPlag Wiki—a participatory online platform created for that purpose—and within a couple of days, the 270 or so pages of Guttenberg’s thesis were marked up with detailed documentation of apparent plagiarism in many places. About a month later, Guttenberg resigned from all political offices based on the incriminating findings. The Federal Diet in Berlin felt obliged to discuss the matter, and the responsible university committee revoked Guttenberg’s academic title based on the evidence collected by the GuttenPlag Wiki community. The media praised the contributors’ joint effort, rapid results, and impact on the political agenda. The volunteers had swiftly coordinated with each other, bundled their contributions together, and made them freely available.

      Although radically different in terms of size, scale, and scope, Linux, Wikipedia, and GuttenPlag Wiki are all examples of “commons-based peer production,” a term coined in the early 2000s by a law professor named Yochai Benkler to describe these novel kinds of projects.1 Of course, Linux, Wikipedia, and GuttenPlag Wiki are each instances of distributed production made possible by the internet. But so are sites like eBay and Instagram that work in substantively different ways. Benkler sought to identify the unique traits that made peer production so new and impactful, while differentiating it from other kinds of online collaboration and social media. Drawing on the work of Benkler and others, we propose the following definition of peer production:

      
        Peer production is a form of internet-based, distributed collaboration that shares four traits. First, peer production projects motivate participants to contribute using diverse incentives that are frequently nonmonetary. Second, peer production projects are decentralized in that they are collectively self-governed and organized by participants. Third, peer production projects are decentralized in terms of how tasks are executed. Fourth, the content created by peer production projects is protected as public commons.

      

      Each of the four traits helps to distinguish peer production from prior forms of social and economic organization as well as other types of online platforms and communities. For example, peer production projects are similar to markets in that they rely on the distributed, self-directed actions of individuals to create information and other kinds of goods. Unlike markets, however, peer production involves neither financial incentives, prices, nor exclusive property regimes. Unlike firms or government organizations, peer production involves neither contractual obligations, predefined work plans, nor hierarchical forms of management and task assignment. While some people may contribute to peer production as part of their job, many do so as volunteers. When people do engage in peer production related to their jobs, employers usually do not dictate the type of peer production work that employees pursue.

      The final trait—the fact that peer production creates resources protected as a commons (sometimes called a “common-property regime”) distinguishes the outputs of peer production as public resources that anyone can access or use without money changing hands or the negotiation of cumbersome licensing agreements. This aspect of peer production was deeply important to Benkler, and helps justify the use of a specialized term to differentiate modes of production rooted in market-based exchange or government fiat from those that occur in peer production. Yet because the term “commons-based peer production” is a mouthful, we follow others—including Benkler himself—by shortening it to “peer production.”

      These characteristics defy conventional assumptions about organizations and economic production. According to classical economic wisdom, if you want people to collaborate and efficiently distribute the outputs of that collaboration, the best way to do so involves private for-profit firms that sell goods or services in an open market. Firms hire and pay employees who are then contractually bound to pursue the work assigned to them by managers. The products of the work these employees do become the property of the company, which puts a price on them, manages sales transactions, and distributes both salaries and any profits generated along the way. In theory, these techniques solve the challenges of aligning incentives, organizing tasks, and ensuring that the resulting outputs get distributed to the people willing as well as able to pay for them. The same body of wisdom suggests that when markets do not produce or distribute a particular good or service effectively, those resources will need to be provided by a government or public agency. For parts of the world, health care, education, and transportation infrastructure are illustrations of things typically left to the government. In these cases, the incentives, pricing, and distribution of the resources in question are all managed inside the bureaucratic machinery of the state, and paid for through public revenue collection like taxes.

      Peer production represents an alternative to the behavioral models at the heart of classical economic wisdom. Neither contractual obligations, financial incentives, nor bureaucratic authority ensure that participants contribute their work, or that the work gets organized effectively. The resulting products are public commons protected as nonexclusive (rather than private) forms of intellectual property. This means that peer produced resources cannot fetch a direct price on the open market. Nor can access to peer produced resources be restricted and resold, as happens on privately owned internet platforms like Facebook or Google. Additionally, work in peer production is neither paid for nor managed through government funding, direction, or oversight. Uniquely, peer production projects retain collective, autonomous control over the scope of their work, legitimacy of their leaders’ authority, and selection of tasks worth pursuing. In other words, peer production projects like Linux, Wikipedia, and GuttenPlag Wiki demonstrate models of knowledge production that follow different social and economic arrangements than those that have produced nearly all similar goods and services in the past.

      Over time, the impact of peer production has grown. Although it often remains invisible, peer production supports critical economic and social activity. Like the example of Linux, peer produced knowledge goods have become universal digital infrastructure. People all over the world rely on peer production even when they are not actively contributing to or visiting the websites of peer production projects. Beyond Linux and Wikipedia, well-known examples of peer production include the Firefox web browser and online mapping project OpenStreetMap. Lesser-known instances include software like Apache and NGINX, which run the vast majority of web servers on the internet, and the ubiquitous encryption software package OpenSSL, which handles secure connections and authentication across billions of financial transactions and account sign-on activities.

      Through these projects and others, peer production has become a normal part of our media-suffused lives. Almost any time you visit a website, enter a question into an AI chatbot or search engine, interact with a smartphone, make a financial transaction, or sign on to an online service, you rely on software that was created through voluntary and nonmarket means. Peer production has reshaped property regimes and enlarged the common stock of public knowledge. As such, it boosts the capacity of people to do more for and by themselves as well as cooperate with others. Key examples like Wikipedia or Linux affirm the efficacy and sustainability of this nonproprietary approach to supplying knowledge goods and services.

      
        Peer production projects retain collective, autonomous control over the scope of their work, legitimacy of their leaders’ authority, and selection of tasks worth pursuing.

      

      Peer production also opens pathways for other aspects of human flourishing. Cooperative institutions provide opportunities to work, share, and thrive in ways that advance important civic and moral virtues. Autonomous peer production communities have become, in the language of sociologist Eric Klinenberg, valuable forms of “social infrastructure” that benefit both individuals and collectives.2 From this perspective, those involved in peer production retain and exercise the freedom to pursue autonomous goals by autonomous means as a way of preserving these freedoms for others too.

      What are a bunch of unpaid volunteers doing at the heart of the modern commercial internet? How do these volunteers get anything done if nobody is in charge and nobody pays them for their work? Why should we trust anything these communities create to support so many fundamental parts of our digital lives? In this book, we introduce peer production and offer answers to these questions. Peer production projects confront and overcome complex challenges, sometimes more effectively or at a lower cost than available alternatives. At a time when many of the world’s most powerful companies and governments struggle with misinformation, declining participation in civil society, and growing social divisions, peer production supplies examples from which we can learn.

      Peer production has also inspired new kinds of organizing, innovation, and mass collaboration that do not strictly fit our definition but instead share traits, or conform in weak or ambiguous ways. For instance, many companies have abandoned or loosened hierarchies and adopted flexible contracts. Public sector projects have incorporated mass collaboration and coordination techniques first developed in peer production. Online sites such as Reddit, Yelp, GitHub, or Airbnb have built new models of information and resource sharing that draw from peer production while diverging in critical ways.

      To take one, Reddit is a site where people join topically defined subcommunities (subreddits) in which they voluntarily share information in “posts,” then vote and comment on those posts. The aggregation—also known as collaborative filtering—of the voting as well as commenting activity produces a collective sense of what’s most interesting or important. This model was drawn from previous peer production projects including the Open Directory Project (discussed in chapter 3). Thinking back to our definition, we would say that Reddit relies on diverse, nonmonetary motivations and decentralized goal setting and execution, but that the products have always been formally controlled by Reddit’s corporate owners (i.e., not a commons). Reddit’s owners initially adopted a permissive attitude toward data redistribution and reuse that made Reddit function like a commons. Over time, this changed as Reddit prepared for an initial public offering of stock. AI companies engaged in the bulk collection and reuse of Reddit data, raising the financial stakes and introducing threats to the site’s viewership and engagement. In spring 2023, Reddit’s owners restricted and started charging for access to their data, making the site much less like a commons and provoking a backlash among some of the most committed volunteer contributors. Legalistic distinctions about the ownership of the community-generated content and data turned out to have huge consequences.
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