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Abstract 

The furniture industry is a thriving industry in the past decades all over the world. The 

increase in production and sales of furniture products means that more raw materials 

are needed and more furniture waste is produced at the same time. Taking into 

account the unsolved environmental issues, it is necessary to make innovation 

changes to reduce the waste and overcome the continuously increasing resource 

consumption. Circular economy draws a wide attention under this situation. As an 

alternative to replace the traditional linear consumption model, it balances the 

economic development and environmental concern. Turning waste into a new 

resource is a profitable opportunity for the furniture industry. However, product 

recovery in this industry meets obstacles due to the character of the furniture. 

This study considers discarded bulky furniture products. It focuses on the first step of 

furniture waste recovery: the collection process. The aim of this research is improving 

the efficiency of a “many to one” collection process in a reverse logistics system and 

increasing the recovery level within the hierarchy of options for discarded furniture. 

By using the soft system methodology, this study explores the current discarded 

furniture collection situation within Europe and then analyzes each essential element 

of this collection system. After that, combining with the relevant circular economy 

theory and information gathered from a case furniture company, we design a new 

conceptual business process model for discarded furniture collection. 

In the newly designed model, the collection process is carried out by the individual 

transport option with sufficient capacity from customer’s home to the furniture store. 

The new model is based on a collaborative lifestyle information platform. By 

managing the real-time information, the platform aligns individuals’ transport 

resources with discarded furniture demand to reduce the transport cost of the 

collection process. This model aims for optimal use of the available individual 

resources to complement the transport process. Moreover, this information platform 

helps to collect information in the early stage to reduce the uncertainty of reverse 

logistics. 
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1 Introduction 

To conclude the master project of Innovation through business, design and 

engineering – specialization engineering -  at the Linnaeus University, this research is 

conducted at a case furniture company in the field of furniture waste collection in a 

reverse logistics system. This paper gives insights about the collection process and 

presents a new business process model aiming to improve this current situation. 

Section 1.1 provides a brief background of this research. Section 1.2 introduces the 

structure of this thesis. Section 1.3 and 1.4 present the research objectives and 

research limitations, respectively. 

1.1 Background 

The increasing concern about unsolved environmental issues, such as continued 

growth resource consumption, energy over-consumption and pollution from waste 

landfill, drives reform of social and economic development. Legislation about 

reducing the waste landfill rate and specifying the responsibility of producers promote 

this transform. Local authorities start to take actions for responding to these problems. 

Many companies start to build sustainability strategy since they will soon need to face 

the changing situation. Individuals are also changing their consumption behavior to 

cope with this reform. As known, the 21st century is called “information age” because 

of the rapid development of science and technology. Many emerging economic 

models have been put forward and achieved great success in this new era. The circular 

economy, in this case, came into being. As a balance between environmental and 

economic development, it “is a trillion-dollar opportunity, with huge potential for 

innovation, job creation and economic growth” (Ellen MacArthur Foundation & 

McKinsey & Company 2014). 

For manufacturers, it is necessary to take real actions to adapt to a circular economy. 

For example, using renewable energy and resources during the production process, 

building reverse logistics systems to regenerate value from waste, and taking 

responsibility for the whole life of their products. These actions related to the 

company benefit from marketing management. Corporate citizenship involves a set of 
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values or principles that motivate the company to respond to responsibility (Dong et al. 

2005). For instance, “Green image” is becoming an important indicator for customers 

when they evaluate the company reputation. Moreover, sustainability strategy not 

only brings the “green image” and ecologically friendly reputation but also could be 

the competitive advantage of the company for long-term development.  

Generally, companies do get involved with reverse logistics either 1) because they can 

profit from it; or/and 2) because they have to; or/and 3) because they “feel” socially 

motivated to do it (Dekker et al., 2004, p.9). As the common goal of companies, profit 

is one of the primary drivers of manufacturers involved in any activities. Usually, the 

recovered component or material has economic value which makes it cheaper than 

purchasing a new component or original material. For manufacture industry, a good 

reverse logistics system can provide a means of gaining a market advantage (Stock 

2011). Richey, Genchev and Daugherty (2005) mentioned that “a well-developed and 

well-executed returns process is one of the few areas left for companies and managers 

to improve efficiencies and draw money from the bottom line.”  

Product returns are often considered just a necessary cost-of-doing-business 

(Blackburn et al. 2004), especially for bulky furniture product. The returns 

management is usually not a top priority in the reverse logistics system. With such a 

perspective, companies often focus on cost minimization, missing opportunities to 

recapture value for themselves and their customers, such as building customer loyalty 

(Mollenkopf et al. 2007). Most of the reverse logistics models focus on optimizing the 

route of collecting trucks and recovery options. Indeed, operation research could 

optimize the procedure thereby reduce the cost. But the problem is, these researchers 

only emphasize the importance of retailers and third-party logistics companies. 

Customers, also as one of the actors in this process, often be ignored. Referring to the 

theory of the circular economy, collaborative consumption activity fits within the 

“inner circle” of “users” has not been valued in reverse logistics system. The character 

of collection process from customer’s home to a collection point in reverse logistics is 

“many to one” transport process. The resource of individuals should not be ignored. 

This study chooses bulky discarded furniture products as a research objective. 

Through literature review, we explore what are the current collection processes of 

end-of-use bulky furniture product and define the problem existing in the procedure. 
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Besides, we focus on two significant implementations of the circular economy: 

reverse logistics and collaborative consumption, as the theoretical basis. After that, we 

design a conceptual business process model, which aims to improve the performance 

(economy, efficiency, effectiveness) of a discarded furniture product reverse logistics 

system. 

1.2 Structure of the thesis 

This thesis consists of seven parts. The first chapter introduces the background, 

structure and objective of this research. At the end of chapter 1, we present the 

limitation of this study.  

Chapter 2 shows the background information of furniture recycling and defines the 

problems. This chapter introduces the furniture industry development and relevant 

legislation. Besides, characteristics of furniture product and current recycling channels 

are introduced. This chapter also indicates the problems existing in discarded furniture 

recycling process. Chapter 3 presents the relevant theory we apply in this research. 

This chapter states development, implementation and literature review of the circular 

economy. This chapter contains the principles and summarizes the existing report and 

study in implementations of the circular economy, which includes reverse logistics 

and collaborative consumption. Chapter 4 introduces the soft system methodology and 

also states the particular data collection methods and analysis methods are used. 

Moreover, we explain the reasons for using these methods in this study. 

Chapter 5 is the most important chapter in this research. The comprehensive analysis 

based on previous chapters and our conceptual model are presented in this chapter. 

Chapter 6 concludes this research and Chapter 7 recommends further research 

direction. 

1.3 Objectives 

1.3.1 Research purpose 

This research focuses on a collection system of discarded furniture within Europe. 

The collection process is carried out by the transportation with sufficient capacity 



 

4 

 

 

 

from customer’s home to the furniture store. The objective of the collection process is 

discarded bulky furniture product. The aim is improving the efficiency of the 

collection process and increasing the recovery level within the hierarchy of options 

through redesigning the business process model of discarded furniture collection. The 

new model is based on an information platform. The purpose is aligning individuals’ 

resources among customers to reduce the transport cost of the collection process and 

to use the available individual resource optimally. Moreover, this information 

platform helps to collect information in the early stage to reduce the uncertainty of 

reverse logistics. The ultimate goal of this research is improving the performance of 

discarded furniture product reverse logistics system and increasing the economic 

value of handling discarded product for the manufacturer.  

1.3.2 Research question 

The following question represents the central research question on the project. 

Furthermore, the question names the primary goal of the research. 

How to redesign the business process model for bulky products to improve the 

performance of the discarded furniture collection process by optimizing the use of 

individual resources? 

To answer the research question, first of all, we analyze the existing situation based 

on empirical data. After that, combining relevant theories, we present key elements 

and indicators in this situation. In the end, we come up with a conceptual business 

process model as an innovation solution for the situation. Therefore, the sub-research 

questions are: 

1. What are the current collection channels of discarded furniture in Europe? 

2. What key activities and key performance indicators does this collection process 

involve? 

3. What theory is there which can be applied on the subject? 

4. What alternatives can be found to improve the present collection system? 

5. What are the pros and cons of the result of question 4? 

6. How to implement the conceptual model in the case company?  
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1.4 Limitations 

This research focuses on the collection phase of reverse logistics which only covers 

two stakeholders, the manufacturer and consumers. Other possible interested parties 

in the closed-loop supply chain such as re-users, recovery organization and charity 

organization, are not considered as actors in this research. Besides, this thesis chooses 

the manufacturer’s perspective to redesign the business process model. Since the Soft 

System Methodology(SSM) is used in this research, it means this research is giving 

only one view of a relevant system. “Reporting on only one perspective limits the 

reader’s understanding of the richness of the context.” (Bergvall-Kåreborn et al. 2004) 

Moreover, due to information about furniture recycling and case company belong to 

the EU Member States, this research is geographically limited to the European region, 

but does not rule out the possibility that it can be applied all around the world.  

Furthermore, a non-disclosure agreement between author and case company covers 

this study. The confidential information of the case company will not present in this 

thesis. 

Also, as master degree thesis of an interdisciplinary which is called “Innovation 

through business, engineering and design – specialization engineering” at Linnaeus 

University, this study is a collaborative project with business disciplines. The purpose 

of cooperation is to obtain more comprehensive analysis and results from different 

disciplines. Even if the project has been conducted in collaboration, the final theses 

are individually presented by researchers. Therefore, further information about 

collaborator’s work could be checked in reference (Tang , 2017). 

1.5 Summary 

In this chapter, first, we briefly introduce the background and the significance of this 

research. The unsolved environmental issues and relevant environmental legislation 

force the manufacturer to take responsibility for their product as well as the ecological 

system on earth. However, building a reverse logistics system and return management 

are usually seen as cost-of-doing-business. For furniture industry, this problem is 

more prominent. In order to improve this situation, this study takes the discarded 
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furniture as the research focus and then redesigns the business process model for the 

discarded furniture collection process. The aim is improving the efficiency of the 

collection process and increasing the recovery level within the hierarchy of options. 

By doing that, ultimately improving the performance of the discarded furniture 

product reverse logistics system and increasing the economic value for the 

manufacturer.  

After a brief introduction of the thesis, in the next chapter, we focus on the current 

situation of furniture recycling. 
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2 Context of furniture recycling 

In this chapter, we answer sub-question 1: “What are the current channels of 

collection discarded furniture in Europe?” Section 2.1 introduces the development of 

furniture industry. Section 2.2 shows relevant legislations and how it influences this 

industry. Section 2.3 presents the characters of furniture products and its effect on 

furniture recovery. Section 2.4 introduces the currently discarded furniture collection 

situation. Section 2.5 presents a rich picture of problem situation from customer’s 

perspective. 

2.1 Growth and resource consumption of furniture industry 

The furniture industry is a thriving industry in the past decade all over the world. EU 

published the furniture industry and market report in 2014. As can be seen in Table 1, 

except slightly slides impacted by the global finical crisis in 2007 and 2008, the world 

growth of furniture production continuously increased from 2003 to 2012. (European 

Commission 2014) 

 

Table 1 World furniture production (European Commission 2014) 

The furniture industry is important for EU in terms of production and consumption. 

Regarding production, the EU has concentrated an enormous number of 

manufacturers. Among the top 200 furniture manufacturers worldwide, there are 86 

headquarters and 366 plants of manufacturers in EU region. The sector employs 

around 1 million workers in 130 thousand companies generating an annual turnover of 

around EUR 96 billion. (European Commission, n. d.) 

Regarding consumption, in 2013, a customer survey completed by ten EU Member 

State shows that 83% of the respondents bought any furniture product over the last 

three years or planning to buy some in the coming 12 months (European Commission 
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2014). In recent years, people are no longer living in one particular place for a long 

time as before. Due to a variety of reasons, such as chasing better living condition or 

changing of working/studying place, mobility is the new trend of people’s home. 

Usually, people would choose to resell the old furniture or throw it away and then buy 

a new one instead of moving it to their new location. This situation not only enriches 

purchases of new furniture product and the second-hand market but also produces 

more waste of furniture and increase the workload of furniture waste management.  

The growth production rate consequently increases resource consumption and also 

shortens the using life of furniture products, thus producing more the furniture waste 

than before. Furniture is one of the least-recycled items in the household (Palmisano 

2014). According to European Federation of Furniture Manufacturers (UEA) statistics 

(2008), in the EU, furniture waste accounts annually for more than 4% of the total 

municipal solid waste (MSW), of which 80-90% is incinerated to energy recovery or 

dumped in landfills, whereas only 10% is recycled (European Commission 2008). 

2.2 Legislation 

Governments played a positive role when facing the above situation. They make 

environmental laws to guide the direction of development of enterprises. Furthermore, 

they set strategic objectives and enhance the publicity of public policy to arouse 

public awareness of environmental awareness. EU passed “Directive 31/1999” on 

landfill stipulated that the Member States were obliged to reduce the amount of 

municipal waste going to landfills to 75 % by 16 July 2006, to 50 % by 16 July 2009 

and to 35 % by 16 July 2016. (European Commission 2017) The implementation of 

European legislation acquired remarkable effect. In Sweden, more than 99 % of 

household waste is recycled in one way or another, of which 50 % of the household 

waste that is burnt to produce energy at incineration plants.(Fredén, 2017) 

The furniture waste which might still have reusable value is also treated like trash at 

the recycling center. Reusing or repairing these good quality abandoned products 

would bring more significant benefits than putting them to a recycling center directly. 

As can be seen in Figure 1, the highest two levels of the End-of-Life hierarchy—reuse 

and refurbishment for the second-hand market—bring most environmental benefits 

and profit potential. (Lee et al. 2012)  
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Figure 1 End-of-Life hierarchy (Lee et al. 2012) 

Stepping up these recycling level needs more effort from manufacturers. EU released 

policy which called extended producer responsibility (EPR) in 2014. This 

environmental policy extends the producer’s responsibility for a product to the post-

consumer stage of a product’s life cycle. (European Commission – DG Environment, 

2014, p.6) There are currently 94 EPR laws in 34 states covering ten different 

categories of products in the United States. (Prindiville 2015) Even though EPR have 

not covered the furniture industry, the manufacturers of furniture should prepare for 

that. Because as the report of EU states “A take-back system could potentially be a 

good system to guarantee the recycling of products”(European Commission 2008), 

EU countries are beginning to roll out EPR policies for furniture. For example, France 

passed legislation in 2009 and has several years of successful program 

implementation behind it (Prindiville 2015).  

Furniture manufacturers made lots of efforts, such as using more sustainable sources 

to reduce the raw materials consumption and easy (dis/re) assembly designing to 

improve the recovery process. Forced by the near-future legislations such as EPR, 

building a efficient reverse logistics system to take back their product and obtain the 

greatest value from it at the same time, is the priority task of furniture manufacture. 



 

10 

 

 

 

2.3 Furniture product characters and impact for recycling 

Furniture product has its unique characters, which might cause barriers of discarded 

furniture recycling. We summarize three characteristics of furniture product as: 

 Weight and volume 

Furniture product is not like a battery or a plastic bottle which customer could easily 

carry to a collection center in supermarket or community center. The weight and 

volume character cause a significant problem when transporting the furniture waste. 

Not mention that transportation cost problem is particularly prominent. Figure 2 

shows the proportion of logistics cost. Among that, transportation cost copied a large 

part in many countries. (Hansen & Hovi 2010) Yousef and Truijens (2016) pointed 

out in their research: transportation cost occupies about 40% of total cost of logistics. 

How to optimize the procedure of transportation has always been worthy of attention. 

The transportation cost may be a critical measurement to evaluate the performance of 

reverse logistics in the furniture industry. 

 

Figure 2 Logistics cost shares for manufacturing industries (Hansen & Hovi 2010) 

Furniture waste is one kind of household waste. Due to this character, it is cataloged 

under bulky waste, which refers to “waste exceeds 25 kilograms by weight; and/or 

any article cannot be fitted into a receptacle for household waste” (WRAP 2011). 

Because of its weight and volume, transportation and labor costs are higher than other 
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household waste. The Table 2 below shows the bulky waste collection cost in some 

Member States. (European Commission 2002) 

 

Table 2 Costs for Bulky and Household Hazardous Waste Collection (European Commission 2002)  

The same problem also happened regarding customer side. Due to its weight and 

volume, when people could not bring furniture with them when moving to a new 

house, they choose to either sell it out as secondhand or directly throw it away. It 

turns out one of third discarded furniture end their using life even if the household still 

think the furniture has reusable value. (Figure 3) A study shows that, at the Household 

Waste and Recycling Centers (HWRCs), about 50% of the furniture collected was 

assessed as reusable in its current condition or with slight repairing. (WRAP 2012) 

 

Figure 3 Household opinion of re-use potential of their discarded items (WRAP 2012) 

 Variety of materials 

According to the European Furniture Manufacturers Federation, the share of materials 

used in furniture production (by value) shows in Figure 4. Furniture can be made up 

of a large variety of materials. Wood, metals, textiles - even though many of these 

materials can be recycled, it is hard to distinguish them without information of 
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materials used. Therefore, implementation of the high level of recovery option 

become difficult in this situation. Without enough product information, the benefit 

from recycling materials might not even cover the cost of disassembly and separating 

materials. 

 

Figure 4 Share of materials used in furniture production (by value) (European Commission 2008) 

The size and scope of reverse logistics problems depend on the position of firms in the 

supply chain. Generally, “the closer the firm is to the end consumer, the greater the 

size and scope of the reverse logistics issues.” (Tibben-Lembke & Rogers 2002) 

Because it is chaos when dealing with huge amount kinds of returns, when collection 

center receive furniture waste, it usually has lots manageable troubles to distinguish 

without the material label on it. To achieve a higher level within the end-of-life 

hierarchy, one of the key challenges for a retailer is managing this collection and 

sortation process through accessing enough product information. 

 Complex structures  

Separate collection of household waste fractions can be seen as a useful measure for 

high-quality recycling and high recycling rates. In 2005, highly efficient systems 

based on source separation of various streams of bio-waste existed already in many 

member states of EU. (Bernstad & la Cour Jansen 2012) In 2015, EU set the 
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requirements for the 28 European Member States to take measures to promote high-

quality recycling through the separate collection (European Commission 2015). 

Except for the variety of materials problem, some furniture products have numerous 

components and complex structure which cause it hard to disassembly. Some of them, 

such as mattress and sofa, almost impossible disassembly by customers. Also, this 

characteristic might cause high cost in the recovery process.  

In the past decade, furniture manufacturers made a lot of effort about easy 

(dis)assembly design. Cradle-to-Cradle becomes a primary factor that need be 

considered by designers of a furniture company. For example, Herman Miller1 makes 

an office chair called “Aeron Chair”, which suitable for disassembly at the end of its 

life. This chair can be easily broken down into components, which is easy to be 

packaged and moved or put into proper recycling bins as recyclable materials. 

2.4 Recycling channels 

EU (2011) used three key economic instruments as a thematic strategy for waste 

prevention and recycling: “1. Charges for waste disposal and treatment (landfill and 

incineration); 2. Pay-as-you-throw systems; and 3. Producer responsibility schemes”. 

Pay as you throw (PAYT) is price system which the polluters should pay their waste 

by per units of weight, volume or the number of items. Usually, the local authority or 

private sector operators who manage the municipal waste charge these fees by 

offering the waste collection service. (Combat Poverty 2003) In 2011, 14 Member 

States had established pay-as-you-throw (PAYT) systems in place for municipal 

wastes (European Commission 2011). We catalog two mainly collection channels as: 

 Local authorities 

When households have furniture which they do not want anymore in their home and 

they could not find the secondary market by themselves, they will discard it. Since the 

bulky furniture waste could not fit in the trash bin, they have to deliver the furniture 

waste to the collection point of HWRCs by themselves which is time-consuming and 

costly. Besides, they could order a special service to remove this kind of bulky waste 

                                                 

 
1 http://www.hermanmiller.com/ 
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and pay certain amount fee for them. The usage of different services depends on the 

proportion of the private vehicle in local. A study in England shows that only 19% of 

the households had ordered waste collection services. (Curran et al. 2007)  

Compare with this two options, a more affordable choice for the resident is just 

leaving their bulky waste out of trash bin, or anywhere in the public area near their 

apartment. The discarded furniture in the outside potentially subjects to weather 

damage. Those in the passageway or basement may be a fire hazard. (WRAP 2012) 

Junghard (2011) observed the collection in Augustenborg of Sweden and stated: 

“most of the bulky waste are collected by facility managers in the area from recycling 

buildings, basements and other places were resident in the area have illegally left it.” 

(Junghard 2011) Some residents intended to leave the discarded furniture in the 

“trading corner”, which is not a certain location and not working as planned. Other 

residents have the opportunity to pick up the discarded furniture and reuse it. If not, 

the waste facility managers will collect them as waste. 

 Private sector operators  

The private operators include the recycling refer to the independent environmental 

protection organization and private companies such as furniture store and furniture 

retailers. For example, in France, there is a “state-approve” not-for-profit collective 

private organization called “eco-mobilier” 2 , who take care of waste domestic 

furniture and mattresses. As one of the biggest furniture companies, IKEA started a 

service that when they deliver the purchasing goods for the customer, they could 

remove some old furniture products such as a bed, mattress and sofa at the same time. 

 Channels Växjö (Sweden) Eindhoven(Netherlands) 

Local 

authorities 

Collection service 200 kr / 3 items3 50-70 eur / 1-1.5 m34 

“trading corner” free free 

Private 

operators 

Retailer take back 499 kr / item5 19 eur/ item6 

Table 3 Costs comparison through different channel in case cities   

                                                 

 
2 http://www.eco-mobilier.fr 
3 http://www.vaxjo.se/-/Invanare/Bygga--bo/Avfall-och-atervinning/Sophamtning/Grovavfall/ 
4 https://www.eindhoven.nl/article/Bulky-household-waste.htm 
5 http://www.ikea.com/ext/local-store/se/sv/almhult/service/ 
6 http://www.ikea.com/ms/nl_NL/customer_service/ikea_services/matrasretourrecycleservice.html 
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By comparing the charge of waste furniture collection service of two Europe cities 

Växjö in Sweden and Eindhoven in Netherlands, as the table can be seen above, even 

though leaving the discarded furniture in “trading corner” is illegal activity, it is the 

most profitable choice for households. (Table 3) 

2.5 Implications for the customer 

We introduce the current discarded furniture collection channel in section 2.4. Based 

on those data which gathered from the government website and previous research, 

now we discuss what does this situation mean for the customer. Let us display the 

current collect processes in terms of a so-called rich picture. (see section 4.4.1 for 

details) 

 

Figure 5 Rich picture of current collection situation 

The starting point of the collection process is “customers want to discard a bulky 

furniture from their home”. These existing channels are options that customers could 

choose. In the rich picture, these channels are divided to three catalogs by the 

different actors who receive the discarded furniture. These three actors have different 

conditions for receiving the discarded furniture. Besides, they have different recovery 

options for the discarded furniture which also link with different levels of the End-of-

Life hierarchy.  

The first choice is reselling or donating. Reselling the old furniture is the most 

profitable choice for the owner of furniture. They could get the economic benefit 

directly from the discarded furniture. There are many social network websites and 

online shopping platform supporting this reselling activity, such as Facebook Group 
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and eBay. Besides, donating furniture to a charity organization or giving them away to 

family or friends is also a good choice. The local charity shop usually offers to pick 

up service for free. This option is also the best recovery option which extends the 

using life of used furniture and keeps the most value of discarded furniture. However, 

a prerequisite of this resell/donate option is the discarded furniture need to be in 

usable or sellable condition. In this situation, the individual customer do not have the 

ability to repair or refurbish the used furniture. If the discarded furniture is damaged, 

this first option is not available anymore. 

The second choice represents repair, refurbish and remanufacture options in the End-

of-Life hierarchy. Some furniture stores and second-hand furniture stores offer taking 

back service for old furniture. The customer could also make an appointment and take 

their old furniture to store. Depend on the value of used furniture, the store may 

charge for the collection service or might give coupon or credit to the customer as an 

economic benefit. Furniture stores have a better evaluation for discarded furniture. 

They have skills and tools to repair the damaged furniture. Besides, for that furniture 

which cannot be repaired, they could save the components as a spare part for other 

products. However, the premise of this taking back service is the customer need to 

purchase a new product from a furniture store and order a delivery service at the same 

time. The store uses the empty return of delivery truck to reduce the transport cost. If 

the customers do not purchase the furniture in the same location they discard it, or 

they do not have transport option, this collection channel is not available or 

sometimes expensive for them. 

The third choice is the regular waste management. Based on the research of Junghard 

(2011) in Sweden, there are several ways to manage the bulky discarded furniture as 

waste. Firstly, residents could make an appointment and then take their discarded 

furniture to the household waste recycling centers (HWRCs) nearby. As for the 

furniture store channel, they need to have the transportation capability to carry 

furniture. Secondly, mobile container for bulky waste opened monthly in a certain 

time near the resident area. This kind of collection is cataloged as a near-property 

collection. Without the transportation capability constraint, this collection way is 

more efficient than the previous one. The last one is called “fly-tipping”, which means 

people illegally leave their unwanted things in an unauthorized place, such as 
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basement, passageway and recycling buildings for regular waste. Sometimes, other 

residents find out the discarded items and take them in time. This is called “trading 

corner” by Junghard (2011). The recovery option for discarded furniture in this 

channel mainly are material recycling and turn to energy through incineration, both on 

the lower level of the End-of-Life hierarchy than the former channels.  

From customer perspective, there are three essential questions needed to be 

considered here: “Do I have the capability to implement it?”, “How much it will 

cost/profit?” and “How long will it take?”. When the customers are facing these 

options, they will evaluate them and make the choice fitting with their situation. The 

different choices of these collection channels depend on individual resource. For 

example, without transport option, people could not carry discarded furniture to 

HWRC or second-hand shop. Therefore, they are more dependent on a close property 

collection such as calling collection service. (Junghard 2011) Also, the cost of 

abandon is also a considerable factor for the customer. They often choose a certain 

collection channel more than others due to a cheaper collection fee. (Curran et al. 

2007) 

Currently, most of the discarded furniture are collected by the third channel. However, 

due to the limited storage space of container and transport damage, discarded furniture 

collected by the waste management company are easy to get damage during the 

process of the carriage. With this damage, those discarded furniture is hard to reuse. It 

is worth noting that, although “trading corner” is illegal activity, it represents the 

willing that people does not want to waste the useable resource. Indeed, this kind of 

illegal activities causes problems such as fire hazards results in a lot of work for the 

housing managers to collect and clean the public area. The original intention of some 

people abandons their unwanted items in the public area is extending the using life for 

the items and also help others who need them. The reuse rate of these items, which is 

more than 50% in the corner of the resident building but only occupied 2.6% in the 

corner of the resident building in total discarded items. (Junghard 2011) Compare 

with that about 50% discarded furniture are considered in a reusable condition, there 

is tremendous potential for improvement of high-level recovery option through a 

convenient and suitable collection way of discarded furniture. 
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From the previous paragraph, we see the transport capability often forms a bottleneck 

in discarding one’s furniture. In chapter 6 we analyze this situation further and present 

a digital approach to ease this problem. Before doing so, let us give a brief overview 

of recent developments in the circular economy theory. These theories will motivate 

our choices on chapter 6. 

2.6 Summary  

In this chapter, we introduce the background of the problem situation from two 

perspectives: furniture manufacturer and customer. The furniture industry is a thriving 

industry. However, due to the legislation force, resource conservation and waste 

reduction are also the significant change that this industry has to face. The question, 

how to turn the waste to resource, becomes the key issue for furniture manufacturers. 

As a feasible solution, reverse logistics system drew a lot of attention in past decades. 

The character of furniture product brings a lot of obstacles for handling discarded 

furniture, in particular for the collection process. The current collection channels 

involve stakeholders such as local authority and waste recycling company. From a 

customer perspective, we compare these channels and indicate the problems exist in 

these channels. The key factors, such as transportability, cost and time consumption, 

are presented in the rich picture in the last section. At the same time,  we consider the 

environmental influence of these current channels. Different recovery options are also 

presented.  

Now, let us leave the real world for a while. In next chapter, we discuss the relevant 

theory which could apply in this problem situation. 
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3 Towards a circular economy 

This chapter answers the third sub-research question “What theory is there can be 

applied on the subject?” To overcome the continuous increasing resource 

consumption, a new economic model, Circular Economy (CE) is receiving wide 

attention from all over the world in the past few years. As an alternative, it replaces 

the traditional economic development model, so-called “take, make, use and dispose”. 

(Ness 2010) Recent years, based on the theoretical basis of the circular economy, 

many policies and sub-models are explored and achieved remarkable results. Section 

3.1 gives a brief of sustainable development. Section 3.2 introduces the formation and 

implication of circular economy. Section 3.3 and 3.4 provide descriptions of 

implementations of the circular economy on micro and macro level separately: reverse 

logistics and collaborative consumption. 

3.1 Sustainable development 

With the development of high technology, population growth and mobility are 

increasing in the 21st century. Ehrlich and Holdren (1971) point out that, the 

consumption of resources is not just increasing with the growth of population, but 

multiple times increasing than population. Besides, due to a variety of reasons, like 

chasing better living condition and changing of working/studying place, mobility is 

the new trend of people’s home. Today, people are using around 50% more natural 

resources than 30 years ago (Giljum et al. 2009). This phenomenon also increases the 

amount of waste. The 4th Intergovernmental Panel on Climate Change (IPCC) report 

was published in 2007. The report indicates that human activities brought bad effect 

to nature and earth, such as temperature rise and extreme weather (IPCC 2007). Since 

the report released, people began to be alerted about the resources and environmental 

issues.  

Sustainable development draws much attention under these social challenges that 

human is facing now. The definition of sustainable development draws upon from the 

Brundtland Report, Our Common Future: ‘Development that meets the needs of the 
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present without compromising the ability of future generations to meet their own 

needs’ (WCED, 1987, p.40). Today, sustainability is regarding three dimensions: 

social, economic and environmental. (Kuhlman & Farrington 2010) However, when 

mentioned the term of sustainability, it always linked to the environment in the initial 

development phase. “It took decades to establish the consensus that sustainability in 

economy and society is equally important” (Dombrowski et al. 2012). Enterprise is 

not a charity organization. Economic success is a necessary precondition for the 

company. The social concerns indicate that only if people’s basic needs are met then 

there is a possibility for them to start the environmental concerns. (Vallance et al. 

2011) 

 

Figure 6 Graphical representation of sustainability (Lozano 2008) 

Lozano (2008) expounded the relationship among three dimensions of sustainability 

and analyzed a variety of relational models. (Figure 6) These three dimensions are not 

isolated. Relate this to the manufacturing and logistics, the first dimension requires 

reducing the emission while producing and negative influence during the whole life 

cycle of the product. The second dimension demands continuity growth of the 

economy. As the aim of the circular economy, turning waste into a resource and 

maximizing the usage of raw material is the primary objective. The third one refers to 

support social development, taking care the quality of life of people. Sustainable 

development requires balanced all these three aspects and consider the interaction 

among all these aspects. (Sikdar 2003) 
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3.2 Circular economy 

The concept of circular economy draws a lot of attentions recent years. The 

government of China formally approved the law “Circular Economy Promotion Law 

of the People's Republic of China” in 2008 (The Standing Committee of the National 

People’s Congress 2008). After that, the European Commission issued a 

communication “Towards a circular economy: A zero waste programme for Europe” 

in support of the adoption of circular economy principles to achieve EU2020 

objectives of sustainable growth in 2014 (EU Commission 2014). These legislative 

policies drive manufactory industry face the challenges caused by resources and 

environment problem. The circular economy can be seen as a valuable opportunity for 

balancing environmental and economic development under this force. 

 

Figure 7 Circular economy (Ellen MacArthur Foundation n.d., Accessed: 4 April 2017) 

The history of implementation of circular economy concept could be traced to the 

remanufacture industry which growth at the times of World WarⅡwhen resources 
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became scarce and automotive industry was enforced to perform remanufacturing 

(APRA Europe n.d. ). The circular economy is considered as an alternative to a linear 

economy (take-make-use-dispose), also as a solution for “harmonizing ambitions for 

economic growth and environmental protection” (Lieder & Rashid 2016). The 

principle of circular economy, also as the main actions, is so called “3R”: Reduce, 

Reuse and Recycling, which may reduce consumption of global resources 

considerably (Reh 2013). “The core of the circular economy is the circular (closed) 

flow of materials and the use of raw materials and energy through multiple phases” 

(Yuan et al. 2006). 

In general, it’s an efficient way to make the optimized use of raw materials throughout 

the whole life of the product by maintenance and repair, redistribution, refurbishment 

and recycling. The ultimate goal is optimizing the usage of resources and minimize 

systematic waste in the product cycle. (Fat Lama n.d.) The Ellen MacArthur 

Foundation’s diagram of the circular economy presents the main concept of it. (Ellen 

MacArthur Foundation n.d.) (Figure 7) This picture indicates three principles of the 

circular economy:  

Principle 1: Preserve and enhance natural capital by controlling finite stocks 

and balancing renewable resource flows (regenerate, virtualize, exchange) 

Principle 2: Optimize resource yields by circulating products, component and 

materials in use at the highest utility at all times in both technical and biological 

cycles. (regenerate, share, optimize, loop) 

Principle 3: Foster system effectiveness by revealing and designing out negative 

externalities. 

Ghisellini et al. (2016) divided implementations of the circular economy into three 

levels: micro level (individual company/customer), meso level (eco-industrial park) 

and macro level (city/region). In this study, it gives a holistic view of implementations 

of the circular economy which includes many sub-objects such as “Product Recycling 

and Reuse”, “Waste trade and management” and “Green and cleaner production” and 

“Collaborative consumption”.  
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At the micro level, for manufactory industry, many efforts have been made regarding 

closed-loop supply chain management and reverse logistics system. Lots of research 

has been conducted aiming to provide solutions on a practical level. There are many 

studies could be found in the literature: Thierry et al. (1995) analyze the options for 

the recovery process. Krikke et al. (1999) developed a Product Recovery and Disposal 

(PRD) Strategy for choosing optimal recovery and disposal (RD-)options. Numbers of 

authors study on production planning and control problem for remanufacturing (Guide 

et al. 1999). Nevertheless, for collection and transportation process, many mathematic 

and simulation models also have been built, such as the multi-vehicle routing with 

delivery and pick-up problem (Min 1989) and facility location model designs 

(Mirchandani & Francis 1990). 

At the macro level, from a customer perspective, an interesting topic is called 

“Collaborative consumption” which developed in recent years as a new kind of 

economic model. Belk (2014) dismissed two miss-specifications and gave a more 

accurate definition of collaborative consumption. Hamari et al. (2015) surveyed how 

does the factors “sustainability, enjoyment, reputation and economic benefit” 

influence the attitude and behaviors of people joining activities of collaborative 

consumption. Möhlmann (2015) revealed the determinants of satisfaction and the 

likelihood of choosing a sharing option again, which are “utility, trust, cost savings 

and familiarity” in both C2C and B2C studies. Botsman & Rogers (2011) outline in 

their book “What's mine is yours”, how collaborative consumption may very well 

change the world. 

3.3 Reverse Logistics 

After more than decade years’ development, nowadays, reverse logistics played a role 

that can not be ignored in supply chain management. It forms closed-loop supply 

chain together with forward logistics. Moreover, it improves the development of circle 

economy and helps to shape the sustainable society. Since the concept firstly came up, 

many types of research have been done in this area which includes both academic and 

practical studies. Useful models and frameworks are available to optimize and solve 

issues in reverse logistics. This section will go through parts of theories of reverse 

logistics which relevant to our research. 
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3.3.1 Definition 

For reverse logistics, so far there is no complete and recognized definition. The first 

time of the term "reverse logistics" mentioned in a publication was by James R. Stock 

in a White Paper, published the Council of Logistics Management (CLM) in 1992. 

“Reverse Logistics” is introduced as 

“[...] the term often used to refer to the role of logistics in recycling, waste 

disposal, and management of hazardous materials; a broader perspective includes 

all issues relating to logistics activities carried out in source reduction, recycling, 

substitution, reuse of materials and disposal.” (Stock 1992) 

Rogers & Tibben-Lembke (1999) have reviewed the CLM's definition of logistics and 

presented more precisely defined Reverse Logistics than before as 

“[...] the process of planning, implementing and controlling the efficient, cost-

effective flow of raw materials, in-process inventory, finished goods and related 

information from the point of consumption to the point of origin for the purpose 

of recapturing value or proper disposal." (Rogers & Tibben-Lembke 1999) 

The initial definition emphasizes the waste, hazardous material and environmental 

issues. However, it neglected other forms of returns such as products returned for 

commercial reasons. This is one of the main misunderstandings of reverse logistics. In 

the generalized definition of reverse logistics, its scope should cover waste material 

logistics and return logistics. (Dowlatshahi & Shad 2000) 

Another common error is reverse logistics equal to green logistics. The reverse 

logistics emphasizes the direction of good flows which from the customer. However, 

the item “green logistics” refers to improving the environmental issues in logistics 

such as “consumption of nonrenewable natural resources, congestion and road usage, 

noise pollution and waste disposal” (Camm 2001). The green logistics also apply in 

forward logistics. Indeed, reverse logistics can be seen as part of green logistics 

because it improves the development of circle economy. However, not all processes 

of reverse logistics belong to green logistics. Some activities may cause pollution or 

emission problem. (de Brito & Dekker 2003) 
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In summary, although the definition has different statements for reverse logistics, their 

connotations are the same. The connotation of reverse logistics can be formed by the 

objective, purpose and activities: (Jiang 2009, pp.9-11) 

 Objective: Returned goods, recycled goods or wastes from the consumer which 

go through the reverse flow process of traditional forward logistics; Containers, 

packaging materials and related information which go through the reverse flow 

process of the supply chain. 

 Purpose: regain the economic value of the recovered items; properly dispose of 

the final waste aim to eliminate environmental hazards. 

 Activities: including the collection processing and recovery processing. Recovery 

processing could be divided into direct reuse, refurbishment, recycling and so on. 

3.3.2 Goods and information flows 

There are many kinds of goods in reverse logistics, such as packaging, containers, 

waste in warehouse and products. In this research, we only focus on the process of 

reverse logistics for products, which involve the customer and retailer’s activities in 

the procedure. Among this, products may return to the store before using due to 

commercial agreements or after using at the end of the life cycle. (de Koster et al. 

2002) The commercial returns products, which usually due to the return policy and 

recall by manufacturers, cannot resale directly as a new product but after evaluation, 

these can be put again in inventory. (de Brito & Dekker 2001) The latter one refers to 

products that after use at the end of their using life. This research focuses on the 

second situation.  

By taking a logistics network perspective following the flow of goods, Fleischmann et 

al. (2000) construct a general procedure in their research. (Figure 8) The two 

categories of reverse logistic systems are open and closed-loop systems, depending on 

whether or not the actor who “supply” will also “re-use” the same material or 

products. (Kenné et al. 2012). In general, transportation and storage step also need be 

considered between each two activities. 
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Figure 8 The recovery chain (Fleischmann et al. 2000, p.49) 

Information flow involves multi-parties in the logistics activities is vital for the 

logistics network. Jiang (2009) constructs the information platform of integrated both 

forward and reverse logistics. (Figure 9) In the center of this network platform, the 

data center is responsible for information sharing and in-time delivering. Besides, it 

supports the physical activities in different phases and the decision making of other 

partners. 

  

Figure 9 Integrated forward and reverse logistics network structure diagram (Jiang 2009) 
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In this research, collection and transportation process from customer to warehouse is 

the main objective. Still, relevant information gathered in this process, such as 

returned product quality and volume, returned date and location, would be part of 

whole logistics system information data and influent to other steps. 

3.3.3 Return loads  

Reverse logistics preferably uses transportation of forward transportation, e.g. empty 

returns. Using empty returns could minimize transport costs and reduce the 

environmental impact (Schraven et al. 2012). Based on a case study of return 

management of reverse logistics, most the retailers with stores in that research 

combine the transport of product returns with forward flows. It is the most efficient 

way to collect the returned goods from a customer with the same truck that delivers 

the products (de Koster et al. 2002).  

Moreover, combining the forward and reverse logistics in terms of transportation also 

need to consider the sequence of loading and unloading, in order to avoid unnecessary 

loading labor cost. Besides, optimizing the route of the vehicle with simultaneous 

delivery and pick-up is also a key activity for implementing the combination transport 

process. 

3.3.4 Characteristics 

Compared with the forward logistics, reverse logistics has distinctly different 

characteristics. As Fleischmann et al. (1997, p.7) mention that, reverse logistics is 

“not necessarily a symmetric picture of forward distribution”. Tibben-Lembke & 

Rogers (2002) lists differences between forward logistics and reverse logistics. 

 Dispersion and Uncertainty 

 Many researchers indicated that making a plan for reverse logistics is more difficult 

than forward logistics due to its uncertainty. (Guide et al. 1999, Flapper 2016) The 

uncertainty is caused by various returned items’ demands and their collection location, 

time and quantity. In the reverse logistics system, the forecast should not only take 

into account the needs of customers but also the availability of the remanufacture. 
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Complex forecasting techniques are not easy to apply to the supply management of 

returned items. (Liu 2008) 

 Many to one transportation 

According to Fleischmann et al. (1997), “one of the largest differences between 

forward and reverse logistics is the number of origin and destination points”. The 

recovery products departure from many individual customers and then go to one or 

several collection centers. Available time of the goods are difficult to foresee, and the 

location is dispersed. Therefore, in this “many to one” route, the higher transport costs 

incurred. 

 Product package often damaged 

New products are packed well. Therefore they have a small damage rate during transit. 

In contrast, in reverse logistics, used products are not well packed and have small 

quantities of transport, so they are easily damaged in transit. 

Moreover, as Liu (2008) point out, the recovery products are difficult to identify the 

product model and storage unit. Sometimes even may not know who the manufacturer. 

 Lack of real-time information 

Rogers & Tibben-Lembke (2001) found out that, lack of information system resources 

is one of the largest barriers to developing reverse logistics. The manufacturer could 

not improve the short-term operational plan because the lack of ability to track the 

recovery of products. If a real-time information system is available in the logistics 

system, the collection center would know how many returns of a specified type are 

expected to arrive and the remanufacturing plan would be easy to make.  

3.3.5 Framework 

De Brito & Dekker (2003) mentioned a framework of reverse logistics based on four 

essential viewpoints in details: why, what, how and who. Their fundamental 

interrelations could be seen in Figure 10 below. These dimensions of the reverse 

logistics context also discussed by Fleischmann et al. (1997): 
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 Why are things returned: the driving forces behind actors, drivers (receiver) and 

reasons (sender); 

 What is being returned: product and materials characteristics; 

 How does it work in practice: processes carried out in reverse logistic system; 

 Who is executing activities: the actors and their role in implementing reverse 

logistics; 

 

Figure 10 Why, how, what and who: basic interrelations (de Brito & Dekker 2003, p.18) 

As a guideline, these components in the framework construct the analysis in this 

research. In the end, a plan which used to improve the collection process of furniture 

will be developed. Three planning levels are usually used for developing a complex 

system such as reverse logistics network: strategic, tactical and operational. The 

strategic plan is a long-term master plan that builds the final destiny of the company. 

It is supported by the tactical and operational plan. Compare to strategic, tactical 

planning is more specific and focus on the relevant organizational unit. The 

operational plan refers to producers and actions in the lower level of organizations. 

(Dubrin 2008) Narrow down to this research, at the strategic level, the collection 

network(what) should be designed. At the tactical level, the relationships between 

actors(who) and the analysis of actors’ need (why) in the whole collection procedure 

must be developed. At the operational level, activities(how) in collection process 

should be planned and controlled. (De Brito et al. 2005). 
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3.4 Collaborative consumption 

Except regenerating, sharing is also an important activity which has a high potential 

impact toward the circular economy (Ellen MacArthur Foundation 2015) With the 

development of information technology, more and more people could efficiently 

access resources in the real world through the Internet and electrical equipment. 

Therefore, sharing and collaborative economy models have been growing rapidly in 

the past decade years. It brings lots of successful business cases such as Airbnb, 

Zipcar and Uber. As a part of a circular economy, they can play a role in extending 

the using life of the product and maximizing utilization (Egerton-Read 2016).  

3.4.1 Definition 

There are many different economic activities in collaborative styles, such as 

“Collaborative consumption”, “sharing economy” and “collaborative economy”, 

which are similar but have the slight difference with each other. Botsman (2015) 

brought clarity around the different concepts and their meaning, distinguished 

between many different terms and pointed out principles behind the terms. The 

definition of collaborative consumption as follow: 

Systems that reinvent traditional market behaviors — renting, lending, swapping, 

sharing, bartering, gifting — in ways and on a scale not possible before the internet. 

(Botsman 2015)  

This definition involves the peer-to-peer activities which completed by individuals 

and products/services which offered by companies. The critical point of collaborative 

consumption is “whether the behavior around exchanging assets changes and becomes 

more efficient through technology” (Botsman 2015). Technology and Internet 

platform brings the opportunity which makes customers and business connect closely. 

Also, this efficiency provides product or service more cheaply, quickly and 

conveniently (Egerton-Read 2016). This online community economy model 

maximizes the utilization of assets, in other words, optimize the usage of the source. 



 

31 

 

 

 

Botsman (2010) summarize four key drivers of the formation of collaborative 

consumption. These drivers also are the necessary requirements of constructing a 

collaborative consumption business model: 

- “A renewed belief in the importance of community.” 

- “A torrent of peer-to-peer social networks and real-time technologies.” 

- “Pressing unresolved environmental concerns.” 

- “A global recession that has fundamentally shocked consumer behaviors.” 

3.4.2 Commercial forms  

Collaborative consumption involves many kinds of practices due to the trading modes 

between the actors (e.g. sharing, rental, donations, barter, etc.) and the types of goods 

exchanged, which might be tangible or intangible. (Binninger et al. 2015) Botsman & 

Rogers (2010) gathered thousands of collaborative consumption business cases 

around the worlds to three categories:  

 

Figure 11 Three types of collaborative consumption 

- “Redistribution markets” (e.g. eBay, Swaptree) 

Redistribution markets are exchange or second-hand sales platforms between 

individuals from where it is not needed to someone who needs it. It extends the using 
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life of products and thereby reduce waste. It increases thought of the fifth 'R' — 

reduce, reuse, recycle, repair and redistribute. 

-“Product Service Systems” (PSS) (e.g. Zilok, Zipcar) 

Product Service Systems are companies offering goods as a service rather than sell 

them as products, or platforms managed by an intermediary agency, which offers the 

opportunity to individuals sharing or renting their goods. Product Service Systems 

increase the usage mindset to people: they want the needs or experiences the product 

fulfills, but they don’t need to own it. 

- “Collaborative lifestyles” (e.g. Timebanking, Airbnb, Landshare) 

In collaborative lifestyles, people share and exchange their resources like skills, time, 

money and space with others. These kinds of activities usually happen on local or 

community level. The actors are people who have common needs or interests. It is 

kind of “co-working”. Participants co-work with others perhaps by giving practical 

help or support to others After that, they can get support or economic benefit from 

others based on their needs. (Botsman & Rogers 2010)  

3.4.3 Individual Motivations 

Motivations of individuals who participate collaborative consumption actives are 

important from customer’s perspective. There is two research based on surveys of 

customers point out the key motivations in terms of participation and satisfaction. 

Hamari et al. (2015) studied what factors influent attitude and behavior of customer 

participant the collaborative consumption actives. The result of this survey shows that 

in terms of attitude, ecologically sustainable and the enjoinment derived from activity 

positively influence attitude towards collaborative consumption. In terms of behaviors, 

economic benefit replaced the environment-friendly, become one of the positive 

factors that motivate customer behavioral intentions, while the enjoinment is still an 

important factor for customers having the intention to take action. (Hamari et al. 2015) 

Another study focus on what factors influence the satisfaction of customer when they 

join a collaborative consumption activity and what factors let them choosing it again. 
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Based on this study of C2C model, cost saving and trust are two main factor which 

influences the satisfaction. The satisfaction of last service experience will also affect 

customer’s choice. (Möhlmann 2015) 

Combine these results with another study, which focus on how sustainable ideals 

shaped collaborative consumption and how consumers attend to it (Binninger et al. 

2015), we summarize four aspects of individuals motivation as below: 

1. Ecological sustainability 

Collaborative consumption rooted in the ecological principles. Its purpose is 

extending the life of products and enhance the usage of products. By doing that, 

reduce the environment influence from production. Individuals who have eco-friendly 

thought are most likely be attracted by this collaborative concept. 

2. Economic benefit 

When people participant in collaborative consumption activities, money and time 

saving are much more be concerned than environmental ethic. Collaborative 

consumption is an economic model which aim to capture more economic value 

through changing the way of individual’s sharing and access of goods. People share 

their resource that they do not need and get extra income from it. People access these 

resources by a more profitable consumption way than traditional one. “Smart 

shoppers” are people who control their spending and their budget and are most likely 

motivated by the economic benefit. 

3. Social network 

As a community level activities, collaborative consumption strengthens the 

connection among individuals. Therefore, social factors, such as the creation of social 

links and community attachment, become important motivation for “altruistic 

humanists”, those people who are seeking for recognition from others and link with 

others. 

4. Self-based enjoyment 

“Pleasure seekers” are people get fun and pleasure through the new and creative 
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collaborative consumption activities. Some people think that perceiving self-based 

accomplishment and enjoyment are more important than receiving from others. This 

factor also becomes an important motivator for individually participates in 

collaborative consumption. 

3.5 Summary 

This chapter reviews key elements of the circular economy that apply in our research. 

First, we discuss the sustainable development, especially three dimensions of 

sustainability: economic, social and environment. In the trend of sustainable 

development, the traditional linear consumption “take, make and dispose” is replaced 

by the circular economy, which balances the economic and ecologic development by 

optimizing the usage of resources and minimizing waste in the product cycle. After 

that, we deeply explore two critical implementations of circular economy theory: 

reverse logistics and collaborative consumption.  

 

In the reverse logistics theory, firstly, we distinguish the definition with other types of 

logistics and determine the objective, purpose and activities of the reverse logistics 

system. After that, for goods flow, we discuss the details relevant to our research: 1) 

the implication of using empty return, 2) the “many to one” transport network, 3) the 

damage during transport without good package and 4) the uncertainty it causes. For 

information flow, we review the structure of information network and discuss the 

importance of real-time information in reverse logistics system. In the end, we present 

the framework of reverse logistics and the essential elements of the framework. Those 

elements are a guideline for our analysis in chapter 5. In collaborative consumption, 

we determine the requirement of this economy model, which is information sharing 

technology. Besides, we distinguish between three business forms based on successful 

business cases. We also summarize important individual motivations which are 

ecological sustainability, economic benefit, social network and self-enjoyment. 

This chapter explores what theory is there that can be applied on the subject. Next, let 

us continue with the research design of this study and the methodology applied in this 

research. 
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4 Methodology 

This chapter describes the methodological approach that has been adopted in 

redesigning business process model to improve the performance of the collection 

process in reverse logistics system. Section 4.1 describes what soft system 

methodology is. Section 4.2 illustrates the research design of this study by using the 

soft system methodology. Section 4.3 and 4.4 shows the specific data collection and 

analysis methods which are used. Section 4.5 discusses the research ethic of this 

research. 

4.1 System approach to research design 

4.1.1 System and system thinking 

Cambridge Dictionary (n.d.) defines the meaning of “system” as “a set of connected 

items or devices that operate together for a particular purpose”. There are many kinds 

of systems, such as human body and planetary system in the natural world;  

transportation system and a computer system which belong to the humanmade system. 

Senge (2006) pointed out that business process and human activities are also systems. 

Among this kind of systems, actions and interactions between actors are influenced by 

interdependent relationships. Thus, the system performance is affected. In this 

research, as Figure 12 shows, the collection process of discarded furniture is treated as 

an open system with discarded furniture as input and collected and inventoried 

products with recovery option as output.  

The significant character of the system is complexity, due to its numeral elements and 

interactions between them and their multiple purposes. The level of complexity of the 

system depends on the number of system elements. In some situation, the small 

system could be as a subsystem to form a large system, which is even more complex 

and hard to analyses. Too many elements would increase the complexity of a system 

and influence the performance of the system. (Young 2009) 
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Figure 12 Collection process in RL as open system 

The systems methodology could be divided into two categories: hard systems theory 

and soft systems theory. (Skyttner 2001) The hard systems refer to the original system 

approach using: the application of mathematical methods and simulations for 

quantitative research, such as operations research and systems engineering. The soft 

system, such as organization and business process development, is a system which is 

hard to quantify. Professor Jay Forrester at the Massachusetts Institute of Technology 

founds this kind of system approach to management business process in 1956.  

Forrester proposed the concept of “system thinking”. System thinking is “a way to 

understand a complex phenomenon by defining the system characteristics” such as 

boundaries, components and the interactions between the components (Skyttner 2001). 

This concept uses the same principles, which used to analyze the engineering system, 

to solve and improve the social system problems. (Bjerke 2008) This development 

makes system approach becoming a methodology of business process management in 

the modern world. System approach aims at better understanding of systems. It 

emphasizes the role played by individual components in a system and offers a holistic 

view of the system rather than concentrating on each component as an isolated, 

individual process. 

4.1.2 Soft system methodology 

The soft system methodology roots in action research. It was born out of an action 

research program which conducted by Peter Checkland and Gwilym Jenkins at the 
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University of Lancaster in 1960s. (Lancaster University n.d.) “SSM development is 

the source of the paradigm shift from ‘hard’ to ‘soft’ systems thinking”, in other 

words, it applies systems engineering approaches to solve “management/business 

problems”. (Burge 2015) “Soft system methodology(SSM) is an organized way of 

tackling messy real-world perceived problematical/social situations.” It organizes 

thinking from a certain perspective about the problematical situations. Therefore, 

improvement can be taken. (Checkland & Poulter 2006). 

There are two reasons for choosing to apply SSM to this research. The first one is, the 

data needed to be collected for this research are qualitative and may not be measured 

and formatted in quantitative terms, such as the relations between actors in the 

collection process, the motivations of individuals to involved in collaborative 

consumption activities and relevant social factors. Thus, the methodology choosing 

for the study should suitable for the business process study. A quantitative approach is 

required in this study. The second reason is that SSM is an effective method to 

develop a conceptual model. The model not just represents the real world, but also 

allows adding the individual options about the real world. “The models are neither 

descriptive or normative, though they may carry elements of both.” (Williams 2005) 

4.2 Research design 

In applying the soft system approach, we chose for the well-known 7 steps research 

process of Checkland & Poulter (2006). They summarize soft system methodology 

into 7 steps, as the figure shows below. This 7 steps process illustrates the full process 

and principles of this methodology. Moreover, they also indicate that soft systems 

methodology is not a linear process, but a cyclic process. “The learning comes from 

the iterative process of discussion, debate, consideration, appreciation and 

accommodation”(Young 2009).  The 7 steps process is a guideline of the research 

process, but not a step by step process. Applying soft system methodology is flexible 

in the different research area.  
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Figure 13 Seven steps of soft system methodology (Checkland & Poulter 2006) 

Based on our research questions and following the steps of soft system methodology, 

each step of this research, show as below: 

- To determine the currently discarded furniture collection situation (step 1 and 2) 

- To determine the key activities and key performance indicator of this collection 

process (step 3) 

- To produce the new conceptual model combined theories of reverse logistics and 

collaborative consumption (step 4) 

- To compare the conceptual model with existing situation and explain the changes 

(step 5 and 6) 

- To recommend the action changes for furniture company (step 7) 

This research is designed to cover both academic and practical orientations to develop 

the new business process model for discarded furniture collection in reverse logistics 

system. Firstly, this study starts with the real-world problem. On the practical level, 

this study has been conducted in collaboration with furniture case company. The first-

hand data collection through interview provides insight of practical experience both in 

strategy and operational level. Besides, secondary data are collected from articles and 

Internet resource in order to define the problem situation. Secondly, this research goes 
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to the academic level, define the root of the system through exploring the theory of 

circular economy. We study on process and context of reverse logistics and the new 

trend of the circular economy: collaborative consumption. After that, turn back to the 

practical level, comparison of existing with conceptual models and a holistic analysis 

of elements in the collection process are carried out by using tools of SSM. In the end, 

based on the result, give recommendations for action change. 

4.3 Data collection method 

4.3.1 Secondary data collection 

The definition of secondary data is “data collected by others, not specifically for the 

research question and purpose in the current research.” (Cowton 1998) For some 

social research questions, it might be suitable to use secondary data. (Hox & Boeije 

2005) Secondary data can take various forms, such as data collected earlier by other 

researchers, official statistics and company reports.  

Compare to primary data collection, the advantage of using secondary data is obvious: 

cost and time-saving. (Hox & Boeije 2005) Besides, the large sample size is another 

significant character of secondary data. For example, censuses, which conducted by 

governments, represents a large population sample. (Cowton 1998) Why does sample 

size is important in research? For a particular research question, the number of 

respondents in data collection does not matter. However, most social science issues 

across many different disciplines. Different individual decisions occur within different 

contexts. In this situation, a larger sample size could represent the more 

comprehensive view of the research problem. (Hofferth 2016) 

The household waste collection and recovery are generally the responsibility of the 

local authority. With the environmental problems getting more and more attention, a 

lot of statistical data and materials are available in the relevant research area which 

collected by governments or environmental organizations. In this situation, secondary 

data collection is an efficient and suitable method in this research. 

In addition to that, from a practical viewpoint, the secondary data collection benefits 

the research process. Sometimes, articles are written as the standard academic logical 
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path, even if the actual path was different. However, the actual research process does 

not follow a linear and strict path of regular academic research. Data collection started 

before setting the research question in order to see whether the project is feasible. 

Early results lead to re-conceptualizing this study and seeking new data. (Hofferth 

2016) In this research, the conceptual business process model design is an exploring 

process. The data collected in the initial phase and the analysis result of it decide the 

direction of further phases.  

4.3.2 Unstructured interview 

The primary data in this research are collected by unstructured question interviews 

with the case company. The interview method is probably the most widely used 

method in qualitative research because it could gather rich and detail information 

compares with other methods like a questionnaire. (Bryman & Bell 2015) In this 

research, the primary aim of interviews is getting a deep insight and holistic view of 

operation condition of the case company.  

The interviewees are staffs who work in return department in the store, distribution 

center and business management of case company. Through three interviews, a 

different perspective about product return and reverse logistics which based on 

different work position are presented. In qualitative interviewing, the most interest 

part is the interviewee’s point of view. (Bryman & Bell 2015) This kind of interviews 

tends to be far less structured than the interview in the quantitative study. There is an 

emphasis on the interviewees’ own perspectives. These interviews bring a lot of 

inspiration to model conceptual business process. 

4.4 Analysis method 

The founder of the development of soft system methodology, Peter Checkland, “puts 

together a practical and pragmatic approach to the identification and solution of “soft” 

ill-defined problems.” Together with his colleague, they developed many tools to help 

researchers carry out the application of soft system methodology in seven steps. These 

tools include Rich Picture, CATWOE analysis, PQR formula, 3 E’s Criteria and 

Conceptual model. (Burge 2015) 
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4.4.1 Rich picture 

Checkland (1981) suggests that the best way to express the “problem situation” is in a 

picture form. The rich picture is known as a tool to depict the elements and issues of 

the situation (Patching 1990). Checkland & Poulter (2006) describes the rich picture 

as: 

"In making a Rich Picture the aim is to capture informally, the main entities, 

structures and viewpoints in the situation, the processes going on, the currently 

recognized issues and any potential ones." 

In this research, the rich picture is used to describe the current situation of discarded 

bulky furniture collection. Combined with the framework of reverse logistics, making 

the rich picture as “rich” as it can be in order to capture impressions and insights in 

this problem situation. 

Most researchers find it is hard to separate the first two stages of SSM. The Rich 

picture is an expression of the problematical situation. In other words, since step 2 is 

the summary or another form of step 1, it is hard to distinguish between them. “It may 

be advantageous to subsume both under a more general stage of forming an 

appreciation of the problem situation” (Lewis 1992). This research adopted this 

perspective. Using the rich picture to analyze a situation is an efficient tool for 

relationships and interactions are presented more vividly in the picture than in words. 

4.4.2 Root definition 

To construct the conceptual model of a purposeful activity system, the root definition, 

as the descriptions through worldview to the study, is needed. (Bjerke 2008) The root 

definition is necessary to describe the system by “the only one, core way”. There is a 

guideline with several tools in SSM which help with constructing the root definition. 

(Checkland & Poulter 2006) 

PQR formula 

Checkland and Poulter (2006) use “the PQR formula” to answer three questions, how, 

what and why. The statement of root definition is “A system to do P(what?) by means 
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of Q(how?) in order to achieve R(why?)”. This “formula” in a concise way to build 

the system root definition, can be used in general. Among this, the transforming 

process completed in Q (Bjerke 2008). “The PQR formula provides a useful shape for 

any and every root definitions”. 

CATWOE analysis 

The next step is considering the elements CATWOE. Checkland & Scholes (1999) 

found that it helps researcher using the soft system method that six elements were 

determined and included in the root definition: Customer, Actor, Transformation, 

Weltanschauung, Owner and Environmental. CATWOE is a mnemonic word that 

represents these terms. It identifies the key elements, such as people, processes and 

environment in a system. Thus, it helps the researcher to explore the essential 

components and interactions between them. Besides, the CATWOE analysis also 

enriches the root definition and makes the concept of the system could be modeled. 

 

Figure 14 A generic model of any purposeful activity, which yields the mnemonic CATWOE 

(Checkland & Poulter 2006) 

Each element of CATWOE has its own meaning and gives a different perspective of 

the system. These elements will be further defined in the below: (Checkland 1981, 

Burge 2015, Bergvall-Kåreborn et al. 2004, Mobach et al. 2000) 
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C—customers: ‘beneficiaries or victims affected by the system’s activities’. This 

element represents individuals who are the target of the system and affected by it. 

Because of the different means with everyday word “customer”, many researchers 

suggest that replacing “Customer” by “Affectees”. 

A—actors: ‘agents who carry out, or cause to be carried out, the main activities of the 

system, especially its main transformation’. This element is defined as those who 

actually do the activities of the transformation at the operational level if the 

conceptual model is applied to the real world.  

T— transformation process: ‘the means by which defined inputs are transformed into 

defined output’. T element represents purposeful activities, in other words, the system 

itself as “to do something” process. Many researchers propose T as “interaction 

system” rather than “transformation system” because in some situation, the input and 

output are not the same things and the T is more like a process to meet some needs. 

W—Weltanschauung: ‘an outlook, framework or image that makes this particular root 

definition meaningful’. “Weltanschauung” is a German word that literally means 

“worldview”. It is related to beliefs and explains what makes T useful. It adds 

meaning to T and gives a deeper understanding of the worldview behind T. 

O—ownership of the system: ‘some agency having a prime concern for the system 

and the ultimate power to cause the system to cease to exist’. This element refers the 

decision maker who needs to concern with the performance of the system. 

E—environmental constraints: ‘features of the system’s environments and/or wider 

systems which it has to take as ‘‘given’’. As known, every system has its boundary. 

The E element represents the key constraints which are outside the system boundary 

and have a significant influence on the system. A common definition of the content of 

E in SSM research is: “time and resources, existing structure, ethos, norms, modern 

technology, company resources, corporate objectives and project definition”.  

Except the researchers mentioned above, Basden & Wood-Harper (2006) also 

reviewed the elements of CATWOE by providing a philosophical explanation of why 

each element of CATWOE is important.  
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In a social problem situation, these essential elements of the system are usually 

complex and chaos and hard to be defined. Fully understanding the meaning of 

elements are vital when using CATWOE analysis method. 

3 E’s Criteria 

The root definition statement and CATWOE result are used to construct a conceptual 

model in step 4. The 3 E’s criteria are used to measure the performance of the system. 

This criterion indicates efficacy, efficiency, effectiveness. The first one “efficacy” 

measures whether the system actually works or not. It depends on if there is expected 

output are produced by this system. The second one is “efficiency”. It measures if the 

activities constitute the system or the use of source are minimized. The key indicator 

is the output-input ratio. The last one is “effectiveness”, it measures whether or not 

the aim R is achieved or not. (Mobach et al. 2000) The 3 E’s criteria also determine 

whether the monitoring and control activities are needed for the system or not. 

Mobach et al. (2000) concluded that, except the system performance, root definitions 

should also be measurable in the modeling process. The proper link between ”the 

PQR formula” and the 3Es criteria: linking P to efficacy, linking Q to efficacy on a 

lower level, and linking R to effectiveness, could improve the quality of the system. 

(Mobach et al. 2000) 

4.4.3 Conceptual model 

Based on the root definition, important activities are defined to build an activity 

model. As a critical part of soft system methodology, the conceptual model represents 

purposeful activities and compares with the real-world. Since every model is based on 

a specific worldview, each model only represents a specific option to explain the 

reality. (Bjerke 2008) 

Checkland & Poulter (2006) defines the conceptual models “A systemic account of a 

human activity system, built on the basis of the system’s root definition, usually in the 

form of a structured set of verbs in the imperative mood……”. The model needs to 

involve all the elements in the CATWOE analysis and completes the transformation 

and purpose described in the root definition. Besides, the models need to be kept 

simple by using the minimum number of activities which are necessary. 
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Checkland & Poulter (2006) suggested the three-steps processes of constructing the 

conceptual model: 

1. Basic activities deriving from the transformation process T 

2. Adding activities that T is dependent on 

3. Adding a higher-level activity from the root definition context, and then the 

monitoring and control activities 

Following this process, in this research, the conceptual model of collection process of 

discarded furniture will be presented by a flow chart which using elements of 

Business Process Modeling Notation (BPMN). 

4.5 Research ethic  

The research and researcher ethic are considered in the whole study process. This 

consideration is especially important in the interview process. At the beginning of 

interviews, we briefly introduce the research content and interview aim. After that, a 

consent form with relevant information needed to be signed by interviewees to make 

sure the interviewees get all information they need and fell comfortable with this 

interview. Besides, we ask interviewee’s permission for recording at the beginning of 

the interview and respect the interviewee’s willing. All interviewees are anonymous in 

the thesis, and all the notes and papers are destroyed after this thesis is completed. 

Besides, at the initial data collection phases, the non-disclosure agreements with case 

company are signed by author and supervisor. Due to the agreement, the confidential 

information of the case company will not present in this thesis. Furthermore, this 

research is a collaborative project with another student with different focus points. 

During the research process, there are a lot of discussion and data sharing in this 

cooperation. However, this graduation thesis is individual work. The author shall 

respect other researcher’s work and not steal any study result. 

4.6 Summary 

This chapter presents the research design, research ethic and the methodology used in 

this study. We choose to use soft system methodology to construct our research. Soft 

system methodology used to improve messy real-world perceived problematical 
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situations. The main reason we choose soft system methodology is it helps to develop 

a conceptual innovation model which also represent the real world. 

Even though we do not follow step by step, we choose the 7 steps process as a 

guideline of the research process (see section 4.2). Soft system methodology may be 

applied flexibly in different research areas. Besides, for the data collection, we use a 

secondary data collection method to gather the data from previous researchers. Also 

through an interview with the case furniture company, we get a holistic view of the 

company strategy and details on an operational level. We apply useful tools of soft 

system methodology such as Rich Picture, CATWOE analysis, PQR formula, 3 E’s 

Criteria and Conceptual model to present the problem situation and analyze the key 

elements among that.  

Now that the methodology supporting this research was presented, we start in the next 

chapter to analyze the problem situation and come up with a new conceptual model to 

improve the situation. 
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5 Designing a new collection process 

In section 2.5 we sketched the problem of the current discarded furniture collection 

situation, which corresponds to the first and the second steps in the 7 steps method. 

Now in this chapter, we continue to analyze this collection process and come up with 

an alternative model. Section 5.1 indicates and analyzes the key activities among this 

collection system. Section 5.2 further analyzes the important elements by the root 

definition method. Section 5.3 shows our new conceptual model. Section 5.4 

compares the current and conceptual model. Section 5.5 recommends the actions 

changes for the case furniture company. 

5.1 Key activities analysis 

Section 5.1 and 5.2 are the third step, determining the key activities and the key 

performance indicators of this collection process (step 3), in the 7 steps method. In 

this section, let us discuss three key activities in the discarded furniture collection 

process. 

 Evaluating the discarded furniture 

As can be seen in the rich picture, this evaluation activity is firstly carried out by 

individual customers. Based on the different individual situation, they choose the 

collection channel for earning the most convenient for themselves. The customers 

decide their unwanted furniture will be reused or discarded. After collection process, 

the discarded furniture will be further evaluated in different treatments. The common 

goal is earning the most economical and environment benefit from furniture waste. 

Compared to the recycling company and individual customer, the producer of 

furniture product is the best informed actor of this evaluation activity. No one knows 

better than producers about their own products. In terms of furniture product, this 

advantage is sufficient to deal with the characteristics of the furniture product: the 

complexity structure and material diversity. Besides, furniture manufacturers have a 

chance to deal with the discarded furniture in higher level recovery option than 
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recycling company. Repairing the damaged furniture and saving the component as a 

spare part, these kinds of recovery options bring more profitable value and might give 

the second using life of the original product. Moreover, through the interview with a 

store of case company, the most likely place to get the value of recovery product is a 

furniture store. The waste recycling company usually needs to cooperate with 

furniture reuse organizations. The furniture manufacturer has its own existing selling 

channel. It is easier for furniture producers to resell the second-hand product in their 

store than others. The motivations of furniture manufacturer to carry out the 

evaluation of discarded furniture as follows: The Extended Producer Responsibility 

policy starts to cover the furniture industry. Collection of the discarded product and 

forming the close-loop supply chain also fit with the need of furniture producer 

toward a circular economy development. 

 Transport discarded furniture 

Another important physical activity is transport discarded furniture from customer’s 

home to a certain collection point. Customers with private transport option could carry 

and move the discarded furniture to the collection center by themselves. However, 

without private transport option, customers rely on the collection authority. Furniture 

store uses the empty return of delivery to pick up the discarded furniture, in other 

words, combines the forward and reverse good flow to minimize the transport cost. 

Waste management companies maximize the filling rate of the container to reduce the 

transport cost of bulky waste, but since the discarded furniture is not well packaged, 

there is a lot of damage during the process of carriage.  

All these transport options belong to each actor in this activity. The companies send a 

truck to collect or customer drives their private car to deliver. All these activities are 

based on the source they have. The core of collaborative consumption is not owning 

the source that is needed but getting the access to use the source. The customer with 

private transport option is the available source which could be accessed by other 

individuals. From the perspective of a furniture store, the delivery truck going back to 

store is the empty return for them. From the viewpoint of the customer with private 

transport option, they drive the empty car to the furniture store, purchase and carry the 

product back to home. For them, the route from home to furniture store is the “empty 

return” which should be used optimally. Besides, the collection process is a “many to 
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one” transport process. Compared to using a centralized way to collect discarded 

furniture door to door and transport them together, individual resources are more 

suitable in this problem situation. According to the interviews of case company, the 

percentages of the customer choosing self-service or delivery service are quite 

different in different countries but most customers in Europe choose the self-service, 

which means the individual transport option has great potential to use. 

 Real-time information flow 

Except for the former two physical activities, the real-time information flow is a vital 

activity in this collection process. It needs all actors’ effect to complement and 

influents the performance of former activities. 

In supply chain management, the information flow is the prerequisite of goods flow. 

In reverse logistics, the uncertainty of goods flow, such as different collection location, 

time and quantity, increases the management risk of the first location where receiving 

the discarded furniture from customers. Moreover, the collection process is just the 

initial phase of reverse logistics, after that, recovery, redistribution and reuse in the 

secondary market also need necessary information of goods. These problems make 

the real-time information flow important. The information should be available as early 

as possible and accessed by all relevant departments. 

Real-time information flow is also a key requirement for constructing the 

collaborative lifestyles. If customer without transport option want to get access to use 

others’ vehicle source, the real-time information flow is needed to link the demand 

and resources in time. 

5.2 Root definition 

Based on the analysis before, the furniture manufacturer collection channel has the 

most potential to increase the percentage of high-level recovery option of discarded 

furniture. Therefore, the conceptual model construction chooses the furniture 

manufacturer perspective. Through interviews with the case furniture company, we 

discuss the essential elements of the conceptual model with staffs working in return 
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management, distribution center and product management departments. The root 

definition is determined as below. 

5.2.1 PQR formula 

The first thing to determine the root definition is the PQR formula of the conceptual 

model: 

P: Collect discarded furniture product from customer’s home to furniture store 

Q: By linking the individual supply of discarded furniture and individual transport 

option based on an information platform 

R: To decrease the transport cost of bulky furniture waste collection process and 

increase percentage of high-level recovery option of discarded furniture 

5.2.2 CATWOE analysis 

The elements CATWOE describe the system as: 

C—Customers: Furniture manufacturer, Customer and Waste management company 

Customers are individuals who affected by the system. This collection system would 

help furniture manufacturer building the close-loop supply chain. Also, it might bring 

another intangible benefit such as customer loyalty. Customers with transport option 

would get the direct economic benefit from this system. Customers who want to 

discard furniture get one more convenient, a free of charge and door-to-door 

collection channel choice. The workload of waste management staff for bulky 

furniture waste would reduce. 

A—Actors: Customer, return management department, IT department 

Actors are those who actually carry out the activities in the system at the operational 

level. There are three key activities in this system: Customer with transport option 

carry out the furniture transport. Return management department in the store would 

receive the discarded furniture, evaluate it and decide the recovery option for it. 

Customers input the real-time information and the IT department is responsible for the 

maintaining of this information platform. 
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T— transformation process: Furniture waste are collected and evaluated, part of them 

are converted into a resource for the secondary market. 

Transformation process in this system represents how does the furniture waste from 

individual customer become the resource of a furniture manufacturer, as the “P” in the 

PQR formula. 

W—Weltanschauung: Furniture manufacturer could optimize the recovery option for 

discarded furniture. Sharing the individual source could decrease the transport cost of 

bulky furniture waste collection process. 

The conceptual model represents a certain opinion of this problem situation. This 

view is based on the analysis of this research and makes transformation process 

meaningful. 

O—ownership of the system: Furniture manufacturer 

The conceptual model is constructed from the furniture manufacturer perspective. The 

core of this model is the operation of information platform, which controlled and 

supervised by the furniture manufacturer. 

E—environmental constraints: relevant legislation, technical support, store inventory 

capability 

The legislation, such as waste treatment laws and EPR policy, influents the 

requirement of the system. Besides, since this conceptual model is based on an 

information platform, the hardware and software support would restrict access to the 

platform. In order to optimally use the empty return of private customer transport, the 

receiving department should be a furniture store. Moreover, the furniture store has the 

existing working procedure to handle the return products. This working procedure 

could be used to handle the discarded furniture as well. However, in the initial phase, 

the inventory capability of the store might afford the quantity of discarded furniture. 

Most of the current facilities in the store are an establishment for the forward logistics. 

If the number of discarded furniture be received increasing, then the store may not be 

the best receiving location or its facilities need to be adjusted to deal with this 

problem. 
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5.2.3 KPI analysis 

E1(Efficacy): 

The first criteria measure the system operation situation. The key performance 

indicator measures the efficacy of system could be the total volume or weight that 

furniture store received in a time period. Besides, the core of this conceptual model is 

matching the individual demand with the individual source. More specifically, the 

discarded furniture needs to fit with the car which arranged by the information system. 

The successful match rate is another key indicator of the efficacy of the system. 

E2(Efficiency): 

The ultimate purpose of this conceptual model is optimizing the collection process, so 

the efficiency is the most important factor of all. The key performance indicator of the 

forward logistics is the usage of empty return and filling rate of the truck. Obviously, 

these could not be the key performance indicators in this model. These indicators 

replaced by customer waiting time (e.g. how long it takes to match the transport with 

the demand, how long it takes for handling the reception and evaluation in the store), 

the proportion of successful match the individual demand with individual resource, 

the cost and the carbon emission of unit volume/weight furniture waste collection. 

E3(Effectiveness): 

The effectiveness of system measures whether the aim “decrease the transport cost of 

the bulky furniture waste collection process and increase the percentage of high-level 

recovery option of discarded furniture” is achieved or not. This performance could be 

measured by comparing with another channel the proportion of different recovery 

treatments and the cost of unit volume/weight furniture waste collection. 

5.3 Conceptual model 

This section produces the new conceptual model combining the theories of reverse 

logistics and collaborative consumption (step 4). In our conceptual model, we chose 

an information platform as the core of the business process which presented in a flow 

diagram (Figure 15). 
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Figure 15 Conceptual business process model 

In this new business process of discarded furniture collection, three actors’ activities 

are divided in swimming pool different colors. Customers with discarded furniture are 
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on the top. In the middle, is the furniture store and their information platform. The 

bottom one is customers with private transport. 

As mentioned before, the starting point of collection process still is “customers want 

to discard a bulky furniture from their home”. They could register as membership on 

the information platform and take a picture and input the information such as the 

brand, item number, size, quality condition and location of the discarded furniture. 

After that, the information platform evaluates that information, make sure the 

information is uploaded by the credible customer and there are available stores 

receive the furniture. Then they accept the information and public it on the platform. 

Another starting point is, customers with private transport could upload their route 

and vehicle information before their departure. The information platform would also 

evaluate all this information and then show the available furniture fit with the car size 

nearby or on the route to this customer through the platform. Next, the customer with 

private transport option chooses among this available furniture information and then 

try to make a pick-up deal with a customer with discarded furniture. They could 

contact each other and discuss the pick-up time and location. If the pick-up deal is 

confirmed by both actors on the platform, a match is successful at this time. 

After all these information flows, the customer with a vehicle could go to pick-up and 

deliver the discarded furniture to the furniture store. The pick-up and delivery need 

two actors to confirm on the platform and inform the third actor in the real-time. After 

final confirming, the vouchers or credits will be sent to the accounts of customers as 

benefit reward. 

This is a basic process model that illustrate the conceptual idea. Two additional points 

not shown in the figure but worth to be added. The first one is timeliness. The 

customer uploads information is a constant process, which is ideal for achieving a 

match. The usefulness of information is closely tied to the timeliness of information. 

The available information should be delivered to the customer in time and the expired 

information also should be removed promptly. By doing so, the match is most likely 

to occur at the appropriate time. Therefore, adding time window for both types 

customers could improve the successful match rate and the quality of service. The 

second additional point is linking the information on this platform with the delivery 
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service existing now. Due to the uncertainty of discarded furniture demand, the more 

available transport options the better. 

5.4 Comparison 

Following the 7 steps method, this section aims to compare the conceptual model with 

the existing situation and explain the changes (step 5 and 6). Compare it with the 

current collection channels of discarded furniture, this new conceptual model has 

some special characters which are different than before. These differences bring pros 

and cons. This chapter firstly presents comparison based on key activities and then 

analyzes the improvements and new risks of the new model. 

- Pros 

 Current Channels New model 

Evaluation Individual Furniture store 

Transportation Logistics company Individual 

Information flow After collection Before collection 

Table 4 Comparison based on key activities 

The changes of three key activities can be seen in the table above. These are also the 

main improvements that the new collection process model brings. First of all, the 

actor, who evaluates the discarded furniture and chooses the recovery option, changes 

from the individual customer to the furniture store. This change improves the 

accuracy of the evaluation and optimizes the recovery option for the discarded 

furniture. When the individual customer evaluates the value of discarded furniture, the 

evaluation is quite different based on individual experience, which is not objective nor 

professional. If the customers think there is no reuse value for their discarded 

furniture, they choose the third channel which treats the discarded furniture as waste. 

In the new model, the evaluation is carried out by the staff working in the furniture 

store. The working experience of staff could optimize the recovery option for the 

product. The evaluation process is more efficient than before. The recovery option 

would be as high as possible in the End-of-life hierarchy. Therefore, it brings the most 

profitable value and the minimum environmental influence. 
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Secondly, the transportation of discarded furniture is carried out by the logistics 

company before but now turn to the individual customer. In terms of transport process, 

the truck changed to the private car or van. After being damaged during the transport 

in a container or by other factors such as weather, the discarded furniture barely has 

the opportunity be reused and repaired. Even if the discarded furniture still has the 

reusable value after arriving the waste collection center, the waste management 

company does not have the direct sales channels and should cooperate with other 

companies to get more profitable value from this discarded furniture. The discarded 

furniture usually does not have the package protection in the transport process. 

Transport by an individual could maximally reduce the damage and keep the most 

value of products. In terms of transport cost, the transport fee is paid by the customer 

with discarded furniture before but now shared with the customers with transport 

option by using the empty return on their shopping route. In terms of transport 

effectiveness, the quantity of available individual transports is much more than the 

logistics company, which make the picking up time and location more feasible. 

The last activity is making the information of discarded furniture available. Before, 

this information is gathered at the discarded furniture collection point. In the new 

model, the information is uploaded by the customer during the transport process. The 

importance of sharing and processing real-time information is discussed in Chapter 3. 

The flow of information should be one step ahead of the goods flows in order to make 

sure the logistics system has efficient performance. 

- Cons 

The new business process model also brings some new risks in the collection process. 

First, customers are seen as one actor in the current situation but now are divided into 

two group, sharing and supporting each other by collaborative lifestyle. As a link 

between the two group of customers, the information platform has a responsibility to 

manage the relationship among customers. If the information on the platform is not 

correct or not timely, it will waste time and source of customers. Therefore, there are 

new risks for customer management. Secondly, it is possible that the furniture product 

gets damaged during the transport process. There are usually specific rules that dictate 

the responsibility of different actors in the transport process. In this new model, since 

the individual customer carries out the transport of furniture, damage during the 
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transport is hard to controlled and managed. Last but not the least, workload increases 

in the furniture store. Labor and inventory capacity in the store will face enormous 

challenges. 

5.5 Recommended actions 

Based on the analysis before, this chapter recommends the action changes for a 

furniture store in order to improve the situation. This is the last step in the 7 steps 

method. To implement the new business model, the first thing is building a user-

friendly information platform. On this platform, customers can quickly and easily 

publish or get the information they need. At the same time, this platform should be 

safe and be trusted. Also, the relevant departments in the furniture company and other 

stakeholders should be able to access the data on the platform. 

The second recommendation is applying the customer membership to the information 

platform. This management mechanism can record the credits of the customer. It 

could shield that customer who is not trustworthy and avoid bad intentions such as 

using the platform to get information about others. By doing so, customer 

membership makes the platform trustable. Therefore, the information platform could 

be supervised and coordinated appropriately to reduce the risk of customer 

relationship management.  

The third one is using the existing resource of return management in the store. 

Receiving the discarded furniture in the store could be done by the staff who work in 

return department. They have plenty of experience and skills to deal with customers 

and evaluate the used furniture product. Besides, the collected information of 

discarded furniture can help companies understand the advantage and disadvantage of 

product in the product using life. Customer’s feedback can be used for new product 

development and product improvement. 

The last recommendation is extending the inventory space in the store for secondary 

furniture selling and recovery material temporary storage. At present, most of the 

facilities are designed for forward logistics, so the store does not have enough 

inventory space for extra returns. If the amount of discarded furniture which received 

by furniture store continues to increase, the inventory capacity needs to be improved.     
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5.6 Summary 

In this chapter, we analyze the collection process and come up with the alternative 

model based on this analysis. The three key activities are summarized as 1) evaluating 

the discarded furniture, 2) transport discarded furniture and 3) building the real-time 

information flow. All recovery options are open for the furniture manufacturer. We 

choose an opinion that furniture manufacturer is the most suitable actor to carry out 

discarded furniture recovery. Besides, Sharing the individual source could decrease 

the transport cost of the collection process. The root definition of conceptual model is 

“(P) Collect discarded furniture product from customer’s home to furniture store (Q) 

by linking the individual supply of discarded furniture and individual transport option 

based on an information platform (R) to decrease the transport cost of bulky furniture 

waste collection process and increase percentage of high-level recovery option of 

discarded furniture”. The conceptual business process model is presented in section 

5.3. Moreover, the pros and cons of the new design show in this chapter. The 

collaborative model achieves the goal of improving the performance of collection 

process. However, it brings customer management risk and working load challenge to 

the furniture store. At the end of this chapter, we recommend the action changes for 

the case company to build the model and reduce these risks. 
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6 Conclusion 

The furniture industry is a thriving industry. Considering the future of human society, 

any industry should be toward the circular economy to ensure sustainable 

development. Earth's resources are not infinite. Using renewable resources, 

optimizing the recycling of resources and turning waste into resources, become the 

new trend today. However, furniture waste has unique features such as large volume 

and weight, composed of many types of material, complex structure and so on. These 

features have brought many obstacles to the recycling of used furniture. Many 

problems are highlighted in the first stage, collection process of used furniture. 

Within the development of technology and the popularity of the Internet, the new 

business models show their potential value in this information age. Information 

spreads through the network, which makes the communication between people are 

real-time and timely. This change makes people re-view the definition of the 

community. Group power can be considered as important available resources. At the 

same time, the global economic slump changes consumer behaviors. There are some 

noticeable changes, such as the use of individual idle resources to obtain additional 

benefits or to exchange of required resources, access to products or services is more 

valued by customer than ownership of it and so on. 

In this context, this study focuses on the research question “How to redesign the 

business process model for bulky products to improve the performance of the 

discarded furniture collection process by optimized using individual resources?” By 

using the soft system methodology, firstly, this study explores the current collection 

channel and analyzes the factors “why, what, how, who” in this situation. The 

problem situation is presented by the rich picture in chapter 2. After that, treating the 

collection process as an open system, we analyze the key activities and elements 

among it in chapter 4. Based on this analysis, combined with the relevant circular 

economy theory and information gather from case furniture company, we design a 

new conceptual business process model which is based on collaborative lifestyle 
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information platform. In the end, the comparison between current collection channel 

and the new model is presented. 

This new conceptual business process model designed in this study use the individual 

transport option to carry out the transport of discarded furniture from customer’s 

home to a furniture store. The transport cost could be reduced by optimally using the 

empty ride of customer who has a shopping plan in the furniture store. The 

collaborative lifestyle information platform also increases the flexibility of discarded 

furniture collection. Besides, this design brings more opportunity of high-level 

recovery options for discarded furniture and helps to overcome the problem that the 

uncertainty and unpredictability in the reverse logistics. By doing so, the ultimate goal 

of this research, which is improving the performance of discarded furniture product 

reverse logistics system and increasing the economic value of taking back service for 

the manufacturer, is achieved. 

This study supports the furniture company implements the sustainable strategy. This 

research also provides an alternative way to improve the bulky waste management. 

Due to the limited research time and the chosen research direction, this new model 

requires further study to enhance its feasibility. The recommend further research 

discussed in next chapter.  
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7 Recommendations 

This conceptual model designed in this research is based on a sharing information 

platform. The interface design and database management are interesting topics in the 

further research. How easy could customer get access to the platform and the 

efficiency using this platform is vital for the collaborative lifestyle model. Besides, 

these data need to combine with the existing logistics information network to ensure 

that all actors can be timely access to real-time data. 

The conceptual model building is based on the motivation of customers which 

summarized by other collaborative consumption research. Most people have good 

willing to help a sustainable society development. However, willing is emotional. 

When it turns to the action, the customer needs rational factor motivating their 

activities. Therefore, customer’s need and attitude to the conceptual model is worth to 

explore in further research. 

Furthermore, easy (dis-)assembly furniture product could reduce the handling cost and 

increase the proportion of reuse. (Dis-)assembly with standard tools or without tools 

helps implement this model in a multi-brand furniture store. Product value chain is a 

comprehensive whole, any stage of the output will affect the performance of other 

stages. Furniture structure and material should be carefully considered in the design 

stage. 
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