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Chapter 1

Introduction to Circular Economy
Supply Chains: From Supply Chains
to Value Systems

Lydia Bals, Wendy L. Tate and Lisa M. Ellram

Abstract

A circular economy perspective embraces a systemic, cradle-to-cradle
notion that everything is designed to be reused as long as possible and then
recaptured and repurposed when reuse is no longer possible. Designing for
a circular economy ecosystem requires a holistic, integrative viewpoint,
spanning all aspects of design and development and considering many sup-
ply chain actors, far beyond that of traditional supply chains. This edited
book adopts a biomimetic lens, highlighting the need for cross-industry
flows and need for different actors (beyond producers and consumers) in
circular value cycles. Enablers such as incentives and/or legislation are also
discussed. While biomimicry provides the structure for organizing this
book, individual chapters build on other theoretical lenses and concepts,
such as stakeholder theory, etc. The intent is to move beyond a dyadic
(buyer—supplier) view, embracing a holistic network or ecosystem view, to
consider a cross-industry system perspective, where there is a diversity of
actors (covering four actor groups: producers, consumers, scavengers, and
decomposers) needed for a working ecosystem. This edited book offers a
comprehensive overview of system components and actors, including how
the circular economy adds value, the role of producers and consumers, the
spectrum of recovery possibilities to return products back to the consump-
tion supply chain, and the essential role of information management.

Keywords: Circular economy; circular systems; biomimicry; value systems;
circular flows; ecosystem view

Circular Economy Supply Chains: From Chains to Systems, 3-27
Copyright © 2022 by Emerald Publishing Limited

All rights of reproduction in any form reserved
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Introduction

While most US companies say they are planning to transition to a circular
economy (Peters, 2019), this transition is challenging for many reasons includ-
ing products that are difficult to disassemble (Soufani & Loch, 2021). A cir-
cular economy is based on the foundational principles of designing out waste
and pollution, keeping products and materials in use, and regenerating natural
systems (MacArthur Foundation, 2019). Circular economy is a sustainable and
flexible way to grow without exhausting primary materials, based on longevity
of products and servitization (Esposito, Tse, & Soufani, 2017). Waste is reduced
by closed-loop recycling and reuse, also known as the “cradle-to-cradle” model
(McDonough & Braungart, 2010). This goes beyond recycling, moving to a new
way of thinking about growth without dramatically expanding resource con-
sumption (Esposito et al., 2017; European Commission, 2018).

The efficient and effective use of finite resources leads to improved sustain-
ability and enables further value creation (De Angelis, Howard, & Miemczyk,
2018). In 2017, the EU created a Circular Economy Finance Support Platform
that illustrates various possibilities of funding for circular economy projects
through 2027 (European Commission, 2021). In the 2019 budgetary period, for
example, about 9.6 billion euros were directed toward circular economy projects
(European Commission, 2019). It is estimated that a total of around EUR 320
billion is needed between now and 2025 to implement projects that put the Euro-
pean economy on the path to transition (MacArthur Foundation, 2017). In the
circular economy, product ownership is transformed to purchasing a service, and
the financial model shifted to leasing rather than ownership (De Angelis et al.,
2018) which enables efficient reverse logistics and remanufacturing (Esposito
et al., 2017). These characteristics make collaboration within the circular frame-
work boundaries important (De Angelis et al., 2018). Although leasing and access
primarily refer to nonbiological products (e.g., carpets or electronic devices), it is
important to note that both flows — for technical materials and biological mass —
are part of the cradle-to-cradle concept (McDonough & Braungart, 2010) and
also in scope of this book. Industrial ecology researchers propose that networks
of industries can be designed analogous to food webs to reach a sustainable and
efficient state (e.g., Frosch, 1992; Frosch & Gallopoulos, 1989), enabling “closed-
loops” (Korhonen, 2001a, 2001b).

This book covers all four biomimetic roles: producers, consumers, scavengers,
and decomposers and provides additional insights such as information infra-
structure, to bridge the current linear material usage patterns in today’s supply
chains toward circular systems. In the business world, scavengers can be repre-
sented by reverse logistics companies and overstock/salvage retailers, and decom-
posers represented by recyclers and waste treatment companies. Unlike natural
ecosystems, current economic systems are characterized by an abundance of pro-
ducers and consumers in a linear material usage pattern. Looking at circularity
with the lens of biomimicry in natural ecosystems, there is a balance between
producers, consumers, scavengers, and decomposers (Babbitt, Gaustad, Fisher,
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Chen, & Liu, 2018; Geng & Coté, 2002). Current publications at the intersection
of circular economy and supply chain management research often lack a systemic
perspective. Supply chain literature often still frames the world in dyads instead
of “networks” or “systems”. In order to move beyond limited-scope recycling
solutions that still result in value degradation and waste, a systemic perspective is
needed that embraces cross-industry flows and an expansive spectrum of actors
(e.g., taking care of the reverse logistics) than in traditional supply chains, estab-
lishing circular value cycles.

Current research lacks the broader perspective necessary to investigate a cir-
cular value system. A comprehensive view on such actors is essential to achieve
integrated management of material and information flows as a central backbone
to realize a circular economy with circular value cycles (Tate, Bals, Bals, & Foerstl,
2019). The biomimetic lens highlights the need for such cross-industry flows and
for additional actors (beyond producers and consumers) in circular value cycles
(Tate et al., 2019). Cross-industry flows can be enabled, for example, by a material
database that allows tracking of materials over their entire lifecycle, with creation
of a marketplace where companies across industries can source their inputs. In
this book and more generally, enablers such as incentives and/or legislation are
also of interest.

Structure Of Overall Book — The Biomimetic Lens

The objective of this book, which has been realized, was to attract submis-
sions in all of the sections in Table 1.1, to achieve a comprehensive overview
and broad coverage of actors and preconditions for a circular economy. The
biomimetic lens was applied to structure this book. Chapters did not have to
necessarily focus on biomimicry; the chapters’ relation to the respective actor
group (producers, etc.) or needed information infrastructure in the context of
a circular economy was deemed sufficient. The originality and novelty lie in
bringing these timely insights together in a systemic framework inspired by
nature.

Table 1.1 also shows the final chapters included per section with their titles
and authors. The flow begins with broad early chapters with a system perspective,
moving to specific roles of actors. Then, the role of information and financial
flows and the role of contextual ramifications are introduced. The final section
includes a number of cases from a variety of industries, illustrating examples of
circular economy ambassadors in practice. Table 1.1 also provides an overview
regarding the main foci and approaches/methodologies of the included chapters.

Table 1.2 provides a summary of the main findings and practical implica-
tions of each chapter. As initially envisioned, many of the chapters highlight the
importance — either directly in the biomimetic terminology or indirectly — of the
roles of scavengers and decomposers in order to move toward a circular business
ecosystem.
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