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Abstract

In this paper, I outline the scope and the potential of a ‘circular economy’ in the future, one
which goes beyond a concentration on recycling and waste management. [ argue that three key
elements are paramount. The first, and most widely discussed, is its ‘circularity by design’
characteristics. Secondly, but rarely discussed, the intimate relationship between the materials
cycle and money and finance systems. Thirdly, encompassing both but often ignored: the way
in which a more holistic interpretation of the concept is attached to a worldview or ‘framework
for thinking’. This last element is a perspective that understands the economy as less like a
machine and more like a nested living system. This worldview includes a stock maintenance
emphasis placed in relation to feedback-rich flows. It extends, ineluctably, to the regeneration
of natural capital and the restoration of social capital. A systems perspective includes a renewed
focus on creating a refreshed industrial or productive economy at all scales as opposed to an
expanded extractive or ‘rentier’ economy which is parasitical. This is quite unlike the current,
linear, economy which not only extracts and runs down natural and social capitals (or
exchanges it for financial capital), but also sees surplus financial reinvested largely in existing
assets rather than creating new ones. The opportunity exists to create a ‘systems aware’ circular
economy, one which is consistent with our contemporary understanding of ecosystemic
relationships, the maintenance of capitals or stocks, the interdependence of different scales
and the clear distinction between effective and efficient.

Keywords Circular economy - Economics - Systems thinking - Complex adaptive systems -
Rentier economy
Introduction

A circular economy must be in service to the economy as a whole, a complex task. We
illustrate how easily the discussion can be misdirected (in the case of recycling) or that circular
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economy initiatives might increase the extractive tendency evident in the financial/rentier *
economy by encouraging the creation of new asset classes and monopoly opportunities (e.g.
‘sharing economy’) [10]. If unchallenged, this presents a double whammy: extractive materials
and financialised, extractive economies adjusting under a circular economy banner. In terms of
worldview, a circular economy might even retain an attachment to an engineered pipework
rather than an ecosystemic perspective.

The Logic of Recycling

I begin with materials and illustrate the way in which recycling can misdirect their attention.
The comforting logic of recycling is that valuable, durable materials can be recovered if the
products and components into which they were originally made cannot be maintained,
refurbished, repurposed, resold or remanufactured economically anymore. It takes energy
and effort to recycle back to the original purity of the molecules, but the materials are valuable,
so it will end up making economic sense. If materials belong to a biocycle, order is ultimately
rebuilt via decomposition and the action of living systems; otherwise, human management of a
technical material is necessary. So far, this is reasonable but appears to depend on the design
including features for deconstruction, value, accessibility.

The logic of recycling is, however, misapplied. A throughput ‘scale and sale’ system based on
short cycle, low value but durable materials cannot work except through sleight of hand. Stahel [38]
and others have pointed out that even a leakage of 10% on a short cycle of say 6 weeks between
creation and recovery iterates through to half the original stock of material being lost to the
environment in under a year, and all of it in approximately 20 months. For low-value materials,
leaning, sorting and processing do not often add up to the creation of an economic competitor to new
materials. Added to that is the scourge of ‘single use’ and multilayered materials coupled with high
volume which generates so much waste beyond recovery: rather than a meaningful resource. The
notion of recycling, of ‘closing the loop’ and making things ‘whole’, in this context may always
have been a distraction technique as Heather Rogers [35] claimed in her film Gone Tomorrow: The
Hidden Life of Garbage. The technique that she highlighted was to shift attention on the issue from
producer to consumer in respect of the impact of no deposit packaging especially aluminium cans
and later plastic bottles and bags. Rogers and Parenti [34] noted:

Ultimately, the environmental crisis, of which garbage is just a subset, is inseparable
from the logic of our whole economic system.

If a given, or the logic, as Rogers [35] terms it, is the large-scale production facility and
centralised distribution which lead to limited options. Accepting quality recovered materials is
fine in theory so long as the material fits the existing production process and is competitive on
price. Since there are significant investments by the suppliers of the virgin (fossil fuel) raw
materials in these facilities (or they are owned by them), a closed loop is unlikely.

The remaining surplus of recovered materials, often contaminated and mixed, could be
diverted to landfill or incineration or to ‘recycling’ in Asia, especially China until 2017 [21].
Labour costs were low and regulation limited or poorly enforced. Shipping containers were
often empty on the return from the USA or Europe, so it was a cheap option. It is still a linear
economy with, at best, a detour to incineration, landfill or the oceans.

It seems something similar is happening today under the banner of circular economy.
Hopes of chemical recycling or of waste gasification are high [23]. Incineration, on the basis
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that there is a ‘recovery’(energy recovery), is also sometimes lumped under a circular economy
heading [43]. Diversified sourcing of PET from plant material is happening [47], but the issue
of reprocessing remains the same. At the same time, a widespread public sensitivity to ocean
contamination has emerged [3] and consumer lifestyles seem to be changing. One of these
changes is counterproductive; the rise of fast fashion has amplified waste streams so that this
‘people packaging’ joins product packaging as increasingly disposable. While the availability
of Asian countries to deal with the very low-grade municipal waste material has been
diversified as China rejects material imports, it is also contracting, and increasingly significant
flows of discarded apparel are underway in the same direction. Looking at the bigger picture,
apparel and product packaging account for nearly 50% of total plastics production [33]. This is
a marker for the size of the role of disposable packaging.

Coincidentally, the ‘fracking’ boom, the exploitation of oil and gas in shale formations,
increased the amount of gas and oil fractions suitable for petrochemicals and at very low cost.
Ironically, fracking is an industry that has lost $280 billion [13] in its first 10 years. So, in
effect, it has been enjoying a subsidy from investors [1]. Again, the logic of the economic
system remains firmly linear even as it adapts. In a recent report by Changing Markets
Foundation on Fossil Fashion [17] noted:

The oil and gas industry is betting big on plastics, from which polyester and synthetic
fibres are made, as revenue from other sectors, such as transport and energy, declines

A circular economy approach in the context of increased sector growth might be seen as a
commitment to creating more recovered but pure materials from mixed plastics, for example,
in the multicycle process [28] and other forms of chemical recycling. The key here is scale and
continuity with established business.

This side by side graphic from McKinsey makes it look like great strides are possible but
underlying it is the huge increase in the market for polymers so net gains are thin or absent. It
also depends on some crucial regulatory change and oil prices at $75 a barrel (that is 20%
above where they are now Feb 2021) (Figs. 1 and 2):

It seems even innovative approaches to product and material recovery are swamped by
increasing virgin material supply and growing market demand, underlaid by subsidies. Once
more, it might be argued that the potential of a circular economy is more something to talk
about and agree with than to achieve at scale. Partly because, first of all, scale and sale are key
drivers in production; secondly, materials, labour inputs and energy do not reflect full costs
and, finally, the material choices (especially plastics) are ill-suited to being a ‘product of
consumption’ (biodegradable) if extended use is for all intents and purposes factored out.

Moving Beyond Recycling

The need for appropriate product, component and material design is frequently discussed [22].
It has perhaps never been a more important time to question the most appropriate materials for
packaging and textiles, to enable them to be ‘nutrients’ for the system. It is not in the
scope of this position paper to address this, except to note that the process is often
informed by the use of insights from living systems [8]. The role of a suitable
‘framework for thinking’ takes centre stage now as it allows the links between
products, material and money stocks, flows and feedback to find common ground,
in short, a more inclusive view of the economy [44].
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Global polymer flows, millions of metric tons per annum, 2016’
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Fig. 1 Global polymer flows from Hundertmark et al. [20]

Most abstract thought is highly metaphorical [30]. It is no mere flourish of language and,
therefore, to describe the circular economy in a more engaging and realistic way, one could
look for insights in the way organisms function within ecosystems [46]. If it is useful and,
moreover, consistent with the contemporary science of complex systems, it is highly likely to
become mainstream thinking over time [24].

The fall out may eventually be an economic narrative which is eminently suited to the
economic challenges of the current day: focusing on the notion of circulation (rather than
extraction) at all scales, whilst restoring, rebuilding and maintaining capitals. The focus moves
to creating an effective and not just efficient productive (industrial) economy as opposed to the
financial or rentier economy which dominates today [10].

Circular Economy: Less as a Pipework and More as an Ecology

The circular economy can be discussed more coherently using a number of insights from living
systems, whether related to capital or stock maintenance, i.e. continuing the viability of the
person/organism/business [15] over time or accepting that a healthy interchange between the
organism and its environment is mandatory (i.e. ‘waste = food’). Or that diversity of culture,
scale, orientation or activity adds both resilience and creativity to an economy [7]. It is no
coincidence that many early writers and practitioners are all deeply rooted in this kind of
thinking. Precursors are economist Kenneth Boulding or ecologist and biologist Barry
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Global waste polymer flows 2030, millions of metric tons per annum’
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Fig. 2 Global waste polymer flows in 2030 from Hundertmark et al. [20]

Commoner in the 1960/1970s and the likes of Janine Benyus, Gunther Pauli, Bill
McDonough, Michael Braungart and Amory Lovins from the mid-1990s onwards. How it is
manifested varies, unsurprisingly, but a ‘living systems’ approach is arguably one of the
markers of a circular economy [5].

Such a systemic approach embraces multiple cycles, works at all scales and is intended to
create an economy ‘regenerative, accessible and abundant by design’ [41]. A veritable ecology
of businesses in fact and within that the notion of taking cues from nature rather than the
machine lies a source of inspiration for many. The motivation seems to be ‘an economy that
works long term’ [45]. It might contain a rather naive view of nature’s processes, but it appeals
and advocates that 3.8 billion years of evolution represent a more than decent track record.
Whether fairness is built-in depends on structural characteristics as well as political choices.
Structurally, it involves looking for the effective solutions and not just efficient ones [12].
Effectiveness relates to the purpose of a system and includes the periphery as well as the core.

In a brief summation: purposeful, effective, stock maintaining, Nutrient cycling, nonlinear
and interdependent at all scales.
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It does not take much introspection to recognise that efficiency, by contrast, is a relationship
between input and output and does not necessarily engage with purpose or concepts such as
the ability to endure or respond to shocks (resilience). It also entertains the notion of extraction.
A linear economy is inherently extractive as sources, and ‘sinks’ are assumed to be limitless
and feedback limited outside of the short term and the monetised elements. It also implies that
the idea of growth is, in a narrative sense, unlimited. As efficiency creates a surplus which can
be reinvested in further production and technological efforts to further improve labour and
resource efficiency, including substituting different factors of production one for the other if
supply is constrained. If we add in the prevailing modernist notion that humankind is in charge
of the planet: the ubiquitous use of the image that the ‘world is in our hands’ for example and
that somehow ‘we can save the planet’ is indicative. It carries the implication that anything can
be fixed, whenever we choose. It is very much a mechanical ‘linear’, boundaried understand-
ing set within an unbounded vision based on technology

Financial Pollution

Although, in theory, any surplus is assumed to be reinjected through the investment of savings
into production or technological innovation, reality turns out to be different. Or rather, it
happens less and less after a certain point (usually when overproduction is making thin
margins) [9], and surplus in this 2nd cycle of industrial society is placed into existing assets
such as real estate, stocks bonds and intellectual property [10]. This is the money cycle as
extractive of value rather than creating more of it. It uses the store of value function of money
and limited access to create that effect, ultimately creating unearned income or economic rent.
It is scarcity-driven. Without getting into the economic detail, it is sufficient to note Frederick
Soddy’s [37] comment:

The ruling passion of the age is to convert wealth into debt in order to derive a
permanent future income from it - to convert wealth that perishes into debt that endures,
debt that does not rot, costs nothing to maintain, and brings in perennial interest.

Thus, it seems that both monetary and materials are characterised by extractive, economic rent-
seeking activity rather than ‘circularity’ or nourishing the core and periphery in a metabolistic
sense. This is not a new observation, but it is interesting to note the parallel with efforts by all
the classical economists from Adam Smith to the likes of Henry George and Thorstein Veblen
to identify the use of free and fair markets as a tool to undermine the rentier, the landlord and
banker who were otherwise able to increase their wealth without making a contribution, or as
JS Mill [27] suggests ‘in their sleep’ (Fig. 3).

Beth Stratford [39] recently took an in-depth look at the interconnections between resource-
constrained economies and successful rent-seeking economies. She concluded that rent-
seeking economies reduced the amount of discretionary spending available to the majority
of the population, inhibited investment in productive innovation, in favour of ‘making money
on money’, and was a key driver of inequality. The fact that it is underwritten by governments
who adopt the approach of maintaining asset values as the number one priority in times of
crisis (as happened in 2008 as well as 2020 [19]) actually reinforces this tendency; the practice
is therefore backstopped. In the face of low or no economic growth (except that which is
prompted by the richest 10% spending some of their additional wealth), governments must
reinvest in the prospect of economic growth with whatever additional means they can muster,
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Fig. 3 A critique turned on its
head (Bank advertising in
Australia)

LANDLORDS
GROW.RICH
TN THETR™
LEEP.

O STOART WL

S

thus an ever more frenetic race for efficiency and lowered costs. As Adair Turner [42] noted in
his book on the financial system Between Debt and the Devil: Money, Credit, and Fixing
Global Finance, ‘debt is financial pollution’. We argue it does indeed have a role parallel to
the waste inherent in the materials and energy cycles in reducing the ‘health’ of the overall
economy.

Overall, the proposal to emphasise circulation over extraction as a guiding structural
principle creates a circular economy which intends, in an overarching and quite logical way,
to remove or at least dampen down the extractive element. This makes the exercise into quite a
radical proposition as political power resides most often according to Michael Hudson in those
who control rent seeking [4].

If a circular economy points towards building an regenerative economy, as the name
suggests, it should circulate materials and money to all scales with as little rent seeking as
possible (within limits imposed by ecological systems). It is indeed novel and radical by
today’s standards. If we add in the often-heard criticism that decoupling growth from increases
in energy and resource extraction is extremely difficult or impossible anyway [18], then
proposals for ‘degrowth’ and some sort of ‘thriving” economy based on other measures of
economic wellbeing become heard more frequently [32] while still locating a ‘circular
economy’ at its heart. One aspiration is for people to participate in new opportunities for
social production and exchange on a more local or regional basis to create a ‘foundation
economy’ in cooperation with the public sector [16]. A socially orientated, context-driven
circular economy of this kind risks being unacceptable to some other groups at quite a visceral
level. It flies in the face of expectations of a good life inculcated since the 1980s: wealth
accumulation, cheap goods, hedonistic experiences, individualism and ‘betterment’.

Economist Kenneth Boulding [6] insisted that an economy is composed of knowledge,
energy and materials. The alternative to a metabolistic or living systems approach, as hinted at
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above, is to use familiar or novel technologies or tools to tackle the resource (energy and
materials) issues. This is ‘Circular economy as a toolbox’ which by omission and having no
deeper purpose or meaning obscures economic rent seeking by emphasising an acceptable or
less threatening version of a circular economy directed towards the growth imperative.
Knowledge is focussed on technology, business and related sciences not moral philosophy
or political economy or indeed history.

The intelligent observer will, however, recognise that the viability of a linear economy is
declining from the impact of carbon emissions and on supporting ecosystems, especially
biodiversity. A restless impatience from consumers and citizens and many governments also
do not bode well for cavalier high-carbon producers. For some, the medium range challenges
around accessing critical raw materials weigh heavily, and for others, the aging demographic
and marginal returns from manufacturing mass-produced goods in many sectors—electronics,
tools and through to clothing and household goods—beg the question of how to maintain or
increase revenue when markets are saturated. This brings us to the use of a general shift from
products to services, or access over ownership and how it might play out in this context. It is
set within an economy with fewer key industry players than in recent decades.

Digital transformations have unlocked a number of potentials. Firstly, to reconfigure the
notion of products as services for the twenty-first century now that monitoring and billing for
the use of equipment, from vehicles to washing machines to heating and ventilation/air
conditioning, can be sliced and diced and much of the technology gets cheaper as it gets
more general purpose and scales up. The retention of the product as an asset potentially adds
new asset classes to the more traditional categories outlined above and coupled with the logic
of ideas such as ‘total product liability’ where the manufacture retains ownership or acts as if
they do [11] links reducing environmental impact to better design, more intelligent use phases
(the supply of feedback and checking of optimal functionality) and further industry consoli-
dation or collaboration across the value chain. This is no place for the peripheral player.

A related development has been the ‘sharing economy’ in which higher rates of utilisation
of existing objects (usually owned by a multitude of people) can be imagined. In addition to
this, it has the benefit of controlling the digital platforms which facilitate this exchange, and/or
rental activity is highly sought as a means of establishing a monopoly or near-monopoly. It has
been a prompt for predatory pricing to ‘disrupt’ the industry sector in the initial phases. An
example of these ideas in practice includes ride hailing where Uber and Lyft in the USA
comprise 98% of the market [48]. Again, this is no place for the smaller player unless
regulatory measures (antitrust) resist the changes [29]. Metcalfe’s law of networks (the number
of connections is the square of the number of nodes) does indicate that the benefits of networks
scale rapidly and militate against smaller operators [14].

As evidence of the potential of a number of these shifts, it is easy to identify what the major
business consultancies are selling as business opportunities in the circular economy arena. Accenture
is leading this with their Five Business Models (Circular Advantage [25]). Three out of five business
models are digitally orientated and conform to the general outline sketched in the preceding
paragraphs: more revenue from less throughput. Product life extension can fall out of product as
service as well as conventional sales and maintenance contracts, remarketing and repair, for example.

There are also the material recovery and ‘circular supplies’ categories in Accenture’s
proposed business models. This material supply and recovery loop is often better labelled as
the ‘recycling economy’ [31], as something of an interim arrangement between a linear and
circular economy. We have examined above how this is not suited to low-value, short-cycle
products unless they belong to the biocycle.
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Conclusion

The overall result of the three shifts discussed above (circularity by design, the intimate
relationship between the materials cycle and money and finance systems and the way the
holistic interpretation is connected to a worldview or ‘framework for thinking”) might be
viewed as positive if described as a direction of travel. A circular economy cannot be expected
to be delivered ready-made out of the box. Certainly, a changed framework for thinking is one
way of accelerating action as fully formed, and applied, it becomes a guiding narrative, much
as the machine-world framework did for nineteenth century science and by imitation, eco-
nomics. However, wrong-headed material recovery adds support to the advocates of recycling
even when the basic mathematics is still hopeless: The legacy issue of poor materials choices
in the past could be increasingly divorced from an approach which designs out many of the
problems inherent in ‘disposable’ durable materials. The former has little to inform the latter.
On the product to service shift (extended product life and access over ownership particularly)
then the value in networks at scale is legitimising, as it were, further concentration of business
and industry under a rentier umbrella. If, as expected, significant and durable products,
components and materials become assets, then it is also likely to be successful in reducing
resource use in the medium term, once a monopoly or oligopoly structure has settled.

The risk, however, of having change which reinforces the rent-seeking without enabling the
sort of centre and periphery or overall participatory economic opportunities promised by the
same technologies is very real. At the extreme, a kind of neo-feudalism in which everything
significant is owned by very few and users, unless well protected by laws around contract,
division of responsibility and freedom of access are supplicants and not even customers. The
development of a circular economy, using the idea of open platforms, cascading materials and
repurposing, often upcycling products and components, could enable more social production
on a distributed or peer-to-peer-basis. These activities create in Michel Bauwens terms
‘Schools of Democracy’ [40] due to the meaningful coming together around a shared purpose
rather than the individualised consumer left with a restricted power to choose, a supplicant as a
platform user and as a gig economy contractor when it comes to employment. Paul Mason [26]
characterised the tensions of a postmodern age in this snapshot:

The key contradiction of modern capitalism is between this emerging possibility of free
socially produced abundant goods and a system of monopolies, banks and governments
forced to behave desperately to maintain information asymmetry. That is, everything is
pervaded by a fight between network and hierarchy

There is every reason to assume that the notion of a circular economy can be found as part of
this ‘fight’, on both sides. It is clear that the place of a circular economy in an economic system
described through the lens of metabolistic and effective, all-scale living systems would be one
that gave due weight, and a solid rationale to the inclusion of a vibrant ‘network’ (in Mason’s
terms) as a necessary component around which investment could be delivered. An economy
writ large would benefit from the deployment of this rounded circular economy framework as
it is based on a scientific appreciation of the nature of effective systems as an interplay between
efficiency and resilience. This runs contrary to mainstream thinking which is focussed on
technical and supply sided changes which leave political arrangements and their economic
underpinning largely intact. Perhaps this is inevitable: the principal attraction for many in
business and policy circles is exactly the way in which a circular economy can be seen as an
economic opportunity driven by innovation. And if an ‘economic opportunity’ slides into
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being a business opportunity and innovation, a function of digital technology so much the
better in terms of its uptake. But equally, if it is a systems perspective, then there is yet more to
be explored, and there is no reason it cannot also contribute to increased well-being.

Discussion and Limitations

As someone who has worked in the context of a systems approach to the circular economy for
a decade or more, this paper is a reflection on some of the ways in which I have seen the
discussion shift. It is more than anything a call for more interdisciplinary (academic) work.
Currently, the tendency is to silo the discussion, a not uncommon approach to any area of
study. The discussion around a circular economy requires a more systemic perspective in
contradiction to some of the more traditional areas of study.

An umbrella term like ‘circular economy’ can encompass many related ideas, and more
effort at synthesis would be rewarding, especially if the recognition increases around the kinds
of systems that require studying are often complex adaptive systems and that studies based on
assumptions of long-term equilibrium and tightly scoped agents are left behind.

The rentier class generates income (or rent) through the ownership and control of scarce
assets, such as credit money, shares, real estate, natural resources, radio spectrum and
intellectual property. Big rentiers include commercial banks, institutional investors, property
developers, energy corporations, telecommunication companies and natural monopolies. Petty
rentiers include ordinary savers, individual shareholders, small landowners and local hoteliers.
Rentierism is a diverse, complex and variegated process, and the state plays a key role in how
it unfolds in specific moments ([10]; Andreucci et al. [2, 36]).
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