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Abstract 

Sustainability has become a more and more important aspect within companies 

worldwide. Environmental aspects within companies are often connected to 

higher profits and increased corporate image. One field of importance, to create 

a more effective supply chain within companies, regards to the logistic process. 

An area within logistics is reverse logistics, which regards to the activities related 

to taking back goods, information or material from the consumer or customer 

to receive value from it or to dispose it. By reusing goods or material, reverse 

logistics together with handling solutions could form a return system. 

Implementation of a return system could moreover be related to circular 

economy, which means effective use of resources within a closed loop supply 

chain. By combining logistics, handling, return system and circular economy, a 

more effective supply chain could be achieved. 

 

The study aims to create a theoretical framework on how barriers can hinder 

implementation of a return system and to identify potential solutions. This is 

done by investigating two research questions, namely how industrial packaging 

is handled today and further to investigate the barriers and opportunities for a 

return system. The questions and the aim will be answered through a case study 

of the company Valmet AB where internal documentation has been examined 

and interviews has been conducted. In addition to this, theory has been reviewed 

and a life-cycle assessment has been performed to examine possible benefits of 

a return system. 

 

The study shows that there exist barriers and opportunities, where some of them 

are mentioned in the existing theory while others are scarcely investigated. In 

the relevance to previous research, new barriers that need further investigation 

have been identified, in relation to the studied industry. These are lack of 

internal communication, lack of time and location barriers. Moreover, the study 

shows that there exists environmental incentive for implementation of a return 

system. However, it is hard to guarantee economic profit, since there are 

unknown costs due to storage, personnel and refurbishing. Future research 

should further examine the new barriers in the context of combined theoretical 

dimensions. 

 

Keywords: Reverse Logistics, Return System, Circular Economy, Barriers, Opportunities, 

Sustainability, Life-Cycle Assessment. 
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Sammanfattning 

Hållbarhet har blivit en allt viktigare aspekt för företag i hela världen. Att arbeta 

med miljöaspekter inom företag är ofta kopplat till högre vinster och ett bättre 

rykte. En viktig del, för att skapa en effektiv försörjningskedja inom företag, är 

den logistiska processen. Ett område inom logistik är omvänd logistik. Omvänd 

logistik avser aktiviteter med att ta tillbaka varor, information eller material från 

konsumenten eller kunden för att skapa mervärde. Genom att återanvända varor 

eller material kan omvänd logistik tillsammans med lösningar inom hantering 

bilda ett retursystem. Implementationen av ett retursystem kan relateras till 

cirkulär ekonomi, vilket är en teori som innebär effektivt resursutnyttjande inom 

ett cirkulärt kretslopp för företag. Genom att kombinera logistik, 

hanteringslösningar, retursystem och cirkulär ekonomi kan en effektiv 

försörjningskedja uppnås. 

 

Studien syftar till att skapa ett teoretiskt ramverk om vilka barriärer som kan 

hindra implementeringen av ett retursystem och att identifiera potentiella 

lösningar. Detta görs genom att undersöka två forskningsfrågor, nämligen hur 

industriell paketering hanteras idag och vidare att undersöka barriärer och 

möjligheter för ett retursystem. Frågorna och syftet besvaras genom en fallstudie 

på företaget Valmet AB där intern dokumentation har granskats och intervjuer 

har genomförts. Utöver detta har teori granskats och en livscykelanalys har 

utförts för att undersöka möjliga fördelar med ett retursystem. 

 

Studien visar att det finns både barriärer och möjligheter. Några av dem nämns 

i den befintliga teorin medan andra nämns fåordigt. Jämfört med tidigare 

forskning har några nya barriärer identifierats som behöver undersökas 

ytterligare, i relation till den undersökta industrin. Dessa är brist på intern 

kommunikation, brist på tid och platsbarriärer. Vidare visar studien att det finns 

starka miljöincitament för implementeringen av ett retursystem. Det är dock 

svårt att garantera ekonomisk vinst, eftersom det finns okända kostnader sett 

till lagring, personal och reparation. Framtida forskning bör fortsatt undersöka 

de nya barriärerna genom att kombinera olika teorier. 

 

Nyckelord: Omvänd logistik, retursystem, cirkulär ekonomi, barriärer, möjligheter, 

hållbarhet, livscykelanalys.  



6 

 

Table of contents 

1. Introduction ................................................................................................. 10 

1.1. Background ............................................................................................. 10 

1.2. Introduction of Valmet ............................................................................ 11 

1.3. Problem Discussion ................................................................................ 13 

1.4. Purpose and Research Questions ............................................................ 15 

1.5. Limitations .............................................................................................. 16 

2. Theory ........................................................................................................... 17 

2.1. Logistics .................................................................................................. 17 

2.1.1. Reverse Logistics ............................................................................. 17 

2.2. Handling .................................................................................................. 19 

2.2.1. Packaging ........................................................................................ 19 

2.2.2. Ownership ........................................................................................ 20 

2.3. Return System ......................................................................................... 21 

2.3.1. Take-Back System ........................................................................... 21 

2.3.2. Deposit-Based System ..................................................................... 22 

2.4. Circular Economy ................................................................................... 23 

2.5. Theoretical framework ............................................................................ 25 

3. Methodology ................................................................................................. 26 

3.1. Research approach .................................................................................. 26 

3.2. Methods of data collection ...................................................................... 27 

3.2.1. Internal documentation .................................................................... 27 

3.2.2. Semi-structured interviews .............................................................. 27 

3.3. Research Process ..................................................................................... 28 

3.4. Trustworthiness ....................................................................................... 30 

3.5. Ethical consideration ............................................................................... 31 

4. Findings ........................................................................................................ 32 

4.1. Tracing and mapping a transportation process ....................................... 32 

4.1.1. Supplier to Valmet ........................................................................... 33 

4.1.2. Valmet to Customer ......................................................................... 34 

4.1.3. Customer to Valmet ......................................................................... 36 



7 

 

4.2. Description and handling aspects ........................................................... 38 

4.2.1. Transport frames ............................................................................. 38 

4.2.2. Handling and process flow .............................................................. 38 

4.2.3. Stakeholders and ownership ............................................................ 39 

4.2.4. Return flow ..................................................................................... 40 

4.3. Barriers and opportunities ...................................................................... 41 

4.3.1. Transport frames ............................................................................. 44 

4.3.2. Handling and process flow .............................................................. 44 

4.3.3. Stakeholders and ownership ............................................................ 44 

4.3.4. Return flow ..................................................................................... 45 

4.4. Summary and comparison ...................................................................... 46 

4.4.1. One project ...................................................................................... 46 

4.4.2. Several projects ............................................................................... 47 

5. Discussion ..................................................................................................... 50 

5.1. Transport frames ..................................................................................... 50 

5.2. Handling and process flow ..................................................................... 50 

5.3. Stakeholders and ownership ................................................................... 51 

5.4. Return flow ............................................................................................. 52 

6. Conclusion .................................................................................................... 55 

6.1. How is industrial packaging handled today? .......................................... 55 

6.2. How are the barriers and opportunities for implementing a return system 

described in the case? ........................................................................................ 56 

6.3. Theoretical framework ........................................................................... 57 

6.4. Managerial implications ......................................................................... 58 

6.5. Future research ....................................................................................... 59 

7. References .................................................................................................... 60 

Appendices ........................................................................................................... 65 

 

  



8 

 

List of figures 

Figure 1: Illustration of a tissue machine (Valmet 2018b). ................................... 12 

Figure 2: Illustration of the headbox frame to the left and the yankee dryer frame 

to the right. ............................................................................................................. 12 

Figure 3: The areas of focus in Valmet`s agenda Sustainability360°.................... 13 

Figure 4: The connection between the study's aim and research questions. ......... 16 

Figure 5: Picture of network design by Agrawal et al. (2015). ............................. 18 

Figure 6: The listed theories have the following relationships in our study.......... 25 

Figure 7: Systematic combining adapted from Dubois and Gadde (2002). .......... 26 

Figure 8: Transport way for the transport frames from the supplier to Valmet. ... 33 

Figure 9: Transportation way for the yankee dryer frame from Valmet in Karlstad, 

Sweden to the site in Anderson, US. ..................................................................... 35 

Figure 10: The different transportation routes for the yankee dryer frame and 

headbox frame. ...................................................................................................... 35 

Figure 11: The reverse transportation way for the transport frames from the site in 

Anderson, US, to Valmet in Karlstad, Sweden. .................................................... 37 

Figure 12: The flow of the transport frames for the yankee dryer and the headbox, 

from supplier to customer. ..................................................................................... 39 

Figure 13: Internal activities and responsibilities at Valmet. ................................ 39 

Figure 14: The whole life-cycle for the two transport frames combined (1 project), 

from material extraction to the end delivery at the customer. ............................... 46 

Figure 15: Illustration of 1 project and 1 project + 1 return. ................................. 47 

Figure 16: CO2 footprint comparison for several projects. ................................... 48 

Figure 17: The theoretical framework from the study. .......................................... 57 

 

  

file:///C:/Users/Lucas/Dropbox/Group%2011.docx%23_Toc515365106


9 

 

List of tables 

Table 1: The Sustainable Development Goals which Valmet focuses on. ........... 13 

Table 2: Conducted interviews.............................................................................. 29 

Table 3: The purchase prices of the transport frames for the specific project. ..... 32 

Table 4: CO2 footprint for the extraction of the material and the casting of the 

transport frames. .................................................................................................... 33 

Table 5: Information regarding supplier to Valmet. ............................................. 34 

Table 6: Information regarding Valmet to customer. ........................................... 36 

Table 7: Information regarding the customer to Valmet. ...................................... 37 

Table 8: Summary of quotes for barriers and opportunities. ................................ 42 

Table 9: Economic and environmental summary for one project. ........................ 46 

Table 10: Economic comparison for several projects with return of the yankee 

dryer frame and the headbox frame to Valmet...................................................... 49 

Table 11: The barriers and opportunities for implementation of a return system. 56 

Table 12: Transportation energy and CO2 footprint in CES EduPack. ................. 67 

Table 13: CO2 footprint data for material and manufacturing in CES EduPack. .. 67 

  



10 

 

1. Introduction 

This section aims to describe the idea of the thesis, as well as an introduction of the investigated 

company. Therefore, background and previous research are presented in the aspect of the 

problem in order to advocate the relevance of the study. Further, the purpose and research 

questions are presented as well as limitations of the study. 

1.1. Background 

In the recent years, sustainability and environmental considerations have 

become more important within companies worldwide (Gunasekaran & 

Spalanzani 2012). Sustainability and environmental improvements for 

companies are connected to higher profits and increased corporate image 

(Rajeev et al. 2017). Sustainable development within companies are also a topic 

discussed in the global goals worldwide (UNDP 2015), specifically mentioned 

in the Sustainable Development Goal 12. This goal encourages companies to 

adopt sustainable methods aiming for sustainable development. 

 

Companies worldwide are struggling in a “Supply Chain competition” 

(Christopher 2005) where entities need to be connected to each other within the 

supply chain to stay competitive. The life-cycles must be shortened to stay 

competitive, which forces companies to optimize their processes (Christopher 

2000). Solutions and fields of importance regards to optimizing company’s 

supply chain. One way of doing so is by implementing a closed loop supply chain, 

which handles forward logistic and reverse logistic processes. Forward logistics is an 

area that is well-known while reverse logistics is a fairly new concept that has 

become more relevant in recent years (Govindan & Soleimani 2016; Agrawal et 

al. 2015).  

 

Reverse Logistics is about optimizing the return flow, for example by using 

returnable and reusable packaging to create benefits (Silva et al. 2013). Agrawal 

et al. (2015) argues that corporate imaging, environmental concern, economic 

benefits and sustainable competitiveness forces firms to adopt reverse logistics 

to make them more effective. Previously, there has been much focus on 

consumer packaging compared to industrial packaging (Verghese & Lewis 

2007). An example of an industrial packaging solution used worldwide, are 

returnable containers and pallets, which can be used more than once (Kroon & 

Vrijens 1995). Further, industrial packaging is also handled with deposit refund 
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systems and product take back systems. Examples of deposit systems are bottle 

bills, tires and motor oil (Walls 2011).  

 

In addition, creating a closed loop supply chain and trying to reuse packaging 

by using reverse logistics to improve sustainability could moreover be described 

by circular economy. This is a concept within sustainable and economic 

development aiming to make the most effective use of the resources and to 

protect the environment. One of the key elements within circular economy is to 

preserve and reuse what’s already made (Korhonen et al. 2017). 

 

The thesis is done at Valmet AB at Lamberget in Karlstad, Sweden. It will 

investigate how industrial packaging is handled today and how barriers can 

hinder implementation of a return system. Further, the thesis will investigate the 

opportunities to overcome the barriers. In this case, industrial packaging regard 

transportation solutions such as transport frames. One specific delivery project 

at Valmet where two transport frames are involved will be investigated. The 

transport frames are used for shipping to customers, but they are not addressed 

after delivery and are left at the end customers. A return system would benefit 

Valmet as well as similar industries and companies with the same structure. 

Insights about barriers and the implementation of a return system would create 

benefits in terms of environmental and economic improvements as well as 

increased corporate image for similar companies.  

 

Valmet will occasionally be mentioned as the company, especially in the 

discussion part, in order to create a more theorized and general discussion.  

1.2. Introduction of Valmet 

Valmet is a company that provides services for the pulp, paper and energy 

industries, as well as supplier of technologies and automation. They are a leading 

global developer with around 12 000 employees and operates in 33 countries of 

the world. In 2017, Valmet’s net sales were EUR 3,2 billion. Under their 

business line paper, technologies for board, tissue and paper production is 

included (Valmet 2017).  

 

This study is concentrated to Valmet Lamberget. At Valmet in Lamberget, 

Karlstad, it works around 570 people and the facility focuses on delivering tissue 

machines, see Figure 1 (Valmet 2018a).  
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Figure 1: Illustration of a tissue machine (Valmet 2018b). 

Valmet has several delivery projects to customers each year. In each project, 

transport frames are involved in the transportation. A typical project usually 

involves two transport frames, often different kind of frames. One of them is 

the yankee dryer frame, see Figure 2. The frame transports a yankee dryer, which 

is a pressure vessel used to remove moisture from pulp. Another transport 

frame is for the headbox, see Figure 2. The headbox helps to establish paper 

properties by distributing the pulp evenly along the width of the machine.  

 

 
Figure 2: Illustration of the headbox frame to the left and the yankee dryer frame to the right. 

 

Valmet works actively with sustainability and environmental issues. Valmet in 

Karlstad has 6 strategy and performance targets for 2018. These are Health and 

Security, Environment, Deliveries in time, Quality, Competitiveness and 

Efficient Projects. Worldwide, Valmet has an agenda which supports the rest of 

the company's strategy and their sustainability action plan. The agenda is called 

Sustainability360° and the focus areas could be seen in Figure 3. 
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Figure 3: The areas of focus in Valmet`s agenda Sustainability360°. 

 

Further, the action plan and the focus areas of the agenda, seen in Figure 3, are 

connected to the United Nations Sustainable Development Goals, see Table 1.  

 

Table 1: The Sustainable Development Goals which Valmet focuses on. 

Sustainable Development Goal Description 

Goal 6 Clean water and sanitation. 

Goal 7 Affordable and clean energy. 

Goal 8 Decent work and economic growth. 

Goal 12 Responsible consumption and production. 

 

The four goals Valmet focuses on, see Table 1, contributes to sustainability and 

environmental aspects worldwide. 

1.3. Problem Discussion 

Today, companies are trying to reduce their environmental impact and to reduce 

their costs. García-Arca et al. (2014) and García-Arca et al. (2017) explains that 

to reduce costs and to optimize the supply chain efficiency, packaging systems 

requires integration within supply chains. One way of optimizing the supply 

chain is by implementing reverse logistic processes. Research within reverse 
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logistics is in an evolving phase and there are issues related to adoption and 

implementation (Agrawal et al. 2015).  

 

Moreover, the optimization perspective mentioned by Guo et al. (2016) includes 

measuring of reverse logistics in terms of cost minimization, environmental 

performance and energy consumption. In addition, Abdulrahman et al. (2014) 

declares that further evaluation of specific industries in the manufacturing 

industry regarding understanding barriers of reverse logistics implementation is 

needed.  

 

Another part connected to reverse logistics is industrial packaging. There is 

much focus regarding the research of consumer packaging and less concerning 

industrial packaging (Verghese & Lewis 2007). Further, García-Arca et al. (2017) 

elaborates on research gaps of the literature within sustainable packaging 

logistics as shortage of studies that combines packaging, logistics, product 

design and sustainability. One way to tackle the problems of industrial packaging 

in the aspect of recycling and reuse is by creating a deposit-refund system. A 

deposit system can be handled in different ways and Walls (2011) declares that 

more research into deposit-refund systems is needed.  

  

The sustainability aspects are mentioned by Ghissellini et al. (2015), who 

suggests further research within circular economy since worldwide 

implementation still are in the early stages. It mostly focuses on recycling rather 

than reusing. Moreover, Castellani et al. (2014) elaborates on the relevance of 

reuse instead of manufacturing new products since it is beneficial in terms of 

environmental aspects as well as it requires less energy, fewer resources and less 

workload compared with manufacturing of new products.  

 

Another motivational aspect regarding this study’s relevance is the Sustainable 

Development Goal 12 goal within United Nations Development Program, 

UNDP (2015), which encourage companies to adopt sustainable methods and 

to integrate sustainability information into their processes. The goal also gives 

incentives to reduce the amount of waste through reuse and recycling.  

  

The mentioned literature supports and advocates the relevance of this study 

because it shows several research gaps within existing theories (Abdulrahman et 

al. 2014; Agrawal et al. 2015; Ghissellini et al. 2015; Walls 2011) that needs to 

be filled. This in combination with the global environmental goals (UNDP 
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2015), as well as studies combining theories of logistic, packaging and 

sustainability (García-Arca et al. 2017) represents the foundation of the study. 

The study is a case study within a certain company, but the solution will be 

generalizable and relevant for similar companies competing in increasing their 

efficiency in sustainable supply chains. 

1.4. Purpose and Research Questions 

The purpose of the study is to investigate reuse of industrial packaging. The aim 

is to create a theoretical framework on how barriers can hinder implementation 

of a return system and to identify potential solutions. To be able to fulfill the 

study's aim, the following research questions RQ1 and RQ2 are investigated. 

RQ1 and RQ2 have a natural connecting since it is important to understand the 

current situation, which RQ1 focuses on. RQ1 creates a solid foundation, which 

is necessary to investigate RQ2, the barriers and opportunities for a return 

system. 

 

 RQ1: How is industrial packaging handled today?  

 

With the information gathered in RQ1, it is possible to answer and investigate 

the next research question, which focuses on the barriers and opportunities in 

general.  

 

 RQ2: How are the barriers and opportunities for implementing a return 

system described in the case? 

 

The research questions are then connected with the studies aim, as shown in 

Figure 4. Both questions are necessary to be able to fulfill the study's aim. 
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Figure 4: The connection between the study's aim and research questions. 

1.5. Limitations 

The study is limited to Valmet AB in Karlstad, at Lamberget and their different 

departments within their supply chain for the tissue business line. The 

interviewees were mostly internal employees at Valmet.  

 

During this study two transport frames are investigated and mapped, namely 

the transport frames for the yankee dryer and for the headbox. In chapter 4.1, 

tracing and mapping a transportation process, the external transportation flow 

to Valmet is traced and mapped. However, in chapter 4.2, description and 

handling aspects, the limitation is set from Valmet to their customers.  

 

During the environmental part of the life-cycle assessment for the transport 

frames, painting specifics are neglected in the calculations, due to lack of data. 

The fact that the painting is neglected is assumed not to impact the result 

notably since it is a small part compared to the material, the manufacturing and 

the transportation. 
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2. Theory 

This section aims to give a foundation of the current literature to present the study’s framework. 

The theoretical section includes logistics, handling, return system and circular economy. Lastly, 

a theoretical framework is used to explain relationships between concepts and theories.  

2.1. Logistics 

The logistic aspect of this study focuses on reverse logistics theory since it give 

insights in how a return system could be established. Reverse logistics gives 

understanding in planning, implementing and controlling a return system. The 

theory further contributes to knowledge about how barriers can hinder 

implementation of a return system. 

2.1.1. Reverse Logistics 

The reverse logistic concept has been defined in many ways and one of the most 

well-known definitions by Rogers and Tibben-Lembke (1999) states that it is 

the activities to take back goods, information or material from the consumers 

or customers to the point of origin to receive value or dispose it. These activities 

refer to planning, implementing and controlling. Further, Agrawal et al. (2015) 

declares that reverse logistics is becoming an important strategy for companies 

due to the growing importance of sustainability and environmental problems. 

 

The research concerning reverse logistics has increased over the recent years 

(Agrawal et al. 2015; Govindan et al. 2015), and includes both general research 

as well as industry-specific research. Moreover, Agrawal et al. (2015) divides and 

summarizes the literature of reverse logistics in five categories which are 

adaptation and implementation, forecasting product returns, outsourcing, reverse logistics 

networks and disposition decisions.  

 

Agrawal et al. (2015) explains that the adoption and implementation process 

could be made by either economic reasons or by legislation. To implement 

reverse logistics, the drivers and barriers may be useful to consider. These 

drivers include internal and external drivers and factors as well as economics, 

marketing and legislation as main focus. However, the drivers differ depending 

on the country and the industry. The main barriers in general for 

implementation are mentioned as regulations, lack of stakeholders and 

management commitment and lack of training and education. Abdulrahman et 

al. (2014) declare that some of the barriers in the manufacturing industry are 
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lack of reverse logistic experts, lack of initial capital, funds for return monitoring 

systems, lack of enforceable laws, government supportive economic policies and 

low commitment. Another article by Rahman and Subramanian (2012) 

mentions similar barriers, but also lack of personnel resources, management’s 

low commitment and lack of coordination.  

 

The second category of reverse logistics described by Agrawal et al. (2015) is the 

forecasting process of products. That aspect varies across industries. However, 

the process is important since it helps the company to achieve a higher level of 

performance (Rogers & Tibben-Lembke 1999). As for the third category, an 

option when implementing reverse logistics could be to outsource the material 

recovery. According to Insigna and Werle (2000), outsourcing activities are a 

good strategy when the company has a weak internal capability and when the 

company would receive more value and gain a competitive advantage by 

outsourcing. The last two categories are the reverse logistics network and 

disposition decisions. Agrawal et al. (2015) states that the process of reverse 

logistics includes network design and the progress starts with product 

acquisition, collecting and inspection, see Figure 5.  

 

 
Figure 5: Picture of network design by Agrawal et al. (2015). 

 

For example, Rogers and Tibben-Lembke (1999) declares that consumers may 

want to return products due to unknown or known reasons, and for that 

purpose the inspection is important. After the inspection, Agrawal et al. (2015) 
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describes the alternatives as the ones that provides value for the company. These 

activities, called the disposition decision, is in form of reuse, repair, recycling or 

remanufacturing. Hence, the design on the network depends on what the 

company's aim with the product is. The savings that could be achieved through 

recycling or reuse can compensate for the costs to maintain the reverse logistics 

system implemented. Since cost is one of the major barriers to adoption of 

reverse logistics, this is a great advantage (Silva et al. 2013). Moreover, Agrawal 

et al. (2015) explains that, in the reuse network products are going back and 

forward to form a closed loop supply chain. The reusable products only require 

some minor maintenance, cleaning and inspection.  

2.2. Handling 

The handling aspects in this study relates to packaging and ownership. The 

packaging theory gives insight on how the industrial packaging is handled. The 

ownership theory describes different types of ownership solutions and how the 

packaging is perceived.  

2.2.1. Packaging 

There are studies conducted that connects the reusable network design with 

industrial and reusable packaging. For example, Kroon and Vrijens (1995) give 

examples of industrial packaging that can be used several times. These are the 

returnable transportation containers and pallets and they are being used 

worldwide in a logistic system.  

 

Silva et al. (2013) explains that industrial packaging can bring a lot of 

environmental, economic and technical benefits when a logistic system is 

created and used. Their study created a returnable packaging model with the aim 

to minimize environmental impact within a construction company located in 

Brazil. The returnable packaging model is further described to be the best 

alternative with less environmental impact, also with reduced costs, compared 

to the disposable packaging model. In this way, reducing or eliminating waste 

generation at the final customer, benefits the parties involved.  

 

García-Arca et al. (2014) and García-Arca et al. (2017) elaborates on the fact 

that packaging is one of the most important processes in a sustainable strategy 

within a supply chain. The packaging should be designed so that it eases and 

simplifies the logistic activities. Accordingly, the expression sustainable 
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packaging logistics was designed which aims to include the aspects of logistics, 

packaging, product design and sustainability.  

 

Further, García-Arca et al. (2014) provides three stages of importance when 

implementing a logistics system. These stages are structuring, deployment and 

systemization. First, the operational foundations should be fixed, which includes 

a working group with different responsibilities and assignments. Secondly, in 

the deployment phase, the ordering and conducting of information was 

investigated. The products with the greatest potential savings were identified. 

The last step contained development and standardization and decision of which 

packaging solution would provide the most benefits to the company. All in all, 

it is explained that packaging plays an important part in the design of the supply 

chain and the network in general, to increase efficiency and reduce costs. 

2.2.2. Ownership 

McKerrow (1996) discusses reusable packaging systems and ownership of 

reusable packaging. Five different situations are mentioned as manufacturer owned, 

customer owned, jointly owned, commonly owned and third-party owned. As for the 

manufacturer owned situation, the reusable packaging is owned by the 

manufacturer who handles all tasks and responsibilities. In this case, pallets are 

marked individually and never mixed with other pallets. Such a solution requires 

a closed loop supply chain, where the manufacturer could use a deposit or a 

similar system. The customer owned situation, where the packaging is owned 

by the receiver, would be applicable where a specific packaging was produced. 

The solution of a jointly owned packaging is best described by the example of 

standardized Europallet pool, where the pallets are shared and could be used by 

everyone.  

 

Moreover, the commonly owned solution requires a few companies to get 

together and set up a company that owns the equipment. This solution is quite 

similar to a third-party owned solution, but with the difference that profit is 

given back to the companies. The last solution is the third-party owned idea, 

which is a well-known solution where the responsibility for supply is clear. All 

solutions provide benefits and challenges. All in all, the management to ensure 

the ownership is crucial (McKerrow 1996). 

 

A major problem has been the responsibility issue, which make it unclear who 

owns the packaging. A theory related to boundaries and values between 
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different stakeholders are boundary objects. The concept of boundary objects are 

defined as: “plastic, interpreted differently across communities but with enough 

immutable content to maintain integrity” (Star & Griesemer 1989, p. 393). 

Further, the management and creation of these boundary objects are described 

as a key in developing and maintaining coherence across intersecting social 

worlds. 

 

Star (2010) presents another example of boundary objects, in the aspect of a 

map as an object. The same map can resemble each other and seem equivalent 

to a person, but for different groups of people, the map can be seen in a 

completely contrary way. It all depends on the interpretation of the map and 

how it is used. Thus, the concept can create understanding in how diverse actors 

or groups cooperate, although they are having clashing interests. 

2.3. Return System 

The theory in this chapter describes different kinds of return systems used 

worldwide. It regards to two theories called take-back system and deposit-based 

system. The take-back system theory gives examples of different scenarios and 

steps within return flows of pallets. The theory regarding deposit-based systems 

relates to return systems for deposit-based containers and similar systems. 

2.3.1. Take-Back System 

Pallets are examples of reusable packaging, where its return flow requires 

management. Within pallet management strategies there are three different 

models mentioned which are single-use expendable, buy or sell program and leased pallet 

pool program. This is described in both an open loop, where the number of pallets 

are not constant, and a closed-loop stochastic model, where the pallets are 

reused in the supply chain (Roy et al. 2016).  

 

Ren et al. (2017) describes four types of pallet pool scenarios used in industries. 

It includes third-party owned pool (pallets owned by a third-party that manages all 

aspects of the pallet pool), cooperative pool (managed by an organization with a lot 

of members who own and exchange pallets), third-party managed pool (the pallets 

are owned by the user, but managed by a third party) and private pool (the 

manufacturer owns and manages all aspects of the pallet pool). 

 

Further, Tornese et al. (2016) describes two common pallet-repositioning 

scenarios, based on inspection of the pallet conditions. The first one is a policy 
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known as pallet cross-docking, which requires inspection of the pallets at the 

pickup-location, often in a distribution or manufacturing facility. In pallet cross-

docking only the pallets in need of remanufacturing or end-of-life disposal are 

sent to the depot. The other pallet reposition scenario is a more traditional one 

called take-back policy, where all pallets are sent to a remanufacturing depot, 

regardless of their condition. At the remanufacturing depot, they undergo 

damage inspection and are sorted into reuse, remanufacturing, teardown and end-of-

life disposal.  

2.3.2. Deposit-Based System 

Another return system is called deposit-based system. According to Walls 

(2011), a deposit system could be explained as a tax or an up-front fee on a 

product when it is being consumed and a rebate or a return when the product 

or the packaging is turned in for recycling. The concept can be used in more 

aspects than waste disposal, with the aim to address environmental problems. 

The deposit system could be seen as upstream or downstream, where it depends 

on which party who receive the refunds. Some other examples of a deposit 

system for consumers are the deposit system of beverage containers, batteries, 

tires, automotive oil and other hazardous material. 

 

Most of the systems regarding the beverages and bottles includes collaboration 

from distributors and retailer, where retailers play a crucial part. The retailers 

purchase bottles and then pays the distributors a deposit. When the consumers 

purchase beverages, the retailers collect those deposits. The last step occurs 

when the consumer recycles the bottle containers, the deposit is refunded from 

the consumer and the retailer recoups that money from the distributor, often 

with a handling fee included. A model describing the collecting of used beverage 

containers and how to recycle them are called the california model. The supply 

chain for this looks like a circle, from producer of the new container, to a 

collection of the used container, further on to a material utilizer, reselling it to 

the container producer. It was first developed in the US 1972 (Jørgensen 2011).  

 

Walls (2011) further explains how the recycling rate for lead-acid batteries 

increased when implementing a deposit system. For every battery sold, the 

retailers charge a fee which was returned to the customers if the used batteries 

were brought back. Moreover, the deposit-refund system works a bit different 

as for the tires. In Canada, a fee for tire purchases are assessed, but the deposits 
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are not generally refunded. Instead, the revenues are used for the recyclers or to 

subsidize scrap tire processors. 

 

Kroon and Vrijens (1995) describes different kinds of return logistics systems 

with containers. One of them is the deposit system, which is described in the 

aspect of a business to business case where the containers are owned by an 

agency. In this situation, the agency receive money from the sender when the 

sender uses a container. For every step of the chain, the sender debits his 

recipient until the container has returned to the final destination. Then the 

containers are collected by the agency and the agency deposits the company of 

the final destination. This solution requires a central agency that has the 

responsibility as well as a track and trace system and many containers in 

circulation.  

2.4. Circular Economy 

Circular economy is a theory strongly connected to reverse logistics and return 

systems. The concept was originally mentioned by Pearce and Turner (1989), 

pointing out the fact that a traditional open-ended economy is developed 

without the tendency to recycle. Nowadays, circular economy is receiving 

increased attention worldwide as a way to overcome the continuous growth and 

increased use of resources. The concept aims to increase the efficiency of 

resource use, in order to achieve a better balance between economy, 

environment and society. Circular economy implies the adoption of cleaner 

production patterns at company level together with an increase of producer and 

consumer responsibility. The responsibility concerns use of renewable 

technologies and materials, as well as the adoption of clear and stable policies 

and tools (Ghissellini et al. 2015). 

 

Successful examples of circular economy require involvement of all actors 

within the system and their capacity to create and link suitable cooperation and 

exchange patterns. Another important factor pointed out by Ghissellini et al. 

(2015) is the need for an economic return on investment, to provide motivation 

to use circular economy within companies. By this, it is also being said that the 

concept requires not only innovative concepts but also innovative actors, such 

as companies. The implementation of circular economy and its sustainable 

development vision is complex and needs to be supported by innovative actors 

providing changes in both practices, policies and decision-making tools 

(Golinska et al. 2015). 
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One of the key elements within circular economy is to preserve and reuse what’s 

already made. The concept of reuse is defined as: “any operation by which 

products or components that are not waste are used again for the same purpose 

for which they were conceived” according to the directive of the European 

Parliament and of the Council (2008/98/EU, p. 10). Described within circular 

economy, the products should be designed for appropriate lifetime and be able 

to reuse by maintain, repair and upgrade. This could include a pre-thought 

maintenance program to maximize lifetime, with a buyback program and 

supporting logistics system. Another key element within circular economy is 

collaborating in the supply chain to create joint value. By this it is said that one 

should work together throughout the whole supply chain to increase 

transparency and create joint value (Korhonen et al. 2017).  

 

The achievement of circular economy in a logistic perspective is called green 

logistics, which refers to environmental-friendly transportation and resource-

saved transportation (Guirong et al. 2010). Green logistics is a logistic activity 

that aims to reduce pollution of the environment and consumption of resources 

by using logistic technology planning and implement improved storage, 

packaging, handling, transport and distribution systems (Guirong & Zongjian 

2012) 
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2.5. Theoretical framework 

In order to understand the connection between the theories, the theoretical 

framework is illustrated in Figure 6. The theoretical framework includes aspects 

within logistics, handling, return system and circular economy.  

 

 
Figure 6: The listed theories have the following relationships in our study. 

 

The listed theories, illustrated in Figure 6, provides different aspects and 

dimension to the thesis. The combination of them are necessary for 

understanding how barriers can hinder implementation of a return system and 

to identify potential solutions, which is the aim of the study. The theoretical 

framework will tentatively be used to construct the first interview guide and to 

give a direction for the empirical findings. 

 

The logistic theory provides an insight in how reverse logistics could be 

established in a return system. Further, the handling aspects regarding packaging 

and ownership, creates insights in how the industrial packaging is perceived. The 

return system theory gives examples of different scenarios of return flows, while 

circular economy creates a link between reuse and environmental aspects.  
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3. Methodology 

This section aims to present the research methodology of the study. This includes the research 

approach, the methods of data collection and the research process. Further, the trustworthiness 

and ethical considerations of the study are discussed. 

3.1. Research approach 

Based on the aim of the study, which is to create a theoretical framework on 

how barriers can hinder implementation of a return system, a case study was 

determined to be the best suitable option. Yin (2003) declares that a case study 

is appropriate when the situation is in a real-life context about a phenomenon 

and when a “how” or “why” question is studied. Since the research questions 

are “how” questions, the case study is seen as an explanatory study. A single-

case study is conducted in one company and therefore the study will give a 

deeper understanding of the problem and could contribute to the theory-

building, since the single-case is studied carefully. Hence, an explanatory single-

case study was argued to be the best approach to the study. 

 

Throughout the study, a systematic combining approach was used. Systematic 

combining is the process where the framework, the empirical world, the theory 

and the case analysis are considered simultaneously, see Figure 7 (Dubois & 

Gadde 2002; Dubois & Gadde 2014).  

 
 

Figure 7: Systematic combining adapted from Dubois and Gadde (2002). 
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Further, systematic combining is described to be appropriate for unfolding new 

theories. The process is iterative and non-linear and allows the research to find 

new directions, see Figure 7. It allows the research questions and the theory to 

be reformulated during the process, which suits case studies well (Dubois & 

Gadde 2002). 

3.2. Methods of data collection 

The methods of data collection includes internal documentation and semi-

structured interviews. 

3.2.1. Internal documentation 

One part of the empirics related to the systematic combining, is secondary data 

collection. This was given from internal documentation such as maps, transport 

information, drawings and prices. The internal documentation was used to trace 

and map the current situation and to make calculation for a life-cycle 

assessment. Yin (2003) declares that internal documentation needs to be 

critically examined. There could be documents that handles the same issues but 

comes from different departments. That information needs to be examined and 

it needs to be decided if the information is credible or not. 

3.2.2. Semi-structured interviews 

Another part of the empirics is qualitative data in form of interviews. Given the 

research questions, qualitative data was determined to be suitable for the study. 

Bryman and Bell (2015) explains that qualitative data could be for example 

observations, qualitative interviewing and focus groups.  

 

Further, Bryman and Bell (2015) declares that interviews, for example semi-

structured interviews, are an established method for collecting qualitative data. 

The semi-structured interviews intend to give a deep understanding of the 

questions and a chance to ask follow-up questions. In addition, semi-structured 

interviews are a good way of collecting qualitative data since it makes the 

respondents to answer freely and spontaneously. The chance of asking follow-

up questions also gives the interviewer a possibility to prompt and ask more 

questions based on the answers from the respondents. Hence, qualitative data 

through semi-structured interviews suits this study well. For the interviews, 

interview guides were used, see Appendix A1 and A2. An interview guide gives 
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direction in how to categorize and analyze the qualitative data (McCracken 1988; 

Bryman & Bell 2015). 

3.3. Research Process 

For this study, theory was collected from books, academic journals, reports and 

electronic databases. As for the databases, Google Scholar and Karlstad 

University database OneSearch, which includes for example Scopus, 

ScienceDirect and Web of Science was used. The keywords used were reverse 

logistics, return systems, circular economy, reusable packaging and deposit system.  

 

The respondents in the given interviews were selected based on their work role. 

No consideration was taken to their gender, age or educational background. 

Each interview was set to around 30 minutes to increase the possibility for the 

interviewees to be able to participate. Before conducting the interviews, the 

interview guide was tested on a test person. Further, the agenda with the 

interview questions and the purpose of the study was sent to the respondents 

before the interviews so that they had the possibility to be prepared. 

 

In the beginning of the interviews, the anonymity of the respondent was clearly 

emphasized. During the interview, one handled the main questions and the 

other one listened. The one listening was observing reactions and possible 

opportunities to prompt and ask follow-up questions. The interviews were 

recorded and then transcribed. This fact, according to Bryman and Bell (2015), 

enhances the chance to understand the interviewees’ answers in their own terms 

and allows a more thorough examination.  

 

After a couple of interviews had been recorded, see Table 2, the findings were 

transcribed into themes according to thematic analysis described by Aronson 

(1995). Then additional theory was added, and more interviews were planned 

and conducted in order to fill in gaps according to the systematic combining 

approach. 
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Table 2: Conducted interviews. 

Respondent Company/Institute Department Position Date 

Duration 

(min) 

1 Valmet Logistics 

Project 

Forwarder 180301 30 

2 Valmet 

Global Project 

Management 

Project 

Manager 180302 30 

3 Valmet Sales 

Application 

Manager 180302 25 

4 Valmet Procurement 

Purchase 

Engineer 180305 25 

5 Karlstad University 

Faculty of 

Health, 

Science and 

Technology 

Professor 

Mechanical 

and Material 

Engineering 180307 35 

6 Valmet 

Supply 

Quality 

Supply 

Quality 

Engineer 180308 35 

7 Valmet 

Main 

Assembly 

Erection 

Supervisor 180314 25 

8 Valmet 

Global Project 

Management 

Project 

Manager 180419 30 

9 Valmet 

Product 

Management 

Product 

Manager 180424 30 

 

To be able to answer the research questions, respondents working in the whole 

chain, see Table 2, were determined to have the best knowledge about the 

current situation. Further, Guest et al. (2006) declares that saturation occurs 

within six to twelve interviews. Hence, the number of conducted interviews 

were seen as enough.  

 

Moreover, to complement the interviews, internal documentation from the 

company was collected in order to be able to trace and map the current situation. 

For the tracing and mapping process, visual mapping strategy was used (Langley 

1999). The internal documentation was critically examined and included maps, 

transport information and prices. For the life-cycle assessment, google maps 

were used to map the transportation and CES EduPack was used to calculate 

the environmental impact of the study, see Appendix A3. The CO2 footprint 

values are combined with the product mass for the transport frames and 

transportation distance to determine the environmental impact, see equation 1 
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and equation 2 in Appendix A3. CES EduPack is a material database for 

engineering calculations.  

 

After the data collection, the data was analyzed. Thematic analysis described by 

Aronson (1995) was used to identify themes and patterns from the qualitative 

data that was collected from the interviews. In this thematic analysis, the first 

step was to collect data and transcribe the conversations from the interviews. 

From the transcribed conversations, patterns and themes were identified and 

listed in an Excel-document. From these themes, further sub-themes were 

identified and listed. Once the themes and its sub-themes were collected, 

statements from the interviews could be formulated in the findings. When the 

interviews were analyzed in the thematic analysis, it was decided which themes 

that make meaningful contributions to understand the data and to answer the 

research questions. Each theme was considered if it had enough evidence within 

the data to be relevant to the data set (Aronson 1995). 

 

Throughout the research process, meeting with the two supervisors at Karlstad 

University and one supervisor at Valmet were held continuously. Additionally, 

three compulsory seminars were held during the process. The seminars included 

discussion and opposition of other group theses.   

3.4. Trustworthiness  

The trustworthiness within the study were based on four different criteria of 

evaluation which are credibility, transferability, dependability and confirmability 

(Lincoln & Guba 1985). As for the credibility, the assurance in the truthfulness 

of findings, a technique called triangulation were used, which focuses on the use 

of multiple data sources, such as books, reports and journals. To increase the 

credibility in the study, interviewing customers would have given improved 

understanding of the study. Regarding the transferability, namely the 

enforcement to put the findings in another context, this study is considered to 

be applicable for other similar companies working on improving their return 

processes (Ibid.). 

 

Lincoln and Guba (1985) states that the dependability and the confirmability 

regards the potential to repeat and confirm the findings. Since qualitative data 

were collected there are less opportunities for generalization based on a 

quantification of data. Also, the fact that the study is largely based on just one 

case study makes it harder to generalize the result. Moreover, the fact that the 
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interviews were conducted in Swedish and the report is written in English, could 

have led to misunderstandings due to the translation. This could noticeably be 

the fact for the quotes in the findings. 

3.5. Ethical consideration 

According to Bryman and Bell (2015), ethics in business research is important 

since ethical issues handles integrity and responsibility. In the beginning of the 

interviews, the respondents were asked if they wanted to participate in the study 

and permission to tape record the interviews were given. Further, the 

respondents were informed to be anonymous in the case study in order to 

encourage honest opinions in the interview questions. The respondents were 

therefore mentioned without names in the report and only with the 

interviewee’s position within the company.  
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4. Findings 

This section aims to present the findings from the study. The findings are divided into tracing 

and mapping a transportation process, description and handling aspects and barriers and 

opportunities regarding a return system. Lastly, a summary and a comparison is presented. 

The empirics are based on data collection by information retrieved from the company, the 

conducted interviews and the material database CES EduPack.   

4.1. Tracing and mapping a transportation process 

The tracing and mapping regards a specific project, where two transport frames 

are involved and investigated. This is a typical project for Valmet. The data is 

collected from internal documentation, from interviews and from given data in 

the material database CES EduPack.  

 

The site of the project is located in Anderson, US, and the transport frames are 

the frames to the yankee dryer and to the headbox. One piece of each frame 

was purchased in the specific project. In the next chapters 4.1.1-4.1.3, 

transportation details will be described for the specific project. The 

transportation details include Supplier to Valmet, Valmet to Customer and Customer 

to Valmet. In each chapter, transportation details such as transportation type, 

transportation costs and CO2 footprint are presented. 

 

Table 3: The purchase prices of the transport frames for the specific project. 

Component Cost (EUR) 

Yankee dryer frame 17600 

Headbox frame 3701 

 

The transport frames are purchased from a supplier in Lithuania and sent to 

Valmet in Karlstad. The purchase prices were given from Valmet’s internal data. 
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Table 4: CO2 footprint for the extraction of the material and the casting of the transport 

frames. 

Component Material Qty. 

Mass 

(kg) 

Material CO2 

footprint (kg) 

Casting CO2 

footprint (kg)  

Yankee dryer 

frame 

Carbon steel, 

AISI 1010, 

annealed 1 8000 14000 7000 

Headbox 

frame 

Carbon steel, 

AISI 1010, 

annealed 1 1239 2200 1100 

 

The transport frames are made of carbon steel, namely S235, which is a 

common steel. The data is given from the database CES EduPack and regards 

carbon steel, AISI 1010 (0,10 % carbon content), which gives an estimation of 

the CO2 footprint for the transport frames. The weight of the transport frames 

is also given in Table 4. Table 4 includes CO2 footprint for the manufacturing, 

which includes material extraction and manufacturing in form of casting.  

4.1.1. Supplier to Valmet 

This chapter describes the transportation way for the two different transport 

frames from Valmet’s supplier in Lithuania to Valmet’s site in Karlstad, Sweden. 

Data regarding transportation distances, costs and CO2 footprint are presented. 

 

 
Figure 8: Transport way for the transport frames from the supplier to Valmet. 
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The two transport frames in this project were transported the same way but 

different days, hence with different trucks and boats. This is often the case since 

the frames are needed different times in the projects. Both the frames were first 

transported by truck from Panevėžys, Lithuania, then by boat to Sweden and 

lastly with truck again to Valmet in Karlstad, see Figure 8. The distances are 

shown in Table 5. 

 

Table 5: Information regarding supplier to Valmet. 

Component 

Transportation 

type 

Distance 

(km) 

CO2 

footprint 

(kg) 

Cost 

transportation 

(EUR) 

Cost 

painting 

(EUR) 

Yankee 

dryer frame 32 tonne truck 548 310 

761 784 Yankee 

dryer frame Sea freight 300 31 

Headbox 

frame 14 tonne truck 548 170 

551 490 Headbox 

frame Sea freight 300 31 

 

Table 5 shows transportation type, distances and costs for the transportation of 

the transport frames from the supplier to Valmet. It also includes the CO2 

footprint for the transportation of the transport frames and painting cost. The 

distances in Table 5 are illustrated in Figure 8. 

 

After delivery to the company, both transport frames are painted at Valmet by 

an external painting firm. The cost for the painting is based on the area of the 

transport frames.  

4.1.2. Valmet to Customer 

This chapter describes the transportation way of the transport frames from 

Valmet in Karlstad to their customer in Anderson, US. Data regarding 

transportation distances, costs and CO2 footprint are presented. 
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Figure 9: Transportation way for the yankee dryer frame from Valmet in Karlstad, Sweden 

to the site in Anderson, US. 

 

The two transport frames in this project were transported similar ways, but 

different days, hence with different transportation types. The route differs in 

the start and in the end of the transportation. This is often the case since the 

two frames are different in size and weight and are needed different times in the 

project. 

 

For the yankee dryer transportation, the transportation starts at Valmet in 

Karlstad, Sweden, and goes by boat to the harbour in Gothenburg, Sweden. 

From the harbour in Gothenburg it is transported by boat to Rotterdam, in the 

Netherlands, see Figure 9. From Rotterdam it is further transported over the 

Atlantic Ocean to Charleston, US. From Charleston, US, it is transported by 

boat at rivers to Eutawville, US, and finally by truck to the site in Anderson, US, 

see Figure 10. The yankee dryer is transported by boat as far as it is possible due 

to its size and weight. 

 

 
Figure 10: The different transportation routes for the yankee dryer frame and headbox frame. 
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The transportation type to the site differs for the yankee dryer frame and for 

the headbox frame, as seen in Figure 10. The difference is that the headbox 

frame goes by train instead of by boat from Karlstad to Gothenburg and in the 

final route by truck from Charleston, US, to Anderson, US. The reason behind 

this is because it is possible to transport the headbox frame in a container, while 

the yankee dryer frame is too big to be transported in a container. 

 

Table 6: Information regarding Valmet to customer. 

Component 

Transportation 

type 

Distance 

(km) 

CO2 

footprint 

(kg) 

Cost transportation 

(EUR) 

Yankee dryer 

frame 32 tonne truck 281 190 

462008 Yankee dryer 

frame Sea freight 8209 860 

Headbox 

frame 14 tonne truck 339 85 

2744 Headbox 

frame Sea freight 7926 830 

Headbox 

frame Rail freight 225 46 

 

Table 6 shows transportation type, distances and costs for the transportation of 

the transport frames from Valmet to the site in Anderson, US. It also includes 

the CO2 footprint for the transportation of the transport frames. The distances 

in Table 6 are illustrated in the Figure 9. 

4.1.3. Customer to Valmet 

This chapter describes a possible reverse transportation way for the two 

transport frames from the customer in Anderson, US, to Valmet in Karlstad, 

see Figure 11. The reverse transportation way is imaginable and could differ in 

reality. Data regarding transportation distances, costs and CO2 footprint are 

presented. 
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Figure 11: The reverse transportation way for the transport frames from the site in Anderson, 

US, to Valmet in Karlstad, Sweden. 

 

The possible reverse transportation is assumed to handle both the yankee dryer 

frame and the headbox frame in the same container, since it is possible to 

dismantle the yankee dryer frame. 

 

In the first marker 1, see Figure 11, the transportation goes by truck from 

Anderson, US, to the harbour in Charleston, US. From the harbour in 

Charleston, US, it is further transported by boat to Rotterdam, and thereafter to 

the harbour in Gothenburg. From Gothenburg it is transported by train to 

Valmet in Karlstad as seen in the area marked with 2, see Figure 11. The route 

is the same, but reverse, as the forward transportation of the headbox frame. 

 

Table 7: Information regarding the customer to Valmet. 

Component 

Transportation 

type 

Distance 

(km) 

CO2 

footprint 

(kg) 

Cost transportation 

(EUR) 

Container 32 tonne truck 339 100 

2744 

 

Container Sea freight 7926 830 

Container Rail freight 225 46 

 

Table 7 shows transportation type, distances and costs for the two transport 

frames, in the same container, from the site in Anderson, US, to Valmet in 

Karlstad. It also includes the CO2 footprint for the container. The distances in 

Table 7 are illustrated in the Figure 11. 
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4.2. Description and handling aspects 

Together with chapter 4.1 Tracing and mapping a transportation process, the 

description and handling aspects aims to answer research question 1: How is 

industrial packaging handled today?. The findings are given from internal 

documentation and from conducted interviews, see Table 2: Conducted 

interviews. 

4.2.1. Transport frames 

The purpose and use of transport frames are described by the respondents to 

protect the products and the equipment, to ease the process and transportation 

and to ease the management of the frames. The sizes of the yankee dryer and 

the headbox are different and therefore different transport frames have to be 

used for each product.  

 

All transport frames are made of carbon steel, namely the material S235, which 

is a common and inexpensive steel. There are several different transport frames 

at Valmet and they differ in size, weight and construction. The material is 

suitable for multi-time use according to the respondents. After they are 

delivered to Valmet, the transport frames are being painted with anti-corrosive 

paint, before being sent out to the customer. After delivery at the customer, the 

transport frames are not reused.  

4.2.2. Handling and process flow 

The packaging is mostly handled by the company themselves and they use 

containers as a packaging solution when shipping the headbox to the customer. 

However, the yankee dryer can’t be handled in a container since it is too big and 

therefore it is transported by boat. Together with the transport frame, wood 

packaging is also used to protect the yankee dryer when it is shipped. Further, 

to keep the yankee dryer and its surrounding safe, the transport frame 

surrounding the yankee dryer is welded into the boat. 

 

The process flow of the headbox frame and yankee dryer frame are described 

in Figure 12.  
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Figure 12: The flow of the transport frames for the yankee dryer and the headbox, from 

supplier to customer. 

 

As seen in Figure 12, the supplier receives the order of the transport frames and 

sends them to Valmet when needed. Recipiency and assembling are then done 

at Valmet and thereafter the transport frames are sent to the customer together 

with the company products. 

4.2.3. Stakeholders and ownership  

The respondents declare that involved parties includes both internal and 

external stakeholders. 

 
Figure 13: Internal activities and responsibilities at Valmet. 

 

As shown in Figure 13, there are a lot of stakeholders involved in the 

responsibility of the transport frames at Valmet. The internal stakeholders are 

salespersons, design engineers, purchasers, project forwarders, goods receivers, 

assemblers, site personnel, delivery managers and project managers. The 

external stakeholders are mostly external forwarders but also an external 

assembly firm which helps with the assembly at the customers site. For example, 

the shipping department hire an external forwarder to handle the logistics and 

transportation from the supplier to Karlstad, and then from Karlstad to the site. 

They also hire an external forwarder to supply Valmet with containers before 

packaging the products.   
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After the transport frames are delivered, they belong to the customers. The 

customers are free to do what they want with them. According to the 

respondents, a solution where the transport frames are owned by Valmet would 

be possible, since the material is more valuable for Valmet than for its 

customers. Most information about the frames are shown in the technical 

specification, but if the customer doesn’t require, the explicit prices of the 

frames are not shown in the quotation. Therefore, the transport frames are not 

specifically included in the sales-contract with the customer. 

 

We have it in our own cost estimation as a row but it's not something we 

usually report to the customer. So we try to avoid details to the customer 

in the pricing. (Respondent 3). 

 

Respondent 2 further mentions that it is better if the company themselves has 

responsibility for the shipping and not the customer. Otherwise it might take 

longer time and Valmet has to wait for the customer to perform the shipping. 

4.2.4. Return flow 

The respondents explain that Valmet has no established return flow or reverse 

logistic processes today. However, some articles are from time to time returned 

to the company. In these cases, goods are marked with a label and a packing list 

and sent back to Valmet. Examples of this is a tool shed. Respondent 2 explains 

that this tool shed follows the transportation to the customer and then back to 

Valmet. Further, Respondent 3 mentions that some steel beams and steel sheet 

have been returned before.  

 

One is that it's a repetitive customer who bought something similar to the 

previous one and has not thrown out this equipment. (Respondent 3). 

 

The steel beams and steel sheets were returned from a well-established customer 

to Valmet. If the customer is repetitive, a return process could be easier to 

perform.  
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4.3. Barriers and opportunities 

Barriers and opportunities aims to answer research question 2: How are the barriers 

and opportunities for implementing a return system described in the case?. The findings are 

given from internal documentation and from interviews, see Table 2: Conducted 

interviews. 

 

The barriers and opportunities are firstly presented in Table 8, which gives a 

summary of the quotes from the conducted interviews. These barriers and 

opportunities are divided into themes, namely transport frames, handling and 

process flow, stakeholders and ownership and return flow. The themes were 

derived from the quotes. These themes are described in separate chapters, 4.3.1-

4.3.4, where barriers and opportunities are presented in different paragraphs.   
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Table 8: Summary of quotes for barriers and opportunities. 

Transport 

frames 

Barriers 

“They cannot look scabby and old when we deliver new 

details again. They must receive a new painting [...] and 

visual inspection of the welding of course. I would probably 

recommend that.” (Respondent 6). 
 

“Depending on the yankee size, there must be a number of 

some sort of assortment [...] then you do not have to wait for 

a frame to go home [...] that means a number of frames in 

circulation is needed.” (Respondent 8). 

Opportu

nities 

“The customers just put them out so to speak, so they are not 

reused.” (Respondent 6). 
 

“The customer is not really interested in the frames. They 

would be happy if we remove them.” (Respondent 8). 

Handling 

and process 

flow 

Barriers 

“There is a handling and storage problem when the frames 

come here, it has to be laid off, it has to be checked, it may 

need to be painted or freshened before it leaves again [...], 

because you have a storage cost, you have to fix frictions 

because you want the stuff to look fresh [...] It is probably 

the handling itself that's the problem”. (Respondent 8). 

Opportu

nities 

“The yankee frame is also screwable so it could be screwed 

apart in small pieces. Also, the headbox are small parts that 

you could pick apart.” (Respondent 7). 
 

“They will be stored outside [...] it lays outside until there's 

a need [...]." (Respondent 6). 

Stakeholders 

and 

ownership 

Barriers 

“The customer wants them in case of service or something 

[...] there could be a value in them if the customer wants to 

move them.” (Respondent 2). 
 

“There must be somewhere written in the contract that the 

customer understands and doesn't expects to own the frame. 

We must be able to show the customer that we own this and 

that we use it for transportation." (Respondent 8). 
 

There may be a built-in unwillingness to start a return 

system. It's hard to put such ideas in the workplace [...] We 

have been at high pressure here for several years and are 

drowning at work. It is required that someone engages, 

because someone needs to drive it.” (Respondent 8). 

Opportu

nities 

“We on site together with the shipping department could be 

responsible for a return process. There would be no major 

problems to send them back.” (Respondent 7). 
 

“Project manager would be involved, he is not the one who 

does it but would be involved, the shipping department and 

then depending on the type of equipment, that person needs 

to be involved. Also, someone who works in the assembly.” 

(Respondent 8). 
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“Because customers are always interested in a cost-reducing 

discussion, whether they really care or not, they want to have 

that discussion with us to make sure they get the lowest price 

from us.” (Respondent 3). 
 

“The ownership would be specified under the shipping part 

of the contract. You would just enter that the transport frame 

is not owned by the customer [...] Today we have a technical 

specification and it talks about what is included in the 

delivery and we could write a note that says: Please note that 

the transport frame is not customer owned, Valmet owns it. 

That wouldn't be a problem.” (Respondent 8). 

Return flow 

Barriers 

“I cannot imagine there are any laws, because these are no 

such details, but perhaps some customs-duties.” 

(Respondent 6). 
 

“You need to look geographically as well. Shipping costs for 

different parts of the world and then customs rules in 

different parts of the world [...] some countries are good, 

easy at shipping and in some countries, it is very hard.” 

(Respondent 8). 

Opportu

nities 

“It would technically be completely possible.” (Respondent 

3). 
 

“We have an IT-system [...] and we can register the frame 

when it has arrived and just search in the system when you 

need a transport frame for the yankee in a special size, it will 

tell you if it’s there or not. I think that’s not a problem.” 

(Respondent 8). 
 

“We can lower the price of the product to be able to reuse it. 

That's probably the way I see it with a deposit system. It 

might be a good thing.” (Respondent 6). 
 

“We have sent back some boxes of equipment, but then it's 

the shipping department that takes care of it. Then we put on 

a packing list just then they take care of the rest.” 

(Respondent 7). 
 

“We can argue that we are environmentally friendly when 

we send back and reuse. It feels unnecessary if they just 

stand there.” (Respondent 2). 
 

"It may be good from the environmental perspective. Every 

company wants such a profile and stamp. To say that you 

are lean. And counting it on CO2 footprint may be better than 

counting money”. (Respondent 8). 
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4.3.1. Transport frames 

The transport frame barriers regard refurbishing. The refurbishing includes a 

visual control to ensure good quality and to check if the transport frames could 

be reused. There are also difficulties regarding different diameter sizes on the 

yankee dryer, which means that there are different sizes of the yankee dryer 

frames. Therefore, it has to be a number of frames in circulation to make a 

return system working. Otherwise the frames will be stored and not used for 

long time. 

 

The main opportunity is that it would be possible to reuse the transport frames. 

The transport frames are not usually used at the sites, which gives incentives 

and creates opportunities for reuse of them. There is also no problem to reuse 

the material since it only need a visual control and the painting could be done 

at Valmet by a painting firm.  

4.3.2. Handling and process flow  

The barriers of the handling aspect regard to that the transport frames are too 

big to be returned with ordinary containers and have to be disassembled. If they 

are not disassembled, they can't fit into ordinary containers and the 

transportation cost will increase. There are also some potential problems with 

handling and storage at Valmet. The storage barriers regard costs and long time 

before usage.  

 

One opportunity is that the yankee dryer frame and the headbox frame are 

screwable and could be taken apart. If the frames are taken apart, they would fit 

in a container and it would be possible to pack several transport frames in the 

same container. There is enough space for storage, so the transport frames could 

be stored outdoor, at Valmet’s area.  

4.3.3. Stakeholders and ownership 

The barriers regarding involved parties and ownership regards unwillingness and 

responsibility issues. Sometimes the customer wants to have the responsibility 

for the logistic process and they might see value in them. Instead, it would be 

better if Valmet had the responsibility for the logistics. It is also important to 

make it clear who owns the transport frames and it needs to be specified and 

stipulated in the sales-contract with the customer. There could also be barriers 
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regarding unwillingness and commitment in taking responsibility for a return 

system. 

 

Opportunities regarding the responsibility is that Valmet could have the 

responsibility for the booking of the return according to respondents. A 

stakeholder opportunity is that the customers would be interested in a 

discussion to minimize the prices for the transport frames, even if it regards a 

small minimization. The customer most likely would be able to send the 

transport frames back in return for a better price. Even if the transport frames 

represent just a small part of the whole cost for a machine. Further, it could 

easily be specified that Valmet owns the transport frames in the contracts. 

4.3.4. Return flow 

The barriers regarding a return flow to the company regards customs-duty, 

geographical challenges and lack of routines. Today, the company has no 

routines for returns and a return system would require creation of routines. The 

return flow might also involve customs-duty and therefore unexpected costs, 

especially since the costs may differ depending on the location of the customer 

site. 

 

There are several opportunities concerning a return flow. A logistic return process 

would be possible and the company's existing IT-system could handle returns. 

A return solution could include a deposit-based system where the customer pays 

less for the product in return for managing the return transportation. 

Alternatively, the customer could pay less for the product but Valmet manages 

the return transportation themselves by using their external forwarder. A return 

system also has the potential to save money and at the same time improve the 

company image of being environmental friendly, according to several 

respondents. A return system for the transport frames could be used for returns 

on other goods as well and therefore minimize emissions by minimized 

transportation. 
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4.4. Summary and comparison 

The summary refers to the life-cycle for one project. Several projects are then 

compared with returns of the two frames instead of new purchases. The 

comparison regards costs and CO2 footprint for the current situation compared 

with a return process.  

4.4.1. One project 

This chapter summarizes one project involving the yankee dryer frame and the 

headbox frame. A project is seen as a new delivery for Valmet from supplier to 

customer. 

 

 
Figure 14: The whole life-cycle for the two transport frames combined (1 project), from 

material extraction to the end delivery at the customer. 

 

Figure 14 presents the CO2 footprint for the life-cycle of the two transport 

frames including material extraction, manufacturing and transportation from 

supplier to customer. This life-cycle represent the CO2 footprint for one project. 

 

Table 9: Economic and environmental summary for one project. 

Component Description Cost (EUR) 

CO2 Footprint 

(kg) 

Yankee dryer & Headbox 1 project 488639  27300 

 

Table 9 summarizes purchase, painting and transportation costs for one project 

for the two transport frames from supplier to customer. It also summarizes the 

CO2 footprint, seen in Figure 14. 
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Figure 15: Illustration of 1 project and 1 project + 1 return. 

 

Figure 15 shows a comparison of 1 project and 1 project + 1 return. 1 project 

includes the transportation of the frames with the yankee dryer and the headbox 

involved to the customer. 1 return regards the return transportation back to 

Valmet, only for the frames, without the yankee dryer and the headbox involved. 

After the frames are returned to Valmet, they are used once again for 

transportation with the yankee dryer and the headbox to the customer. 

4.4.2. Several projects 

This chapter compares projects with several returns to the same customer site 

of the two frames instead of new purchases. The comparison regards costs and 

CO2 footprint for the current situation compared with a return process. The 

comparison presents if the transport frames are reused 1-4 times.  

 

The following Figure 16 presents if the transport frames are returned to Valmet 

and reused in different number of projects. 
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Figure 16: CO2 footprint comparison for several projects.  

 

As seen in Figure 16, the material and manufacturing are twice as much when 

comparing 2 projects with 1 projects and 1 return and thrice as much when 

comparing 3 projects with 1 projects and 2 returns. See definition of 1 project 

and 1 project + 1 return, Figure 15. The material and manufacturing ratio in 

Figure 16 continues for each return. However, the CO2 transportation values 

are higher regarding the respective return solution. All in all, the CO2 footprint 

decreases more when the transport frames are being reused several times.  

 

The following Table 10 presents the same return comparison as Figure 16, but 

for the economic savings if the transport frames are reused 1-4 times. The 

savings for 1 project and 1 return are compared with 2 projects and the same 

structure applies for the other projects. 
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Table 10: Economic comparison for several projects with return of the yankee dryer frame 

and the headbox frame to Valmet. 

Savings 

1 project + 1 

return compared 

with 2 projects 

1 project + 2 

returns compared 

with 3 projects 

1 project + 3 

returns compared 

with 4 projects 

1 project + 4 

returns compared 

with 5 projects 

EUR 19869 39738 59607 79476 

% 2,03 2,71 3,05 3,25 

 

Table 10 shows the possible savings if the yankee dryer frame and the headbox 

frame are returned to Valmet, instead of purchasing new transport frames for 

the projects. As seen, each reuse saves 19869 EUR and the savings percentage 

ranges from 2,03 to 3,25 if the transport frames are reused 1-4 times. 
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5. Discussion 

This section aims to connect the findings with the theory section by discussing barriers and 

opportunities. The findings are analyzed, discussed and interpret with the use of previous 

research and theory. The section is divided into transport frames, handling and process flow, 

stakeholders and ownership and return flow. 

5.1. Transport frames 

If the transport frames would be returned and reused, they would only need a 

visual inspection as well as new painting at the company. That could be 

strengthened by Agrawal et al. (2015), who explains that the products which are 

going to be reused only requires minor inspection and maintenance before 

reuse.  

 

Tornese et al. (2016) describes retrieval of pallets with two common 

repositioning policies. One of the policies, known as take-back policy, where all 

pallets are sent to an inspection regardless of their condition, are a likely scenario 

for the transport frames. The other policy describing inspection at the pickup-

location is not necessary since the company most likely wants to take back the 

transport frames anyway. Within the visual inspection the transport frames 

could be sorted into reuse, manufacturing, teardown and end-of-life disposal, 

also as mentioned by Tornese et al. (2016). 

 

Ren et al. (2017) describes different pallet pool scenarios to manage the 

ownership of the pallets. One example is a private pool scenario, where the 

manufactures have control over their own pallets. In our study, some 

respondents’ mentions that a solution for the transport frames would be to 

manage the logistics and packaging as a return system. There could be an 

assortment of different transport frames and they could be controlled by the 

company, similar to the solution mentioned of the pallets by Ren et al. (2017). 

5.2. Handling and process flow 

A main barrier that was detected in the specific case was the internal 

communication. This barrier provides new aspects of logistics, packaging and 

return system combined. It was especially notably regarding the specific 

knowledge of the screwable yankee dryer frame and regarding the IT-system. 

Some of the respondents’ mention that the yankee dryer frame could not be put 

apart while another respondent argues that the yankee dryer frame is screwable 
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and could be put apart. The same goes for the IT-system, where some 

respondents argued that a return system would work within the current IT-

system, while other respondents didn’t knew if it would be possible. This fact 

implies the lack of specific knowledge about handling of the yankee dryer frame 

and handling of the IT-system. Within a smaller organization with better 

communication, a reverse process maybe wouldn’t be considered as a barrier.  

5.3. Stakeholders and ownership 

Rahman and Subramanian (2012) mentions lack of personnel resources as a 

barrier. In addition, Insigna and Werle (2000) mentions outsourcing as a 

solution when the company has a low internal capability. However, the company 

has capability and personnel that could handle a return process themselves. The 

implementation of a return system could be solved by the existing site 

personnel, the project forwarder, assembly personnel, goods receiver, quality 

engineer and the project manager. García-Arca et al. (2014) mentions that the 

operational foundations need to be fixed in the aspect of responsibilities and 

assignments. Since there are no reverse logistic processes at the company today, 

there are no document or contract stipulating who has the responsibility for 

what.  

 

To be able to implement a return system and to set roles within the company, 

there has to be commitment. Agrawal et al. (2015) and Abdulrahman et al. 

(2014) mentions this as a barrier in terms of lack of commitment. Creating 

routines and making it clear who is responsible in the return process, could 

possibly increase the commitment. 

 

The first step in a return process would be to set the roles in a routine. One set 

of roles are that the personnel at site together with the project forwarder, goods 

receiver, quality engineer and the assembly personnel could be in charge of a 

return solution, managed by the project manager. When the transport frame is 

ready to be returned, the site personnel would dismantle it and inform the 

project forwarder who arranges a container for transportation which the 

transport frame could be put in. At delivery at the company, the assembly 

personnel would be in charge of the receiving. When the transport frames are 

received by a goods receiver, the quality engineer performs a visual control. 

Therefore, the barrier lack of personnel resources doesn’t need to be considered 

as a barrier.  
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Another barrier mentioned by Abdulrahman et al. (2014) is lack of coordination, 

but this barrier would not be a problem if all the mentioned personnel works 

together. Further, Agrawal et al. (2015) mentions lack of reverse logistic experts 

as a barrier. But this is not a problem, because the company already has the 

knowledge about relevant logistic dilemmas and a return process. 

 

McKerrow (1996) discusses different ownerships of packaging and strategies 

for each situation. As the findings clarifies, the customer-owned solution is the 

solution today for the company, since the customer owns the transport frames 

when they are delivered. However, there are incentives and possibilities to 

change the ownership according to the respondents, and that would be 

necessary for implementing a return system. For that situation, the solution 

where the company owns the packaging would be preferable.  

 

Furthermore, McKerrow (1996) explains that a major problem and a barrier is 

that it is unclear who owns the packaging. This barrier is especially important if 

the ownership of the transport frames would change from customer owned to 

manufacturer owned. It has to be discussed early in the negotiation with the 

customer and stipulated clearly in the quotation that the transport frames are 

owned by the company and that they have the power to return them if they 

want to.  

 

The ownership of packaging and different perceptions of boundaries are 

discussed in the theory as boundary objects (Star & Griesemer 1989). That 

theory provides new aspects of barriers concerning logistics and packaging 

together. The barriers regard the fact that the transport frames are perceived 

and have different value for different stakeholders, even though it regards the 

same process. It is important to understand the value for each stakeholder 

before implementing a return system.  

5.4. Return flow 

Since there are no routines for returns within the company today, unknown 

customs-duty could be a barrier. Customs-duty differs for different countries 

and a return system may therefore be limited to specific areas to be economic 

feasible or supportable. Some countries might involve unexpected costs. Seen 

to this, a barrier which hasn't been mentioned before is location barriers. For 

example, a return system might be feasible in some parts of the world but not 

in other parts due to different customs-duty. 
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Agrawal et al. (2015) explains that the implementation process of reverse logistic 

could be made by either economic reasons or legislation. Also, Silva et al. (2013) 

argues that cost is one of the major barriers in the adoption of reverse logistics. 

The study shows cost saving if a return system would be implemented. But on 

the other hand, some costs are unknown and may occur during the 

implementation of a return process. These are for example storage costs, 

personnel working costs and refurbishing costs. Therefore, it is difficult to 

guarantee cost savings.  

 

A possible solution regarding a return system could be in form of a deposit-

based system. Walls (2011) discusses deposit systems and gives examples of 

solutions within beverage containers, batteries, tires, automotive oil and other 

hazardous material. The solutions build upon the fact that there is an up-front 

fee on a product and then a rebate when the product is returned. A similar 

solution could be feasible at the company, but with a rebate of the transport 

frames for the customer, and in return the company is the owner of them and 

could take them back after delivery.  

 

Circular economy in the aspect of logistics is declared by Guirong et al. (2010) 

as green logistics and Guirong and Zongjian (2012) discusses how to plan and 

improve the handling and the packaging of the logistics. For the possible reverse 

process from the customer to the company, the fact that the yankee dryer frame 

is dismantled, reduces the pollution since it is possible to transport it in the same 

container as the headbox frame. If that hadn't been the case, another 

transportation would have been needed which would have increased the impact 

of the environment. Reusing the transport frames provides a great 

environmental improvement regarding carbon dioxide emissions, as the levels 

decrease with the reuse.  

 

The study corresponds well to the key element within circular economy to 

preserve and reuse what’s already made. A return system would create a closed-

loop economy by reusing the transport frames. Ghissellini et al. (2015) mention 

that circular economy aims to increase the reuse of products and create a better 

balance between economy, environment and society. A return system would be 

one way for the company to target this fact.  
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Collaboration within the supply chain is one key element within circular 

economy (Korhonen et al. 2017). Working together and creating a return system 

and reusing material will create joint value by collaborating through different 

department throughout the organization. Besides economic and sustainable 

benefits, it could also provide social benefits by showing transparency within 

organizations.  

 

The findings in this study corresponds well to the company’s agenda called 

Sustainability360° (Valmet 2018b), especially regarding the company's focus on 

a sustainable supply chain connected with the United Nations Sustainable 

Development Goal. The findings also correspond well with the strategy and 

performance target for Valmet in Karlstad, specifically the environmental goal.  

 

There is some uncertainty within the findings regarding the calculations in CES 

EduPack and google maps. CES EduPack as a material database uses default 

data that could differ from the reality. For example, the default information 

about the sizes of the trucks and the exact material differ from reality. The same 

uncertainty occurs in google maps when drawing the transportation way, since 

it is plotted manually. Also, the comparison regards a project to the same custom 

site multiple times. This will not happen in reality since the company’s projects 

are based in different locations in the world. Therefore, the actual values for 

future projects could differ.  
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6. Conclusion 

This section aims to present the conclusion of the study by answering the research questions. 

The purpose of the study was to investigate how to make a reuse of packaging for an industrial 

company.  Further, the study's aim is answered by creating a framework for contribution to 

knowledge. Lastly, managerial implications and suggestions for future research are pointed out. 

6.1. How is industrial packaging handled today? 

The company has customers worldwide. The packaging is mostly handled by 

themselves and they use containers as a packaging solution when shipping their 

products to their customers. Their shipping route normally starts with 

containers from Karlstad and thereafter the containers are sent by boat or by 

train to Gothenburg. If their customer is located in Europe, the delivery 

normally goes by truck. If their customer is located outside Europe, the 

container is normally carried out through a bigger harbour, often from 

Rotterdam in the Netherlands.  

 

Today, industrial packaging is handled by many stakeholders within the 

company. The logistics process of industrial packaging includes sales personnel, 

design engineers, purchasers, project forwarders, goods receivers, assembly 

personnel, site personnel and project managers. During the transportation from 

Karlstad to their customers, external forwarders are involved.  

 

The transport frames are one type of industrial packaging that the company 

uses. There are several types of transport frames, but the transport frame for 

the yankee dryer and for the headbox are usually part of every project. The 

transport frames are made of carbon steel, a material called S235, which is a 

common and inexpensive steel. The frames are being painted by an external 

painting company with anti-corrosive paint, before being sent out to the 

customer. When the transport frames are delivered, they are no longer in the 

company’s possession. The customer then owns the packaging. The transport 

frames are not being reused today. The ownership of the frames is stated in the 

contract in the early negotiation of a project by the sales department. 

 

Since the packaging is not owned by the company after delivery, they have no 

routines or processes for reverse logistics or returns today. Some articles are 

taken back, but it is not that common and it is not part of a process. 
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6.2. How are the barriers and opportunities for implementing a 

return system described in the case? 

The barriers and opportunities identified for implementation of a return system 

are presented in Table 11. 

 

Table 11: The barriers and opportunities for implementation of a return system. 

Themes Barriers Opportunities 

Transport 

frames 

Needs to be refurbished: visual 

control and painting. 
 

Assortment of different sizes 

needed. 

Possible to reuse. 
 

Visual control and painting 

could be done at the company 

by a painting firm. 

Handling 

and process 

flow 

Has to be assembled. 
 

Unknown storage time before 

usage. 
 

Lack of specific knowledge. 
 

Lack of internal communication. 

The frames are screwable and 

could be taken apart. 
 

Could be stored outdoor at the 

company, space is available. 
 

Stakeholders 

and 

ownership 

Company wants full 

responsibility. 
 

Customer wants to keep the 

frames for service and sees value 

in them. 
 

Lack of time and commitment. 

The company could handle the 

responsibility and booking of 

returns. 
 

Easy to specify ownership in 

the contract. 

Return flow No routines for returns. 
 

Unknown customs-duty. 
 

Location barriers. 
 

Need argument for environment 

and economy. 

A reverse logistic process 

would be technically possible. 
 

Improves the environment and 

the company image. 

 

The central barriers and opportunities relates to the transport frames, handling 

and process flow, stakeholders and ownership and return flow, see Table 11. 

The barriers are further presented in Figure 17, the theoretical framework. In 

chapter 6.3, Theoretical framework, potential solutions to overcome the barriers 

are presented. Moreover, practical aspects and implications for some of the 

barriers are presented in chapter 6.4, Managerial implications. 
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6.3. Theoretical framework 

This chapter aims to answer the aim of the study, which is to create a theoretical framework on how barriers can hinder implementation 

of a return system and to identify potential solutions. Further, it aims to present the most important theoretical insights and emphasize 

the study’s contribution to knowledge development.  

 

The study’s contribution to knowledge development regards identification of new barriers that can hinder implementation of a return 

system. The most important insights within this study is in form of new barriers, in relation to the studied industry. These are lack of 

internal communication, lack of time and location barriers. 

Figure 17: The theoretical framework from the study. 
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6.4. Managerial implications  

Based on the empirical findings of the study, there are high incentives for 

implementation of a return system based on environmental aspects. A return 

system would benefit the environmental aspects in terms of lower carbon 

dioxide emission, as well as it would improve the company image. 

 

The study found the following practical aspects and implications for 

implementation of a return system: 

 

1. The transport frames should be considered as a part of the 

transportation to the customer, i.e. not customer-owned. This would be 

specified in the quotation at sale.  

2. A price minimization could be considered to create incentives for the 

customer to accept the change of the ownership. The company should 

emphasize and promote to the customers that they take care of the 

environment by reusing material and take responsibility at customer 

sites. 

3. Specify responsibilities by creating routines. The involved parties at the 

company should be project forwarder, site manager, assembly personnel, 

goods receiver, quality engineer and project manager. The following 

bullet points describes the return process: 

 Site manager arranges the disassembling when the frames are 

ready for transportation and contacts the project forwarder. 

Disassembling routine/instruction included. 

 Project forwarder books the transportation with external 

forwarder to pick up the transport frames. 

 The assembly personnel together with the goods receiver receives 

the transport frames. 

 Quality engineer performs visual control. 

 The project manager has overview of the process. 

 External painting firm paints the transport frames. 

 

However, before implementation of a return system, some considerations about 

economics and practical implementation should be handled: 

 

1. Investigate customs-duty to specific countries since some countries 

might not be economic feasible or supportably.  
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2. Consider making an assortment of frames at the company since there are 

different frames for different articles.  

3. Investigate standardization of transport frames. The transport frames 

could be screwable and be able to handle different sizes of articles. 

4. Investigate usage of a standardized container which could follow every 

project to the customer site. Make this to a routine where the container 

could involve tools and also have room for spare parts and the transport 

frames to be sent back. The container could be prepared with holes or 

hooks to make it easy to load the frames.  

6.5. Future research 

One suggestion for future research is to perform similar studies in other 

industries to make the result more generalizable. In that case, the investigation 

could have a more quantitative approach. The research could handle several 

companies, to find out whether there are any similarities and trends regarding 

the barriers and opportunities for investigated return systems.  

 

Moreover, another idea for future research is to investigate the new identified 

barriers that this study found, related to implementation of a return system. The 

identified barriers are lack of internal communication, lack of time and location 

barriers. These barriers need future research in the context of combined 

theoretical dimensions and industries, since they appear as new barriers in 

relevance to the previous research. 
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Appendices 

A1: Interview guide 1, initial interviews 

Ask if it's okay that we use the interview in our study and that the person is anonymous. 

Also explain that the interview is recorded. 

Introduce ourselves and our purpose with the study. 

 

Introduction 

 Can you tell us about yourself? What are you working with, what role do 

you have? 

Industrial packaging 

 Who is responsible for shipping industrial materials today? 

 What stakeholders are involved in the process? 

 How is material sent today? Which department is responsible for this? 

 Is something taken back from the customer? In that case, how and what? 

 Are there any laws, legislations or restrictions that regards returns today?  

Transport frames 

 For what articles are transport frames used? 

 What are the transport frames used for, what role do they have in 

logistics? 

 What are the process for the transport frames, what happens to them 

today?  

 How long do they usually take to be delivered? 

 Why are not the transport frames today being reused? 

 Are there any restrictions for reuse of the transport frames? 

Return system 

 Are there any processes for returns to Valmet? How does this look like? 

General questions 

 Is there anything we have not asked regarding your experiences that 

you’d like to tell that could help us in our study? 

 Do you have someone to recommend to interview who has additional 

knowledge? 

 

Follow-up questions were asked during the whole interview. 
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A2: Interview guide 2, secondary interviews 

Ask if it's okay that we use the interview in our study and that the person is anonymous. 

Also explain that the interview is recorded. 

Introduce ourselves and our purpose with the study. 

 

Introduction 

 Can you tell us about yourself? What are you working with, what role do 

you have? 

Transport frames 

 What are the process for the transport frames, what happens to them 

today?  

 What stakeholders are involved in the process? 

 Why isn’t the transport frames being reused today?  

 Ownership of the transport framework would have to be included in a 

contract. Do you have any idea about this?  

 Should Valmet own the transport frames throughout the process or 

would it be better if the customer owns the frames and return them? 

Return System 

 Do you know if there are any processes for returns to Valmet from 

customer?  

 Do you know if a return process for transport frames have been 

discussed before? 

 What type of transportation would be preferred in a return process of 

transport frames? 

 Which are the stakeholder that should be involved in a return process?  

 Should there be any special IT-system for returns or does it fit in the 

existing system? 

 How would a return process for transport frames look if you should 

decide?  

 Do you see any restrictions on a return system? 

 Would it be good with a return system? What benefits for Valmet do you 

see? 

Packaging 

 Are there any problems with disassembling the yankee transport frames? 

 Could the frames be placed in the same container for return?  

 Are there any frame that doesn’t fit into a regular container? 

 Can you imagine any other difficulties when packing the transport 

frames? 
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 How is the condition of the transport frames after usage?  

 Can you give an indication of how many times they could be reused? 

 How could a visual control of the transport frames be done? 

General Questions 

 Is there anything we have not asked regarding your experiences that 

you’d like to tell that could help us in our study? 

 Do you have someone to recommend to interview who has additional 

knowledge? 

 

Follow-up questions were asked during the whole interview. 

 

A3: Environmental calculations 

Table 12: Transportation energy and CO2 footprint in CES EduPack. 

Transportation type 

Transportation energy 

(MJ/tonne/km) 

CO2 footprint, source 

(kg/MJ) 

Sea freight 0,16 0,071 

Rail freight 0,31 0,071 

32 tonne truck 0,85 0,071 

14 tonne truck 0,46 0,071 

 

Table 13: CO2 footprint data for material and manufacturing in CES EduPack. 

Process CO2 footprint (kg/kg) 

Material 1,72 - 1,9 

Manufacturing (Casting) 0,829 - 0,916 

 

𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 = 𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑚𝑎𝑠𝑠 & 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ∗ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ∗

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑚𝑎𝑠𝑠                                      (1) 

  

𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝐶𝑂2 = 𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑚𝑎𝑠𝑠 & 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ∗ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ∗

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑚𝑎𝑠𝑠 ∗ 𝐶𝑂2 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡 (𝑠𝑜𝑢𝑟𝑐𝑒)                            (2) 

 

 

 

 

 

 

 

  



 

 

 

 


