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Abstract

:

Money is critical for a regenerative future. Transforming it is an unavoidable social, political, and economic endeavor that must be a global priority if we are to prevent future financial crises, reduce economic inequality and adhere to our climate agreements and sustainability goals. For this transition to occur, we urgently need new economic and monetary paradigms that address the root causes of our current unsustainability, offer a new monetary ontology and design, and, more importantly, steer our monetary regime towards the regeneration of our social, economic and ecological landscapes. We need an ecological understanding of money grounded in Ecological Economics and an Ecological Value Theory that lays down the foundations for the conscious democratization, decentralization, and diversification of money. In this work, we revisit and update the missing link between money and sustainability by proposing new ontological avenues and reviewing the design elements and degenerative processes built into the existing system. We also contribute to the development and emergence of an Ecological Monetary Economics by systematizing the ongoing monetary transition toward sustainability and by offering a set of principles drawn from the regenerative economics literature for the conscious design of monetary ecosystems that contribute positively to solving our societal challenges of the 21st century.
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1. Introduction


Much has been written in the aftermath of the 2008 global financial crisis (GFC) on the causes, the consequences, and the actors of this tremendous financial shock to our economies. Its sheer magnitude, cascading societal impact, and long-lasting ripples forced scholars and politicians to dig deeper than ever before for answers, while it opened up spaces for increasingly unorthodox ideas and debates to surface, namely in terms of money, banking, and finance [1]. It was a ‘landscape shock’ strong enough to crack open the monetary–banking–financial regime, leading to widespread niche innovations, such as complementary currencies, and the strengthening of alternative monetary theories, such as Modern Monetary Theory. It gave rise to social movements such as ‘Move Your Money’ campaigns, ‘Public Banking’ or ‘Slow Money’ [1].



Within the tsunami of articles and publications analyzing the events, the triggers, and the fragilities within the current monetary, banking, and international financial system (IMS hereafter), a rogue report authored by a group of transdisciplinary thinkers, stood out with a fresh and out-of-the-mainstream perspective on the financial crisis, monetary design and the central role of money in our current economies. “Money and Sustainability: The Missing Link”, published in 2013 [2], argued a simple yet radical idea: our monetary system lies at the center of the (un)sustainability of our current societies, and therefore, it cannot be, naively or intentionally, considered neutral, exogenous or innocuous to our economies. More adequately, it should be seen as part of an invisible matrix, solely questioned, that locks us into instability, inequality, and unsustainability [2,3,4]. This crucial link between money and sustainability, mostly absent in mainstream monetary thinking, is argued to be the critical missing part in neoclassical monetary theory and a key piece in the necessary transformation of our monetary system if we are to avert the “triple crunch”: another significant financial crisis, socioeconomic inequality and instability, and ecological disaster [5,6,7]. Undoubtedly, the responsibility for the current ecological and socioeconomic situation in the world cannot be solely attributed to our monetary system. However, Lietaer et al. [2] argue that in our increasingly monetized societies, where so much economic and political power has become dependent on how money is supplied, allocated, and (re)distributed, one cannot exclude it as an important explanatory variable.



Nevertheless, and until the GFC, there was apparent myopia, disregard, or discomfort, in approaching this linkage and challenging mainstream monetary thought in some of its working assumptions, such as the neutrality and the exogeneity of money, the single-currency hegemony, the privatization of money issuing or the necessary full liberalization of banking and finance. Although those assumptions and strongly held beliefs at the core of monetarism and monetary policy in OECD countries since the 1970s have been in the spotlight and under scrutiny, this is yet to translate into any significant or radical change [8,9,10]. In the past decade, we have missed a unique window of opportunity for collective and timely monetary transformation and the looming public-and-private debt crisis ahead [11], record-breaking inequality levels [12], together with the acceleration of ecological and social degradation [13,14] and the unique challenges posed by the COVID-19 pandemic to sustainability worldwide [15], make the missing link ever more relevant.



Adding to the reasons highlighted above, we would add three more for the importance of resurfacing the missing link and grounding a new ecological, monetary paradigm: (1) mainstream monetary theory is unable and incapable of understanding and integrating the complexity of monetary innovations booming after 2009; (2) alternative monetary economics, such as Modern Monetary Theory, is not addressing the fundamental degenerative processes within the monetary system; (3) a diverse, complex, and complementary monetary ecosystem requires an ecological perspective than can inspire and guide monetary designers and policy-makers.



As Romain Svartzman and colleagues summarize, we need to develop “a new monetary order embedded in a worldview that acknowledges the finiteness and incommensurable values of Earth’s life support systems” [16] (p. 109). As we step, willingly or not, into unorthodox monetary terrain, a new conceptual framework is needed. This is something that an ecology of money can offer and that we aim to enrich and continue with the present work. As Donella Meadows pointed out, the most effective leverage point to intervene in a system is at the core of its working paradigms and mindset [17]. This paper aims not only to revisit the missing link but mainly to continue the development of ecological monetary economics that contributes to the transformation urgently needed in our current monetary and banking system. In this respect, Section 1 summarizes the key ideas and arguments in the existing literature for a structural transformation within monetary theory and the links between money and society. Section 2 debates the next steps within the field of Ecological Economics regarding a theory of money, while in Section 3, we offer some insights and principles for a monetary transition pathway to a more resilient and regenerative ecosystem.




2. Methods


The core methodology for this work is a transdisciplinary literature review. Our starting point is Lietaer et al.’s groundbreaking report “Money and Sustainability: The Missing Link” [2]. We followed the trail of academic and grey literature that references it, focusing on those works that criticize, advance, or update the arguments and ideas gathered in the report. Moreover, we used Google Scholar, Academia, and ResearchGate as search engines for the following keywords: ecological monetary theory; monetary transition; money and sustainability; money and regeneration. Although wide-reaching and transdisciplinary, our research led us consistently to three leading scientific journals—Sustainability, Ecological Economics, and the International Journal of Complementary Currencies Research—and three economic think tanks—New Economics Foundation, International Movement for Monetary Reform, and the Financial Innovation Lab—that form the backbone of our theoretical approach.



The arguments presented have also benefited tremendously from the close interactions and conference discussions with the scientific community of the Network for Early Career Researchers in Sustainability Transitions (NEST) and the Research Association on Monetary Innovation and Community and Complementary Currency Systems (RAMICS).




3. Revisiting the Missing Link


“A fish will never create fire while immersed in water. We will never create sustainability while immersed in the present financial system. There is no tax, or interest rate, or disclosure requirement that can overcome the many ways the current money system blocks sustainability”, Prof. Dennis Meadows, in [2] (p. 6).



Monetary systems are as old as human societies, with debit and credit registries as old as writing, and the role of money in social and economic life is a long-debated theme within religions, philosophical debates, and political economy [18,19,20]. However, research has shown that the specific link between our monetary system and our societal sustainability is an underdeveloped and under-researched arena of knowledge [3,21]. Beyond loose ideas, scattered hypotheses, and unscientific claims, this fundamental link was only truly grounded in 2013 by Bernard Lietaer and colleagues in a report to the Club of Rome. This timely and politically powerful contribution ended up sharing with some of the works it references and builds upon—ironically, one must note—the historic complacency given to ideas and concepts perhaps too revolutionary for the economic paradigm and political status quo of their times. The report is scarcely cited in scientific articles—256 citations according to Google Scholar (consulted December 2021)—and mostly absent in publications from institutional monetary actors, particularly Central Banks. More surprisingly and striking, the ideas, arguments, and concepts presented and discussed in the report are still mostly ignored or absent in heterodox economics. This might not be surprising to economic historians as one can trace a line of alternative monetary ideas, questions, and hypotheses that significantly differ from the Aristotelian tradition that remain somewhat in the shadow or at the margins of mainstream monetary theory.



In G. Simmel, C.H. Douglas, N. Dodd, and G. Ingham, we trace the lineage of the philosophy and sociology of money [22]. In S. Gesell, A. Kitson, F. Soddy, N. Georgescu-Roegen, H. Daly, and R. Douthwaite, we can find the seeds of an ecology of money and the nexus between money, energy, and sustainability [2,3]. Those sociological and ecological streams found no fertile ground in the development of monetary economics in the 20th century [21]. Likewise, there is a similar absence within key ecological and sustainability literature about the role of money and the impact of the design of the monetary system, as the authors of the famous Club of Rome 1971 report “Limits to Growth” later recognized: “I did not think about the money system at all. I took it for granted as a neutral aspect of human society […]. I now understand that the prevailing financial system is incompatible with sustainability” [2] (p. 6). A striking example emerges from analyzing the United Nations’ 17 Sustainable Development Goals and its 169 targets from a monetary reform perspective. None directly targets or even mentions the necessary monetary system transformation. Even those that focus directly on banking and finance—such as targets 8.10, 10.5, 16.4, and 17.4—propose more regulation, expanded access to the same flawed system, or even suggest ‘debt sustainability’ management, not questioning where that debt came in the first place or the underlying mechanisms—like compound interest—that make it structurally unsustainable, unfair and highly damaging for developing countries [23,24]. Furthermore, part of the reason for this collective blindness to the money-sustainability nexus is because transforming monetary systems to meet sustainability, resilience, and stability is not about tweaking the capital requirements of banks, adjusting interest rates, or strengthening the role of Central Banks and other financial supervisors [10,25,26].



Monetary transition is an agenda that defies neoclassical economics beliefs, dismisses most macroeconomic and monetary modeling, and questions conventional policy goals—such as Gross Domestic Product growth. It is a convergence of sociopolitical movements challenging the full monetization of economic and social life, the systematic concentration and privatization of wealth, and the dependency on non-democratic, non-transparent banking and financial systems. Therefore, it is a fundamental and radical shift of power, beliefs, and, ultimately of economic paradigms [2,27]. Such a new monetary paradigm can only emerge from a systemic, complex, and transdisciplinary approach to money and economics, sprouting from seeds such as Kate Raworth’s “Doughnut Economics” [28], as much as the Ecological Economics literature and alternative monetary economics [29]. Only then can we fully uncover money’s deeply rooted symbols and embedded structures of power and build something truly new and integrated without falling into the traps set at every corner by conventional thinking.



Suppose we fail to address these structural flaws. In that case, the repetition of boom and bust cycles and the numbers of currency, banking, and financial crises will only continue to add up to what is already an impressive track record of 425 systemic crises in the four decades between 1970 and 2010 [30]. Moreover, we will do it at the expense of our societal well-being as much as our natural ecosystems’ resilience and sustainability, despite what might be our best interest, intentions, and international agreements. It is only logical then that “rethinking our money system is a necessary part of any solution [to face the challenges of today]” [2] (p. 193). Not only because of the embedded unsustainability of money but also due to the relationships between money, politics, and socioeconomic power in our modern societies. This necessary monetary apocalypse must include the deconstruction of persistent monetary blind spots (e.g., the monopoly of single-currency debt money), the unveiling of myths about the nature of money and its evolution (e.g., the myth of barter), the exploration of key structural flaws in monetary and banking theory, evidencing its nexus with political, economic and social power, and most importantly the connection with people and planet. A challenge not only to monetarism and (neo)Keynesianism but, more importantly, to Ecological Economics, a transdisciplinary field that, until very recently, did not have a sound monetary theory of its own [4,31,32]. This is of particular importance for two reasons: firstly because we urgently need new paradigms to understand complex economic systems that do not treat the biosphere and ecological impacts as externalities or market failures but that “explicitly recognize the interconnections and interdependence of the economic, biophysical and social worlds” [33]. Secondly, and as Joe Ament argues, without a sound monetary theory, “ecological economics risk importing flawed monetary theories and dualistic social/ecological ontologies, and accordingly, proposing inefficacious and contradictory policies” [31,32] (p. 2). Therefore, we need an ecological approach to money, and ecological economics needs a foundational theory of money.



3.1. An Ecological Ontology of Money


Revisiting the missing link between money and sustainability starts with revisiting money itself. Without delving too much into the history of money, perhaps because “[i]n truth, we can probably never discover the origins of money. Nor is this crucial for understanding the nature of the operation of modern monetary systems […]” [34] (p. 12); a definition of what money intrinsically is, opposed to what money does, is taken as the common starting point for a new alternative narrative among ecological and sociological thinkers [2,32]. However, given the plurality and diversity of manifestations, representations, and interpretations, crystalizing what money is has proven to be an immense and controversial challenge. Attempts to offer a unified “Reference Ontology of Money”—see [19,35,36]—remain as philosophical debates at the edge and somewhat distanced from current monetary thinking. Although there is a growing consensus within heterodox economists and other social scientists to see money not as a thing—a commodity or a neutral lubricant of economic activity—but rather as a social phenomenon—perhaps one of the most complex social institutions in our modern societies [22,37]—a new ontology of money with non-hierarchical dualisms between humans and nature is only now emerging and solidifying [31,32]. Lietaer et al. attempted to fill that gap with their ecological definition that follows the credit theory of money and tries to go further by honoring place and people at its core: “money is an agreement within a community to use something standardized as a medium of exchange” [2] (p. 120). This definition already allows us to broaden the scope of what we consider money and look into economic history with different lenses. However, in this paper, we will take a different stance. Firstly, because the notion of an agreement presupposes some degree of consent, consciousness, or intentionality by its users, we argue it might not always be the case, particularly with the dominant “national” currencies, as we will explore further on. Secondly, because it overstates the exchange function of money, specifically over the unit of account function, that is more overreaching and sounder from a sociological, anthropological, and ecological standpoint [18,38]. More than a social technology that shapes social relationships and institutionalizes value [39], money should be taken as a language that creates commensurability and comparability among the different goods and services [14,40]. Therefore, our transdisciplinary ecological ontology of money must go beyond the classical metalist notion of money as a thing or the chartalist concept of money as credit. Above all, money is the underlying economic language in our societies. The symbols, structure, unique design, and the specific uses of that “language” shape us individually in our behavior and beliefs, as much as collectively in our relationship with each other, with nature, and ultimately our choices and futures [3,41,42]. “Languages do matter for sustainability. In addition to being communication instruments, they can shape value systems about local nature.” [43]. In that sense, we support the claim that “[m]oney is not only endogenous from an economic standpoint but also from a social one […] and the existing monetary order seems incompatible with the emergence of a much-needed new ethics of human-nature relationships” [14] (p. 117). Therefore, building an ecological ontology of money must be more than just recognizing its intrinsic endogenous and social nature, or adding “ecological” words and concepts to the existing hegemonic dictionary. It must be a starting point to re-examine the invisible structures of money, its hidden value assumptions, and the starting point to offer new narratives and theories congruent with a systemic, holistic, and ecological view of money.




3.2. The Critique of the Current System: Structural Design and Detrimental Processes


In the convergence point between structural design and societal impact, the missing link between money and sustainability is fully revealed. Once again, Lietaer et al. play an essential role in synthesizing and crystalizing a wide range of century-old ideas: “Today’s monetary system combines a pro-cyclical money supply with de-regulated capital flows and uncontrolled speculative flows incentives. Furthermore, this money is created with built-in compound interest that makes growth obligatory and automatically renders the concentration of wealth. None of these features is an immutable law of nature. They are all conventions that can be systematically counter-balanced […]” [2] (p. 117). From this analysis, three fundamental building blocks of the IMS are stated: compound interest, single-currency hegemony, and privately created debt. These design elements lock us into unstable and unsustainable patterns by what the authors call the ‘five detrimental processes’: pro-cyclical nature of money creation; short-termism; compulsory growth; concentration of wealth; and devaluation of social capital [2] (p. 94). This systematization of the social and ecological critiques of the IMS is crucial to understanding the missing link and developing an EMT. Based on current developments and our critical assessment, a few modifications are proposed, particularly to the detrimental processes, i.e., the intrinsic working mechanisms built into the system that perpetuate the key design elements and accentuate the overall degenerative impact of the whole system. Firstly, we would add two more detrimental processes: on the one hand, monetary governance, or more specifically, the undemocratic, opaque, highly centralized, non-transparent, non-inclusive governance within our monetary institutions. Something that Lietaer et al. bring only at the end of their work and that we wish was given more centrality and visibility as it contributes to all other detrimental processes while disabling public debate, discouraging civic action, promoting myths and unnecessary complexity, and hindering collaborative solutions across the political and socioeconomic space [44,45]. The addition of monetary governance to the detrimental processes of the unsustainability of the IMS is made for three key reasons: (1) because money, as Nietzsche defined, is the ‘crowbar of power’, and any change to the architecture of the IMS is not only a political endeavor but more fundamentally a power negotiation. After all, the current dominant money exists “not by nature, but by law”; (2) to reinforce the relevance of the unique institutional arrangements, often negotiated in the context of wars between nations that created the present system [46]; and finally, because governance and agency directly influence the scale, the pace and the heading of any transition and is crucial for the impact of a currency as we will later on [44,47]. On the other hand, we would also add a detrimental process that is not referred to by Lietaer et al.: currency wars, i.e., the processes by which the IMS is able to push out, destroy, depreciate, integrate or limit other complementary or competitive monies. This is done by employing institutional conceptual discrimination—for example, what Central Banks define as money—legal instruments—what is officially recognized as legal tender by the state for the payments of taxes—and economic instruments such as transactional fees, exchange rates, and other depreciation tactics [48].



Secondly, in our analysis, we propose to re-classify the privatization of money issuance and allocation from a design feature to a detrimental process for two key reasons: (1) by itself, as an isolated design element, one cannot argue that private money is necessarily degenerative. Many forms of non-governmental money issuance and control can be regenerative, as we will see later on; (2) the privatization of money, specifically after the 1970s, has been a growing, incremental process with many stages, protagonists, and practices behind it. It has been a critical dynamic process in the loss of public monetary accountability and the mass misallocation of capital to destructive industries, particularly in the face of growing de-regulation and lack of financial control, that the famous offshore accounts are the most “visible” side [45].



Thirdly, we propose eliminating two detrimental processes: compulsory growth and short-termism. The latter is considered a result or a consequence of specific design elements—such as positive interest and future depreciation—not a distinctive process. Moreover, many aspects of what alternative authors criticize as short-termism are mainly determined by political cycles, cultural biases, and people’s time preferences beyond the monetary system’s design. Regarding the long-standing debate in terms of ‘compulsory growth’ and the ‘growth imperative’ following some recent contributions made by Arnsperger et al. [7], we fundamentally agree with the authors’ critique of the over-simplified, interest-focused initial formulations of the growth imperative. We stress that the overriding dynamics pushing for that impetus and need to grow the monetary base—namely the leakages to unproductive spheres and the high concentration of financial wealth—are already encapsulated within the “privatization & concentration of wealth” as well as within the “governance” processes.



These modifications to the initial analysis from Lietaer et al. allow us a more up-to-date and complete image of the already not-so-missing link. If taken together and considering the non-linear interaction between the five processes identified and the three core components of the IMS, the true ‘root of all evil’ is ultimately unveiled. Not the language or the social technology itself, but rather its structural design. Therefore, it is here that any initiative towards transforming our money system, and with it, our economic system and society, must start.




3.3. Establishing Priorities for Monetary Reform


Monetary reformists, as much as monetary innovators and radical thinkers, have been putting out different strategies and priorities for the transformation of our monetary system. Lietaer et al. sided and reinforced the ideas and voices arguing for deep structural reforms rather than cosmetic changes [25,26]. From the elements above in Figure 1, the priority for transformative action is clear-cut: to challenge the monetary ‘blind spot’ and core design fault of a single-currency hegemony by designing and implementing a diverse monetary ecosystem with multiple currency systems other than a monoculture of bank-debt money, are allowed to play a role. As mentioned by the authors: “The structural solution needed to give sustainability a chance, albeit totally unorthodox, is to diversify the available exchange media and the agents that create them. In short, in place of a monetary monoculture, we need a monetary ecosystem […]. This would provide greater structural diversity in both the media of exchange and the institutions creating them.” [2] (p. 88). Jérôme Blanc, Georgina Gomez and many other heterodox economists reinforce this claim by focusing on monetary diversity and plurality as the defining characteristic and the starting point for an alternative, more resilient, and sustainable monetary system [49,50,51]. These concepts are explored and developed mainly from a strong plurality perspective and not from the more common weak plurality—which only concerns different means of payments or market competition between the same types of currencies, following the Austrian school of thought [52]. Strong plurality extends that diversity to units of accounts and focuses on ‘unpacking complementarity’ and the different means of linking different types of endogenous money—substitutability, simultaneity, supplementarity, and autonomy [49]. Although we fundamentally agree and support strong monetary plurality, we argue that the rejection and critique of movements and initiatives towards more institutional reforms—such as the American Monetary Act and the Sovereign Money proposal in the UK [53]—and the oblivion of other squeezed alternatives—e.g., Move Your Money, Public, Ethical and Values-Based Banking—is detrimental for the overall transition of the monetary regime and perhaps reflects a lack of systemic approach to large-scale transition processes and a biased belief in niche diffusion and translation. As mentioned elsewhere [1], there is no single recipe for monetary reform and re-alignment, and there can hardly be a shared vision given the number, diversity, dispersion, and scale of alternatives. It is a technological, institutional, and socioecological multi-level and multi-actor dynamic that requires integrated strategies, working in symbioses to fully explore the cracks left open by the GFC landscape shock. This is something an ecological theory of money can offer, but only if it integrates this multi-arena, multi-stakeholder, multi-term holistic ecological gaze.





4. New Developments for Ecological Monetary Theory


“Money and Sustainability: The Missing Link” is a report that makes its economic paradigm explicit and refers to ‘Ecological Economics’ as the working baseline for the concepts, ideas, and references presented. This is particularly relevant because it is, to our knowledge, the first explicit attempt at building an ecological monetary theory, which made evident the gaps, limits, and biases within ecological economics, namely regarding its monetary thought. Building a monetary theory out of a field of dispersed, not always coherent, and not yet mature ideas is a challenge in itself [54]. By the time Lietaer et al. were writing, Ecological Macroeconomics was still in its early stages of development and mainly was an ‘ecological add-on’ to post-Keynesian models [16,55,56]. EE value theory is an under-discussed and undervalued theme within the field [54,57,58]. Furthermore, as Louie Larue recently argued in his critical assessment of the ecology of money, the analogies and comparisons between the natural world and monetary ecosystems are “unlikely to hold”, and the transposition of critical concepts, such as efficiency and resilience, “still needs quite a lot of work to withstand scientific critique” [54] (p. 7). The ontological and epistemological foundations of an Ecological Monetary Theory (EMT hereafter) were only laid down recently by Joe Ament [32]. Based on his work as well as Lietaer’s contributions we envision a theoretical nested relationship for Ecological Monetary economics, as illustrated in Figure 2.



Beyond Ament’s [31,32] and Svartzman’s work [16], developments in ecological monetary economics, have shyly progressed since 2013, with ecological economists developing the macroeconomics dimension of EE—see for example [55,56]—and the three key concepts of the EMT highlighted in Figure 2. These developments allow us to envision a monetary theory that focuses not on the quantity of money but instead on the qualities of different monies: a monetary theory that embraces the necessary complexity of an ecosystem of currencies and unpacks its potential relationships—one that re-symbolizes the language of money coherently with an ecological paradigm. A monetary theory that sets concrete monetary goals and policies in tune with a sustainable and ecological economy. However, as we have pointed out earlier, ecological monetary economics is still far from standing on firm ground and proving itself a scientifically sound alternative. Adding to an ecological monetary ontology—discussed in point 1.1—and a solid critique of the current system—point 1.2—in our perspective, two elements are strongly needed: a transdisciplinary systems science value theory; and the transition theory that offers pathways and storylines of a new monetary future and how to get there.



4.1. An Ecological Theory of Value


“Value theory forms the bedrock of several economic paradigms” [57] (p. 1) and is probably the most critical theoretical piece needed to ‘finish the puzzle’ of Ecological Economics and place it “as a more effective interdisciplinary paradigm”. After all, value theory sits at the core of economic paradigms with profound implications in all ramifications of any school of economic thought, Ecological Economics being no exception [57,58,59]. An Ecological Theory of Value (EVT hereafter), sprouting from seeds such as the Energy Theory of Value [60], could be the fundamental ‘missing piece’ between Ecological Economics and an Ecological Monetary Theory, that the ‘Money and Sustainability: The Missing Link’ report, and most of the literature afterward, fails to address. Important debates that have fueled Ecological Economics, namely in the 1990s, around embodied energy, exergy, energy, and Energy Return on Energy Invested—see for example [61,62,63]—are scarcely mentioned. We are left without this key theoretical construct of the EMT. One that can challenge the classic—labor—and the neoclassic—utility—view of value, valuation, and money, with an embodied energy concept of value at its genesis. A benchmark concept of value and wealth that anchors monetary theory within the laws of thermodynamics and sets design principles for what Silvio Gesell called, more than a century ago, ‘a natural money system’. Such a grounding theory would also provide a clear framework for monetary and economic analysis: the Energy Return on Energy Invested.



An Ecological Value Theory is also a fundamental piece in the analysis, criticism, and offering of solutions regarding the degenerative design elements, particularly the ‘Debt’ and ‘Interest’ processes. Both have been extensively criticized by the ecological, de-growth, steady-state movements, not always with the scientific backing that an EVT could provide [7]. Two fundamental design principles emerge from the EVT literature: (1) no money system should carry positive interest. Interest should be 0 or negative; (2) no money system should be debt-based. Instead, we should design and implement currency systems backed by real assets, banking systems based on full reserve, or revert to mutual credit systems [64,65]. Finally, an EVT with energy and the Laws of Thermodynamics at its core could be the ideal starting point for new currency designs. Examples of this include what H. Odum’s proposed with the Emdollars, R. Douthwaite with his ‘ebcu’ [41], Kang with the Energy Coin [66], and many others have continued with energy-backed or energy-linked currencies [67].




4.2. A Monetary Socioecological Transition


Building an ecological theory of money is both an end goal and a more profound, longer, harder iterative process of questioning and transforming monetary paradigms and practices. And for such processes, a transition theory is of fundamental importance to better understand and frame ongoing dynamics and, more importantly, to anticipate, explore, and manage the opportunities, limitations, and conditions for steering this sociotechnical transition [68]. The literature on transition theory applied to the monetary-banking-financial sector is scarce. However, contributions have been made, for instance, regarding transitions within the UK banking systems [10], the principles for global transitions in money [69], systemic intrapreneurial transformations in finance and banking [70], the use of complementary currencies as a tool for a low carbon economy transition [71], as well as regarding the meta-transformation within the broader monetary-banking-financial system using Multi-level Perspective and Transition Management theory [1].



In this work, we want to build on these contributions while using the specific lenses of “Sustainability Transitions”, i.e., those processes, pathways, and actors that are involved in disruptive changes and transformations which are happening within the IMF towards a greener, more sustainable, regenerative system [10,71,72]. In particular, we are interested in understanding it mainly from an institutional and sociotechnical approach focusing on who is doing what within the IMF transition process and which level of influence can each actor–practice combination have in our monetary shift towards sustainability. Considering this and based on current trends in monetary innovation, practices, and theory, we identified and categorized three interdependent spheres that are emerging and co-developing, powered by three different socioeconomic-political dynamics. The first sphere, which we named “Green money”, includes the new awareness regarding the ecological and social footprint of money systems, making headlines in both alternative and mainstream academia and media [73,74]. It includes calculations of different payment systems’ energy and emissions footprints—Cash vs. Visa vs. Cryptocurrencies [75,76]—as much as different currencies themselves. It integrates new trends in sustainable and fair banking, both in the private sector [77] and within the realm of central banks—see the latest Glasgow Declaration from the Network for Greening the Financial Systems [78]. It pushes for social and ecological accountability and new standards in financial markets, stocks, and bonds [79]. It has led to the developments for the decarbonization of cryptocurrencies [80], the creation of ‘greener’ versions, such as Bitgreen—to face the critics regarding Bitcoin’s significant ecological footprint [81]—or the promotion of sustainable cryptocurrencies such as Moeda, IOTA or Solarcoin [67].



It is the logical first step to improve or upgrade the existing system in many cases. It is not revolutionary nor transformative but part of the squeezed-in transitioning processes [1,10]. Most of the dynamics, practices, and actions that we have categorized within this first sphere have a limited impact in steering the IMS towards sustainability, and they do not fundamentally address any of the three design blocks or the five detrimental processes identified above. It might even lead to socially detrimental banking strategies, such as the war on cash [82,83], which might have positive environmental impacts but have profound negative impacts on those more vulnerable to a cashless society. Moreover, it might contribute to “develop path-dependency through processes of optimization and incremental innovation” [47] (p. 605).



In a second sphere, we have a more profound process that looks beyond the mere “greening” of our money and payment systems and focuses on the goals and societal impacts of each monetary strategy and policy. We call it the “sustainable money” sphere. It includes recent movements lobbying for the European Central Bank and European Banks to align their monetary policy with the SDGs, the Paris Agreement, and our common climate goals [84,85]. It also includes the movements toward Public Banking in the USA [86] or UNEP’s vision of “Aligning the Financial System with Sustainable Development” [87]. It recognizes that monetary policy affects our world in very tangible ways and seeks coherence between social, environmental and climate goals with monetary goals. Four illustrative examples are: (1) the ‘Green Quantitative Easing’ campaign [88] and the ‘Green Scorecard’ for Central Banks, which ranks central banks’ climate performance, taking into account not only the footprint of their operation but, more importantly, the ecological impact of their investments choices and monetary policies [89,90]; (2) impact currencies and impact tokens designed to foster and accelerate the implementation and reach of the SDG’s [91]; (3) corporate and complementary currencies designed to promote and reward sustainable lifestyles and behaviors—such as Ecocoin, NU-Spaarpas or Torekes [92]; and finally, (4) developments in energy currencies, carbon currencies and emission reduction currency systems whose design and goal is targeting CO2 reductions and new standards of wealth and value anchored in nature [70,93]. The actors and actions within this second sphere still work mostly within the current monetary paradigm and its institutions, forcing its ‘reconfiguration’, ‘re-constellation’ and re-direction. It can be argued that these are transformative actions as they can potentially alter the configuration of the IMS regime in its design blocks—particularly regarding the single-currency hegemony and opaque governance. However, they have been limited by their scale, applicability, and other sociopolitical-economic constraints such as lack of proper funding, re-prioritization of goals, and monetary regime resistance to change [94,95]. The potential socioecological impact of sphere two actions is significantly higher than those of sphere one, particularly in the face of constant landscape pressures. Finally, our third sphere represents the radical shift an ecology of money embodies. It goes far beyond the footprint of money or its strategically designed goals. It is a sphere that includes the overall design of the system as a whole, its players, flows, relationships, and key assumptions. Therefore, it is not about incremental improvements (sphere one), nor reconfigurations within the existing regime (sphere two) but a different consciousness that informs a radical redesign and re-conceptualization of the whole IMS. It envisions a fundamentally different monetary architecture based on the EMT building blocks in Figure 2. The sphere of deeply transformative and revolutionary actions leads to profound socioecological impacts on our economies and societies. Due to its disruptive nature, and following the work of Daniel Wahl [96], we call it “regenerative money”. It includes new currency ecosystems in development, such as Seeds, which already embodies a whole-systems approach focused on regenerative actions—see Figure 3.



It also includes the principles behind the movements towards regenerative finance as stated by the Capital Institute [97] or Triodos Bank Regenerative Money Centre. It is a sphere characterized by new monetary actors, institutions, movements, and socioeconomic and political dynamics radically re-conceptualizing the monetary paradigm of the last 50 years. It works at the highest leverage point, and because of it, the implications and potential impacts are deeply transformative. Its holistic perspective addresses all building blocks and detrimental processes in Figure 1 and beyond.



To complement the ‘what’ is of crucial importance to know the ‘who’. Once again, we categorized three parallel dynamics according to the actors or institutions driving and governing each monetary development: people-powered money; sovereign money; and corporate money. The first one represents the niche innovations and bottom-up dynamics of groups and communities, specifically at the local and regional level, through the promotion and active support of community currencies, time banks, barter networks, and mutual credit systems. It is mostly a decentralized, heterogeneous, not-for-profit, exchange-focused, and resilience-building social dynamic [98]. This has been an abundant experimental, pioneering movement and field of monetary innovation in all three spheres, particularly in “green money” and “sustainable money” spheres [94,95]. However, its impact on the IMS regime or influence in the transition processes is residual [95,99]. The second dynamic is towards complementary Sovereign Money creation, or official acceptance, by the state either through the government (national or local level), the central bank, or a third independent institution. It has gained momentum since the GFC in two main streams: the adoption of municipal currencies at the local level, frequently in multi-stakeholder initiatives—see, for example, the case of REC in Barcelona; and the fast development by major central banks worldwide of CBDCs or ‘govcoins’, such as the E-krona in Sweden or the digital e-Yuan in China [100]. It represents the integration of new technological developments—such as Blockchain—into the existing centralized, not-for-profit, exchange, and unit-of-account public service system that aims to regain its monetary power. While in the municipal currencies stream, it is common to have social and ecological principles and goals fully embedded in the monetary design—see, for example [101]—regarding CBDCs, only a small fraction of ‘under research’, ‘pilot’ or ‘proof of concept’ CBDCs seem to be already integrating socioecological principles into their designs, placing the vast majority of CBDCs outside of our spheres and Municipal currencies within sphere 1 or 2. Lastly, we have the case of corporate currencies. A movement started decades ago with air miles, consumer loyalty points, and other benchmark cases such as the WIR in Switzerland, and that has been evolving since 2009 towards widespread use by businesses of global digital and cryptocurrencies [102]. Sardex, a B2B regional complementary currency [103], and Ven, a global digital ‘stablecoin’, provide two case studies of such developments since 2009. This decentralized, for-profit, all-purpose money dynamic has gained particular relevance for institutional monetary institutions given the potential impact of such global giant corporations—such as Facebook with ‘Diem’ and Amazon with ‘Amazon coins’—developing their internal currency.



This double-entry logic for the systematization of ongoing trends and innovation dynamics within the monetary system can help us to better frame and understand the underlying mechanisms and the impact of each actor–practice combination. It also allows us to identify arenas for future development—e.g., sustainable and regenerative CBDCs—and potential tipping points for systems change. Figure 4 and Figure 5 provide two graphical representations of the ongoing dynamics we have discussed. Figure 4 integrates “Climate Change” as an overarching concept for the climate and ecological landscape pressures forcing the IMS to change while identifying some trends with the highest potential impact to shake the system.



In Figure 5, we place the three spheres together with the three sociopolitical dynamics and provide some examples of currencies and projects that crystalize the essence of each cluster. While ‘Regenerative Money’ is still an emerging, challenging trend in its early stages, there are plenty of ‘Sustainable Money’ examples that can inspire and trigger a movement from Green and conventional money toward more impactful and transformative practices. It is also important to highlight that these are multi-actor ongoing live experiments that can and will transcend these subjective frontiers. Nevertheless, identifying the root, core intention, and consciousness of each transition movement is fundamental for understanding the larger-scale process and its steering towards a shared, desired future.





5. A Monetary Ecosystem beyond Sustainability


This systemic view of an ecosystem of currencies from different actors and serving different socioeconomic functions, together with a narrative of transformation and a transition theory, is a revolutionary step in monetary thinking, one where we must embrace complexity, non-equilibrium thermodynamics, and ecological network analysis if we aim to develop a new and coherent transdisciplinary monetary discipline. This is a non-linear leap, very often into uncharted territory, which we take not with a precise map, compass, and straight route but rather with a set of principles, some boundaries, and envisioned regenerative processes. Furthermore, for it to be transformative and not repeat patterns and mistakes from the past, it cannot be logically incremental nor focus on sustainability. Conventional sustainability and ‘sustainable-thoughtware’ are no longer enough [104]. We must embrace the highest leverage point in the system and aim for regeneration. Only then can we protect ourselves from single-focus solutions and the single-perfect-currency illusion. An economic–political mirage that has attracted so many into thinking that there is such thing as a perfect currency that will solve all our economic and societal problems. The Terra TRC by Bernard Lietaer, the mutual credit systems for Bendell and T. Greco [71], the EnergyCoin from Kang [66], or a Carbon Currency that will be the next ‘gold standard’ and root our entire economic system into the ‘real economy’ [93].



An ecological monetary system that goes beyond sustainability must thus be anchored in regenerative principles and processes. Based on the works of John Fullerton, Daniel Walh, Carol Sanford, among others, Patrick Huntjens proposes a new ‘Natural Social Contract’, based on eight fundamental principles for a regenerative economy [105]. Parallel to this, Brian Fath and colleagues propose ten principles and indicators for a regenerative economy coming from Energy Network Science [69]. Combining these different sources and applying them to monetary systems, while making a differentiation between design principles and regenerative processes, we propose that an ecological theory of money beyond sustainability should be based on the following design principles and regenerative processes (Figure 6):



The design elements and the regenerative processes shown above in Figure 6 serve as a map and compass to navigate the necessary transition and potential measures to assess the vitality and health of the ecosystem. It is essential to observe that they are equally important—no hierarchies or “steps” here—mutually beneficial and deeply interconnected. The principle of ‘diversity and connectivity’ has been already discussed above regarding strong monetary plurality, i.e., diversity of actors, mediums of payments, currencies, and units of accounts. Moreover, inhomogeneity by itself is not a necessary condition for a thriving, healthy system. Studies in Energy Network Analysis show that only diverse connectivity can guarantee resilience [69]. To complement and enrich this crucial design element, we need two more: to seek a balance between resilience and efficiency that guarantees that the system avoids excessive stagnation or brittleness and maintains itself within what Lietaer et al. called “The Window of Vitality” [2]. To strike that vital dynamic balance, we need a holistic view into the appropriate scale and relationship of the elements within the systems. This means fitting scale to form and function, primarily as a critical design protocol for each currency within the ecosystem and secondarily for managing the relationships between currencies. As one can easily infer from the lines above, these three principles are tightly connected and cannot be taken isolated as each one calibrates, complements, and enriches the others.



Regarding the processes that we believe fundamental for a metabolic systems, such as our monetary system, to be regenerative, four dynamics are unavoidable: robust, cross-scale circulation; participatory, empowered governance; symbiotic mutualism and reciprocity; collective learning and creative adaptation. “The circulation of money and information is particularly critical in socioeconomic networks, and these flows are always closely linked to networks and processes of energy” [69] (p. 16). Monetary circulation concerns much more than just the speed at which money changes hands—the money multiplier. It is about where that money is going—productive versus non-productive economy [106]—where are the bottlenecks and spaces of accumulation and concentration, where are the leaks in the system—such as offshores and “fiscal paradises” [45]—and the degree of mutualism and balance across scales and actors. A robust and regenerative metabolism must thus “continuously channel resources into self-feeding, self-renewing, self-sustaining internal processes” [69] (p. 18). Part of this process is intimately connected with seeking symbiotic or synergic relationships that are mutually beneficial. The degree to which an economy can foster collaborative dynamics and mutualism depends on factors beyond money. However, money can be designed to facilitate, promote and reinforce those flows and contribute effectively to a new regenerative economy. The extent to which each currency and the overall monetary ecosystem can integrate feedback learning loops and creatively respond and adapt to a continuously changing environment is perhaps the most crucial regenerative process and, at the same time, the one hardest to measure. Once again, Fath et al. proposed a composite list of indicators for collective learning, which can easily be transposed to monetary systems [69] (p. 19). Finally, we have empowered, participatory, accountable, transparent governance. Given the opaqueness of current existing national and global systems and the importance of these information, organization, and power processes—highlighted in Section 1—it is only natural that governance occupies a central role in any revolutionary movement towards regeneration. As Lietaer et al. conclude, “[monetary governance] may be the most crucial unresolved organizational question we need to deal with if we are serious about sustainability.” [2] (p. 191).




6. Conclusions


Transforming our concept of money and our understanding of monetary ecosystems is an unavoidable part of any process and pathway of economic and societal re-alignment with sustainability and regeneration. Moreover, the emergence of a new economic and monetary paradigm is a highly complex transition process for which we need new thoughtware to navigate appropriately.An ecological theory of money, such as Ament’s EMT, anchored and supported by an Ecological Value Theory and a Sustainable Transition theory, has the best chance to replace neoclassic monetary theory and provide the right lenses to acknowledge the language of money in all its symbols, forms, and mediums, and redesign our thriving monetary ecosystems to regenerate our social, economic and ecologic landscapes. A monetary ecology must avoid single-focused solutions and embrace complexity, interdependences, and complementarity. At its core, it must have a set of principles and working mechanisms distilled and adapted from the regenerative economics literature. The three design elements—appropriate scale and relationship; diversity and connectivity; balance between resilience and efficiency—together with the four regenerative processes—robust cross-scale circulation; participatory governance; symbiotic mutualism and collaboration; collective learning and creative adaptation—form the fundamental pillars for a new monetary paradigm that can steer our monies to face the ecological and social challenges of the XXI century.



Future research should increase our knowledge and understanding of complex monetary ecosystems and the interplay of relationships among those currency arenas. Furthermore, it could also shine some new light on the role of money in sustainability transitions and how to explore landscape shocks best to trigger transformations within the IMS. We missed the opportunity for deep reform after the landscape shock of the GFC in 2008. Let us not do the same with the COVID-19 shock and use this opportunity to bring about the monetary revolution the world urgently needs.
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Figure 1. Three design blocks, the five detrimental processes and their combined impact. 
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Figure 2. The foundations and nested logic of an EMT. 
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Figure 3. Seeds ecosystem design. 
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Figure 4. Trends in monetary transition processes (Adapted from [1]). 






Figure 4. Trends in monetary transition processes (Adapted from [1]).



[image: Sustainability 14 04309 g004]







[image: Sustainability 14 04309 g005 550] 





Figure 5. Spheres, dynamics and respective scales of circulation and use. 
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Figure 6. Design principles and regenerative processes of an EMT. 
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