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Distributed ledger technology (DLT) is increasingly proposed as a powerful tool to address the social and ecological challenges in the Global South. DLTs are opening up possible futures, one of which is a wave of infrastructure decentralization with common-centric and cosmo-local production. Shared logistics and supply chains for a circular economy, with collaborative and networked “flow” accounting allow the integration of contributive logics as well as the integration of social and ecological externalities, including practical knowledge on resource use limitations linked to planetary boundaries, as an integral part of ecosystems of productive collaboration. Indeed, DLTs remove the need for central intermediaries to validate transaction between parties, who instead place their trust in the encrypted, disintermediated system software. DLTs can be designed as a new unencloseable (non-commodifiable) medium of communication, which could lead to radically new forms of cooperation, organization, and governance. Yet these revolutionary possibilities will not be realized unless technologists consciously and strategically design systems redistributing sovereignty from elites to the people in financial, service, and national infrastructures. This paper concludes with a critical examination of the application of DLT in Puerto Rico and how DLTs could alter the production and exchange of “value” in service of a global popular sovereignty.
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“We do not live in an era of change, but in a change of eras.”

(Rotmans, 2014).


INTRODUCTION

Technology is always a combination of the technical, political, social and economic. Distributed ledger technology (DLT) is a relatively recent technological innovation which enables secure, distributed exchange and registry of assets without the need for a trusted third party. Most DLT-based applications (outside of cryptocurrencies) are still in their “alpha” phase, that is, the first phase to begin testing in real-world contexts. DLTs are a digital ledger of transactions of assets where the ledger is widely distributed among stakeholders and maintainers. The first, and perhaps most widely-known application of DLT, created by Satoshi Nakamoto, was the Bitcoin blockchain with several cryptocurrency blockchains soon following Bitcoin's creation. The creator(s) of blockchain technology emerged from the self-identified cypherpunk movement of cryptologists and coders of which Nakamoto was a member. As Nakamoto wrote in an email to early collaborator Hal Finney, “It's very attractive to the libertarian viewpoint if we can explain it properly” (Nakamoto, 2008).

Back when Satoshi had first launched the software, his writings were drily focused on the technical specifications of the programming. But after the first few weeks, Satoshi began emphasizing the broader ideological motivations for the software to help win over a broader audience (Popper, 2015, p. 30).

However, currencies like Bitcoin are only one small set of possible DLT applications. Others include payment processing, online voting, humanitarian aid, copyright protection, cooperative exchange, digital identity management and supply chain verification. The democratic promise of DLTs that Nakamoto foresaw reside in their tendencies toward decentralization and horizontalism. Some DLT applications may allow for the democratization of finance, services, agriculture, and governance without traditional geographic limitations (Manski, 2017). It is important to distinguish the general concept of distributed and collaborative ledgers, from the specific historical expression of using them through a blockchain-based infrastructure. Today, several post-blockchain DLT's are already in development. A distributed ledger is a database that is stored and maintained on multiple computing devices, and each of these “nodes” replicates and saves an identical copy of the ledger. Blockchains are a form of distributed ledger technology created to provide a secure and valid distributed consensus across one universal chain of blocks. Post-blockchains do not rely on a single chain of blocks and may have multiple chains. They often incorporate different means of security and consensus protocols.

The proper application of DLT is controversial and contested terrain. Although Messner (1988) originally used the concept of contested terrain to study sports culture, it is a useful theoretical framework for examining technology as cultural practices that reinforce both existing power dynamics and social inequalities. Specifically, DLTs enable several new types of value accounting which are being used to change the direction of global capitalism by aiding its transition to a more equitable communitarian future.

Over the last decade, commons-centric economic models, including both open source communities and urban commons have steadily increased in number. In one study, the P2P Value research project examined 300 peer production projects that are using, prototyping, or experimenting with contributive accounting (Utratel, 2016). Contributive accounting replaces the accounting of hourly labor as a measure of value with open production communities that attempt to recognize all manner of contributory behavior in their value accounting. To achieve this alternative accounting system, DLTs, game theory and cryptography are being combined to create scalable ecosystems that encourage contributions by community members. Tiberius (2018) of Sensorica's Open Value Network explains:

Our thesis is that in order to reward all the participants in p2p [peer to peer] economic activity, and thus to incentivize contributions and make participation sustainable for everyone, we need to do contribution accounting: record everyone's contribution, evaluate these contributions, and calculate every participant's fair share. This method for redistribution of benefits must be established at the beginning of the economic process, in a transparent way. It constitutes a contract among participants, and it allows them to estimate their rewards in relation with their efforts. We call this the contribution accounting system.

Brastaviceanu is part of a global movement sharing a vision of a post-capitalist society created through cooperatively controlled socio-technological architecture. Central to this transformation is a shift in the concept of “value” as it exists in contemporary global capitalism toward a new role for value in a decentralized system of economic relations. Capitalism can be described simply as a system in which those who hold capital rule (Manski, 2016). McCarthy (2018) describes four foundations of capitalist society, which is summarized below:

1. Production is for exchange (not consumption) and profit (not barter).

2. Productive assets are privately owned by a small minority (capitalists).

3. Most people need to work for someone else to survive (wage labor).

4. There is a monetary system that produces bank-credit money (centralized monetary system).

What does this tell us about the character of value in capitalism? Capitalist markets recognize profit—that is, exchange value—as value and prioritizes social, political and technological processes which that enable the production of commodities for exchange value. However, in capitalism, everything else required for the reproduction of life—such as a clean healthy environment, care work, and altruism—is considered an economic externality, having no exchange value (Moore, 2015).

We can see the capitalist economy's crisis of value all around us: the rampant destruction of ecosystems, oppressively meaningless employment, extreme poverty, rising xenophobia, and more. The pathological value accounting of global capitalism is diametrically opposed to the cooperative values of humanity (Rousseau, 2012). Bellamy Foster (1992) and O'Connor (1991) expanded Marx's original thinking on labor and resources to consider capitalism's impact on the environment. They assert there is a general law of environmental degradation under capitalism. Marx in Capital 1 (1977) discusses the exploitation of common resources and argues that capitalism creates value through the appropriation of common-pool resource and the exploitation of labor, abstracting the exchange value of nature from “real places and real live people” (O'Connor, 1998, p. 128). The first contradiction under capitalism is therefore “the absolute general law of capitalist accumulation” (Marx, 1977, p. 644), which means that capitalist processes accumulate capital through generating value from common resources. Foster then argues a second contradiction follows from the first, when the same contradictory drive to profit depletes capitalism's ecological foundations. Capitalism thereby produces the ecological conditions of its own decline through the exploitation of its ecological resource base, causing progressive ecological crises. Foster refers to this as “the absolute general law of environmental degradation under capitalism [which] increasingly constitutes the most obvious threat not only to capitalism's existence but to the life of the planet as a whole.” (p. 78; see also Kovel, 2007; Smith, 2007; Foster et al., 2011; Moore, 2015).

While this special issue is focused on the Global South, we recognize the overarching role of capitalism and technologies increasing interconnectedness of the world economy as giving rise to novel articulations of social and political power. Past North and South, core and periphery divisions traditionally invoked by World System theorists (Amin, 1977; Gunder Frank and Gills, 1993; Chase-Dunn and Grimes, 1995; Wallerstein, 1998; Arrighi, 1999) may now be less characteristic of global capitalism as highly complex supply chains circle the globe with design, manufacturing, assembly, and shipping occurring in many different countries. The transnational capitalism class (Sklair, 1997; Sassen, 2013; Robinson, 2014) always takes advantage of new technologies to ease transnational flows of value and DLTs are being incorporated into this system. For example, DLTs are being used to free monetary value from nation-state restrictions as the currency exchange and remittance network Ripple (Martindale, 2018), is accelerating transnational capital flows and globalized circuits of production (Groenfeldt, 2017).

We use the work of the non-profit P2P Foundation and Sarah Manski's research as our theoretical foundation for this paper. The P2P Foundation is a global network dedicated to advocacy and research of commons-oriented peer to peer (P2P) dynamics in society. P2P and commons-oriented communities, values and practices are now increasingly present in the world of physical production through open design, the sharing economy and co-working in community-operated, collaborative workspaces like hackerspaces, makerspaces, and Fab-labs. These movements represent a cultural shift toward new kinds of technology enabled democratic and economic participation that we believe are sowing the seeds for a more sustainable, egalitarian future.

This paper presents research from the P2P Foundation and Sarah Manski's ethnographic interviews and provides a clearer understanding the role of emerging value accounting in the creation of techno-social infrastructure. We have developed a four-quadrant model (Figure 1) to explain four competing socio-technological infrastructures, that co-exist, strive toward hegemony, and represent a different set of social-economic interests and value systems. The paper is structured as follows: subsequent to this introduction, Part 1 introduces cooperative values, new value logic emerging in cooperative productive communities, the practice of commoning as a response to structural crises, and explains in depth the models of techno-social infrastructure. Part 2 discusses cosmo-localism as a new mode of production in comparison to traditional manufacturing and distributed global manufacturing. Part 3 is a survey of blockchain and post-blockchain technologies and a brief explanation of how these technologies integrate into three different accounting innovations with the city of Ghent as a case. Part 4 discusses the example of Holochain as a social movement that has created a new technology that enables “holoptical knowledge” accounting. Part 5 explains new forms of value accounting for post-capitalist production. Part 6 introduces Puerto Rico as a case of a space in which blockchain technology is touching down with repercussions for governance and sovereignty. This paper concludes the possibilities of DLTs cannot be achieved unless developers, designers, investors and technologists consciously and strategically design systems according to the principles of the commons with further analysis and discussion of the class nature of technology and accounting, including an exploration of the implications for social movements' praxis and accounting technology agency as part of the struggle to create emancipatory and regenerative future techno-social infrastructure.
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FIGURE 1. Generative vs. extractive economies: four competing socio-technological value systems (used with permission. Graphic by Michel Bauwens, published in “P2P Accounting for Planetary Survival,” P2P Foundation, upcoming 2019). This framework was first introduced in Kostakis and Bauwens (2014) and was re-worked and published in the form used in this article in Bauwens and Pazaitis (2019, p. 35).




PART 1: THE NEW COMMONS-CENTRIC VALUE LOGIC

Before discussing new value accounting socio-technical infrastructures in detail, it is essential to stress the role of culture and ideology in the package of successful movement strategy (Polletta, 2008). The ideology these groups share to construct their future making strategies include cooperativism or moving beyond capitalism to a commons-based economic system that regenerates both people and planet. While capitalism is ubiquitous and its destructive presence is felt everywhere, the number of people involved in creating a cooperative economy beyond capitalism is not marginal. More than 1.2 billion people are members of a cooperative, equaling one in every six people on the planet. As of 2018, there are more than 3 million cooperatives worldwide and the 300 largest cooperatives hold a combined market capital totaling more than $2.1 trillion (World Co-operative Monitor, 2017, Website Homepage).

Cooperatives place ethics, values, and principles above profits and cooperative enterprises reinvest in individual worker-owners, communities and the growth of the cooperative movement. Rather than only being paid a wage for their labor, cooperative members both own and run their businesses. This model is superior to distant corporate boards of directors running the business because the worker-owners do not choose environmentally destructive production processes or choose to close the business to move it to a lower wage location. More than 10% of the world's employed population, or 280 million people, enjoy these working conditions (World Co-operative Monitor, 2017).

Those millions of people who are involved in the cooperative movement are actively shaping culture, and they understand that technology can play an important role. For example, the International Cooperative Alliance (ICA) is looking at how to use technology, including blockchains, to move “the co-operative model into our digital and virtual age” (ICA, 2017, Blueprint for a Co-operative Decade webpage). The use of blockchain technology by cooperative enterprises reveals how, “new technologies in combination with the conscious and determined exercise of political agency can create another, better world for all of the world's people” (Block, 2008, p. 32). Cooperatives are but one of the “governance” forms appropriate for co-managing shared resources, and there is a lot of experimentation with various forms of “generative enterprise,” following the five conditions of generative ownership forms (Kelly, 2012).1

The “commons” is a concept that is deeply rooted in human history, and commons-based technology include: the free/open source software movement; the free culture movement; open hardware; open access to education and science; physical production through open design; hacker/maker spaces and Fab-labs; and the sharing/solidarity economy. The purpose of our essay is to describe an emerging value accounting socio-technical infrastructure that is centered around “shared resources” (i.e., “commons”) that aims to solve to inter-linked structural crises facing our current political economy. We define the commons as being:

1) a shared resource (hence a common “social object”);

2) the activity of collectively creating or maintaining that resource, i.e., a human choice and activity;

3) a management of that resource according to the own rules and norms of that community (auto-normativity).

Commoning is essentially the mutualization and pooling of resources by communities and groups of stakeholders, whereby the “cooperative” format can be seen as a governance mechanism for specific commons. The long-term HANDY (Human AND Nature DYnamics) study of the collapse of all previous civilizational models, has established a linkage between crisis and the re-mutualization of societies, and has identified equality as a key factor to either avoid crises, mitigate their effects (shorting the crisis periods), and create the necessary resilience for the restructuring of civilizational models (Motesharrei et al., 2014). Whitaker's book (Whitaker, 2010) on Ecological Revolutions and the Axial Religions, provides for several in-depth case studies on this point in Asia (twelfth Japan f.e.) and Europe (fifth century, End of the western Roman empire).

The first structural crisis we identify is the ecological state of our planet, destructive climatic change, and issues of resource scarcity, which, in the context of competing peer polities (nation-states), could potentially lead to war. The second structural crisis concerns the social state of our planet, in which unprecedented inequality, and the stagnation and decline of the “middle classes” in “advanced countries,” is leading to social upheaval, and in the ascension of power of right-wing populist parties challenging democratic norms. Very much related to the first two factors of crisis is the third one: the need for the sharing of knowledge which can solve these issues. The emergence and intensification of these crises has led, in a large degree as a response, to converging, but still largely fragmented, constellations of forces and initiatives that aim to solve these crises.

The first set of movements are mobilized around issues like sustainability, the circular economy, the “blue” economy, etc. They are working on making systems of production more ecologically sustainable; diminishing the human footprint on nature. The second set of movements goes farther and is looking to create a more cooperative, socially just, “solidarity economy,” and to create ethical livelihoods. This is often referred to as the “social solidarity economy” sector and it includes the cooperative model introduced above. The third set of movements concerns the sharing of knowledge, code and design in global open source and design systems by creating globally scaled networks of collaboration. This is referred to as a “global technological commonwealth” (Manski, 2017).

These three movements are engaged in experimental, prototypal, and pre-figurative practices and are using and strategically developing new types of technological tools with affordances (Manski and Manski, 2018) fitting their needs. In this process they seek to escape dominant technologies which exacerbate inequalities and limit human potential.

This paper is dedicated to the description of this emerging value accounting techno-social infrastructure, in which various social groups and interests are vying for, if not hegemony, then at least the creation of tools that allow for relative autonomy of their pursuits. We have developed a four-quadrant model (Figure 1) to explain four competing socio-technological infrastructures, that co-exist, strive toward hegemony, and represent a different set of social-economic interests and value systems. The two axes represent: (1) the polarity of local/distributed vs. global/centralized forms of organization; and (2) the contrast between for-profit and for-benefit purposes.

A first model involves enabling p2p (peer to peer) behaviors (both commoning and p2p-forms of market exchange) through centrally-owned and controlled corporate platforms, think of Facebook/Google, Uber/AirBNB as examples. This model, which also includes state actors that aim to control internet communication and platforms, we call Leviathan, since it is about surveillance, the control and nudging of human behavior, and the capture of value from commoners.

The second model, which is the one that will be discussed in the greatest detail, is the model of distributed capitalism. These are formally decentralized systems that aim to create permissionless usage by avoiding centralized gatekeepers (we will amend this over-simplification later). We call this model Mammon2, as the aim is, despite the use of open source technologies and commons of code, to extract profit.

The third model involves creating commons for local provisioning, this is the dominant model among urban commoners not working toward profit-maximization. Manzini (2011) characterized this model as “SLOC,” for Small, Local, Open, and Connected. This model shares global knowledge over a common platform, but still aims to operate locally (i.e., the global serves the local).

Finally, there is a fourth model, based on global open design communities that aim to create global common goods and are organized beyond the local. In this model, the global is recognized as a priority. These projects are often managed by non-profit and democratically run foundations, and rarely surrounded by not-for-profit3 entrepreneurial coalitions.

For the third and fourth model, we use the name Gaia, the Greek Goddess of the Earth, since these projects are most often geared toward sustainability. The third model is specifically “generative” in its orientation toward local communities and ecological and social goals. In the fourth model, the ecosystems are generative toward the creation of global common goods that are universally available.

This means that we are not merely discussing competing models and platforms in the name of efficiency or profitability, but also worldviews and ideologies, with different social and political priorities. We are interested in moving from “extractive” models, in which private technological platform owners extract value from people and natural resources, without necessarily adequately rewarding them; toward generative models, which allow for the creation of ethical livelihoods for commoners (i.e., those that contribute to the creation of the shared resources), while also staying within planetary boundaries and even actively trying to regenerate the state of natural resources. This gives us a potential set of four generative socio-technological forms for our productive value accounting infrastructure.

Before going further, we need to explain the new value logic that is emerging in these productive communities. Consider the following (Figure 2), where we expand the logic at the micro-level of what we call the commons economy, to a model for society as a whole.
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FIGURE 2. The post-capitalist scenario of a stable commons allied to a social economy (used with permission. Graphic by Michel Bauwens. Published in the Flok Society, http://floksociety.org, transition plan, https://book.floksociety.org/ec/ draft pdf, 2014).


Now we will discuss what we have learned after 10 years of observation of the commons-centric economic systems, which includes both open source communities and urban commons. The P2P Value research project (Utratel, 2016) has shown that a majority of the 300 peer production projects studied were engaged in using, prototyping or experimenting with contributive accounting (i.e., forms of accounting not based on hourly labor but recognizing all other manners of contributions in these open and permissionless production communities).

Value in the Commons Economy (Bauwens and Niaros, 2017a), based on different case studies of advanced peer production communities, such as Enspiral and Sensorica, discovered the following common concepts and practices found in successful organizations:

The new peer production communities are directly oriented to the production of use value, not exchange value, and make claims to “value sovereignty”; the right to determine context-based value regimes that differ from the sole recognition of commercial value under capitalism. This allows for an autonomous flow of value within the communities and for the recognition of all kinds of contributions, not just paid “commodified labor.”

These new communities create a membrane between the commons and the market, which allow them to regulate the flows of value between income from the market and state-based value models, and the internal flow within the commons, which can be differentiated from each other. This practice makes it is possible to accept revenue from outside the commons, but to distribute it according to the norms of a particular commons.

These communities' practice and experiment with reverse cooptation of market income and investments, i.e., “transvestment”4 While traditional investment concerns using capital to obtain more capital, transvestment translates market and state investments into the growth of commons assets and infrastructures. For example, capital is attracted and even remunerated, but increases the common stock of free software, or commonly-owned land in a land trust, etc. One of the techniques is to create a wall between investments and the purpose-driven generative entities creating livelihoods for the commoners.

A few are experimenting with new forms of licensing, halfway between the “free-for-all” copyleft licenses and the privatizing copyright licensing models. In copyfair models, the sharing of knowledge remains entirely free, but commercialization is conditioned by some forms of required reciprocity with the commons.

We recognized three models: one in which the commons and the market are clearly demarcated, allowing free unpaid contributions and free usage within the commons, which is thereby protected against contamination by market exchange logics; a second model in which contributions are rewarded by a different value equation; which are then funded post-hoc by income from the market and the state; and finally a third one that more intimately and directly links commons contributions to market income.

The report, Thermodynamics of Peer Production (Piques et al., 2017) shows the vital impact of mutualization of infrastructures of production and consumption, to the lowering of the footprint of humanity, which is already visible in the local commons-centric food economy. Sharing resources, for example, in car-sharing that follows non-profit or cooperative modalities (but NOT using models like Uber, which augment resource use), every shared car can replace from 5 to 15 private cars5, dramatically reducing the needs for matter and energy expenditure.

These advantages were confirmed in a study of the urban commons in Ghent (Bauwens and Niaros, 2017b) which found that for every single provisioning system in the city, there are now no longer just choices between private and public models (say private housing vs. state-sponsored social housing), but also commons-based alternatives (such as commons-based cooperative housing modalities). Various studies have confirmed, at least for car-sharing, that this type of mutualization effectively overcomes the Jevons Paradox, which states that lowering cost and efficiency often leads to higher consumption. The challenge is to place the advantages of mutualization in lowering the human footprint in a sufficiently systemic change effort, so that gains in one sector are not undone by higher consumption in other sectors. It should be noted that these type of already functioning urban commons, were created before the emergence of blockchain technology, and generally do not use these types of technologies.

We cannot stress this enough: putting commons center stage (i.e., shared resources self-managed by their stakeholder communities), is an ancient practice and a vital necessity in any current social and ecological transition. From the above, we can see that the model of peer production, which allows for open contributions to shared ecosystems of collaboration, is already functioning in two areas. First, it works to produce immaterial knowledge, code, and design. Second, it works for models of redistribution, i.e., in the case of shared mobility, shared housing and other provisioning systems, where the “capitalist system” is still responsible for “marking” but where commons-based modalities can change the mode of exchange or distribution.

We need to stretch this one step further and ask ourselves the question, Can we extend the model to the actual production of physical products and services? As this process has already started in the case of cooperative systems to produce both organic food and energy, we can confirm this question positively.

To illustrate these theoretical points, let us give us some examples from Ghent. The context is a substantial 10-fold growth of commons-oriented urban projects (Figure 3) in 10 years, from about 50 in 2006 to 500 in 2016. Every mode of provisioning in Ghent is available in private form and often in public form, but what is remarkable is that every provisioning system has several commons-based alternatives. What do these projects look like?

• Partago is a cooperative for electric carsharing, with a relatively low number of cars, but which is expanding in Europe by way of a protocol cooperative; shared protocol and software base that is available globally for local partners who accept the common rules. Degage is an association for carsharing, which in 2016 possessed 130 cars for 1,300 members. A similar project in San Franciso revealed that each shared car replaced 9–13 private cars.

• Energent is a successful renewable energy cooperative, which is moving from installing solar panels to the houses of individual members, to a neighborhood model, to use the spare roofs of public and empty private buildings in order to solve the instability of renewable energy production which depends on wind and sunlight. Through this type of scaling, it becomes economical to put solar panels on roofs that are facing north, since they generate energy at times where south-based panels are less performing.

• The LEF project, which was experiment in three public schools, shows how organic, fair and local food can be sourced from local organic farmers in the bioregion of Ghent, using a zero-carbon transportation system of cargo bikes, and create employment for local schools. Copenhagen has achieved 94% of organic food for its students of public schools.
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FIGURE 3. City-supported cosmo-local production infrastructure (used with permission. Graphic by Michel Bauwens. City-supported cosmo-local production infrastructure Previously published in: P2P Accounting for Planetary Survival. By Michel Bauwens and Alex Pazaitis. P2P Foundation, 2019).


All these projects are local, but we believe they can be scaled through cooperation amongst cities at a continental or even global level. This would require that a league of cities decide to cooperate to establish open global design depositories, for each of the provisioning systems that citizens of cities require for the good life. We also call this protocol cooperatives (Figure 4), in which a multi-stakeholder organization holds, protects and manages the shared knowledge that is necessary. Let's not forget that the fast-growing network organizations, such as Occupy (ephemeral as it turned out to be), Fablabs, and many others, are not centralized organizations but marked by their adherence to a common protocol, infrastructure and sets of rules. The following graph shows how this cooperation can occur. At this scale, it would become more useful to actively engage in the construction of distributed ledgers that can be powered, strengthened and scaled through Open AI.


[image: Figure 4]
FIGURE 4. Summary of the cooperative forms in commons-centric economies (used with permission. Graphic by Michel Bauwens, to be published in “P2P Accounting for Planetary Survival,” P2P Foundation, upcoming 2019).


One issue we would like to address is to give an indication of how even the older cooperative forms, can be enhanced and changed through the use of the commons paradigms.

Our point of view is the following: cooperatives are a way to govern “limited commons”; not commons that belong to the whole of humanity, but commons that belong to a particular community, say of worker owners. The two main critiques of traditional cooperatives are that they often lead toward either worker capitalism, or managerialism. In the first model, the workers' collective competes in the capitalist market, and in order to do so, adapt their practices to those of capitalist enterprise, losing their distinctiveness in all but one dimension: that of sharing the profits to all workers instead of to all shareholders; in the second model, a managerial layer takes over the management and empties the democratic promise of participation in commons governance.

In the network model we propose, cooperative forms become part of ecosystems of collaboration, using shared ledgers (DLTs) and logistical chains. Open cooperatives are coops that are structurally aligned to the commons, either through the production of immaterial and universally available commons, such as free software, which they co-produce for the benefit of all present and future users without discrimination, or they are committed to directly produce for the common good, creating value streams beyond the interests of its own employees and partners. Open networks allow cooperatives to scale globally without each one having to develop its own infrastructure. If such coops share the basic knowledge about their productive infrastructure, so that others can also join its work models, then we talk about protocol cooperativism, which occurs when multiple participants using a generic toolset.



PART 2: COSMO-LOCAL PRODUCTION FOR DEVELOPMENT, AND THE ROLE OF SHARED SUPPLY CHAINS AND DISTRIBUTED LEDGERS

While capitalism's reach can be felt almost everywhere on the planet, there are competing economic models vying for hegemony as the dominant mode of production in the world. The prevailing model is the neoliberal model, which seeks to locate production wherever in the world where the greatest amount of production cost can be externalized. This is a model heavily dependent on globalized world trade and weakened national and local sovereignty. Capitalist neoliberalism is simultaneously responsible for high levels of economic growth and accompanying advances in poverty reduction, but it has also greatly increased inequality in and between nations and is responsible for incredible ecological catastrophes, of which global climate change is a part (Dyer-Witheford, 2004; McCarthy and Prudham, 2004; Heynen and Robbins, 2005; Heynen et al., 2007; Bakker, 2009).

A different economic model are the challenges being mounted by both right wing and left wing “populist” forces, which is dependent on the rhetoric of re-strengthening the nation-state and keeping world trade in check according to national interests. This is often understood to be a protectionist model. Progressive versions of this model focus more on the interests of the broader population but are similarly wedded to a revival of the nation-state (Clausing, 2019).

However, what we are presenting here is a third economic model, a global technological commonwealth (Manski, 2017), whereby global cooperation in science and technology is not just maintained, but drastically increased, using open and shared intellectual property; while production is conducted more locally, by making use of the latest advances in distributed technology and manufacturing (Figure 5). So, imagine for example a global network of distributed car factories, consisting of local production units, but cooperating around a global knowledge commons. In this system, the “economies of scale” of global capitalism, are replaced by the “economies of scope,” as every factory has access to the latest advances to produce the most sustainable cars possible. One of the associated ideas is the drastically diminish the need for material transport of raw materials and finished products, and to obtain drastic reductions in the human footprint.


[image: Figure 5]
FIGURE 5. Cosmo-local production [used with permission. Graphic by Ramos (2017)].


Referring to our previously mentioned study and mapping of 500 urban commons in the city of Ghent, Belgium, we can conclude that most of the projects studied were merely redistributive (i.e., they take a resource that is produced in the market economy but use it differently). For example, the non-profit car sharing association Degage, mutualizes car use, but does not produce the cars, it buys them on the market. By contrast, many of the commons-centric ecosystems in food and energy, produced their shared resource outside of the competitive capitalist market systems. Examples of this are energy cooperatives producing renewables, or Community-Supported Agriculture (CSA) projects in which both users and producers are engaged in cooperation through a joint ecosystem that is poly-governed by its stakeholder communities. In both cases, the production system itself is affected; moving beyond redistribution. We are talking therefore about strategically using technology to transform modes of production and exchange that start to be deeply affected by the logic of commoning. Figure 5 summarizes the differences between the old global neoliberal model and what we propose as cosmo-localization.

Cosmo-location (Figure 5) is sometimes summarized by the statement everything that is light is global and shared, everything that is heavy is local. At the P2P Foundation, we use this definition and include three specifications:

1) a cosmo-local project is based on globally shared processes, protocols, software, designs which must be available beyond a single corporate entity.

2) a cosmo-local project is based on the “subsidiarity of material production,” i.e., the production must be as close as sensible to the place of human need; this is therefore not the localization of everything, but a sensible reorganization of supply chains toward more local (in diverse senses, such as bioregional); the model is most commonly associated with the idea of a network of micro-manufacturing entities or distributed manufacturing.

3) Cosmo-local production implies generative market or non-market entities, which can come in a variety of acceptable formats, such as cooperatives, purpose-driven companies (B-Corporations), solidarity and social economy.

The following table details of how the cosmo-local production and exchange paradigm can be compared to existing models.



PART 3: A SURVEY OF POST-BLOCKCHAIN LEDGERS FOR SHARED SUPPLY CHAINS

What kind of socio-technical infrastructure would we need to implement the global possibility for a socially just, and ecologically stable cosmo-local production infrastructure? The first step is to move from merely competitive private firms which are operating with little awareness of planetary boundaries, to shared circular supply chains.

Supply-chain cooperation, a move toward collaborative eco-systems of production in which production information and information on the flows of matter and energy must be visible in the specific contexts of the participants, will require the second step: a transition toward collaborative and distributive ledgers. We already know from collaboration on immaterial commons, such as knowledge (Wikipedia), software (Linux), or design (Arduino), that participants in ecosystems can coordination their work and production, because they work on “holoptical” knowledge systems, in which knowledge is shared, allowing for mutual coordination according to “stigmergic” principles, i.e., collaboration through signals, as seen in nature already with social insects. But ledgers, which account for transactions, are signals for material production; hence, through collaborative ledgers, we can also coordinate physical production and transactions.

For example, from the supply chain management firm Provenance, “Opaque supply chains are devastating environments and compromising the well-being of people, animals, and communities. Every product and business are different, but rarely do we have the information we need to make positive choices about what to buy.” (Provenance, 2016, About webpage).

Provenance is using distributed ledger technology to “disrupt how we track the attributes and journey of every material thing” and document the authenticity and origin of materials and ingredients in consumer products (2016). Another company, Skuchain, is creating a system of material identifiers in the structure of both barcodes and RFID tags to digitally enable the transfer of goods across the entire global economy (Skuchain, 2016). Foodtrax is a blockchain-powered dApp that plans to track food from its origin to the store shelf with the goal of eliminating food waste that occurs from improper handling and storage (BCDC, 2018).

It is important to distinguish the concept and idea of shared distributed ledgers, from the specific current implementations of the blockchain, which but one flavor of shared distributed ledger that may have structural and environmental issues that may not be overcome. Hence the global commons movement is paying close attention to post-blockchain ledgers, which have different underlying philosophies. For example, the Holochain distributed ledger, rather than aiming for a single worldwide chain of transactions, in which every transaction needs to be verified with the total accumulating database of all global transactions, has a biomimetic philosophy, which allows for local and contextual open ledgers to connect with each other and become interoperable.

There are several important shifts that need to take place in the forms of value accounting that will be shared over these open and distributed ledgers. First, these digital value accounting systems must be fully open, transparent, and shareable when the actors need it. Accounting is what allows for mutual coordination mechanisms, now already the de facto standard for the open source production of code, design, and knowledge, to become the practice for physical production. In short, every transaction in the physical world, will have its digital representation, and if these representations are shared, then actors in the physical production process can adjust their actions and processes to each other.

We believe that most blockchain-based ledgers represent anarcho-capitalist market values, i.e., neoliberalism on steroids, and that post-blockchain ledgers reinforce commons-centricity and linkages to contributive and ecological value. Figure 6 outlines some of the alternative principles for such commons-oriented ledgers. So just as we can change platform capitalist platforms into poly-governed platform cooperatives (Figure 4); we can also adapt DLT projects to make them more commons-centric or at least commons-friendly. These possible changes in the design of DLT systems, are what Figure 6 is intended to illustrate.


[image: Figure 6]
FIGURE 6. A comparison of right-libertarian vs. commons-centric distributed ledgers (used with permission. Graphic by Michel Bauwens. Sourced from the report from P2P Foundation: P2P Accounting for Planetary Survival, 2019, https://wiki.p2pfoundation.net/P2P_Accounting_for_Planetary_Survival).


These new value accounting systems must be eco-systemic and inform actors how their actions are embedded in social and ecological systems, of which they are but one player. The new value accounting must be able to integrate social externalities, both positive and negative, which means moving from pure representations of market value, to the full representation of contributive value; and they must integrate the positive and negative ecological externalities, i.e., thermo-dynamic accounting (see Figure 7). While capitalist double entry accounting only informs productive entities of how well they are doing with their capital, without any information about the “state of the world,” the new eco-systemic accounting (i.e., distributed value accounting), gives participating entities a full insight into networks of production, with all the “context-based sustainability data” they need to integrate awareness of planetary boundaries in all their choices.


[image: Figure 7]
FIGURE 7. Four kinds of externalities (used with permission. Graphic by Michel Bauwens. To be published in upcoming report by P2P Foundation: P2P Accounting for Planetary Survival, 2019, https://wiki.p2pfoundation.net/P2P_Accounting_for_Planetary_Survival).


So, this gives us three different accounting innovations that need to be integrated in a more holistic accounting system:

1) contributory accounting, which is the capacity to account for non-market contributions to the shared resource.

2) flow accounting, or accounting that gives the eco-systemic context for each transaction.

3) thermodynamic accounting, involving direct access to the flows of resources and energy use, so that production can be managed for human needs without exceeding planetary and resource boundaries.

The Nest project in Ghent uses contributory accounting. After a call for a common (i.e., a form of cooperative procurement which assigns the project to the coalitions that most demonstrate their ability to federate), more than 70 organizations organized themselves to manage a temporary space in Ghent, which was an old administrative building with eight floors. Each floor had a thematic focus and was managed by the contributory community. The rent dependent on the common good level of each activity. For example, for-profit projects with no common good aim played a much larger part of the rent than the projects working for free for the common good. Contributive accounting allows the creation of membrane which redistributes income from external sources, but to recognize non-market contributions as being valuable for the development of the shared resource.

Similarly, flow accounting, takes the form of Resource-Events-Agents accounting6. These forms of value accounting do not use double entry ledgers but seek to describe how every transaction takes place in a multi-dimensional ecosystem. It shows, “where in the flow,” the transaction occurs. Additionally, thermo-dynamic accounting is the ability to place oneself, and have direct access, to the vision of the real flows of matter and energy that one is using, without financializing these flows. The Reporting 3.0 framework is, along with MUSIASEM one of the prime examples of this approach. Such knowledge can also be embedded in programmable currencies, such as the Fishcoin, a form of money that represents the amount of fish that can be taken without endangering the reproduction cycles of such fish.

The juxtaposition of these three accounting innovations in one single integrated system, distributed value accounting (DVA), has the combined advantage of moving:

1) from a mode of production that externalizes negative social externalities and does not provide income from positive social externalities, to one that recognizes non-market contributions but also the negative impacts.

2) from a mode of production based on separate competitive entities that do not share resource and infrastructural knowledge, to one that cooperates in open ecosystems.

3) from a mode of production that only looks at financial criteria to one that has a direct knowledge of the planetary boundaries in which it can operate.

In other words, distributed value accounting (DVA), using a combination of the three models discussed above, is a value accounting system facilitated by digital technologies which allow for the collective creation of value and the cooperative circulation of wealth through an open community. In this economic system, humans are not simply consumers. The basis for cooperation is mutual aid; the voluntary reciprocal exchange of resources and services for mutual benefit, in which each commoner shares what they can contribute and what they need. The community holds collectively shared beliefs regarding value and engages in the development of a new basis for its calculation and new accounting standards.

Distributed value accounting will be the key to valorizing what Benkler and Nissenbaum (2006) call, Commons-Based Peer Production (CBPP), a new mode of production in which individuals form communities based on creating shared value through open contributory systems. Participants in a CBPP system govern their common work through open input participatory practices and create shared resources for the common good (Benkler, 2016).

There are people working on DVA-type systems throughout the world, but sensorica (SENSORICA, 2019), started in 2011, is the current gold standard for resource accounting and value flows, as they developed Network Resource Planning (NRP) as the first example of an open value network. There are several forks of the sensorica software in use by other groups, including freedomcoop.eu (FreedomCoop, 2019). Additionally, the many of the founders of the MetaCurrency Project, including Arthur Brock and Matthew Schutte are engaging in what they term “deep wealth design,” which means being able to measure, appreciate and make tangible currently unrecognized value while maintaining the integrity of the system. They oppose capitalism because it measures everything by how much monetary value can be extracted, and the team is helping design alternative cryptocurrencies to make deep ecological and social value visible.



PART 4: A POST-BLOCKCHAIN LEDGER FOR THE COMMONS

The guiding principles of the MetaCurrency Project and its offshoot the Holochain project, apply the principles of biomimicry to value flow processes using crypto-technology. The original MetaCurrency Project re-imagined value in order to be able to design “current-sees” (i.e., non-monetary, non-market currencies that can make visible the flows of goods, services and value in shared supply-chains). The Holochain project is a culmination of that work as a concrete technical project, which aims to create a sustainable post-blockchain distributed ledger. In contrast with the “libertarian” inspired blockchain, which aims to be trustless through the verification of every new transaction by the whole network, holochain uses a web of trust principle as seen in nature, where every cell must know its neighbors, but not the whole network. Its aim is not to create a world computer like Ethereum, but peer to peer interoperable ledgers under the control of each ledger project.

“Humanity is poised on the edge of a quantum leap in evolution—not at an individual level—but at the level of our collective social organisms, such as corporations, institutions, and governments. In order to make this leap, we will need the same kind of architectures of intelligence that make it possible for trillions of cells to work together in an organism. Large-scale, collective intelligence requires communication to be virtually instantaneous (electronic), peered, decentralized, semantic, and designed to evolve in response to rapidly changing needs. Effective collaboration on such a scale would obviate most of the power structures that underpin the social barriers to change and could make formerly intractable problems—such as climate change, species extinction, resource depletion, and poverty—readily solvable.”

—Holochain Founder, Arthur Brock (2019).

They are also seeking to build technologies that are agent-centric and not data-centric so that the users are in control. The user is placed in charge of their data and is solely responsible for offering permission for others to access it. Thus, for these activists, the role of technology is to connect each user to a more extensive communication and coordination system and to balance control of each user's identity with their reputation even as they interact with other users.

A foundation of capitalism is a centralized monetary system of bank credit currency (McCarthy, 2018). As a post-capitalist project, one of the goals of the Metacurrency Project is to build an ecosystem capable of interoperable currencies instead of nation-based or blockchain-based currencies. Members want to give communities of all sizes the technological tools that will enable them to manage their resources more effectively. One of the ways it aims to do this is by creating the possibility of scaling up, at a virtual global scale, the mutual credit systems that are popular at the local level, such as LETS (Local Exchange Trading Systems). In this type of mutual credit system, all accounts start with a zero balance. A participant extends credit to another user in a standard spending transaction and only with the extension of credit are units of currency issued. For example, with the first transaction takes place between Hannah and Joseph, where Hannah pays Joseph 20 credits for a loaf of bread, Joseph's account will be +20 credit, while Hannah's account is −20 credits. This form of accounting practice does not place any limit on the number of assets available in a system; all assets are balanced by an equal amount of liabilities or equity. For each negative balance in the mutual credit system, there is an equal positive balance so that at any time, there is always zero balance in the system.

In a mutual credit system, the management of the currency in supply is the management of credit limits (the limit on the amount of negative balance allowed to each), which would be determined by the community. The transaction history of each account would usually be used to calculate the credit limit, and it is typically the equivalent of what could be paid back within 6 months (or any other arbitrary period). Thus, the actual usage patterns of the community would be used to determine the expansion and contraction of the currency supply.

Also included in their post-capitalist strategy, is the disintermediation of the entire Internet-based economy. The Holochain project also aims to decentralize the internet using distributed applications widely known as dApps. Holochain members are aiming for widespread disintermediation of corporate platforms, such as Airbnb, Lyft, and Uber, replaced with community-controlled applications. For commons-based service platforms to be effective, each of the new services requires a decentralized currency. Each service will develop a reputation system for non-monetary currencies, such as timeliness, reliability, feedback, etc. with the goal of widespread adoption. Ultimately, these dApps will be able to be launched on the Holochain system with little capital and coding expertise. This may be the basis for the next networked economy.



PART 5: NEW FORMS OF VALUE ACCOUNTING FOR POST-CAPITALIST PRODUCTION

As illustrated in the above graphic, the movement for a global technological commonwealth is aiming to integrate all externalities in more holistic forms of value accounting. The following is a summary of five ongoing distributed value accounting projects; Resources—Events—Agents, Reporting 3.0, MusiASEM, The Regen Network, and The Common Good Accounting System that are evolving in the right direction of “integrating externalities”:

Resources—Events—Agents (REA) is an accounting system for networked cooperation and shared supply chains. Resources-Events-Agents (REA) is a radical innovation for accounting which hitherto has been based on double entry bookkeeping, which takes an individualistic or corporate point of view, aimed at increasing the capital base of a commercial entity. REA on the contrary offers an “independent” eco-systemic view of the flows between participants in an ecosystem and evolved in the context of integrated supply chains. Metaphorically, this abandonment of double entry is symptomatic in our opinion from a shift from a capitalist point of view, based on competing corporations or nations, to a cooperative point of view, based on networks of cooperation in joint ecosystems. REA is a model for an accounting system re-engineered for the information age. It was originally presented by McCarthy (1982) as a generalized framework designed to cover certain needs for information management that traditional accounting could not adequately address. The main motivation behind the development of REA have been the limitations of double-entry bookkeeping in providing the necessary information to facilitate decision making in business entities (Bauwens and Pazaitis, 2019; Pazaitis, 2020).

Reporting 3.0 affords direct access to a representation of matter and energy flows in interconnected supply chains. Reporting 3.0 proposes a multi-capital framework, in which resource flows are directly accessible without translation into price signals. The proposal of this ambitious but vital project is to create a Global Thresholds and Allocations Council, which is a depository of resource availability, including the biocircularity quotients (how much of a resource can be iteratively re-used after each cycle of use). Considered as global commons, agreements can be made about the justified use and distribution of a resource within planetary boundaries, which can be used for planning context-based sustainability, i.e., how much of a resource can be used at the local-territorial level (bioregional), or at the enterprise or ecosystem of production level (https://reporting3.org/).

MusiASEM allows for the accounting of material/energy flows and their limits. MuSIASEM (Multi-Scale Integrated Analysis of Societal and Ecosystem Metabolism)7, is an important set of tools for biophysical accountability. It integrates biophysical and socioeconomic variables to establish a link between the metabolism of socio-economic systems, i.e., the processes of energy and material transformation that are necessary for the continued existence, sustainability and reproduction of those systems, and the potential constraints imposed by the natural environment, in which they are embedded. As current price signals do not reflect the need to conserve resources for long-term sustainability, regions, corporate entities or networks of cooperation need direct access to the flows of matter and energy that they need for operating, and the possible limits of that use in view of sustainability. To answer this challenge, the project has developed systemic tools that can be used for maintaining sustainable production. MuSIASEM is an accounting method aiming to analyze socio-ecosystems and simulate certain possible or required patterns of development.

The Regen Network is a global community and platform focused on ecological monitoring and regeneration. The Regen Network is a system of “ecological state protocols” to verify advances in sustainability and regenerativity. The Regen Network has developed the crucial concept of “ecological state protocols,” which can be used to verify the attainment of ecological (and social) impacts, put on a ledger for tokenization and possible financing. Regeneration is defined as a process of renewal, restoration, and growth that makes cells, organisms, and ecosystems resilient to natural fluctuations or events that cause disturbance or damage. In this framework, the primary goal of Regen Network is to regenerate the earth's ecosystems. Its approach leverages distributed ledger technology to create a systemic multi-stakeholder, market-driven solution to facilitate verifiable ecological outcomes. It is built around the Regen Ledger, a domain-specific public permissioned blockchain. Its core feature is to provide secure functionality for end users into the blockchain itself, instead of a multi-purpose smart contracting language. For this it is based on Tendermint, a general purpose blockchain consensus engine that can host arbitrary application states8. Tendermint is said to offer several advantages in terms of resilience, interoperability and overall energy consumption, while ensuring high data integrity and federated governance.

The Common Good Accounting System exists in a version for productive entities (firms) and for territorial entities (cities and regions) and describes the positive and negative impact of economic entities, by calculating the effects of economic activity in 17 clusters related to the Common Good. Through this mechanism, firms and productive entities start competing for achieving these aims and are rewarded for it by lower taxes and higher support, while those that fail to achieve these aims are subjected to higher taxes and less subsidies. The Common Good Economy approach has been proposed by the Austrian economic Christian Felber9 and a pan-European movement of about ten thousand members. In 2018, about 2,000 entities experimented with the accounting tools developed by the project. Starting with a legal analysis of European democratic constitutions, Felber noticed that they all contain articles stating the economy must serve the common good, and that there is no constitutional basis of the fiduciary obligation to maximize shareholder profits. Hence, firms should be judged on their capacity to achieve Common Good aims. Contrary to accepted opinion, the common good is not a fuzzy concept, but can be exemplified and measured by a cluster of 17 goals that have accrued wide social support, such as improving the environment and biodiversity, or improving social equity, gender balance etc. Financial and economic sustainability are necessary but are only a subset of why firms should be “in businesses.” By accepting such a Common Good accounting scheme, which is voluntary for the moment, firms start competing in an entirely different way, by improving their positive social and ecological impacts. They should be judged in this way by society and public authorities, with incentive schemes, such as taxation and subsidies that are geared toward rewarding those that achieve such positive impacts.

In summary, the actors that want to move toward a post-capitalist economy now have access to a set of tools that allow them to work in eco-systems of production that combine shared logistical systems (not discussed in this paper), with new forms of value accounting that allow these economic actors to integrate positive and negative, social and environmental externalities. These new contributory accounting systems allow participants to change the value equations that determine the distribution of wealth; and networked based accounting like REA, allows a move from double-entry accounting, which ignores the environment and externalities, to accounting that makes visible every interaction within the ecosystem; finally, thermo-dynamic accounting, allows for decisions based on context-based sustainability. The Common Good impact accounting system, gives entirely different incentives for production in sustainable and socially just ways, and allows public authorities to reward those that improve their impact. A solution like Regen Network offers a systematic way to recognize, value, and finance regenerative activities. In other words, new socio-technical systems offer society the ability concretize cosmo-local production. However, we want to make clear that such fundamental changes to the economy are not only technological, but a societal and political as well. Therefore, the experience in Puerto Rico, outlined below, is illustrative and significant in our context.



PART 6: PUERTO RICO: RECOVERING THE IDEAS OF GOVERNANCE AND SOVEREIGNTY

In 2018 the United States Agency for International Development (USAID) created a primer on blockchain with the goal of assessing the impact blockchain technology will have on international development (Nelson, 2018). USAID is an independent agency of the United States federal government responsible for administering civilian foreign aid and development assistance. They concluded that while blockchains could facilitate the transfer of an asset or help transparently document the exchange of an asset most blockchain applications will rely on adjacent legal and sovereign governmental systems to achieve stated goals. To no one's surprise, governmental sovereignty varies across the Global South.

The unincorporated territory of the United States, Puerto Rico, is an example of a commonwealth that lacks sovereignty. In 2012, in a controversial move, the government of Puerto Rico sought to attract investment from high net worth capitalists by passing a tax exemption to its Internal Revenue Code, Act 22, which allows non-residents of Puerto Rico to pay no taxes on their long-term capital gains if they are physically present in Puerto Rico 168–183 days per year. This occurred in the aftermath of the environmental disaster hurricane Maria that killed thousands, devastated local agriculture, and severely weakened already underfunded institutional infrastructure. After the hurricane, Puerto Rico was embraced by cryptocurrency capitalists who were seeking to avoid paying U.S. taxes on their cryptocurrency millions (Bowles, 2018).

The public vision presented by these cryptocurrency capitalists was a blockchain utopia for Puerto Rico. However, for many local islanders' this sudden concern for the plight of Puerto Ricans felt like greedy opportunism. In March 2018 author and political economist Sarah Manski spoke at the Blockchain Unbound conference organized by cryptocurreny billionaire Brock Pierce. As suspected by locals, many of the cryptocurrency attendees were only seeking to avoid U.S. taxes, however it was not the case that attendees were all neoliberal ideologues seeking to multiply their riches at the expense of the battered US colony. Many participants felt the affordances of distributed ledger technology could genuinely have a positive impact in Puerto Rico.

So, how could blockchain distributed ledger technology help the people of Puerto Rico? The university student of Puerto Rico agreed and formed EduBlock, a grassroots student network non-profit composed of professors, students and industry leading advisors. It began as a reaction to the influx of fin-tech companies and investors moving to the island but evolved into an organization with the intention of gathering as much knowledge on distributed ledger technologies as possible. Students throughout Puerto Rico have together to create a bridge between these new fin-tech companies and the local community. There are five chapters in development and three already established at top Puerto Rican universities (Mayaguez, Rio Piedras University of Puerto Rico system-wide campuses and the Metropolitan Interamerican University) developing technology curriculum and training programs for the benefit of the people of Puerto Rico.

As the case of Puerto Rico demonstrates, we need to break out of capitalist and colonial development mindsets and listen to what the people on the ground express they need. As academics, investors and technologists, we need to be a part of creating regenerative systems of living. And resilient communities that have sovereignty through local cooperative control over all the necessities of life. This is a vision of local communities that are sovereign because they are growing their own food, producing their own renewable energy, housing, education and medical care that is available to all. The socio-technical solutions and systems that we discussed above, can only be effective if they are the expression of such sovereign communities, adapting technology to their own contextual cooperative needs.



CONCLUSION

With Holochain I found this missing piece, the bridge between the old paradigm and the new. We need a way to set collective goals and guide the actions of individuals towards those goals with clear feedback—this could take the form of incentive and discouragement. What we need is a global nervous system of humanity as a whole—a system that guides and combines individual actions towards a greater outcome and one that separate individuals could not achieve on their own.

—See (2019, Community Matters webpage), A Holochain Community Builder Located in the Crypto Valley, Switzerland.

For those involved with DLT projects, the technological affordances (Manski and Manski, 2018) allowing for a fundamental shift in value accounting, is inspiring a wave of activism designed to change the way our social, political, and economic societies work away from global capitalism to the commons. As actors engage with DLTs in this process of social and material co-construction the technology demonstrates its own agency as well, because a technology's form “calls forth” or enables or constrains different human actions, called material agency (Pickering, 1995; Kaptelinin and Nardi, 2006; Leonardi, 2012; Robey et al., 2012).

We are in a critical moment in which DLTs material agency can be turned toward the mutual benefit of all the world's people or it can be systematically foreclosed by elite powerful global actors. When the agents involved in the design process have different levels of power, they will maintain different interests and therefore prioritize solutions to different problems (Callon, 1991; Pinch, 1996). Value choices are communicated through the design of technology. Without great care, technologies' material agency reinforces existing power structures because those who currently maintain unequal power and resources are able to adapt the technology to their own purposes (Winner, 1980; Orlikowski, 2007; Feenberg, 2012). In this sense DLTs poses both utopian and dystopian possible futures. Whether, individuals, nation-states, corporations, technologists or communities are empowered will depend heavily on the design choices that are made in the next few years and on the path dependencies, and political dimensions of the policies, practices, applications, and institutions created surrounding this technology.

Negri and Hardt (2009) argue in the new technology-based economy, directly socialized, immaterial (digital, knowledge) production sets in motion the political and social relations necessary for the creation of a commonwealth, “A democracy of the multitude is imaginable and possible only because we all share and participate in the common.” (p. viii). In this paper we explore the gap and opportunity between the promise of distributed ledger technology to redistribute wealth and the actual engagement of parties and projects to this end. Our thesis establishes the principles of the commons before embarking on exploring case studies in which a commons approach to redistributing sovereignty and the flow of value (in different forms) is examined. Our principle argument is that the much-stated possibilities of DLTs cannot be achieved unless developers, designers, investors, and technologists consciously and strategically design systems according to the principles of the commons.

In this paper we explain the principles of a peer-to-peer system and illustrative models explaining competing socio-technological infrastructures. We explore the primary and competing models of production and identify a third direction in which the economies of scale are replaced by economies of scope to better balance the opportunity for technology to organize resources within local communities and environments. Central to this thesis is the term cosmo-local whereby global cooperation in science and technology is not just maintained, but drastically increased, using open and shared intellectual property; while production is conducted more locally, by making use of the latest advances in distributed technology and manufacturing.

We seek to support and emphasize the positive characteristics of DLTs to help support a cosmo-local supply chain infrastructure highly dependent on trust as being central to cosmo-local value logics. We describe in detail the Metacurrency Project and Holochain, whose members are guided by natural systems and deep ecology in their efforts to replace the intrinsically extractive nature of capitalism. We also focus on new systems of value accounting which capture more complex forms of value to transition beyond global capitalist accounting.

Finally, we offer warning to “greedy” blockchain capitalists who have descended upon Puerto Rico to build their own version of a utopian society. The Puerto Rico Blockchain Student Network is recovering the ideas of governance and sovereignty and how this new technology can be used by the people to support communication uses on the island.

Worldwide commoners, democracy activists, and technologists are now building a coalition of technologies and broader publics to redesign the accounting of value. They share a strong desire for a transition to a cooperative, fulfilling, and regenerative social and economic system beyond capitalism. Technology can deliver or than one possible future and the excess capacity for social cooperation enabled by distributed ledger technologies is necessary to be able to move to a post-capitalist planet.

To accomplish this transition, we will need to develop new ways to recognize intrinsic human and ecological value. We have already taken the first steps along this path and believe it is possible to combine emerging distributed technologies with the ongoing cooperative movement to create a world of open cooperatives and digital commons for all of humanity to share.



AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for publication.



FOOTNOTES

1See the table, The Design of Economic Power—The Architecture of Ownership, http://www.marjoriekelly.com/wp-content/uploads/2012/05/Kelly-OOF-PR-Final.pdf; also at http://wiki.p2pfoundation.net/Generative_vs._Extractive_Ownership

2The name is inspired by the Hebrew word for “money” and is described as a god of material things in the Bible, see https://en.wikipedia.org/wiki/Mammon

3In not-for-profits any profit is used to re-invest in the purpose and mission of the organization.

4For a detailed treatment of transvestment, see here at https://wiki.p2pfoundation.net/Transvestment

5For the sources for these figures, see https://www.transportenvironment.org/sites/te/files/publications/Does-sharing-cars-really-reduce-car-use-June%202017.pdf

6Details about REA accounting and a discussion on how it fits with commons-centric economics, can be found here at https://wiki.p2pfoundation.net/Resource-Event-Agent_Model

7See also the treatment here at https://wiki.p2pfoundation.net/Multi-Scale_Integrated_Analysis_of_Societal_and_Ecosystem_Metabolism

8For details about Tendermint see: https://tendermint.com/docs/introduction/introduction.html

9For more see Christian Felber on the Common Welfare Economy, see the video via http://www.youtube.com/watch?v=D3Z2cXK5mhc
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