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Abstract 
The closed loop product system is a way of reducing overall waste and utilizing 

resources to their full potential. The closed loop product system works through products being 
returned back into the market through reusing, remanufacturing, or recycling. This is a tool 
and/or method that can be used to fulfil a circular economy. Circular economy is a system 
where resources and energy are reused to their full potential. These are both important 
concepts to consider when one wishes to solve the current resource crisis. 

This report aims to analyse the modern application of the closed loop product system 
within industry and to what extent these applications are resource effective. This will be done 
by comparing theoretical framework of the closed loop system to that of individual case 
studies. The case studies are examined by the writer and by researchers from the Royal 
Institute of Technology in Stockholm.  

Companies or organizations promoting the closed loop or the circular economy system 
provide the case studies that have been studied in this report. These companies or 
organizations have been working towards ending an increasingly insistent resource crisis. It is 
through the organizations the Ellen MacArthur Foundation, the Kingfisher Group, and 
ResCoM that case studies have been collected. 

Analyses of the case studies find that the idea of driving towards a circular economy 
and closed loop system almost always provide resource effective products. This is prominent 
both when the framework of a closed loop system is fulfilled as well as when it is not.  

Not all of the products advertised as closed loop by their organizations or 
manufacturers follow the framework of a closed loop system established by scientific articles 
and publications. It is for this reason that the analysis of the case studies has been performed 
with the aid of researchers as well as that of evidence provided from scientific databases. 
Even though these concepts are still infant and largely untested within modern industry, there 
are a few instances where the closed loop system can be observed within industry. 

Evidence shows that a closed loop product system can greatly improve resource 
effectiveness despite the lack of modern applications of the concept. The deviation from the 
modern ‘make, sell, dispose’ method is difficult and the initiation of a complete and proper 
closed loop system would require a new set of thinking as well as time. This change of mind-
set is ominous as the concept is still largely untested. 

 
 

 
 

 
 

 
 



 
 

Sammanfattning 
Closed loop produktsystem är en metod att minska det totala avfallet och dessutom 

utnyttja resurser till sin fulla potential. Closed loop produktsystemet fungerar genom att sälja 
produkter inom en marknad flera gånger om genom återanvändning, renovering eller 
återvinning. Detta system kan användas som ett verktyg och/eller metod för att uppfylla en 
cirkulär ekonomi. Cirkulär ekonomi är definierat som ett system där resurser och energi 
återanvänds tills alla potentiella resurser används. Båda dessa begrepp är viktiga att tänka på 
när man försöker lösa den nuvarande resurskrisen. 

Denna rapport syftar till att analysera den moderna tillämpningen av closed loop 
produktsystem inom industri och hur resurseffektiv dessa tillämpningar är. Detta kommer att 
ske genom att jämföra definitionen av closed loop produktsystem, framkallad i forskning, och 
enskilda fallstudier. Fallstudierna granskas av författaren och av forskare från Kungliga 
Tekniska Högskolan i Stockholm. 

Företag eller organisationer som befordrar closed loop produktsystem eller cirkulär 
ekonomi ger fallstudierna som har studerats i denna rapport. Dessa företag eller 
organisationer har arbetat mot en lösning till en allt mer akut resurskris. Det är genom 
organisationerna the Ellen MacArthur Foundation, Kingfisher Group, och ResCoM som 
fallstudier har samlats in. 

Analyser av fallstudier visar att idén att driva mot en cirkulär ekonomi och closed loop 
system nästan alltid leder till resurseffektiva produkter. Detta är framträdande även när ramen 
för ett closed loop system inte är uppfyllt.  

Inte alla produkter som annonseras som closed loop av organisationer eller tillverkare 
följer definitionen för ett closed loop system som inrättats av vetenskapliga artiklar och 
publikationer. Det är av denna anledning som analysen av fallstudierna har utförts med hjälp 
av forskare så som vetenskapliga databaser. Även om dessa begrepp är fortfarande nya och i 
stort sett oprövade inom modern industri, finns det några fall där man kan observera closed 
loop systemet inom industrin. 

Informationen samlad inom denna rapport visar att ett closed loop produktsystem kan i 
hög grad förbättra resurseffektivitet trots avsaknaden av moderna tillämpningar av konceptet. 
Avvikelsen från den moderna ’tillverka, sälja, slänga’ metoden är svår och inledandet av en 
fullständig och korrekt closed loop system skulle kräva tid samt ett helt ny tänkande. Denna 
förändring tänkande är illavarslande eftersom begreppet är fortfarande till stor del oprövade. 
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List of Important Terms 
EoL- End-of-Life- reference to time when products are discarded and/or recovered by reverse 

or closed-loop supply chains. 

OEM-Original Equipment Manufacturer- reference to original manufacturers of products. 
PUV-Potential Utilization Value- reference to how much a product can be used before all of 

its value is depleted. 
Core(s)- generic term for products at their end-of-life. Usually in reference to reverse supply 

chain. 
CLSC-Closed Loop Supply Chain- can also refer to closed loop product system. 

ResCoM- Resource Conservative Manufacturing- a way of implementing the closed-loop 
system. 

IoT-Internet of Things- internet monitoring of washing machines used by Bundles in their 
‘pay-per-use’ programme. 

CLC- Closed Loop Calculator- a project from Kingfisher Group to provide ratings on how 
closely products are defined as ‘Closed-Loop.’ Discussed in Appendix I. 

DIY- do it yourself- refers to product used for building and carpentry. Examples can be: 
drills, hammers, and other power-tools. In other words, tools used when undergoing a 
project that can otherwise be outsourced. 

KTH- Kungliga Tekniska Högskolan- Royal Institute of Technology – in Stockholm, 
university of study and institution where interviewed researchers are from. 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



 
 

Table of Contents 
Abstract	  
Sammanfattning	  
Foreword	  
List of Important Terms	  
1. Introduction .......................................................................................................................... 1	  

1.1. Background .................................................................................................................................. 1	  
1.2. Objective ...................................................................................................................................... 2	  
1.3. Methodology ................................................................................................................................ 2	  
1.4. Limitations ................................................................................................................................... 2	  

2. Closed Loop Production ...................................................................................................... 3	  
2.1. Circular Economy ....................................................................................................................... 3	  
2.2. Closed Loop System .................................................................................................................... 4	  

2.2.1. Incentives for Closing the Loop ............................................................................................ 4	  
2.2.2. Theoretical Case Studies ........................................................................................................ 5	  
2.2.3. Requirements and Uncertainties ............................................................................................ 7	  

2.3. Resource Conservative Manufacturing (ResCoM) .................................................................. 8	  
2.3.1. Different to Closed Loop ....................................................................................................... 8	  
2.3.2. Requirements ......................................................................................................................... 9	  

2.4. Concluding Theoretical Closed-Loop Identity ....................................................................... 10	  
3. Practical Applications ........................................................................................................ 11	  

3.1. ResCoM Case Studies ............................................................................................................... 11	  
3.1.1. Bugaboo: leasing of prams .................................................................................................. 11	  

3.2. Ellen MacArthur Case Studies ................................................................................................ 12	  
3.2.1. Braiform: re-selling garment hangers on a large scale ........................................................ 12	  
3.2.2. Bundles: using Internet to achieve pay-per-use washing machines .................................... 13	  

3.3. Kingfisher Case Studies ............................................................................................................ 14	  
3.3.1. Infinite: first-ever worktop made up from 100% waste ....................................................... 14	  
3.3.2. Carrierpac and Longspac: Award-winning reusable packaging system .............................. 15	  
3.3.3. Le Relais textiles take-back and recycling .......................................................................... 16	  
3.3.4. Repair and Rental Services of DIY in Castorama Poland ................................................... 17	  

4. Discussion and Conclusion ................................................................................................ 18	  
4.1. Future projects and discrepancies ........................................................................................... 18	  
4.2. Resource effectiveness ............................................................................................................... 18	  
4.3. Comparing the academic to the industrial ............................................................................. 19	  
4.4. Reflection on Methodology ....................................................................................................... 20	  

5. References ........................................................................................................................... 21	  
5.1. References .................................................................................................................................. 21	  
5.2. Figure References ...................................................................................................................... 22	  

Appendix I. Kingfisher Closed Loop Calculator ................................................................. 23	  



1 
 

1. Introduction 
1.1. Background 

Resource scarcity is a problem. Steadily increasing global populations and resource 
consumption pose serious problems that need to be addressed.  One such problem is the fact 
that if current recycling rates remain unchanged, the worlds’ iron ore would be depleted 
before the turn of the next century. This is also paired with a tenfold increase in resource 
consumption and waste generation, a doubled global population, and a fivefold increase in 
GDP per capita by 2072 [1]. 

A major contributor and potential solution to this crisis is the manufacturing industry. In 
2008, the manufacturing industry contributed to circa 14%, or 363 million tonnes, of the total 
2652 million tonnes of waste generated in the EU-27 [1&2].  In addition to this manufacturers 
have begun to be held partially or fully accountable for their products at their end of life. 
Legislation and environmental directives have also pushed manufacturers into searching for 
more resource effective solutions.  

In an attempt to resolve the current crisis, researchers have proposed implementing a 
circular economy environment; essentially the concept of zero net waste achieved through 
recycling, remanufacturing, and reuse of waste. The closed-loop product system is a concept 
that can be seen as a tool or aid in achieving a circular economy. A closed loop product 
system aims to have waste and end of life products re-enter the original mainstream supply 
chain from which the products originate. 

 

 
 

Figure 1: Picture of a junkyard. A lot of resources are lost as products are disposed of at end of life. Sourced. 
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1.2. Objective 
The closed loop product system is still a mainly theoretical concept as most 

manufacturing industries still adopt an open loop product system, where the products are 
disposed of at their end of life instead of being re-entered back into the supply chain. It is, for 
this reason, important to emphasise how current and potential applications of the closed loop 
system affect resource effectiveness. This introduces the research topic “To what extent do 
closed loop product system affect resource effectiveness.”  

It is also, however, quintessential to understand that some proclaimed “closed loop 
product systems” existing today may only partially, or not at all, coincide with definitions 
provided by researchers. It is for this reason that connections need to be made between theory 
and practice; leading to the subtopic “a study into the application of closed loop systems 
within industry.” 

1.3. Methodology 
The research for this report has been conducted by aiming to compare the theoretical 

framework of closed loop product systems to the modern manufacturing industries 
implementation or interpretation of these topics. Primary research into the theoretical 
framework was done using scientific databases: for the most part using DIVA.   

The practical, modern industrial application of the closed loop product system is then 
examined through the use of case studies. These case studies are introduced through 
institutions and companies researching and/or operating through closed loop product systems 
and/or circular economy. Institutions used in this project are ResCoM, an organization 
working on establishing closed loop systems within industry; the Ellen MacArthur 
Foundation, a foundation that works closely with businesses in attempts to achieve a circular 
economy; and Kingfisher, a large business group working closely with the Ellen MacArthur 
Foundation. 

Analysis of the case studies is expanded through discussions with researchers from the 
Royal Institute of Technology in Stockholm. 

1.4. Limitations 
Limitations within the report can be seen through circular economy and the closed loop 

product system being new and revolutionary ideas. There are several studies done and articles 
written on how to enforce a circular economy as well as a closed loop product system. There 
are, however, very few companies and industries that actually utilize and enforce these 
methods. This makes a study on the effectiveness of the systems difficult, as there are limited 
practical examples of the study topic. The companies that use or advertise closed loop 
systems are also difficult to contact, as they are not located in Sweden and often do not want 
to share their industrial secrets. 

To make up for the lack of direct contact with companies and organizations that utilize 
closed loop product systems, researchers and experts within the topics have been consulted 
instead. Their expertise provides a trained and reliable analysis of information published by 
companies. This is aimed to replace direct interviewing and contact with companies, which 
was attempted unsuccessfully. 
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2. Closed Loop Production 
The following section will study the theoretical framework surrounding the closed 

loop product system. The theoretical framework will be based upon scientific publications 
and articles written about or similar to the closed loop product system. There are a few 
organizations studying and pursuing closed loop systems or a circular economy. These 
organizations will also be examined. 

2.1. Circular Economy 
Circular economy is an alternative to the traditional ‘take, make, use, dispose’ model 

used today. A holistic approach, circular economy aims to reduce total waste and utilize 
material to their full potential. This concept aims to preserve the very limited materials that 
are available to us by prioritizing reuse and remanufacturing whenever possible. Circular 
economy encompasses ideas such as modular and lean design as well as closed loop systems 
to achieve a more resource effective or waste free system. 

Circular economy is mostly advertised through and promoted by the Ellen MacArthur 
Foundation, which works closely with several companies and foundations in achieving a more 
circular economy. Companies pursue this through waste-reduction as well as through the use 
of more environmentally friendly and recyclable materials and methods [9]. A diagram of 
Circular Economy, provided by the Ellen MacArthur Foundation, can be shown below. 

 

 
Figure 2: Circular Economy Diagram. Displaying the loops by which resources can move. Sourced. 

The image above displays the different loops evident in the circular economy concept. 
The smaller loops display the more resource effective solutions; in other words, the solutions 
that requite the least amount of energy, manpower, or cost. As is evident, the most resource 
effective is maintenance and reuse of cores or material. Recycling, contrary to belief, is very 
inefficient. Recycling is, however, still an alternative in the circular economy system while 
the traditional method of landfilling products at EoL is not. 
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2.2. Closed Loop System 
The CLSC incorporates the concept that cores are taken back by the manufacturer; 

remanufactured, fixed, or recycled; and then resold until the whole potential utilization value 
is reached. This incorporates a specified combination of the forward supply chain, referring to 
the traditional make-sell manufacturing supply chain, and the reverse supply chain, referring 
to the collection and selling of cores. Closed loop and reverse supply chains differentiate in 
the sense that products recovered in the reverse supply chain do not necessarily re-enter their 
original forward supply chain, but may be sold separately or even serve a completely different 
purpose. For a product to be considered a part of a closed loop supply chain, the recovered 
cores will need to go back to its OEM, re-enter the same forward supply chain, and serve the 
same purpose [1]. 

 

 
Figure 3: Closed Loop Product Line. Flow of material shown for a closed loop system. Notice the similarities to the 

Circular Economy diagram. Sourced. 

2.2.1. Incentives for Closing the Loop 
Closed loop supply chains are advantageous for industry and the environment. 

Environmental directives have been pushing industries to increase take-backs with partial 
success. Some examples of this are the WEEE, referring to waste electrical, electronic, and 
equipment; RoHS, restriction of hazardous substances; ELVs, end of life vehicles; and EuP, 
energy using product. These directives are added to the fact that OEMs are to account for the 
environmental degradation of landfill due to product disposal [3].  The ELV, or end of life 
vehicle directive, alone has pushed companies like Volvo, Saab, and BMW to redesign their 
components for more efficient dismantling. This increases the probability of component 
reuse, remanufacturing, or recycling. Volvo, Saab, and BMW have, through these redesigns, 
lowered their fees to the ELV programs by 35% to 40% [2]. 

Researchers have further studied the different aspects of a closed loop system: mainly 
the idea of remanufacturing. Steinhilpher and Lund are two researchers who worked with this 
in 1998. Steinhilpher claims that remanufacturing is considered the most viable form of 
keeping a sustainable CLSC as well as the pinnacle of saving resources. His research finds 
that remanufacturing saves 85% of the energy that would otherwise been put into original 
manufacturing. Further promoting remanufacturing, Lund found that a remanufactured 
component is made up of 85% used components and uses 50 to 80% less energy to produce. 
These findings lead to an expected reduction of waste and carbon dioxide emissions. In 
addition to these prominent environmental advantages, Lund also found that remanufacturing 
can save anywhere from 20 to 80% in production costs [2]. 
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2.2.2. Theoretical Case Studies 
Nagalingam uses a six sigma to study the effects of product returns. He computes the 

PUV of the products based on cost, time, waste, and quality of the products. He also provides 
an example of the Six Sigma method on three separate cases, Case A, Case B, and all new 
components, to display the advantages of product returns. Cases A consists of 5 reused, 4 
remanufactured, 6 recycled, and 5 new components. Case B consists of 8 reused, 6 
remanufactured, 4 recycled, and 2 new components. The table below shows the results of the 
study. 
Table 1: Six Sigma analysis of reusing, remanufacturing, and recycling components 

 Case A Case B Virgin: 20 new 
Cost ($) 760 820 885 
Time (hours) 1.75 1.32 1.54 
Waste Management (1 is ideal) 0.75 0.90 0.00 
Quality 
 

0.92 0.91 0.96 

PUV 1.74 2.03 n/a 
 

Evidence in this study shows that the most resource effective solution of the three is 
Case B. This places emphasis on the potential value of the closed loop system, as Case A and 
B are examples of a closed loop system where most of the components are reused and 
remanufactured. Both Case A and Case B are a lot more cost effective than the traditional, no 
return case: advocating again for a CLSC solution [3]. 

In addition, Asif has performed a study on the methods analysis of a remanufacturing 
option for repeated lifecycles of starters and alternators. This is an important topic as starters 
and alternators are heavily used. In 2007 there were 37.4 million starters and alternators in the 
EU region alone, which can represent circa 64195 cubic meters of landfilling at EoL and 
239,360 tonnes of recyclable material when 80% recyclability is considered. Dr. Asif models 
three scenarios over a 12 year period: manufacturing with primary material without EoL 
treatment, manufacturing from primary and recycled materials, and manufacturing from 
primary and recycled materials with remanufacturing at EoL [5]. Graphs of the findings are 
shown below.  

 

 
Figure 4: Manufacturing from primary material without EoL treatment. Resources only used once and waste remains 

at a high constant for infinity. Sourced. 
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Figure 5: Manufacturing from primary and recycled material. Same resources can be used for 4.5 years with zero net 

waste. Sourced. 

 

 
Figure 6: Manufacturing from primary and recycled material with remanufacturing at EoL. Same resources can be 

used for 12 years with zero net waste. Sourced. 

The above three manufacturing measurements are made with common assumptions: 
material used is ferrous metal, waste is 95% recyclable, remanufacturing utilizes only 16% of 
primary material, that some fraction of the core is neither recyclable nor remanufacturable, 
and that there are 10 units of primary material. The findings of the models and graphs display 
the differences in the use of different loop systems. Scenario one, showing the use of only 
primary materials without any EoL treatment, shows a high waste production that remains 
constant forever. This constant is equal to the primary units: 10. Scenario 2, displaying the 
manufacturing method with use of both primary and recycled material, gives a manufacturing 
method where the same ten primary units can be used for 4.5 years with zero net waste 
production. Scenario 3, displaying manufacturing with primary and recycled materials with 
possible remanufacturing, utilizes the same primary material as scenarios one and two, but 
lasts for 12 years with a zero net waste outcome [5]. 

Conclusions, therefore, to be drawn from this study is that scenario 3, where recycling 
and remanufacturing is used, is the most advantageous and utilizable manufacturing method. 
This is found due to the fact that the same amount of material can be used over a 12 year time 
period compared to 4.5 year time period found if one uses only simple recycling. The net 
waste output of zero is also of note since this is an aspect that isn’t present in the traditional 
single forward loop supply chain system, displayed by scenario 1. The traditional single 
forward supply chain also only allows for a single instantaneous use of the primary material. 
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2.2.3. Requirements and Uncertainties 
The closed loop supply chains’ effectiveness is dependent on social, economical, and 

design factors. Most of these factors circulate around the quality and quantity of the return of 
cores. For flawless returns an effective communication between OEMs, consumers, and 
possible third party remanufacturers is essential. Common methods of ensuring this effective 
communication are ownership and buyback. These methods are, however, not without fault as 
ownership has been found to be vastly complicated and buyback effectiveness fluctuates too 
heavily with the consumers’ moods and motivations. These methods also do not solve the 
problem of knowing the quality of the returned cores and the methods will fail completely if a 
consumer wishes to change to another brand or manufacturer [1]. 

Sev V. Nagalingam identifies seven uncertainties of product recovery in his article 
“performance measurement of product returns with recovery for sustainable manufacturing.” 
These uncertainties are timing and quality of cores, balancing returns and demand 
management, disassembly of cores, complications of mix-matching restrictions and stochastic 
routings for material times, and uncertainties of processing times [3]. The quality and quantity 
of core returns are results from several uncertainty factors. One uncertainty factor is that the 
reason and timing of core returns differ widely and cannot be predicted; sometimes cores are 
not returned at all. Another factor of uncertainty is the EoL. The EoL is highly uncertain and 
impossible to predict, as it is a highly complex and unpredictable product of age as well as 
pattern of use. In continuation, uncertainty can also be linked to ignorance and lack of 
information once the cores are returned. This becomes costly and destructive as resources and 
time are spent on the gathering information previously lost. Further complications can also be 
identified in the fact that remanufacturing is treated as a separate enterprise. This can lead to 
complication and miscommunication between the forward and reverse supply links in the 
closed loop chain. Design is also an uncertainty as the cores are for the most part designed 
without recovery in mind [1]. 

Xiaoxi Zhu, from the School of Economics and Management in Nanchang University, 
has written a study on the best strategies for pricing in a trade-in market. Zhu has identified 
barriers and uncertainties in the implementation of a CLSC and the trade-in system similar to 
the ones described previously. Zhu finds that large government subsidies do not necessarily 
push OEMs into collecting higher volumes of EoL products and claims the incentive for this 
needs to be found elsewhere. This does not counteract evidence gathered in section 2.2.2. 
‘Incentives for Closing the Loop’ or devalue legislative action as these legislations still push 
OEMs into being more environmentally conscientious, despite leaving trade-in unaffected. 
Zhu has, however, found trade-in to be economically beneficial to both OEMs embracing 
remanufacturing as well as third party remanufacturers. In addition to this, Zhu finds that, to 
increase product sales, even trade-in remanufacturers benefit from sacrificing the direct 
revenue1 provided from collection [4]. In other words, the trade-in remanufacturers benefit 
from raising the reward incentive for product return. 

 
 

                                                
1 This is a function of the price of new product at market and the cost of collecting used 
products. 
2 Not practical case studies as one cannot analyze the closed loop characteristics of the 
systems. These remain trusted theoretical facts based upon the integrity of the source articles. 
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2.3. Resource Conservative Manufacturing (ResCoM) 
Resource Conservative Manufacturing, or ResCoM, is the name for a special type of 

closed loop product system. It is also the name of an organization that works on implementing 
this ResCoM system, as well as the standard closed loop product system, within industry. The 
ResCoM method works on underlying theory similar to that of a closed loop system with 
certain deviations. 

2.3.1. Different to Closed Loop 
One primary difference ResCoM has towards the classical closed loop system is the 

idea of predetermined multiple life cycles. In other words, the lifetime of each component is 
known and, through this, the extent and number of lifecycles. The end of life of the weakest 
component marks the end of the first lifecycle, representative of the point where the product 
cannot fulfil its function without work being done onto it. The multiple lifecycles are 
calculated using a combination of the lifetimes of the different components [2]. Figure 4 is 
shown below and can be used to describe the ResCoM multiple lifecycle process compared to 
the traditional multiple lifecycle process. 

 

 
Figure 7: Multiple Lifecycle Diagrams. Lifecycles determined by weakest component (red). Sourced. 

Part a) in figure 4 shows the traditional multiple lifecycle approach whereas the 
second part, part b), shows the ResCoM multiple lifecycle system where each of the colours 
represent a separate component. This knowledge of the multiple lifecycles ensures that the 
products reach their full PUV and that there is no unnecessary waste of resources. 

Another difference between standard and ResCoM multiple lifecycle systems is that 
within ResCoM technological updating and advancement at the end of each lifecycles is 
possible and often encouraged. This points to a later lifecycle product holding the possibility 
of being better and performing at a higher level than a ‘new’ product or product at an earlier 
lifecycle. This idea can be displayed in figure 8 on the next page. This can enforce the idea 
that ‘new’ does not equal ‘better,’ which is contradictory to the traditional view held by the 
consumers [1].  

For the performance of products to act in the way displayed in figure 8, the products 
need to be designed with multiple lifecycles in mind. Without remanufacturing nad multiple 
lifecycles in mind during design, the remanufactured products cannot perform at a higher 
level than that of the virgin product. The predetermined lifecycles of the ResCoM models also 
means that a core will be returned before its EoL, a potential ‘point of no return’ where a lot 
of value may be lost [2]. 
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Figure 8: ResCoM PUV of Products. Plotting performance index (y axis) of multiple life cycles with usage (x axis). 

The dotted line represents a normal product compared to the full line ResCoM product. Sourced. 

 
The ResCoM business model utilizes the consumers to be a part of the business model. 

The consumers will have a personal stake in the product and need to view products in terms 
of value compared to ‘newness.’ ResCoM will try to introduce product labelling in the form 
of RCLi where i=0,1,2,3… based on which lifecycle the product is undergoing. In other 
words, a RCL0 is a virgin product and a RCL1 is undergoing its first remanufactured lifecycle. 
The challenge of the business model is to make the higher RCL the more desirable product as 
well as making the RCL a form of ‘brand name’ everyone would want [1]. This can become a 
reality with the concept described previously where the product can improve in performance 
after each lifecycle. 

2.3.2. Requirements 
Like the standard CLSC, the ResCoM system requires cooperation between consumers 

and remanufacturers. The effectiveness of the ResCoM system depends on the social 
perception of the products to be more profitable. This was discussed previously through the 
ResCoM ‘brand name.’ [2] 

Furthermore, the ResCoM multiple lifecycle model is only reasonable as long as each 
and every lifecycle is economically feasible and environmentally efficient. This means that 
factors such as profitability and carbon foot printing are incorporated into the success of a 
product within the ResCoM system [2]. 

The ResCoM system also requires a design specifically fitted to that of multiple 
lifecycles. This is essential for the ResCoM system as a product designed without multiple 
lifecycles in mind would, at most, only be able to achieve its original function or 
performance, not exceed it. In contrast, the design for multiple lifecycles ensures that a 
product can be improved after each lifecycle [2]. This advancement in functionality promotes 
the idea discussed previously regarding a product of later lifecycle being of higher value to 
the consumer. 

There are a few companies today that can utilize the ResCoM concepts. These 
companies have already exemplified closed loop properties within their business models and 
have shown clear environmental, economic and competitive advantages. These companies 
include: Xerox, Caterpillar, and RICOH2. The first, Xerox, has already displayed advantages 

                                                
2 Not practical case studies as one cannot analyze the closed loop characteristics of the 
systems. These remain trusted theoretical facts based upon the integrity of the source articles. 
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of closed loop product system by, in 2011, diverting 6000 tonnes of waste from landfills using 
remanufacturing and reuse. Xerox has also already initiated product take-back programmes. 
The second, Caterpillar, has taken back 2.2 million EoL units and remanufactured over 161 
million pounds of materials. The last, RICOH, revitalizes all of its multifunctional products 
and has set goals of reusing 20% of all RICOH material by 2020 and 87.5% by 2050. These 
three companies follow ResCoM concepts through the facts that OEMs have full control over 
all their vital business functions and that the consumers are integral parts of their business [2]. 

2.4. Concluding Theoretical Closed-Loop Identity 
 Gathered theoretical evidence above provides a framework for how a closed loop 

product system can be identified. Primarily, the returned cores are returned back into the same 
forward supply chain and sold at the same market. To clarify further, a product will perform 
the same function as its previous life. To make an example of this concept: a chainsaw being 
made up partially or fully of reused, remanufactured, and/or recycled chainsaws can be 
considered a closed loop product whereas a chainsaw made up of returned cores, none being 
same type of chainsaw, merely aids in circular economy and cannot be considered closed-
loop. The closed loop product system is usually performed by the OEM, but may also be 
performed by a third party remanufacturer. 

Furthermore, the more closed loop a product is, the more of its PUV is used. In other 
words, cores are only landfilled once there is no more value to be taken from it anymore. A 
product reaching its full PUV is where the product has reached the end of its last lifecycle. 

Farazee Asif, researcher at the Royal Institute of Technology in Stockholm, believes 
that a fully closed loop product system requires the direct involvement of an OEM. Without 
the direct involvement of the OEM, the production of new products would remain unaffected 
and, because of this, the closed loop system would have no affect on resource effectiveness. 
This view is contrary to evidence found in the theoretical research which allows for a third 
party remanufacturer. 

 

 
Figure 9: Closed Loop Diagram. Shows the separate loops of reuse, remanufacture, and recycling. Sourced. 
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3. Practical Applications 
The following section of the report will discuss the practical applications of closed 

loop manufacturing systems. This will be done by comparing case studies advertised to be 
closed loop to that of the theory described in the previous sections. Experts in closed loop 
manufacturing systems will also examine these case studies. The use of an expert opinion in 
addition to that of the writer will provide stronger integrity and support of the findings and 
review made by the writer. 

3.1. ResCoM Case Studies 
ResCoM, or Resource Conservative Manufacturing, is an organisation working on 

developing a platform on which to implement closed loop manufacturing systems within 
industry. Co-funded by the European Commission, this organisation will run until 2017 and 
aims to show how the implementation of closed loop system concepts like remanufacturing, 
reusing, and recycling can aid industrial companies. ResCoM aims to display this through 
case studies spanning across several industries [12]. One of these case studies comes from the 
pram manufacturing company Bugaboo. 

3.1.1. Bugaboo: leasing of prams 
Bugaboo is a baby pram company working out of the Netherlands. They have operated 

a closed loop product system, called the Bugaboo Flex Plan, by leasing out prams to the 
customers. This leasing implies that Bugaboo holds responsibility for the maintenance and 
repair of the prams. In addition to this, the prams are returned at the end of their lease to 
Bugaboo and then resold again after repair and upkeep is completed [6].  

The Bugaboo pram leasing case study ties closely to that of a closed loop product 
system. The returned core, in this case a pram, is returned into the main forward supply chain 
and sold as the same product in the same market. This follows the definition of a closed loop 
supply chain where the leasing time represents a lifecycle of the product. Considering that 
utilization of the pram to its full PUV is in the interest of the company, it can be assumed that 
the system is highly closed loop. 

 

 
Figure 10: Bugaboo prams. Bugaboo's modular design and leasing program is highly resource effective and closed 

loop. Sourced. 

Another fact that contributes to the Bugaboo Flex Plan is that Bugaboo is a large 
company that sells its products in over 50 countries [11]. This implies that the utilization of 
the closed loop systems in this company has the potential to reduce waste greatly within the 
pram manufacturing industry. This compares to if a third party remanufacturer would be 
buying and selling pram products produced by Bugaboo, where the closed loop system might 
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not affect the Bugaboo pram production at all. Since the Bugaboo is an OEM performing the 
closed loop system, the new revenue stream of the Bugaboo Flex Plan might influence a 
reduction in new product production. This would promote greatly to a Circular Economy in 
the future despite the current small scale3 of the Bugaloo Flex Plan. 

Researchers at KTH have also established that this is a closed loop product system. 
Farazee Asif has worked directly with this company and project and when asked about it, he 
confirmed that the project was closed loop. Amir Rashid believes that further knowledge 
would be needed into how material is treated after EoL as to how closed loop the project can 
be. He otherwise also believes the project to be closed loop. 

3.2. Ellen MacArthur Case Studies 
The Ellen MacArthur Foundation is a foundation that works with various global 

partners to achieve a circular economy. The Ellen MacArthur Foundation has published 
articles concerning the advancement towards circular economy among their global partners on 
their website. A selection of these case studies will be examined and analysed with regard to 
the theoretical framework of the closed loop product system.   

3.2.1. Braiform: re-selling garment hangers on a large scale  
Braiform is a garment hanger company that sells reused hangers into the garment 

industry. The hangers are returned to Braiform from the garment industry to be then further 
resold. The company experiences an 80% re-use of hangers and outsources its manufacturing 
as Braiform abandoned all manufacturing 15 years ago. The focus on re-selling over 
manufacturing leads to the priorities of the company weighing heavily on the collection and 
maintenance of the cores. This provides great results as 540 million garment hangers were 
collected in 2014, 430 million of these being reused directly. If the additional sizers and other 
accessories are taken into account, over one billion products were reused in 2014. In addition 
to the direct re-use of the hangers, new products can be made directly and fully from old 
hangers and last year 30 million products were made from Braiform’s own waste stream. This 
is achievable through the fact that Braiform knows what material goes into the products. 
Braiform also claims to be performing studies into the use of different materials, like 
bioplastics, in its hangers. This is, however, still unfeasible as this is up to 75% more 
expensive [7]. 

A large obstacle still facing Braiform is the fact that certain parts of the garment 
industry require or desire unique or identifiable hangers. Diversifying hanger designs are 
complex to organise and can often be difficult to resell. The extra cost of organization and 
sorting provides an extra and seemingly unnecessary source of cost. Braiform aims to tackle 
this through design, as Braiform are attempting to create a modular designed hanger with a 
removable plaque [7]. 

Braiform follows a very closed loop supply system. The hangers are reintroduced into 
the forward supply chain again and again until they fail, providing evidence of a multiple 
lifecycle system. Hangers also re-enter the original forward supply chain also through the use 
of recycling material from EoL hangers: essentially reintroducing core material back into the 
new product. Braiform drives for a fully closed loop manufacturing system through its 
elimination of all its manufacturing industry as well as utilizing all returned cores even to the 

                                                
3 The small scale of the Bugaboo Flex Plan is assumed through the lack of evidence 
otherwise. To explain, there is no advertisement on or surrounding the fact that the project is 
already at a large scale. 
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point of re-using plastic within injection moulding. The fact that all material can be re-used 
indicates that the designs of the products are made with remanufacturing and re-use in mind. 

 

 
Figure 11: Braiform is a garment hanger re-use company. The use of a singular simple design can cut down sorting 

and collection costs. Sourced. 

Braiform is performing a closed loop system on a large scale, and will therefore 
influence the garment hanger industry greatly. This is despite the fact that Braiform 
outsources their manufacturing. This effect on the garment hanger industry drives towards a 
circular economy through Braiform being a large part of the garment hanger industry, where 
the waste reduction of the industry equals the waste reduction of Braiform alone multiplied by 
the percentage that they take up in the industry, as well as providing a competitive alternative 
to the traditional ‘make-sell-dispose’ method. 

Upon discussion, the researchers Rashid and Asif both believe that the Braiform re-
sell of garment hangers is a highly closed loop system. This is supported by the idea of 
Braiform being identified as the OEM as well as Braiform reusing material from EoL 
products in the production of new ones. Asif refers to this as closing the material loop as well 
as the product loop. He points out that this is easier done with a simple product, such as 
garment hangers, than a complex multi-component product like the Bugaboo pram. 

3.2.2. Bundles: using Internet to achieve pay-per-use washing machines 
Bundles is a start-up created by Marcel Peters that leases washing machines. Marcel 

Peters uses the ‘Internet of Things’ or ‘IoT’ to lease washing machines to customers in a form 
of ‘pay-per-use’ system. Bundles aims for a customer controlled relationship where the 
customer is able to end their contract at any point as well as specifying their costs based on 
how much they use their product. The customers pay per month with the addition of deposit 
depending on the consumers’ requirements and frequency of use. The tariff can be adjusted 
constantly in consequence to change of usage. Bundles aims to improve resource 
effectiveness also through the use of products only produced by a certain company, ‘Miele,’ 
whom Peters believes to be the only remaining manufacturer that uses only reused or recycled 
material. Peters also claims that Miele provides higher quality and higher value products at 
remanufacturing due to the fact that other remanufacturers usually cut corners, sacrificing 
durability and recyclability, to save cost [8]. 
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The usage of ‘IoT’ within the Bundles start-up enables the company to keep constant 
track of their machines and perform resource effective improvements. Some of these 
improvements can be optimization of machine load, detergent use, cycle duration, and 
temperature; which may otherwise waste resources and/or damage the machine. The 
monitoring of the machine can also improve the machines’ integrity and lifecycle by 
providing easier maintenance, refurbishing and repair of the machines [8]. 

The Bundles project aids in working towards a more circular economy. This can be 
seen by the fact that all PUV of the products is used by using high quality machines, which 
can run at 10,000 hour lifecycles compared to low quality machines at 2,500 hours [8], 
designed for remanufacturing and durability as well as constant and accurate monitoring and 
maintenance through the IoT. IoT ensures that machines are treated and utilized so that they 
reach their full PUV as well as limiting economical and environmental waste. Customers are 
kept as shareholders in the performance of the company as they are given great freedom and 
power over their contract with the company. 

Bundles can, however, not be considered closed loop as there is no remanufacturing, 
reuse, or recycling of the products or components. The Bundles project shows no evidence of 
EoL treatment and can for this reason not be considered a remanufacturer. This is combined 
with the fact that there is no evidence that the products are returned and reused. Asif and 
Rashid support these statements in discussions. Rashid did, however, also mention that this 
might be considered more closed loop if Miele had a direct involvement in this project. This 
would be specifically relevant if the products were returned to Miele at EoL for 
remanufacturing and reuse. 

3.3. Kingfisher Case Studies 
Kingfisher is one of the world’s largest home improvement retailers and hold great 

interest in waste reduction. Annually Kingfisher uses forest area roughly the size of 
Switzerland, which implies a cost increase anywhere from 30% to 75% by the year 2020. 
Kingfisher also notices an increase of waste production despite an increase in recycling. 
Believing closed loop systems to be a key to fixing this waste problem, Kingfisher has joined 
forces with the Ellen MacArthur Foundation to create and activate Circular Economy 100. 
Kingfisher is also a founding member European Resource Efficiency Platform [10]. 

Ian Cheshire, the Kingfisher Group Chief Executive, believes that closed loop product 
systems can cushion business from price volatility, provide a competitive advantage, prove an 
entrance into new markets, and build better relationships with customers and suppliers. 
Kingfisher has targeted 90 potential closed loop candidates and plan to have 1,000 products 
with closed loop credentials by 2020. Ian Cheshire believes this number to be too low 
considering the fact that Kingfisher currently sells around 40,000 products [10].  

The products described in this section are closed loop potential products according to 
the Kingfisher Group. Analysis will be done in the same fashion as in the previous sections. 
In addition to the products, the Kingfisher Closed Loop Calculator will also be analysed; this 
can be seen in Appendix I. 

3.3.1. Infinite: first-ever worktop made up from 100% waste 

Castorama France, a part of the Kingfisher Group, has developed the first-ever 
worktop for kitchens and bathrooms made from 100% waste. This worktop, titled ‘Infinite,’ is 
made up of waste sourced from both from within the stores as well as EoL ‘do it yourself’ 
(DIY) products. In addition to this, ‘Infinite’ is 30% lighter and easier to install and handle 
than usual worktops. The joint research of the ‘One Team’ expertise group from across the 
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Kingfisher Group, independent chemistry research centre ‘Certech,’ waste recycler ‘Veolia,’ 
and composite wood manufacturers ‘Océwood’ have created the new engineering process 
called ReMade. It was then ReMade that developed the entirely new composite material from 
waste wood and EoL DIY products that make up the ‘Infinite’ worktop [10]. 

‘Infinite’ is highly resource effective product, utilizing only material that would 
otherwise be considered landfill, and can also be seen as contributing towards a circular 
economy. Though it ranks highly on the Kingfisher CLC, it does not fully follow the criteria 
set from the theoretical framework. The primary point in which the worktop fails as closed 
loop is that there is no evidence that the product is returned or that the full PUV of the product 
will be used before it is landfilled. A point that might give the product closed loop credibility 
would be if part or all of the composite material making up the worktop originates from an 
old EoL ‘Infinite’ worktop. 

Asif and Rashid believe as well that this system cannot be considered closed loop. 
This is from the fact that it is unknown what EoL treatments have been carried out. They 
believe that the usage of waste in creating a new product to be a concept worth pursuing 
despite its non-closed loop credentials. 

 

 
Figure 12: ReMade have developed a material composite made up of 100% re-used materials. The 'Infinite' 

workbench is made up of this composite material. Sourced. 

3.3.2. Carrierpac and Longspac: Award-winning reusable packaging system 

B&Q UK has developed a new award-winning packaging system used for delivery of 
large kitchen products. This new system, used to replace cardboard and Styrofoam packaging, 
is that of large padded polypropylene sacks claiming to be inspired by the bags used to 
transport pizzas. The benefits for the polypropylene sacks are: five-fold reduction in product 
damage, 1 million GBP savings for business, and 2,500 tonnes reduction in cardboard waste 
every year. In addition to this, the bags are made of at least 25% recycled plastic [10]. 

The sacks are designed to be used multiple times, being used up to 80 times, and have 
second lives as polypropylene wheels on supermarket trolley or bollards in car parks. 250,000 
large kitchen items are transported with these sacks every year and damages are reduced from 
6% to 0.75%. 

The Carrierpac and Longspac products follow the closed loop theoretical framework if 
one views each use of the packaging as a lifecycle. This can be justified by the fact that the 
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cardboard packaging side-lined by these new products are disposed of after each use whereas 
the polypropylene sacks are returned and reused. The product also goes beyond the closed 
loop definition and promotes heavily to circular economy through the material being used 
elsewhere once the product has reached the end of its last lifecycle. 

 

 
Figure 13: Carrierpac packaging. Reusable transport and delivery packaging has greatly reduced cardboard waste 

within B&Q. Sourced. 

Asif and Rashid confirm the conclusion that the Carrierpac and Longspac products 
follow the closed loop product system. Asif believes that the product loop can be seen to 
become closed when the product is reused up to 80 times and the material loop through the 
reuse of material in new products. This is contrary to the theoretical framework established by 
the writer, where the material loop can only be seen to closed when the material goes back to 
make the same product as before. 

3.3.3. Le Relais textiles take-back and recycling 
Le Relais is a company that has worked together with Castorama France to collect and 

reuse used clothing. This is an issue as around 12kg of clothing per person is disposed of each 
year. Le Relais places collection containers outside Castorama stores: into which people can 
discard of their old clothes, shoes, linens, and small leather goods. Currently there are about 
16,000 of these containers around France and in 2012 a total of 90,000 tonnes, amounting up 
to 55% of entire nations’ textile recycling, was collected through these containers [10]. 

Le Relais sorts the clothing and an estimated 55% are cleaned and resold, 10% are 
turned into whipping cloths, 25% are pulped and returned into simple fibres, and the 
remaining 10% are used to generate energy for factories. The simple fibres are used to create 
Métisse installation products, which are viewed as highly effective and of superior quality 
[10]. 

In addition to this; Pierre Royer, eco-product manager for Castorama France claims 
that, with this project, products “can carry the ‘Made in France’ insignia” and that the project 
is a “social enterprise employing 2,200 people, most of whom might otherwise be excluded 
from employment.” [10] Though this does not relate to resource effectiveness or circular 
economy, it does show how the programme aids its environment and community. 



17 
 

Le Relais’ project aids greatly to 
promote circular economy through using 
all PUV of textiles even to the last step of 
burning to create energy. The project 
provides a net zero waste solution that is 
highly desirable. The programme might be 
considered closed loop within the 
theoretical framework if the clothes are 
collected and resold until they reach the 
end of their final lifecycle. The closed loop 
concept is, however, not fulfilled as the 
clothes are assumedly not sold or produced 
originally by le Relais. There is no 
evidence that the products sold by le Relais 
are ever recollected at their EoL, and there 
is therefore only evidence of a single 
reverse supply chain followed by a single 
forward chain. These two chains are, 
however, only connected at one end and 
can therefore not amount up to a closed 
loop. 

Asif believes this not to be a closed 
loop system. He believes that this 
redistribution of textiles cannot be closed 
loop for the fact that they are not an OEM 
and also due to the fact that they’re not sold 
again on the same market. 

3.3.4. Repair and Rental Services of DIY in Castorama Poland 
For the past 16 years Castorama Poland have employed rental and repair services in 

their stores. There is a repair centre in every store and about half the stores offer rental 
services. In 2012 there were circa 140,000 repairs done and 4,000 equipment rentals. The 
products are produced for tougher, longer work and to be more easily fixed [10]. 

The repair and rental services of Castorama Poland exemplifies a good step towards 
circular economy as people are less inclined to purchase new products for short term use and 
instead utilise tools to their fullest. This reduces waste to a great extent. The system can also 
be viewed as closed loop through products being returned at the end of their rental cycles or 
when they need to be repaired. Rental services and their closed loop properties have been 
discussed in detail in previous sections. This is a simple and effective form of closed loop 
system. 

Asif and Rashid believe this system not to be closed loop. This is due to the fact that 
they view this as a service system. In other words, the product is not undergoing several 
lifecycles but is simply used by many people. The leasing out of a product would, however, 
follow the closed loop framework established in section 2.4 as it may be assumed that the 
stores perform maintenance and other services fitting that of a remanufacturer. The Castorama 
Poland stores are also a subgroup under the Kingfisher umbrella, the OEM of the products. 

Figure 14: Le Relais collection container. In 2012, le Relais 
were responsible for 55% of Frances' textile 
recycling. Sourced. 
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4. Discussion and Conclusion 
4.1. Future projects and discrepancies 

There are a few limitations described in the beginning of this report. One of the most 
prominent being the lack of modern application of the closed loop project system. A future 
extension of this project can be the set-up and development of a closed loop product system 
within a large and influential company. This can be conducted as a form of ‘test’ of the 
application of the closed loop system where a product designed with closed loop and multiple 
lifecycles in mind is compared to that of a product designed without the systems in mind. 
These closed loop systems will then be compared to that of the traditional ‘make, sell, 
dispose’ method. This differs from the case studies studied in this report, as there is no 
evidence of differing design between the products in the case studies and the products that 
would otherwise be used in the traditional system. This would be a long-term project, as it 
would take a long time to set up and stabilize the new market.  

The setting up of a long term closed loop trail would allow for careful, accurate, and 
unbiased analysis of resource consumption and landfill production. The term unbiased is used 
as all documentation on the concepts closed loop and circular economy is provided by 
institutions promoting them. This is also evident in the case studies as it is highly unlikely that 
companies would advertise negatively on their own products. It is highly unlikely that a 
closed loop product would provide negative results in the terms of resource effectiveness, but 
a long-term trail of would provide clarity on this topic. 

4.2. Resource effectiveness 
Despite how well or not the closed loop criteria are followed in modern industries, the 

idea of closing the loop and working towards a circular economy leads to highly resource 
effective solutions. The case studies examined in this report are all cost and/or 
environmentally efficient with a couple examples being the ‘Infinite’ worktop being made up 
of 100% waste and the le Relais textiles take-back initiative. These are both extremely 
environmentally efficient and greatly reduce waste and landfill production. This can also be 
said for the Braiform garment hanger re-use method. This simple idea of taking back and re-
selling products has lead to the re-selling of over one billion products in 2014 that would 
otherwise have ended up in landfills. This is in addition to the fact that Braiform reuses 
material from EoL products in the production of new garment hangers. 

Additionally, Bundles has utilized themselves of the Internet of Things to reduce 
waste by regulating optimal usage of water, energy, and washing material. A common cost 
saver amongst leasing companies like Bundles, Bugaboo, and Castorama Poland is that they 
are the ones who do maintenance, repair, and replacement on their own products. This cuts 
down on costs for the consumer as well as extending the lifecycle of the product, which limits 
the waste production. Resources are also saved through leasing by the fact that fewer products 
are produced due to it being the service of the product rather than the product itself that is 
sold. This is highly prominent where it is the OEMs that lease out their own products. 
Nevertheless, this is a classic breach from the traditional and resource wasteful ‘make, sell, 
dispose’ method commonly used today. 

B&Q has further found a way to reduce waste by replacing cardboard packaging for 
reusable bags. This is a closed loop product system that saves the company around one 
million GBP and reduces cardboard waste annually by 2,500 tonnes. The product is also more 
effective as they display a five-fold reduction in product damage compared to the previous 
cardboard packaging. This reduction in damage saves resources through extending the 
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lifetime of the product. Promoting the product further in terms of resource effectiveness, the 
material from the reusable bags are used at EoL to manufacture new products. 

The ‘Infinite’ kitchen worktop provided by Castorama France is a highly resource 
effective product as it composed of 100% waste. This product is influenced by the closed loop 
concept of recycling and reusing material from waste. 

In conclusion, the drive towards closed loop product systems and circular economy 
has led to companies and customers saving resources both in the form of cost and natural 
resources. All of the case studies are built upon the ideals of reusing, remanufacturing, and 
recycling; the building blocks of the closed loop product system; and have through these 
saved money and resources to great extents.  

4.3. Comparing the academic to the industrial 
There are several ways in which the closed loop product system can be applied in 

modern industry. A seemingly popular approach is the method where manufacturers rent out 
their products to customers, ensuring core returns. This can be seen in several case studies 
written about in this report. Bugaboo and Castorama France themselves manufacture the 
products that they lease and can hence be considered real OEMs while Bundles buys in 
selected products they wish to lease out and are therefore not seen as OEMs. Bundles is not 
considered to perform closed loop product projects as there is no evidence of remanufacturing 
and can only be seen as a service business. The Braifrom garment hanger re-selling platform 
can, however, be considered very closed loop as they reuse and resell their garment hangers to 
the point of no return and then take the extra step of reusing the material of their broken 
hangers to produce new garment hangers that are reintroduced into the original forward 
supply chain. Asif identifies this a closing both the material and product loops. 

The B&Q reusable packaging bags are considered closed loop as well, if one views 
each delivery as a separate lifecycle. This can be an accurate conjecture when one views the 
packaging bags as a substitute of normal cardboard packaging, whose lifecycle extends only 
as long as the delivery of the product. The packaging bags can also be promotional to circular 
economy through the fact that the material is later used in production of different products. 
Researchers interviewed at KTH have agreed in these conclusions. 

The le Relais textiles recycling project is also a dubious candidate for a closed loop 
product system as le Relais are not OEMs and also have no way of ensuring or knowing that 
their products are returned back to them after they have been sold. Asif from the Royal 
Institute of Technology in Stockholm has established this not to be a closed loop system. The 
least closed loop product is, however, the ‘Infinite’ kitchen worktop as there is no evidence 
that the worktop is returned to Castorama France. Both the le Relais project and the ‘Infinite’ 
worktop are highly circular economy promotional as they utilize what is otherwise considered 
as waste to manufacture their products. 

Theoretical framework established by the writer and the points of view from the 
researchers at KTH are for the most part cooperative and supporting. There are, however, 
points at which these differ. Primarily, researcher Asif at KTH has established that closed 
loop product systems can only be performed by OEMs, as there would otherwise be no effect 
on product production. This is contrary to the theoretical framework where a third party 
remanufacturer may perform a closed loop system. This is also present in the case studies 
where the writer and researchers conclusions coincide for the most part except where the 
writer identifies the Castorama leasing of DIY tools as closed loop where the researchers see 
this as not closed loop. 
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In conclusion, while some of the projects are not considered to be closed loop product 
systems in terms of the theoretical framework, they all aid greatly in the pursuit of a circular 
economy and a more resource effective world. 

4.4. Reflection on Methodology 
The closed loop product system is a new concept that is largely studied at KTH by 

KTH researchers. This has led to a large part of this report being based upon research and 
articles written by KTH affiliates, three articles from Asif for example. While this research is 
highly reliable, being peer reviewed and originating from one of the most prestigious 
universities in the world, strength would have been added to the report if more research from 
other educational institutions, Chalmers or MIT for example, would have been found. This 
does not mean, however, that the report is reliant solely on these articles, as numerous sources 
from numerous origins have been used in the framework of this report. 

In addition to the research, the interviewing and discussion concerning the closed loop 
systems have been limited to KTH. This was mainly done because the researchers taking part 
of the discussions were mostly unaffiliated with the case studies and experts in the closed 
loop concept. This being said; however, the finding of a closed loop expert outside the KTH 
spectrum would have provided diversity and further strengthened this report. 

Connection with the case studies was attempted and might have provided more 
information for this report. These attempts were, however, unsuccessful and might not have 
provided information deemed relevant to the topic. The companies responsible for the case 
studies are, for the most part, large scale and, therefore, mostly unwilling to share company 
information.   
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Appendix I. Kingfisher Closed Loop Calculator 
The Closed Loop Calculator (CLC) is a product under development by the Kingfisher 

group aimed to measure how closely a product can be defined as “Closed-Loop.” The CLC 
utilizes ten important credentials of closed loop products as variables in its calculations. Some 
of these credentials include material, ability to be rented or repaired, and if the product can be 
disassembled into component part or materials. The CLC rates 75% and up as ‘Excellent’ and 
55% to 75% as ‘Very Good.’ 

Kingfisher intends to share the CLC with their suppliers as well at other business once 
full tests have been completed. Kingfisher has already identified 90 products with closed loop 
credentials. A selection of some of the more noticeable case studies can be seen to be 
discussed in the report [10]. 

In an interview with Asif, the researcher claims that the CLC can aid in identifying 
primary products that can be suited for closed loop but will not actually help in promoting a 
closed loop system. A more sophisticated method would be needed; one that would, for 
example, compare profit, cost, and environmental effects. 
 


