
Drljača M., Grgurević D.: Supply Chain in the Context of Circular Economy 

85 
 

MIROSLAV DRLJAČA, Ph.D1 
(Corresponding author) 
E-mail: mdrljaca@zagreb-airport.hr 
DAVOR GRGUREVIĆ, Ph.D2 

E-mail: davor.grgurević@gmail.com 
1 Zagreb Airport, Ltd., Zagreb, Croatia & 
  University North, Varaždin-Koprivnica, Croatia 
2 The Ministry of the Interior 
  Zagreb, Croatia 
 

SUPPLY CHAIN IN THE CONTEXT OF CIRCULAR ECONOMY 

ABSTRACT 
Traditional approach to the supply chain is a reflection of the linear economy concept. One way 

movement is characteristic for both phenomena. The result of this approach is irrational use of 
resources and inappropriate management of waste, with all negative consequences, both for the 
economy and for the environment. The modern approach to the supply chain corresponds to the circular 
economy concept. The transformation of the traditional to the modern approach to the supply chain, 
as well as the transformation of the linear to the circular economy is characterized by feedback. Both 
phenomena involve considering the entire life cycle of a product. By applying general and special 
scientific cognition methods, the author researches the phenomenon of transformation of the 
traditional approach to the supply chain into the modern one, and the transformation of the linear 
economy concept to the circular economy and makes conclusions about presence of compatibility and 
conditionality of these phenomena. 
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1. INTRODUCTION 

Supply Chain (SC) is a phenomenon with a complex definition. When defining the SC, the traditional 
approach puts emphasis on the flow of goods. However, besides being a flow of goods, the SC is also 
a flow of services and information. It is a phenomenon characterized by dynamics (flow) and 
information. While the traditional logistics is primarily based on activities of storage and transport, the 
SC also involves a flow of information among all participants in the SC. Therefore, when talking about 
the SC, one should talk about the flow of goods and information among participants in the SC, such as 
raw material suppliers, transport organizations, product manufacturers or service providers, product 
distributors, retail chains making it possible for a product to come to its end user and to be consumed. 
The SC is also present in the area of ensuring post sale services to the end users. 

The Act on the prohibition of unfair trading practices in the business-to-business food supply chain 
(Official Gazette 117/17) states that the SC „ … encompasses all participants in production, processing 
and trade..., as follows: producers, ..., wholesalers and retailers.” Further on, „ ... the SC can be defined 
as a type of a dynamic system in which information, money and products are constantly exchanged 
among the chain participants.“[1] 

„The supply chain can be considered a network of structures, distribution, transformation of 
procured materials into semi-products or final products for buyers.“[2]  

The SC can also be described as “... a series of activities and organizations through which materials 
pass during their journey from initial suppliers to end buyers.“[3] 
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There are many more definitions of the SC, however it may be concluded that the SC is a flow of 
goods, services and information from suppliers, through transport, producers, distributors, and 
retailers to the end buyer. It can also be concluded that the SC is a complex system of integration of 
suppliers, producers, distributors and traders for the purpose of production and distribution of 
goods/services in the right quantities, in the right place and at the right time, all with the aim to balance 
supply and demand.  

The SC is integral part of the economy and therefore its characteristics and its effects should be 
considered and investigated in the context of a country’s economy. Interactions of the SC and the 
economy of a country are intensive and run continuously. Due to such relations and connections, the 
transition of understanding the SC from the traditional to the modern one should also be investigated, 
as well as the transition of the linear (LE) (traditional) to the circular (modern) economy (CE). 

2. TRADITIONAL APPROACH  

The planet Earth has all necessary resources which ensure quality of life of people in the modern 
times. However, a great deal of these resources is limited and should therefore be optimally managed. 
There is a series of factors representing the limit of growth, and three stand out: 1) Earth as a source 
of food and non-renewable material resources; 2) ability of the environment to accept waste and 
various emissions as negative environmental aspects of production processes and 3) the urban way of 
life characterized by consumerism.[4] Neglecting these limitations in the long run endangers the 
survival of people on Earth. In the short run it causes a series of problems of economic, ecological, 
sociological, political and ethical nature.  

This means that unlimited growth is not possible and that it is necessary to speed up the transition 
from the traditional approach to the modern one, in numerous phenomena, primarily in economy 
through transition of its factors such as the SC, and others too. 

Despite domination of the neoliberal concept prevailing in the world economy and „ ... the 
neoliberal economic doctrine appearing in the economic theory in the last thirty years of the 20th 
century, as an answer and a possible practical solution for the that time world economic stagnation 
occurring after over two decades of economic growth within the framework of the Keynesian and Neo-
Keynesian state capitalism and in the theory of the dominating neoclassical synthesis, ...“[5] it can be 
noticed in the last years that awareness and understanding of the need to replace the liberal economy 
concept, respectively traditional approach of the SC. 

2.1 Traditional approach to the Supply Chain 

Traditional approach to the SC begins with procurement of raw materials needed for production of 
products or ensuring prerequisites for provision of services. Finished products are stored until the time 
of distribution, and then distributed, most often through a widespread retail network, to a big number 
of customers. Customers are usually end users or consumers of these products. Products are in most 
cases placed in packaging made of various materials: cardboard or paper, glass, plastics, metal and the 
like. This packaging has traditionally been transformed to waste and disposed of after consumption, 
most often in the environment. 

It is obviously one-way movement (Fig. 1) of materials and goods, from raw materials required for 
production, through production of final products, storage, distribution, delivery to customers and 
consumption and disposal of waste in the environment.   
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Figure 1 – Traditional approach to the Supply Chain 
Source: Authors. 

This concept has a serious shortcoming, and it is the fact that a product is not considered in its life 
cycle (Life Cycle – LC), from provision of raw materials for production from the nature, through 
production of a product, its use and treatment, and its final disposal in a safe way after the end of use, 
all in compliance with applicable regulations.  

2.2 Linear Economy Concept 

The LE concept (Fig. 2) also presents a linear one way movement, from exploitation of raw materials 
needed for production, through production, distribution to end users / consumers and consumption, 
and disposal of the remaining waste into the environment. At this, waste is generated in all phases of 
the LE: in the mining phase, i.e. the phase of providing raw materials by taking them from the nature, 
through the production process which also generates significant quantities of waste, then distribution 
and consumption. Waste generated in all LE phases is disposed of in the environment, with all 
consequences caused by such behaviour in the short and in the long run. 

 
 

  
 
 
 
 
 
 
 
 
 

 
  

 
 
 

 

Figure 2 – Model of Linear Economy phases 
 Source:[6] 

As shown (Formula 1), the total quantity of the SC waste in the LE concept (TwgL) equals the sum 
of waste quantities in all SC phases.[6] 

TwqL = RMwq + Pwq + Dwq + Cwq                                                                                                                      (1) 
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where the symbols have the following meaning: 

TwqL – Total waste quantity – Linear economy concept 

RMwq – Raw Materials waste quantity 

Pwq – Production waste quantity 

Dwq – Distribution waste quantity 

Cwq – Consumption waste quantity. 

This one way movement runs under the principle: 1) take; 2) make or produce; 3) consume and 4) 
discard. Can be said that such approach is traditional. In recent times numerous countries, regions and 
cities face consequences of such approach, both in the world and in Croatia. Due to absence of a waste 
management system mandates of many mayors are at risk (Napoli, Zagreb, Split, etc.), as are even 
mandates of ministers in some countries. Besides, significant financial means need to be ensured for 
solving waste management problem. 

„Currently, world cities generate about 1.3 billion tonnes of solid waste per year. This volume is 
expected to increase to 2.2 billion tonnes by 2025. Waste generation rates will more than double over 
the next twenty years in lower income countries. Globally, solid waste management costs will increase 
from today’s annual $205.4 billion to about $375.5 billion in 2025. Cost increases will be most severe 
in low income countries (more than 5-fold increases) and lower-middle income countries (more than 
4-fold increases).”[7] 

“As might be expected, the overall amount of waste generated is related to some extent to the 
population and economic size of a country. The smallest EU Member States generally reported the 
lowest levels of waste generation and the larger ones the highest. Nevertheless, relatively high 
quantities of waste were generated in Bulgaria and Romania and a relatively low quantity in Italy.”[6]  

Table 1 – Waste generation by economic activities and households, 2014 (thousand tons) 

Source:[6] 

The share of different economic activities and of households in total waste generation in 2014 is 
presented in Table 1. In the EU-28, construction contributed 34.70% (804.866 t) of the total in 2014 
and was followed by mining and quarrying 28.20% (654.09 t), manufacturing 10.20% (236.589 t), 
households 8.30% (192.518 t); energy 3.70% (85.823 t) the remaining 14.90% (345.605 t) was waste 
generated from other economic activities.[8] 

In 2010 the share of hazardous waste (97.490 t) in the total waste quantity (2.362.840 t) was 4.12%. 
Compared to 2010, in 2012 the EU-28 generated 2.20% more non-hazardous waste and 3.30% more 
hazardous waste, meaning that the quantity of the latter increased from 97.5 to 100.7 million tons. 
The share of hazardous waste in 2012 in the overall quantity of generated waste in the EU-28 was 
4.19% on average and was below 10.00% in all member states except Estonia, where it amounted to 
41.60% of the overall waste, and Ireland, where the share was 10.30%. The very high share of 
hazardous waste in Estonia was generated primarily by production of energy from oil shale. Among 
non-member countries, the biggest share of hazardous waste in the overall quantity of generated 
waste was recorded in Serbia (26.30%) due to intensive activities of mining industry and quarrying, 
followed by Bosnia and Herzegovina (21.20%) and Norway (12.70%).[8] 

 

 

Total Construction 
and demolition 

Mining and 
quarrying 

Manufacturing Households Energy Other economic 
activities 

2.319.500 804.866 654.099 236.589 192.518 85.823 345.605 

100,00% 34,70% 28,20% 10,20% 8,30% 3,70% 14,90% 
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3. MODERN APPROACH  

Considering limits in accessibility and availability of natural resources, the level of pollution of Earth 
and climate changes, sensibility of the widest layers of population in relation to the environment, rights 
guaranteed by constitutions of many countries, such as the right to clean air, drinking water, health 
protection, healthy environment and the like, conflicts, costs incurred due to nonexistence of a waste 
management system, etc., it can be stated that the traditional approach to economy is not sustainable. 
The SC as a significant structural element of every national economy should equally undergo a 
transition from the traditional to the modern approach.   

 „Transition in a broader sense of the word means processes through which states and nations try 
to achieve economic growth and development and reach in the sphere of social welfare the developed 
countries of the world, as a rule, North America and Western Europe. Although the term is usually 
linked to the developing countries, which try to accomplish the above mentioned goal, there is no 
reason why transition as a phenomenon would relate exclusively to the underdeveloped world. 
Namely, rich countries also try to continually achieve, to the greatest possible extent, optimal 
conditions for social development and new, higher economic growth, thereby also better quality and 
higher standard of life of its citizens. This is or it should be the fundamental goal of every transition 
process, and it was presented and promised as such to the countries, which started the transition 
process at the end of the last century, as a rule in a uniform pattern. Now, after some time has passed, 
it is clear that something and due to something, went fundamentally wrong in the relevant process. It 
is important to point out that some countries refused transition according to strict neoliberal rules, 
and it led to interesting results, at the same time offering an alternative as the basis for analysing and 
questioning the neoliberal economic concept.“[5]   

3.1 Modern approach to the Supply Chain 

The modern approach to the SC is not one-way phenomenon. It does not end with disposing of 
waste in the environment after each SC cycle. What distinguishes it from the traditional approach (Fig. 
3) is feedback.      

Waste is no longer disposed of in the environment without any control, but is recycled. A part of 
waste that cannot be recycled is permanently disposed of in a safe way, in compliance with regulations. 

Usually several SC members take part in the recycling system. The recycling-supply chain is a 
process with four stages: 

- the first stage consists of collecting waste materials from recycling baskets and delivering that 
material to parties responsible for recycling; 

- the second stage is processing of the recycling material into secondary raw material; 

- the third stage is the use of secondary raw materials for making new products; 

- the fourth stage is return of the product to the market.“[9]   

„This process is repeated continuously, in cycles, based on the principles of the Shewhart cycle (P-
Plan; D-Do; C-Check; A-Act). In this way waste is managed by applying the continual improvement 
methodology. Methodology of continual improvement based on Walter Andrew Shewhart’s (1891.-
1967.) principle popularised by William Edwards Deming (1900.-1993.), and worldwide well known as 
the Deming cycle (PDCA cycle).”[6]   

The modern approach takes the LC of a product into account. „The LC analysis measures economic 
and environmental consequences of a product during its production, use and disposal.“[10]  

„The LC analysis evaluates the consequences caused by a product during the whole cycle of its 
generation, including the consequences of the product on the economy and the environment during 
its disposal in the form of waste.“[11]   
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Figure 3 – Modern approach to the Supply Chain 
Source:[6] 

The waste recycling process is closely connected to the phenomenon of the “return logistics” or the 
“logistics of returns”. Beside returns of new products by customers and consumers, used products and 
processed and exploited products by consumers, recycling is one of key areas of the return logistics. 

Table 2 – Waste treatment, 2014 (thousand tons) 

Source:[6] 

The data (Table 2) show that the EU-28 member states generated the total of 2.319.500 t waste in 
2014, with the following use percentages: Recycling 36.20% (839.659 t), Energy recovery 4.70% 
(109.017 t), Backfilling 10.20% (236.589 t), Incineration 1.50% (34.792 t) and Landfill 47.40% (1.099.443 
t). 

3.2 Circular Economy Concept 

According to the Circular Economy Concept – CEC, (Fig. 4) „ … waste generated during operation of 
processes within the SC is not discarded into the environment but is collected in the selective waste 
collection system, so that waste can be recycled, and a part of the recycled waste afterwards re-enters 
the production as raw material, reducing by this quantity the need for new ore extraction. The smaller 
part not suitable for recycling is safely disposed, in compliance with regulations.”[12]   

The total quantity of the SC waste in the CEC context (TwqC) as shown in Formula 2, equals the 
total quantity of waste generated in all phases of the SC, decreased for the quantity of recycled waste 
(RCwq).[6] 

TwqC = (RMwq + Pwq + Dwq + Cwq) – RCwq                                                                                                (2)                                                                          

where the symbols have the following meaning: 

TwqC – Total waste quantity – Circular economy concept 

RCwq – Recycled waste quantity 

 

 

Total Recycling Energy recovery Backfilling Incineration Landfill 

2.319.500 839.659 109.017 236.589 34.792 1.099.443 

100,00% 36,20% 4,70% 10,20% 1,50% 47,40% 
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Figure 4 – Feedback as the assumption of transformation linear in the circular economy 
Source:[6] 

Since waste is generated in every SC phase, by optimization of waste management in each phase 
of the SC it is possible to further reduce the quantity of waste, or to optimize it, and this is relevant for 
at least two reasons: 1) reduction of the need to take resources from the nature and 2) reduction of 
total costs in the SC. Formula 3 shows effects of optimization of the waste management system within 
the SC, conducted in the context of the CEC as a modern approach.[6]   

TwqO = (RMwq – Owq) + (Pwq – Owq) + (Dwq – Owq) + (Cwq – Owq)                    

TwqL ˃ TwqC ˃ TwqO  

CECC = (TwqL – TwqC) – (TwqC – TwqO) or  

TwqL – TwqO                                                                                                                                                      (3) 

where the symbols have the following meaning:  

TwqO – Total optimized waste quantity 

CECC – Circular Economy Concept Contribution. 

 4. CONCLUSION  

Environmental pollution is a global phenomenon and therefore requires global solutions. However, 
every country should individually contribute to solving this problem, both by creating the adequate 
institutional framework and the environmental protection infrastructure and by practical acting. The 
SC is one of the foundations of any economy and its contribution to economy is crucial. Therefore it 
also has a significant impact on the environment, since numerous processes running within the supply 
chain necessarily contain negative environmental aspects. This is the reason why the traditional SC 
approach and the associated LE context are not acceptable in modern economies. They represent one 
way movement of goods, taking neither the LC of a product nor the waste management system into 
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consideration, and therefore they are unacceptable from the sustainable development perspective. 
Their transition to the modern SC approach and the associated circular economy context is necessary. 
The development of the waste management system and the analysis of the product LC characterize 
the modern approach. It is an economic, sociological, political and ethical question. It requires strategic 
considerations and making strategic decisions. The decision about transition from the traditional 
approach to the SC and economy, characterized by the LE, to the modern SC approach and the modern 
economy characterized by the CEC, is such a decision. 
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