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2. INTRODUCTION

2.1. INDICATIVE GUIDELINES

This document can either be used as background material for trainers and participants in a
workshop or also by individual readers (self-study or within a self-formed study-group). For both

cases, there are notes provided that guide through the material

For the practical work, there are several exercise and a case study that invite discussions or
reflections. In the end, there is a short quiz to test the knowledge gained in this section of the
toolbox. You will find any specific terminology explained in the glossary. If you use this section as
part of a workshop, there is an evaluation form at the very end that can be used to collect feedback

at the end of the workshop.

3. PRINCIPLES OF CIRCULAR ECONOMY

3.1. BACKGROUND

The concept of circular economy (CE) gains more and more interest in the European Union
countries, UK, China, and Japan due to the steadily increase of material use at the global level and
due to CE potential at economic level. The United Nation Environment Programme (UNEP) shows
that over 80 billion tonnes of material is extracted annually, and the growing in world population
will push material extraction to over 180 billion tonnes per year by 2050. This illustrates a critical
situation on a planet with limited natural resources. Scarcity of natural raw material increases the
cost of extraction and exponentially influences natural environment in a negative way. Intensive
agriculture also degrades the land at a high rate. About 25% of the agricultural land is highly
degraded or degrading quickly. Considering the influence of the global climate change, too,
additional challenges will occur in the future in terms of land availability for agriculture. Under
these circumstances, the paradigm of circular economy is not any more an academic subject. It
must be urgently adopted by industry and specific regulations to encourage the related economic
model must be adopted by politicians at national levels and in international treaties. Circular

economy paradigm is illustrated in Figure 1.
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Figure 1. The two major streams of circular economy: technical and agricultural loops

As Figure 1 shows, circular economy is about recovering resources at their highest quality from
consumed products and transforming them into new raw materials or new parts to be reused,
thus keeping them in circulation for several life-cycles into new products, for future consumptions.
As Figure 1 highlights, circular systems are either technical or biological. Both encapsulate a range
of activities that reduce the demand for material inputs and recover/reuse materials already in the

system.

For example, in a technical cycle, a machine-tool can be first repaired, then constitutive parts are
refurbished and reused; and finally, those components that cannot be used are transformed into
raw materials by melting and recovered (e.g. in the form of raw bar alloys) for manufacturing new
parts. This flow extracts the highest quality and value at each stage in the product life-cycle.
Circular biological systems focus on bio-waste, such as agricultural and food waste, where
opportunities exist for chemical production (e.g. biofuels and fertilisers) and energy generation.
Thus, in the model of circular economy, waste is dramatically reduced in comparison with linear
economy, and components and materials have higher value. This model leads to new economic
and employment opportunities, while providing environmental benefits through improved

materials and energy use.

However, to enable circular economy, we need an adequate design of products and novel business
models that keep to producers the ownership on the manufactured products over their entire life-
cycle. McKinsey & Co estimates a worth of 1.8 trillion € by 2030 if implementing CE paradigm in
Europe. By reducing the total material requirement of the EU economy by 17-24 % we could
create 1.4 to 2.8 million jobs in new economic activities, and a reduction with 2-49% of total annual
greenhouse gas emissions. Value added activities and new economic businesses in relation with

circular economy are illustrated in Figure 2.

Circular economy is not an option to linear economy; it is the forthcoming model that will rule

businesses. Economies will need to be more resilient; therefore, new regulations that will extra-
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charge energy, pollution and materials rather than workforce will come in place. New business
models such as total cost of ownership, product-service systems and servitization will count more
and more because they encapsulate the concept of circular economy; thus, ensuring economic
growth within the limits of ecological sustainability and decoupling business growth from

resource use and environmental impact.
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Figure 2. Value added activities in circular economy of technical products

To master the complex ecosystem that sustains circular economy, it is essential to innovate in
every stage of the chain visualized in Figure 2. Circular economy, as any other potential economic
model, cannot be implemented without ensuring a financial sustainability of all businesses in the
value chain. Therefore, circular economy comes in package with innovations in product design,
business models, product manufacturing, product operation and servicing, product withdrawal,
and product “reincarnation” into new products. Figure 3 highlights the financial awareness in

mastering circular economy.

Understanding the costs over the whole life-cycle of a product is essential to implement circular
economy concept to the level of each link along the value chain of the business. In this respect, it
is important to base every activity on solid design and management principles. They are further

introduced. Principles are grouped into two categories, according to their promoters.
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Figure 3. Mastering circular economy from a financially sustainable perspective

3.2. PRINCIPLES OF CIRCULAR ECONOMY ACCORDING TO BS 8001:2017

The British Standard 8001, released in 2017, introduces six key principles of circular economy.
They are as follow:
1. System thinking: understand how your business impacts the whole ecosystem
Innovation: manage resources for more value creation
Stewardship: take responsibility for the ripple-effect impacts that come up from your business
activities
Collaboration: secure benefits at system wide level by strong cooperation in the value chain
Value optimization: keep materials at the highest value and function quality

Transparency: reveal to everyone the environmental impact of all your business activities

System thinking principle

According to this principle, companies must consider a holistic approach in product design and
manufacturing to understand how individual decisions and activities affect the wider ecosystem,
including natural environment, social and economic dimensions. A system is a group of
interconnected elements within their own environment. Elements interact each other according
to some rules to achieve an overall objective. Systems perform functions that are connected to
bigger systems. If an element is removed from the system or its dynamics is changed, the system
is disrupted, unbalanced and operates differently (e.g. with malfunctions). In business, the term
"systems thinking" refers to a management and operations approach where single business
decisions are analysed based on the systematic consequences they have. If a company invests in

a new manufacturing line {(e.g. robotization), for instance, systems thinking leads to an analysis of

< Interreg B Project co-funded by European Union funds (ERDF, IPA)

Danube Transnational Programme
MOVECO

www.interreg-danube.eu/moveco


http://www.interreg-danube.eu/moveco




























































































































