closed loop system economic definition

closed loop system economic definition is a concept gaining increasing attention in business,
sustainability, and economics. This article explores what a closed loop system is within economic
frameworks, explaining how it functions, its key benefits, and practical applications across various
industries. Readers will gain a comprehensive understanding of the closed loop system economic
definition, the differences between closed and open loop systems, and the role of these systems in
promoting resource efficiency, reducing waste, and fostering circular economies. The discussion
includes real-world examples, the challenges faced during implementation, and future trends in
closed loop economic systems. By delving into these topics, this article provides valuable insights for
business leaders, policymakers, students, and anyone interested in sustainable economic models.
Continue reading to discover how closed loop systems are shaping the future of economics and
driving innovation toward a more sustainable world.
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Understanding the Closed Loop System Economic
Definition

The closed loop system economic definition refers to an economic model where resources, materials,
and products are reused, recycled, or remanufactured within a continuous cycle. In these systems,
waste is minimized or eliminated as outputs are reintegrated into production processes, rather than
being discarded. Closed loop systems are integral to circular economy principles, aiming to
maximize resource efficiency and minimize environmental impact. By designing products and
processes for continuous reuse, businesses and economies can reduce dependency on raw material
extraction and mitigate harmful waste streams.

This economic concept applies to various sectors, including manufacturing, supply chain
management, waste management, and energy production. The closed loop system economic
definition encompasses strategies such as product life extension, resource recovery, and the
creation of feedback mechanisms that enable ongoing utilization of materials. These systems
contrast with traditional linear models, where goods progress from production to consumption and



disposal, often contributing to resource depletion and environmental issues.

Key Components of Closed Loop Economic Systems

Resource Recovery and Reuse

Resource recovery is a fundamental aspect of closed loop systems. It involves extracting valuable
materials from used products, waste streams, or by-products and reintegrating them into
manufacturing or production cycles. Recovery may include recycling metals, plastics, or chemicals,
and reusing components in new products. Efficient resource recovery reduces the need for virgin
materials and supports the sustainability of economic activities.

Product Design for Circularity

Product design in closed loop systems focuses on creating goods that can be easily repaired,
upgraded, recycled, or disassembled. Modular design, use of recyclable materials, and incorporation
of standardized components all facilitate circularity. Businesses are increasingly adopting eco-design
principles to ensure that products remain valuable throughout multiple life cycles, supporting the
economic definition of closed loop systems.

Reverse Logistics

Reverse logistics refers to the processes involved in returning products, packaging, or materials
from the consumer back to the manufacturer or recycler. This includes activities such as collection,
transportation, sorting, and remanufacturing. Effective reverse logistics systems are essential for
closed loop economic models, enabling continuous material flow and preventing waste accumulation.
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Closed vs. Open Loop Systems: Economic Implications

Definition and Differences

Closed loop systems recycle outputs back into the production cycle, whereas open loop systems
allow outputs to exit the system as waste or pollution. The economic implications are significant:
closed loop models foster resource conservation and long-term value creation, while open loop
models often result in resource depletion and increased costs related to waste management. The
closed loop system economic definition highlights the importance of internal feedback and
reintegration, contrasting with the linear flow of open loop systems.

Environmental and Financial Impact

Closed loop systems substantially reduce environmental impact by lowering landfill use, resource
extraction, and pollution. Financially, they can decrease raw material costs, create new revenue
streams through recycling, and enhance brand reputation. Open loop systems, conversely, may incur
higher costs over time due to waste handling, regulatory compliance, and loss of reusable materials.

Benefits of Closed Loop Economic Systems

Resource Efficiency

One of the primary economic benefits of closed loop systems is improved resource efficiency. By
continually cycling materials within the system, businesses and economies can reduce reliance on
finite resources and optimize the use of existing assets. This leads to cost savings and increased
competitiveness.

Waste Reduction

Closed loop systems are designed to minimize or eliminate waste. Products and materials are
reused, remanufactured, or recycled, thereby reducing the volume of waste sent to landfills and
incinerators. This aligns with global sustainability goals and regulatory requirements for waste
management.

Economic Growth and Innovation

Adopting closed loop economic models encourages innovation in product design, materials science,
and business processes. Companies investing in circular practices often unlock new markets,
develop novel revenue streams, and experience economic growth. Additionally, closed loop systems



contribute to job creation in recycling, remanufacturing, and reverse logistics sectors.

Competitive Advantages

Organizations embracing closed loop system economic definitions often gain a competitive edge
through improved sustainability credentials, reduced operational costs, and enhanced customer
loyalty. Meeting environmental standards and supporting circular economies can differentiate
brands in crowded markets.

1. Enhanced resource efficiency and cost savings
2. Significant waste reduction

3. Stimulated economic growth and job creation
4. Innovation in design and production

5. Improved brand reputation and customer loyalty

Real-World Applications and Industry Examples

Manufacturing and Industrial Sectors

Manufacturing industries are at the forefront of closed loop system adoption. Automotive companies
remanufacture engines and components; electronics firms recycle valuable metals from used
devices; and textile producers recover fibers for new garments. These practices demonstrate the
closed loop system economic definition in action, driving efficiency and sustainability.

Retail and Consumer Goods

Retailers and consumer goods companies implement closed loop systems through take-back
programs, packaging recycling, and product refurbishment. For example, companies may offer
incentives for customers to return used products, which are then processed and reintroduced into
the supply chain.

Energy and Waste Management

Energy producers and waste management firms utilize closed loop principles by converting waste
into energy, composting organic materials, and recycling industrial by-products. These activities



reduce environmental impact while supporting economic objectives.

Challenges in Implementing Closed Loop Systems

Technical and Operational Barriers

Implementing closed loop systems often requires significant changes in product design, supply chain
management, and manufacturing processes. Technical barriers include the complexity of recycling
certain materials, the need for specialized equipment, and the integration of reverse logistics.

Economic and Market Challenges

Transitioning to closed loop models may involve upfront investments, market education, and
overcoming resistance to change. Accurate valuation of recovered materials and establishing
efficient collection networks are crucial for economic viability. Additionally, consumer awareness
and participation are essential for system success.

Regulatory and Policy Considerations

Government policies and regulations can either support or hinder closed loop system
implementation. Clear standards, incentives, and enforcement mechanisms are necessary to
encourage businesses to adopt circular practices. Navigating complex regulatory environments
requires strategic planning and stakeholder collaboration.

Future Trends in Closed Loop System Economics

Digital Transformation and Data Analytics

Advances in digital technologies, such as IoT and big data analytics, are enabling more efficient
closed loop systems. Real-time tracking of materials, predictive maintenance, and automated reverse
logistics are streamlining circular processes and enhancing resource recovery.

Collaboration and Ecosystem Development

Future closed loop economic systems will rely on collaboration between manufacturers, suppliers,
consumers, and governments. Building robust ecosystems for product design, collection, and
recycling will be critical for scaling circular economy initiatives.



Global Adoption and Policy Integration

International organizations and governments are increasingly integrating closed loop principles into
economic policies and sustainability frameworks. Global adoption will drive innovation, investment,
and best practices across industries, further solidifying the closed loop system economic definition
as a cornerstone of modern economics.

FAQs: Trending Questions about Closed Loop System
Economic Definition

Q: What is the closed loop system economic definition in
simple terms?

A: A closed loop system in economics is a model where resources, materials, and products are
continuously reused or recycled, minimizing waste and promoting sustainability within a circular
process.

Q: How does a closed loop economic system differ from a
linear system?

A: Closed loop economic systems reuse outputs within the cycle, while linear systems follow a
straight path from production to disposal, often resulting in waste and resource depletion.

Q: What industries benefit most from closed loop economic
systems?

A: Manufacturing, consumer goods, electronics, automotive, and waste management industries
benefit significantly from closed loop systems due to improved resource efficiency and waste
reduction.

Q: What are the main challenges in implementing closed loop
systems?

A: Technical barriers, upfront costs, consumer participation, and regulatory complexities are the
main challenges when transitioning to closed loop economic models.

Q: Can closed loop economic systems improve profitability?

A: Yes, closed loop systems can reduce material costs, open new revenue streams through recycling
and remanufacturing, and enhance brand reputation, thereby improving profitability.



Q: Are closed loop systems essential for a circular economy?

A: Closed loop systems are fundamental to circular economies, as they enable continuous resource
use and minimize environmental impact.

Q: What role does reverse logistics play in closed loop
systems?

A: Reverse logistics is crucial for collecting, transporting, and reintegrating used products and
materials, supporting the functionality of closed loop economic models.

Q: How are governments supporting closed loop economic
systems?

A: Governments support closed loop systems through regulations, incentives, and policies that
encourage recycling, resource recovery, and sustainable business practices.

Q: What future trends are influencing closed loop system
economics?

A: Digital transformation, data analytics, increased collaboration, and global policy integration are
key trends shaping the future of closed loop economic systems.

Q: How can businesses transition to closed loop economic
systems?

A: Businesses can transition by redesigning products for circularity, investing in resource recovery
technologies, developing reverse logistics networks, and educating consumers about circular
practices.
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Implications

Are you intrigued by the concept of a circular economy? Do you want to understand how businesses
and entire societies can minimize waste and maximize resource utilization? Then you’'ve come to the
right place. This comprehensive guide delves into the closed loop system economic definition,
exploring its core principles, benefits, challenges, and real-world applications. We'll unravel the
complexities of this sustainable approach and reveal its crucial role in shaping a more
environmentally responsible and economically robust future. Get ready to gain a clear understanding
of this increasingly important economic model.

What is a Closed Loop System in Economics?

A closed loop system, in its simplest economic definition, is a cyclical process where resources are
used, recovered, and reused repeatedly within a defined system, minimizing waste and maximizing
resource efficiency. Unlike traditional linear "take-make-dispose" models, a closed loop system aims
to eliminate waste by designing out waste and pollution, keeping products and materials in use, and
regenerating natural systems. This approach significantly reduces the reliance on virgin resources
and minimizes the environmental impact of production and consumption.

Key Characteristics of a Closed Loop System:

Resource Recovery: Emphasis on reclaiming and reusing materials from discarded products or waste
streams.

Recycling and Reprocessing: Incorporating efficient recycling and reprocessing methods to
transform waste into valuable resources.

Product Design for Reusability: Designing products with durability, repairability, and recyclability in
mind.

Waste Minimization: Prioritizing waste reduction strategies at every stage of the production and
consumption cycle.

Circular Economy Principles: Alignment with the core principles of a circular economy, promoting
sustainability and resource efficiency.

Benefits of a Closed Loop System in the Economy

The adoption of closed loop systems offers a multitude of economic and environmental benefits:

Economic Advantages:



Reduced Material Costs: Lower reliance on virgin materials translates to significant cost savings for
businesses.

New Revenue Streams: Waste can be transformed into valuable resources, creating new income
opportunities.

Enhanced Innovation: The challenge of developing closed loop systems fosters innovation in
materials science, engineering, and product design.

Improved Brand Reputation: Companies adopting sustainable practices often experience improved
brand image and customer loyalty.

Job Creation: The development and implementation of closed loop systems create new jobs in areas
such as recycling, remanufacturing, and resource recovery.

Environmental Advantages:

Waste Reduction: Significantly reduces the volume of waste sent to landfills and incinerators.
Resource Conservation: Reduces the depletion of natural resources and minimizes environmental
damage associated with resource extraction.

Pollution Minimization: Decreases pollution from manufacturing and waste disposal.

Carbon Footprint Reduction: Reduces greenhouse gas emissions associated with resource extraction
and transportation.

Improved Ecosystem Health: Contributes to the preservation of biodiversity and ecosystem health.

Challenges in Implementing Closed Loop Systems

Despite the significant advantages, implementing closed loop systems presents several challenges:

Technological Limitations: Recycling and reprocessing technologies may not be available for all
materials.

Infrastructure Gaps: Lack of efficient collection, sorting, and processing infrastructure can hinder
implementation.

Economic Barriers: The initial investment in new technologies and infrastructure can be substantial.
Consumer Behavior: Changes in consumer behavior and purchasing habits are crucial for the
success of closed loop systems.

Regulatory Frameworks: Appropriate policies and regulations are essential to incentivize the
adoption of closed loop systems.

Real-World Examples of Closed Loop Systems

Numerous industries are embracing closed loop systems. Examples include:

Aluminum Recycling: Aluminum is highly recyclable and readily reused, representing a successful
closed loop system.



Plastic Bottle Recycling: While facing challenges, plastic bottle recycling demonstrates the potential
of closed loop systems in the plastics industry.

Textile Recycling: The fashion industry is exploring innovative ways to recycle and reuse textile
materials.

Electronic Waste Recycling (e-waste): Efforts to recover valuable metals and components from
electronic waste are gaining momentum.

Water Treatment and Reuse: Closed loop water systems are becoming increasingly important in
water-scarce regions.

Conclusion

The closed loop system economic definition centers on resource efficiency and waste minimization,
representing a pivotal shift towards a more sustainable and economically robust future. While
challenges remain, the benefits of adopting closed loop systems—both economic and
environmental—are undeniable. By embracing innovation, collaboration, and supportive policies, we
can accelerate the transition to a circular economy and create a more sustainable world for
generations to come.

FAQs

1. What is the difference between a closed loop and an open loop system? A closed loop system is
cyclical, reusing resources, while an open loop system is linear, discarding resources after use.

2. Can all materials be effectively incorporated into closed loop systems? Not all materials are
currently recyclable or easily repurposed, posing a significant challenge for the widespread adoption
of closed loop systems. Technological advancements are crucial.

3. What role do governments play in promoting closed loop systems? Governments play a vital role
through policy, incentives, and infrastructure investments to encourage the adoption of closed loop
systems.

4. How can consumers contribute to the success of closed loop systems? Consumers can contribute
by buying products made from recycled materials, properly disposing of waste, and supporting
companies committed to sustainability.

5. What are the future prospects for closed loop systems? The future of closed loop systems is
promising, with ongoing technological advancements and increasing awareness of their importance
driving their expansion across various industries.

closed loop system economic definition: An Introduction to Circular Economy Lerwen Liu,
Seeram Ramakrishna, 2020-12-18 This book is purposefully styled as an introductory textbook on



circular economy (CE) for the benefit of educators and students of universities. It provides
comprehensive knowledge exemplified by practices from policy, education, R&D, innovation, design,
production, waste management, business and financing around the world. The book covers sectors
such as agriculture/food, packaging materials, build environment, textile, energy, and mobility to
inspire the growth of circular business transformation. It aims to stimulate action among different
stakeholders to drive CE transformation. It elaborates critical driving forces of CE including digital
technologies; restorative innovations; business opportunities & sustainable business model;
financing instruments, regulation & assessment and experiential education programs. It connects a
CE transformation for reaching the SDGs2030 and highlights youth leadership and entrepreneurship
at all levels in driving the sustainability transformation.

closed loop system economic definition: The Blue Economy Gunter A. Pauli, 2010 Dr.
Gunter Pauli is challenging the green movement he has been so much a part of to do better, to do
more. He is the entrepreneur who launched Ecover; those products are probably in many of your
homes. He built the largest ecologically-sound factory in the world. His participation in the Club of
Rome and the founding of Zero Emissions Research Institute (ZERI) has made an immense
contribution to sustainability both in terms of research, public awareness and articulating a
visionary direction. He has dedicated himself to teaching and the hands-on implementation of
projects that have brought healthy environments, good nutrition, health care and jobs in sustainable
commerce to a myriad of places in the world.

closed loop system economic definition: The Oxford Handbook of Business and the Natural
Environment Pratima Bansal, Andrew J. Hoffman, 2012 This Handbook discusses the main issues,
research, and theory on business and the natural environment, and how they impact on different
business functions and disciplines

closed loop system economic definition: Business Models for the Circular Economy
Opportunities and Challenges for Policy OECD, 2019-04-03 Natural resources, and the materials
derived from them, represent the physical basis for the economic system. Recent decades have
witnessed an unprecedented growth in demand for these resources, which has triggered interest
from policy makers in transitioning to a more resource efficient and ...

closed loop system economic definition: Sustainable Manufacturing Rainer Stark,
Glnther Seliger, Jérémy Bonvoisin, 2017-01-16 This edited volume presents the research results of
the Collaborative Research Center 1026 “Sustainable manufacturing - shaping global value
creation”. The book aims at providing a reference guide of sustainable manufacturing for
researchers, describing methodologies for development of sustainable manufacturing solutions. The
volume is structured in four chapters covering the following topics: sustainable manufacturing
technology, sustainable product development, sustainable value creation networks and systematic
change towards sustainable manufacturing. The target audience comprises both researchers and
practitioners in the field of sustainable manufacturing, but the book may also be beneficial for
graduate students.

closed loop system economic definition: Taking Stock of Industrial Ecology Roland Clift,
Angela Druckman, 2015-12-11 How can we design more sustainable industrial and urban systems
that reduce environmental impacts while supporting a high quality of life for everyone? What
progress has been made towards reducing resource use and waste, and what are the prospects for
more resilient, material-efficient economies? What are the environmental and social impacts of
global supply chains and how can they be measured and improved? Such questions are at the heart
of the emerging discipline of industrial ecology, covered in Taking Stock of Industrial Ecology.
Leading authors, researchers and practitioners review how far industrial ecology has developed and
current issues and concerns, with illustrations of what the industrial ecology paradigm has achieved
in public policy, corporate strategy and industrial practice. It provides an introduction for students
coming to industrial ecology and for professionals who wish to understand what industrial ecology
can offer, a reference for researchers and practitioners and a source of case studies for teachers.

closed loop system economic definition: Handbook of the Circular Economy Miguel



Brandao, David Lazarevic, Goran Finnveden, 2020-12-25 This crucial Handbook brings together the
latest thinking on the circular economy, an area that has increasingly caught global attention.
Contributors explore a broad range of themes such as recycling systems and new business models,
as well as consolidating the many ways in which the topic has been dealt with in research, business
and policy-making. The Handbook of the Circular Economy is not only relevant, but also essential for
students, academics, and policy-makers trying to make sense of the plethora of ways in which the
term has been applied and interpreted.

closed loop system economic definition: The Waste-Free World Ron Gonen, 2021-04-06 The
next revolution in business will provide for a sustainable future, from founder, CEO and circular
economy expert Ron Gonen Our take-make-waste economy has cost consumers and taxpayers
billions while cheating us out of a habitable planet. But it doesn’t have to be this way. The
Waste-Free World makes a persuasive, forward-looking case for a circular economic model, a
“closed-loop” system that wastes no natural resources. Entrepreneur, CEO and sustainability expert
Ron Gonen argues that circularity is not only crucial for the planet but holds immense business
opportunity. As the founder of an investment firm focused on the circular economy, Gonen reveals
brilliant innovations emerging worldwide— “smart” packaging, robotics that optimize recycling,
nutrient rich fabrics, technologies that convert food waste into energy for your home, and many
more. Drawing on his experience in technology, business, and city government and interviews with
leading entrepreneurs and top companies, he introduces a vital and growing movement. The
Waste-Free World invites us all to take part in a sustainable and prosperous future where companies
foster innovation, investors recognize long term value creation, and consumers can align their values
with the products they buy.

closed loop system economic definition: Green, Closed Loop, Circular Bio-Economy
Charisios Achillas, Dionysis Bochtis, 2021-03-04 In recent years, bioeconomy strategies have been
implemented and adapted internationally. In the bioeconomy, materials are to a certain extent
circular by nature. However, biomaterials may also be used in a rather linear way. Lately, a
transition towards a circular economy, a more restorative and regenerative economic model, is
being promoted worldwide. A circular economy offers an alternative model aiming at “doing more
and better with less”. It is based on the idea that circulating matter and energy will diminish the
need for new input. Its concept lies in maintaining the value of products, materials, and resources
for as long as possible and at the same time minimizing or even eliminating the amount of waste
produced. Focused on “closing the loops”, a circular economy is a practical solution for promoting
entrepreneurial sustainability, economic growth, environmental resilience, and a better quality of
life for all. The most efficient way to close resource loops is to find value in the waste. Different
modes of resource circulation may be applied, e.g., raw materials, by-products, human resources,
logistics, services, waste, energy, or water. To that end, this Special Issue seeks to contribute to the
circular bioeconomy agenda through enhanced scientific and multidisciplinary knowledge to boost
the performance efficiency of circular business models and support decision-making within the
specific field. The Special Issue includes innovative technical developments, reviews, and case
studies, all of which are relevant to green, closed-loop, circular bioeconomy.

closed loop system economic definition: RESTART Sustainable Business Model
Innovation Sveinung Jergensen, Lars Jacob Tynes Pedersen, 2018-07-31 Taking the business model
as point of departure, this open access book explores how companies and organizations can
contribute to a more sustainable future by designing innovative models that are both sustainable and
profitable. Based upon years of research, it draws together theoretical foundations and existing
literature on the topic of sustainable business alongside case studies and practical solutions. After
examining the theoretical foundations of sustainable business model innovation, the authors present
their own framework - RESTART. Consisting of seven factors, this framework can be the basis for
restarting any business model. The final section outlines a research agenda for sustainable business
informed by the perspectives and frameworks put forward in this book.

closed loop system economic definition: Cradle to Cradle William McDonough, Michael



Braungart, 2010-03-01 A manifesto for a radically different philosophy and practice of manufacture
and environmentalism Reduce, reuse, recycle urge environmentalists; in other words, do more with
less in order to minimize damage. But as this provocative, visionary book argues, this approach
perpetuates a one-way, cradle to grave manufacturing model that dates to the Industrial Revolution
and casts off as much as 90 percent of the materials it uses as waste, much of it toxic. Why not
challenge the notion that human industry must inevitably damage the natural world? In fact, why not
take nature itself as our model? A tree produces thousands of blossoms in order to create another
tree, yet we do not consider its abundance wasteful but safe, beautiful, and highly effective; hence,
waste equals food is the first principle the book sets forth. Products might be designed so that, after
their useful life, they provide nourishment for something new-either as biological nutrients that
safely re-enter the environment or as technical nutrients that circulate within closed-loop industrial
cycles, without being downcycled into low-grade uses (as most recyclables now are). Elaborating
their principles from experience (re)designing everything from carpeting to corporate campuses,
William McDonough and Michael Braungart make an exciting and viable case for change.

closed loop system economic definition: Circular Cities Jo Williams, 2021-04-21 With cities
striving to meet sustainable development goals, circular urban systems are gaining momentum,
especially in Europe. This research-based book defines the circular city and circular development. It
explains the shift in focus from a purely economic concept, which promotes circular business models
in cities, to one that explores a new approach to urban development. This approach offers huge
opportunities and addresses important sustainability issues: resource consumption and waste;
climate change; the health of urban populations; social inequalities and the creation of sustainable
urban economies. It examines the different approaches to circular development, drawing on
research conducted in four European cities: Amsterdam, London, Paris and Stockholm. It explores
different development pathways and levers for a circular urban transformation. It highlights the
benefits of adopting a circular approach to development in cities, but acknowledges that these
benefits are not shared equally across society. Finally, it focuses on the challenges to implementing
circular development faced by urban actors. This ground-breaking book will be essential reading to
scholars, students, practitioners and policymakers interested in the circular economy, urban
sustainability, urban ecology, urban planning, urban regeneration, urban resilience, adaptive cities
and regenerative cities.

closed loop system economic definition: Learning-based Model Predictive Control with
closed-loop guarantees Raffaele Soloperto, 2023-11-13 The performance of model predictive control
(MPC) largely depends on the accuracy of the prediction model and of the constraints the system is
subject to. However, obtaining an accurate knowledge of these elements might be expensive in
terms of money and resources, if at all possible. In this thesis, we develop novel learning-based MPC
frameworks that actively incentivize learning of the underlying system dynamics and of the
constraints, while ensuring recursive feasibility, constraint satisfaction, and performance bounds for
the closed-loop. In the first part, we focus on the case of inaccurate models, and analyze
learning-based MPC schemes that include, in addition to the primary cost, a learning cost that aims
at generating informative data by inducing excitation in the system. In particular, we first propose a
nonlinear MPC framework that ensures desired performance bounds for the resulting closed-loop,
and then we focus on linear systems subject to uncertain parameters and noisy output
measurements. In order to ensure that the desired learning phase occurs in closed-loop operations,
we then propose an MPC framework that is able to guarantee closed-loop learning of the controlled
system. In the last part of the thesis, we investigate the scenario where the system is known but
evolves in a partially unknown environment. In such a setup, we focus on a learning-based MPC
scheme that incentivizes safe exploration if and only if this might yield to a performance
improvement.

closed loop system economic definition: Closed-Loop Supply Chains Mark E. Ferguson,
Gilvan C. Souza, 2010-04-21 Closed-loop supply chain activities such as remanufacturing, recycling,
dismantling for spare parts, and reverse logistics have helped many companies tap into new revenue




streams by finding secondary markets for their products, all while reducing their overall carbon
footprint. Written by academic experts, in language that is accessible to practitioners, this
authoritative resource examines recent research and case studies of companies running profitable
reuse/remanufacture operations in various industries. It illustrates profitable practices in returned
and recovered products, clearly explaining how to: design a reverse logistics network, conduct
production planning, implement effective marketing strategies, and apply closed-loop supply chain
strategies in industries besides manufacturing. From product development to materials to assembly
and profitability, this complete resource explores the impact of these processes across all aspects of
the supply chain.

closed loop system economic definition: The Circular Economy Walter R Stahel,
2019-06-03 A Circular Economy seeks to rebuild capital, whether this is financial, manufactured,
human, social or natural, and offers opportunities and solutions for all organisations. This book,
written by Walter Stahel, who is widely recognised as one of the key people who formulated the
concept of the Circular Economy, is the perfect introduction for anyone wanting to quickly get up to
speed with this vitally important topic for ensuring sustainable development. It sets out a new
framework that refines the concept of a Circular Economy and how it can be applied at industrial
levels. This concise book presents the key themes for busy managers and policymakers and some of
the newest thinking on the topic of the Circular Economy from one of the leading thinkers in the
field. Practical examples and case studies with real-life data are used to elucidate the ideas
presented within the book.

closed loop system economic definition: Circular Business Models Mats Larsson, 2018-02-05
This book explores the need to develop business strategies, organise and fund transformation
projects and manage the transformation programme in order to further a circular economy. Circular
Business Models outlines sustainable business models that can be used by companies to move
transformation forward on a large scale. In addition to business models the book will cover and
discuss a number of other factors necessary for a successful transformation, such as business and
innovation strategy, entrepreneurship and change management. Including original interviews with
circular economy practitioners, this book will be applicable to industries as diverse as
manufacturing, food processing, transportation and mechanical engineering. Addressing the
different challenges that meet circular economy visionaries, it outlines strategies and business
models needed to gain momentum in these different sectors.

closed loop system economic definition: Economic Model Predictive Control Matthew
Ellis, Jinfeng Liu, Panagiotis D. Christofides, 2016-07-27 This book presents general methods for the
design of economic model predictive control (EMPC) systems for broad classes of nonlinear systems
that address key theoretical and practical considerations including recursive feasibility, closed-loop
stability, closed-loop performance, and computational efficiency. Specifically, the book proposes:
Lyapunov-based EMPC methods for nonlinear systems; two-tier EMPC architectures that are highly
computationally efficient; and EMPC schemes handling explicitly uncertainty, time-varying cost
functions, time-delays and multiple-time-scale dynamics. The proposed methods employ a variety of
tools ranging from nonlinear systems analysis, through Lyapunov-based control techniques to
nonlinear dynamic optimization. The applicability and performance of the proposed methods are
demonstrated through a number of chemical process examples. The book presents state-of-the-art
methods for the design of economic model predictive control systems for chemical processes.In
addition to being mathematically rigorous, these methods accommodate key practical issues, for
example, direct optimization of process economics, time-varying economic cost functions and
computational efficiency. Numerous comments and remarks providing fundamental understanding
of the merging of process economics and feedback control into a single framework are included. A
control engineer can easily tailor the many detailed examples of industrial relevance given within
the text to a specific application. The authors present a rich collection of new research topics and
references to significant recent work making Economic Model Predictive Control an important
source of information and inspiration for academics and graduate students researching the area and



for process engineers interested in applying its ideas.

closed loop system economic definition: Challenges and Opportunities of Circular
Economy in Agri-Food Sector Rahul S Mor, Anupama Panghal, Vikas Kumar, 2021-09-14 Global
population by 2050 is predicted to be over 9 billion and accordingly, the production systems will
demolish about 140 billion tons per year of minerals, ores, fossil fuels and biomass, i.e., thrice of the
current need, and the food production itself has to be doubled. Optimized resource usage, lifecycle
management, and reduced carbon emission have become a priority for agri-food businesses today,
and circular economy (CE) helps for a sustainable and flexible way to grow without exhausting
primary materials, and it thinks beyond recycling and resource usage. The word CE best relates to
the resource and efficiency management, 6Rs, closed-loop production systems, zero waste and
lifecycle engineering, reduced overconsumption of resources and waste generation, enriched system
redesign and business model innovation, thereby leading to sustainable development goals. In this
light, the book calls for theoretical and empirically sound contributions that are focused on the
different aspects of the circular economy, 6R’s, sustainable production and consumption, closed-loop
systems, etc. in the agri-food sector.

closed loop system economic definition: Community-Scale Composting Systems James
McSweeney, 2019 Common models in community scaled composting -- Composting methods and
technologies -- The composting process -- Compost recipe and feedstocks -- Processing capacity and
site assessment -- Compost site infrastructure and equipment -- Bin- and bay-style composting
systems -- Turned windrow composting systems -- Aerated static pile compost systems -- In-vessel
compost systems -- Composting with animals -- Food scrap generation and collection -- Compost site
management -- Compost end uses and markets.

closed loop system economic definition: The EIB Circular Economy Guide European
Investment Bank, 2020-05-25 The EIB Circular Economy Guide aims to promote a common
understanding of circular economy, and raise awareness about and promote circular solutions. The
Guide provides information about EIB's lending and advisory activities in this field, and
communicates our vision of how the EIB can further support the transition to a circular economy.
The Guide is a living document that will be updated in response to our evolving understanding of
circular economy needs, opportunities and risks, and growing experience with the appraisal and
financing of circular economy projects.

closed loop system economic definition: The Performance Economy W. Stahel, 2010-02-24
This updated and revised edition outlines strategies and models for how to use technology and
knowledge to improve performance, create jobs and increase income. It shows what skills will be
required to produce, sell and manage performance over time, and how manual jobs can contribute to
reduce the consumption of non-renewable resources.

closed loop system economic definition: The Circular Supply Chain Ifeyinwa Juliet Oxji,
Frank Ojadi, 2022-09-07 Organizations need to stay competitive and transition from a linear
make-use-dispose supply chain model to a sustainable one. This book covers techniques and basic
principles, historical developments and recent issues facing the adoption of a circular supply chain
model. The Circular Supply Chain: Basic Principles and Techniques presents the key principles and
techniques for the effective integration of a circular economy into supply chains. It discusses
sustainability, digitization and the application of blockchain to enhance operations within the realm
of Industry 4.0. Principles to assist managers in effectively adopting circularity business models for
sustainability improvements are provided, along with the historical background, so the reader can
have a better understanding for implementation. Case studies and reading comprehension questions
are also offered to help with the effective integration of a circular economy into supply chains. This
book is written to assist students, practicing engineers and business professionals that work in the
industrial and manufacturing sectors, supply chain management, and with advanced technologies
associated with Industry 4.0, sustainability, blockchain and digitalization integration techniques of
circular supply chains.

closed loop system economic definition: Circular Economy and Policy Sebastiano Patti,



2023-11-01 This book uses economic and policy approaches to highlight sustainability,
environmental, and social aspects of the circular economy. It emphasizes the circular economy
within the market’s perspective, including the links between consumption and sustainability, and
how balances between profitability and environmental sustainability can be attained. The author also
uses a life cycle assessment approach to improve and evaluate circular economy strategies to help
determine the environmental, social, and economic consequences of a product. The chapters
illustrate circular business models and sustainability consumption behaviour in the public sector,
while also measuring eco-efficiency and sustainability impacts. The book will useful for students and
researchers in environmental and sustainability economics, as well as businesses and government
organizations adapting policies to develop environmentally sustainable economic practices.

closed loop system economic definition: Industrial Ecology and Industry Symbiosis for
Environmental Sustainability Xiaohong Li, 2017-12-01 This book opens up a critical dimension to
the interdisciplinary field of Industrial Ecology (IE) and one of its four areas - Industrial Symbiosis
(IS). Presenting the concept of closed-loop thinking, this timely book explains how industries and
societies can achieve environmental sustainability, a necessity for today’s businesses. Providing a
critical review of the definitions and developments of both IE and IS, this study establishes their
fundamental role in improving environmental sustainability. The author identifies valuable lessons to
be learned and presents conceptual frameworks to guide future IE and IS applications. Transforming
industrial systems into closed-loop industrial ecosystems dramatically reduces the negative impact
of industrial activities on the environment. Therefore, this book is an important read not only for
operations management scholars, but also those who are interested in ensuring an environmentally
sustainable future.

closed loop system economic definition: The Theory of Economic Policy in a Strategic
Context Nicola Acocella, Giovanni Di Bartolomeo, Andrew Hughes Hallett, 2013 A new unified
theory of economic policy which responds to conflicts between strategic public and private
policymakers.

closed loop system economic definition: Sustainable Business Models Lars Moratis, Frans
Melissen, Samuel O. Idowu, 2018-07-10 This book provides a rich overview and takes a closer look at
the current state of theory and practice in the field of sustainable business models. The chapters in
this book examine and analyze existing and new approaches towards sustainable business models
and showcase the implementation of sustainable business through both quantitative and qualitative
studies, including several case studies and many practical examples. It approaches these issues from
the standpoints of diverse business disciplines to yield new insights and ideas that are relevant from
both an academic and professional perspective. In its essence, the book examines how firms’ value
creation processes can be driven by sustainability and social responsibility and how this impacts
business and society. Readers will find a range of sustainable business models that have been
employed and are being pioneered in various industries around the globe - which are thoroughly
investigated and discussed, and put into a comprehensive conceptual framework.

closed loop system economic definition: Circular Economy Sadhan Kumar Ghosh, Gev
Eduljee, 2023-10-13 Sustainability from an economic and environmental perspective is linked to the
way we extract and consume the earth’s finite resources and is implicit in the definition of a circular
economy (CE) as a model of production and consumption designed to retain value within the
economic system. This can include conserving natural resources, making sustainable products by
incorporating recyclability in product design, changing consumption behaviour, and adopting more
sustainable business models. The UN Sustainable Development Goals (SDGs) are a set of objectives
for improving health and education, reducing inequality, and protecting our shared environment
globally. The CE is a key enabler to achieving these objectives. The Circular Economy explores how
the concepts of CE can help address and meet targets linked to the SDGs. Taking a broad view
across different industries and areas, and looking at specific SDGs, this book discusses current
activities, standards, policy and legislation, challenges to achieving the SDGs and opportunities for
enhancing circularity and sustainability.



closed loop system economic definition: Sustainable Design and Manufacturing 2019 Peter
Ball, Luisa Huaccho Huatuco, Robert J. Howlett, Rossi Setchi, 2019-06-27 This volume consists of 52
peer-reviewed papers, presented at the International Conference on Sustainable Design and
Manufacturing (SDM-19) held in Budapest, Hungary in July 2019. Leading-edge research into
sustainable design and manufacturing aims to enable the manufacturing industry to grow by
adopting more advanced technologies, and at the same time improve its sustainability by reducing
its environmental impact. The topic includes the sustainable design of products and services; the
sustainable manufacturing of all products; energy efficiency in manufacturing; innovation for
eco-design; circular economy; industry 4.0; industrial metabolism; automotive and transportation
systems. Application areas are wide and varied. The book will provide an excellent overview of the
latest developments in the Sustainable Design and Manufacturing Area.

closed loop system economic definition: Islamic Finance and Circular Economy Syed Nazim
Ali, Zul Hakim Jumat, 2021-12-04 This book is the first of its kind to provide a critical overview and
theoretical analysis of the Circular Economy from Shariah and Islamic Finance perspectives. The
book is divided into three parts. The contributing authors pay close attention to Islamic Finance in
light of sustainability and value creation. It also includes case studies on the Circular Economy
application in Islamic Finance industry. The book is of interest to academics, students, and
practitioners on Islamic Economics and Finance who have an interest in understanding the Circular
Economy under the lens of Islamic Finance principles and applications.

closed loop system economic definition: Handbook of Green Economics Sevil Acar, Erinc
Yeldan, 2019-08-27 Handbook of Green Economics reveals the breadth and depth of advanced
research on sustainability and growth, also identifying opportunities for future developments.
Through its multidimensional examination, it demonstrates how overarching concepts, such as green
growth, low carbon economy, circular economy and others work together. Some chapters reflect on
different discourses on the green economy, including pro-growth perspectives and transformative
approaches that entail de-growth. Others argue that green policies can spark economic innovation,
particularly in developing and emerging market economies. Part literature summary, part analysis
and part argument, this book shows how the right conditions can stimulate economic growth while
achieving environmental sustainability. This book will be a valuable resource for graduate students
and academic researchers whose focus is on the green economy. With an increasing interest in the
topic among researchers and policymakers, users will find different theoretical perspectives and
explore policy implications in this growing subject area.

closed loop system economic definition: Circular Plastics Technologies Katrina Knauer,
2024-01-29

closed loop system economic definition: A Circular Economy Handbook for Business
and Supply Chains Catherine Weetman, 2016-12-03 WINNER: Les Plumes des Achats 2018 -
Committee Special Prize A Circular Economy Handbook for Business and Supply Chains is an easily
digestible and comprehensive handbook that provides a clear guide to the circular economy, helping
the reader create future-fit, sustainable strategies. Real examples across a range of market sectors
help businesses, students and policymakers understand the theory and fast-developing practice of
the circular economy. To help the reader generate ideas, A Circular Economy Handbook for Business
and Supply Chains provides a holistic framework for the design and supply chain and supporting
business models, and includes tools the reader can use to get started. Whilst growing global
consumption presents fantastic business opportunities, our current linear systems (take some
materials, make a product, use it and then throw it away) are not fit for purpose. The circular
economy unlocks this problem by decoupling resources from consumption. Engaged businesses are
re-thinking product design, material choices, business models and supply chains. A Circular
Economy Handbook for Business and Supply Chains is a must-read for anyone who wants to apply
the circular economy today. Online resources now available: PowerPoint slides of figures and tables
from every chapter created by the author.

closed loop system economic definition: Zero-Waste Atiq Zaman, Tahmina Ahsan,



2019-12-06 This book analyses ‘zero-waste’ (ZW) as an emerging waste management strategy for the
future, which considers waste prevention through innovative design and sustainable consumption
practices. Drawing on a diverse range of case studies from Australia, Bangladesh, Japan, New
Zealand, Sweden, and the USA, this book explores why urban waste management systems still
remain a major challenge for almost all cities around the world. Rejecting waste as an ‘end-of-life’
problem, Atiq Zaman and Tahmina Ahsan instead consider waste prevention through the ZW model,
in which resources are utilized and consumed with minimum environmental degradation. In
addition, the authors give extended discussion on why embracing the ZW concept will be beneficial
for the circular economy (CE). Providing a strategic zero-waste framework and an evaluation tool to
measure waste management performance aimed towards ZW goals, this book will be of great
relevance to students, scholars, and policymakers with an interest in waste management,
sustainable consumption, urban planning, and sustainable development.

closed loop system economic definition: The Circular Economy in Europe Roger Strand, Zora
Kovacic, Thomas Volker, 2019-12-12 The Circular Economy in Europe presents an overview and a
critical discussion on how circularity is conceived, imagined and enacted in current EU
policy-making. In 2013, the idea of a circular economy entered the stage of European policy-making
in the efforts to reconcile environmental and economic policy objectives. In 2019 the European
Commission declared in a press release that the Circular Economy Action Plan has been delivered.
The level of circularity in the European economy, however, has remained the same. Bringing
together perspectives from social sciences, environmental economics and policy analysis, The
Circular Economy in Europe provides a critical analysis of policies and promises of the next panacea
for growth and sustainability. The authors provide a theoretical and empirical basis to discuss how
contemporary societies conceive their need to re-organise production and consumption and explores
the messy assemblage of institutions, actors, waste streams, biophysical flows, policy objectives,
scientific disciplines, values, expectations, promises and aspirations involved. This book is essential
reading for all those interested in understanding how ideas about the circular economy emerged
historically, how they gained traction and are used in policy processes, and what the practical
challenges in implementing this policy are--

closed loop system economic definition: Green Supply Chain Management Joseph Sarkis,
Yijie Dou, 2017-10-05 This book gives students a thorough overview of the environmental issues that
impact the supply chain and details strategic methods of addressing the political, social,
technological, market, and economic concerns that have caused organizations to reconsider their
impact. Readers will learn how to integrate the fields of operations management, procurement and
purchasing, logistics, and marketing into a successful green supply chain, looking outward to form
sustainable partnerships rather than focusing their efforts within the company. Each chapter
describes a function or dimension of green supply chains, supplemented with short vignettes to
ground the theory in practice. The authors examine various industries, including electronics, food
products, and manufacturing, and draw on case studies from the Americas, Europe, Asia, and
Oceania, allowing students to compare and contrast domestic and international practices. Blending
industry insights with the latest academic thinking, they also consider hot button topics like
global-local relationships, the role of third parties, green multitier supplier management, and
blockchain technology management. Conclusive chapter summaries and plenty of visual aids help
readers retain the information they need to improve environmental performance within, and beyond
their organizations. Green Supply Chain Management is an excellent introduction to the topic for
students and practitioners of supply chain management and environmental sustainability.

closed loop system economic definition: Circular Economy Design and Management in the
Built Environment Luis Braganca,

closed loop system economic definition: Business Models in the Circular Economy
Roberta De Angelis, 2018-02-12 This book focuses on the role of corporations in the transition
towards an economy that works more in line with ecological limits. It is centred on business model
innovation in the context of the circular economy, which is gaining consensus across business, policy



and academic circles by proposing more resource efficient industrial processes. Interest in circular
business models is growing within academic and practitioner literature yet the concept is not clearly
understood, with potential negative consequences for theory building and practical implementation.
Therefore, this book conceptualises circular business models and investigates their theoretical
foundations in relation to the rationale for adopting them, drawing on circular economy, business
model, strategic management and neo-institutional literature and secondary data.

closed loop system economic definition: Sustainable Economics Keith Skene, Alan Murray,
2017-09-08 This book marks a milestone in Economics publishing. Sustainable Economics is *the*
subject of the moment, as businesses across the globe face up to peak oil prices, climate instability,
increasingly complex environmental legislation and the challenge of adapting to a new business
landscape. Sustainable Economics: Context, Challenges and Opportunities for the 21st Century
Practitioner debugs the language of sustainable development. It explores the strengths and
weaknesses of the many and diverse schools of thought. The book enables the modern business
student and practitioner to disentangle the complex, often convoluted debate relating to
sustainability, and it provides the tools necessary to lead their organizations through the murky
waters of current times and prepare for the challenges of the future. Eschewing the linear - take,
make and waste - approach of current business and manufacturing thinking, this book revisits the
ecological models underpinning recent economic sustainability theory, and re-examines the
consequences of modern ecological thought upon business strategies relating to sustainability. A
chapter is also dedicated to the circular economy, already in common parlance at policy levels in the
UK, and notably in China and other developing countries.Packed with the most recent research
papers, Sustainable Economics is an essential resource for the 21st-century business practitioner
and legislator.The book is supported with a large array of teaching and learning material, for both
formal and informal use, ranging from role play to data analysis which are available on request with
the purchase of this book.

closed loop system economic definition: Handbook on the Geographies of Energy Barry
D. Solomon, Kirby E. Calvert, 2017-12-29 This extensive Handbook captures a range of expertise and
perspectives on the changing geographies and landscapes of energy production, distribution, and
use. Combining established and emerging scholarship from across disciplines, the expert
contributions provide a broad overview of research frontiers for the changing geographies of energy
worldwide. Interdisciplinary in nature and broad in scope, it serves to answer a range of questions
and provide the reader with conceptual and methodological foundations.

closed loop system economic definition: Annual Report United States. Federal Emergency
Management Agency, 1983
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