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Abstract 

The manufacturing industry has over the last few decades been driven with products that have limited 

lifespan within the economy, utilizing raw material insufficiently and creating unwanted waste. With 

growing population on earth, we need to make sure that we utilize our raw materials effectively to 

ensure sustainable utilization. 

In this paper the objective is to identify how Marel can support sustainable development by 

implementing circular economy in their spare parts supply for the FlexiCut. When the transition from 

linear economy to circular economy has been proven for this small step the knowledge can be 

transferred to other product groups within Marel and have a circular economy for all spare parts 

supplies within the Marel group.  

The business model exists, the case studies exist and the role models are out there. There is a challenge 

to go through this transition but with defined short term wins, small steps, open communication and 

visibility for Marel staff and customers, this transition of spare part supply for the Flexicut as a Circular 

business model can be the role model for greater steps within the service department of Marel as a 

group.  
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Introduction 

Maintaining raw materials in the economy and design out waste are two important pillars in 

manufacturing in order to reduce resource extraction and transition to sustainable development. 

Consequently, CO2 emission and environmental impacts will be reduced. 

Flexicut 

The Flexicut is newly developed machine that detects pin bones in fish, using X-ray technology. The 

machine uses waterjet cutting technology to remove the pin bones and then portioned with knives 

afterwards. Marel has already sold over 50 machines worldwide. Within innovation it is important to 

look at the development process with circular economy in mind, and make sure that all parts of the 

Flexicut are robustly design. The consumable parts can be replaced and refurbished for later re-

introduction into the economy with maximum energy retention. 

 

 

In this paper I will research what impact it will have for Marel to replace its business model for spare 

parts in the Flexicut. Instead of using current linear economy, using Circular economy where Marel is 

responsible for the afterlife of the used parts. By maintaining the ownership of the used spare parts 

Marel can either share, maintain/prolong, reuse/redistribute, refurbish/remanufacture or recycle the 

used parts for the purpose of maintaining the energy within the manufactured part at the highest level.  
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Marel was founded in 1983 by group of Icelandic engineers. Their task was to develop onboard electric 

scales for the fish industry. Since then Marel has grown both internally and externally through 

acquisition to become a world leader in manufacturing equipment to process poultry, fish and meat 

proteins with a turnover in excess of over 1 billion EUR.   

Marel has a vision to transform the way food is processed in the world, the vision is “A world where 

quality food is produced sustainably and affordably”. To be able to maximize the vision, Marel needs to 

analyze how the organization can minimize virgin raw material use in their production. This journey 

needs to start at the initial step of innovation with robust design and throughout service and the lifetime 

of the equipment in order to achieve sustainability. Implementing Circular Economy business model will 

be a pivotal factor in realizing the vision. Though the journey should start at innovation, the current 

portfolio of Marel needs to be setup to minimize carbon footprint as much as possible. 

Marel participates in multiple forums and programs to realize the journey for a more sustainable future. 

As Marel CEO, Árni Oddur Þórðarson states:  

“We, as leaders in global businesses, need to walk the talk and align our vision and 
execution towards the UN’s Sustainable Development Goals. Every day, team 
Marel is guided by a clear vision where we envisage a world where food is 
affordable for everyone and produced in a sustainable way. In partnership with 
our customers and suppliers we are transforming the way food is processed.” 
(Who We Are, 2018) 

It is therefore very motivating to work on research that is aligned with the vision of Marel which is 

heavily supported by the CEO. The support from the CEO in this case would be one of the pivotal steps 

according to the eight stage process of creating major change. (Kotter, 2012) 

The idea initiating my interest in this field started when I worked on a project during my second 

semester in the MPM study, where we were conducting a project for Festa, Center for Sustainability 

(samfelagsabyrgd.is) regarding the Circular Economy. During this study I discovered that Philips do a 

leasing program for industrial lighting, where Philips owns the parts (bulbs) and you as the consumer 

would pay a certain fee on a regular basis for the lightning. This way Philips is in full control of 

manufacturing, re-using or remanufacturing of their produced material. My thought process was “Why 

is Marel not doing this?” 

The research question I want to answer in this paper is “Does Marel have opportunity to implement 

Circular Economy on Spare Parts supply for Flexicut?” 
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Literature Review 

Sustainability. 

“In the year 1987, sustainability was defined in the World Commission on Environment and 

Developments in the Brundtland report as: “Our Common Future, as development that meets the needs 

of the present without compromising the ability of future generations to meet their own needs”” 

(Glossary of summaries) 

Sustainability can have a simple definition, you can only utilize per year that that has been produced per 

year. Global Footprint Network has logged the earth overshoot day for 15 years. The specific day means 

that everything produced after that day is not sustainable, in 2019, the overshoot day was July 29th. That 

is a clear signal for us that we, as habitants on earth are not sustainable and therefore we are reducing 

the ability of future generations to meet their own needs. (Global Footprint Network, 2020) 

Linear Economy 

Linear economy has been the leading economy in manufacturing over the last decades. The linear 

economy traditionally follows the “take-make-dispose” process. (Baporikar, 2020) Where the raw 

material is disposed instead of re-utilized, creating waste that commonly ends up in landfills. The value 

in the linear economy is created by selling as many products as possible. The focus of the product 

development has been to utilize raw material in the way that the lifetime of the product is sufficiently 

short so the consumer can purchase new equipment model with upgrades instead of having upgrades 

implemented in to the current equipment/product, therefore the old one is redundant and waste. 

Circular economy 

Circular economy is based on designing out waste and pollution, keeping products and materials in use, 

and regenerating natural systems as replacement for current linear economy system. By designing out 

waste and designing robust systems/equipment we take step forward in minimizing use of raw material. 

(Ellen MacArthur Foundation, 2017) 

Innovation is the first step to achieve a circular economy. Innovation should aim to design products that 

have no waste, keep the energy, labour and materials that are put in to the product so it can be re-used. 

Explanation for the circular economy is shown in the butterfly model below 

The left side of the diagram is the biochemical process and on the right shows the process of the stock 

management, which is the process that Marel would need to follow. Starting from the bottom “User” 
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the further up the process you need to go, the more energy you will lose within the process. Therefore, 

the target should be to prioritize the useage of machinery/spares as following from top to bottom. 

Table 1 - Ellen MacArthur Stock Management Priorities 

1. Share 

2. Maintain/Prolong 

3. Reuse/redistribute 

4. Refurbish/Remanufacture 

5. Recycle 

 

 

Figure 1 - The Circular Economy System Diagram (Ellen MacArthur Foundation, 2017) 

 

Types of Circular Economy products 

For a Circular economy different business models have been identified in order to reduce the pains of 

linear system.  (Hire and Leasing, performance / Service system, incentivized return, asset management, 

collaborative consumption, long life.  (Zero Waste Scotland Limited, 2021) The one model that is 

referred to the most is Product Service Systems (Service system) 

Product service systems 

Product service systems (PSS) is a business model widely considered to be key part for businesses to 

become circular. It gives manufacturer power to shift the business from producing and selling to develop 
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and offer services. Implementing PSS relays on the fully integrated value chain between different 

suppliers and the user of the material. means that the infrastructure for “cradle-to-cradle” needs to be 

defined at every manufacturer in order to fully utilize the PSS. (get the most out of the raw material) 

(Hernandez, 2019) 

Examples of different business approaches using Product as service: (Lewandowski, 2016) 

 Product leasing 

 Pay per service unit 

 Result oriented services 

 Functional results 

Below are examples where these models have been implemented successfully.. 

Philips light offer light as service 

Philips now offers  lighting as a service instead of bulbs as a product. By doing so, Philips are in total 

control of their manufactured products and therefore the afterlife of the raw material. Either as reuse, 

refurbish components or recycle. (Phipps, 2019) 

Schiphol Airport in Amsterdam took up the lightning as a service business model with ENGIE (Signify 

(Philips) ) for Lounge 2 at Schiphol Airport. The airport has a goal to become the most sustainable airport 

in the world. Taking up this service was a step towards that goal. Their power consumption reduced by 

50% and the new luminaires have 75% longer lifespan compared to the previous one. Most importantly 

though is the approach that Schiphol Airport didn´t have any capital investment upfront, simply a signed 

service contract with monthly payments. (Signify Holding, 2019) 

Caterpillar – Circular economy - maintenance 

Caterpillar offers a remanufacturing program, called Cat Reman. With their initiative they are 

remanufacturing over 68.000 ton per year of end-of-life iron. The program is exchange based where 

customers return the used component in return for a remanufactured product. In the program Cat 

Reman is making new ways in order to reduce, reuse, recycle and reclaim materials at their end of life 

period and remanufacture parts and components. With their strict process to ensure highest quality, 

customers receive remanufactured parts in replacement for the worn parts, the worn part goes back to 

Cat Reman, undergoes “salvage” process to restore worn and damages components before being 

recirculated again. (Caterpillar, 2021)  
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Life Cycle Analysis 

In 2018 Circular Solution conducted a Life Cycle Analysis (LCA) for the Flexicut machine.  A LCA is a 

method to determine to environmental impact that a product has on the environment throughout the 

lifetime of the machine. (Ilgin & Gupta, 2010) In this way it is possible to evaluate what the total impact 

a certain product will have. Expected sales number etc should be counted into that factor. At the same 

time the innovation team should analyze how the product can be handled as “Cradle-to-Cradle” concept 

instead of cradle-to-grave. It is pivotal to consider this at innovation stage to determine what actions 

can be taken to minimize impact on the environment and ensure sustainability. 

Manufactured in Iceland the total CO2e for the raw material to manufacturing of the machine is 9.876 

CO2e kg where stainless steel counts for 96% of that. Spare parts are an insignificant number to the 

total CO2 emission. The biggest gain for the Flexicut would be to design the body of the machine to be 

fit for long term usage  (Circular Solutions, 2018) 

Tracebility of Spares 

PSA groupe, automotive manufacturer (Citroen, Opel; Peugeot; Vauxhall) has developed their business 

for second hand spares. Spares that are in acceptable condition, from cars that are no longer in use 

offered on a lower price to customers that choose so. The PSA Group identified three R´s 

 Reman 

 Repair 

 Reuse 

All parts are marked to certify that the part has been processed and passed manufacture tests. The 

renovation of an engine saves up to 80 percent of material and consumes up to 50% less energy 

compared to the production of the same new engine. (Peugeot S.A, 2021) 

Change Management 

About 70% of change initiatives fail in some way. John. P Kotter introduced in his book, Leading change 

eight stage process of creating major change. (Kotter, 2012) 

Table 2 - Eight Stage Process of Creating Major Change - John P. Kotter (Kotter, 2012) 

1. Establishing a sense of urgency 

 Examining the market and competitive realities 

 Identifying and discussing crises, potential crises, or major opportunities 
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2. Creating the guiding coalition 

 Putting together a group with enough power to lead the change 

 Getting the group to work together like a team 
3. Developing a vision and strategy 

 Creating a vision to help direct the change effort 

 Developing strategies for achieving that vision 
4. Communicating the change vision 

 Using every vehicle possible to constantly communicate the new vision and 
strategies 

 Having the guiding coalition role model the behavior expected of 
employees 

5. Empowering broad-based action 

 Getting rid of obstacles 

 Changing systems or structure that undermine the change vision 
6. Generating short-term wins. 

 Planning for visible improvements in performance or “wins” 

 Creating those wins. 

 Visibly recognizing and rewarding people who made the wins possible. 
7. Consolidating gains and producing more change. 

 Using increased credibility to change all systems, structure and policies 

 Hiring, promoting and developing people who can implement the change 
vision 

 Reinvigorating the process with new projects, themes and change agents. 
8. Anchoring new approaches in the culture 

 Creating better performance through customer- and productivity-oriented 
behavior, more and better leadership, and more effective management 

 Articulating the connections between new behaviours and organizational 
success 

 Developing means to ensure leadership development and succession 
 

Research Method 

The objective with the research is to identify next steps for Marel to implement a Ciruclar Economy 

business model for spare part supplies and therefore reduce environmental impact and 

maintain/increase sustainability throughout the lifetime of the machinery manufactured by Marel. 

Case Study model was conducted by analyzing what impact it might have by changing the business 

model for the Flexicut from linear economy to circular economy. Data from Marel service department 

was used to execute the case study. 

The case study was supported with interviews from a number of processors using the Flexicut to gain 

insight on their perspective towards a circular economy and how important it would be for their 
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business. The interview type can be considered as general interviews where I followed a questions 

guideline to maintain focus on the conversation, still maintaining freedom within the interview. See 

appendix for interview question guideline. 
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Research Results 

Marel’s Flexicut business model is a linear economy model. Where the customer purchases the machine 

and the spare parts as needed over the lifetime of the machine. As the customer owns both the machine 

and the spare parts used for maintenance the business model is considered to be linear. 

Flexicut Service setup 

Marel offers a Service Level Agreement (SLA) to users of Flexicut. Marel schedules service visits 

according to usage.  

Marel would conduct scheduled maintenance work according to the hours running per machine. There 

would be total of 21 service visits for the 10 years where spare parts are replaced.  

According to data from Marel during the 10 year lifetime of a single Flexicut machine and based on a 

single eight hour shift Marel recommends the customer to purchase and replace close to 2.200 spare 

parts, mainly plastic and stainless steel that is considered as wear and tear parts. 

Table 3 - Example of Spares for Flexicut  

Part Type Quantity 

Stainless Steel Bearings: 400 pcs 

Blastic bearing (Spherical bearing) 140 pcs 

Drive pin (Stainless Steel) 882 pcs 

Diamond Orifices 42 pcs 

Knifes 32 pcs 

Conveyor belt 94 meters 

 

Service Schedule 

The  items listed in table 3 are close to 68% of all the spares that are used throughout the lifetime of the 

FlexiCut, all these items are outside of the spare part package purchased with the machine and are part 

of the Service level agreement that the customer has with Marel. Currently there are over 50 Flexicuts 

running in the world (about 20.000 stainless steel bearings over the next 10 years). 
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Customer investment cost 

Looking at investment cost for a processor to purchase a Flexicut with Service level agreement for 10 

and 20 years. Service and spare parts would be 65% and 79% of the total investment for the processor. 

If only the spares from the SLA are calculated, they would be from 10-12% of the total investment. 

 Service and spares of total 

Investment 

Spares of total 

investment 

10 Year Investment 65% 10% 

20 Year Investment 79% 12% 

 

Reflecting the numbers above, spare parts have limited impact on the total cash flow per machine. 

Marel Short term win. 

Due to the fact that all Flexicut processors in Iceland have a service agreement with Marel it can be 

considered as “low hanging fruit” in taking next steps towards a Circular Economy to define the Service 

agreements as circular. Meaning that all spares Marel delivers to customers are in the ownership of 

Marel and are returned to Marel during service visits. Marel would monitor the stock at customer site 

during these visits and ensure that the parts are returned to Marel. The circular implementation for 

FlexiCut service program would have very marginal impact on Marel cashflow, less than 0,001% per 

machine. 

As step 6 in Kotter states to generate short term wins, (Kotter, 2012) the implementation of spare parts 

into circular economy and showing the quick win towards sustainability. That case can surely be used as 

an introduction and quick win for the steps towards a circular economy within the group of Marel. 

Change Program. 

In the field of changes, it is important to recognize the eight stage process from Kotter, both externally 

with customers as well as internally within Marel, especially from an innovation point of view. 

To avoid the change within Marel, both internally and externally to become unsuccessful, like 70% of 

change management projects Both customers and Marel resources need to be closely analyzed and 

monitored throughout the implementation. The eight-stage change process method  by John P. Kotter . 

Where every step would be followed is important to make the transition easier moving forward. (Kotter, 

2012) 
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Interviews 

The interviewed processors are processing white fish, where they process up to 80 tons of fish per day, 

with up to 130 personnel (excluding admistrative and trawler boat roles) that are directly related to the 

processing operation. 

The larger companies have a defined sustainability policy and a few of them are quite far ahead with 

SMART approach, where they monitor their main KPIs concerning sustainability. The smaller processors 

don´t have defined sustainability policy, they do however operate with the mindset of sustainability, for 

instance of using longliners fishing method instead of trawl. Longliners are considered to be 1,5 times 

more advantages in CO2 emission per ton catched than trawl and fewer drawbacks. (A.A. Grakoe, 2011) 

Regardless of having defined policy or not, all of the interviewed participants agreed that any step 

towards extending lifetime of raw material and manufactured parts is an important part of realizing 

sustainability. It was however not discussed if that would be at any cost, which has to be taken into 

consideration as well. 

Marel has already taken steps forward on their journey towards a Circular Economy and sustainability. It 

is possible to define the scales Marel offers with 7 years warranty as function guarantee, this can be 

considered as robust innovation and manufacturing which supports reducing carbon footprint and use 

of raw material. 
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Discussion 

The end of life process of the spares and the machine is not currently a Marel responsibility. Marel 

therefore relies on their customers to utilize the used spares in best possible manner. To maximize the 

energy within the process it would be more feasible from a sustainability point of view if Marel would 

maintain ownership of both the machine and spare parts throughout the lifetime of the Flexicut. 

Opportunities for Marel in the Circular System: 

Currently spares are offered either as part of a SLA agreement or on a per order basis. Circular economy 

would allow Marel to maintain ownership of the spare parts throughout their lifespan, meaning when a 

used part is replaced with a new part Marel refurbishes the spare by either repairing them, or recycling 

them in order to maintain the energy of that particular part inside the circular system. 

External Spare Parts 

All spares that are supplied by Marel from a third party should be returned back to origin with the target 

of maintaining the energy within the Circular economy to refurbish/remanufacture level. 

Just as Flexicut customers would hand the responsibility on used Spare parts over to Marel. Marel 

should align with suppliers of third-party spare parts to maintain the usage of the energy within the 

circular system. For example, a bearing supplier has a return program for used bearings but now it 

seems that it is only available for large bearing (wind turbines etc.) however, that doesn’t mean that 

bearing suppliers shouldn’t be responsible for the sustainability of their production. 

Internally Manufacturing 

Marel should define the process to handle spare parts that are manufactured by Marel with the target 

of maintaining the energy by using one of the criteria in the Ellen MacArthur Circular Economy system 

Diagram as shown in figure 1. Above. 

Not all spares would be handled the same way. But a defined process should be done per spare part to 

maximize the energy within the system.   
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Future thoughts 

Technology and upgrades are improving every day, the FlexiCut robust frame can live through multiple 

life cycles of the components within the machine. Can innovation expect to fit future technology 

improvements and innovations within the same frame in order to use the frame for the next 20-30 

years? Potentially reducing the environmental impact by half. 

Innovation broader focus. 

The largest impact implementing a Circular economy within Marel will be on resources within 

innovation. They will be required to not only analyze how they can improve processing technology, but 

they will as well be expected to fully analyze the use of raw material in the equipment. With the mindset 

of robustness and circulation. As this is a quite different approach to current business as usual and 

thought process method currently practiced by innovation it is important to have clear change 

management process identified. 

According to Kotter (2012) it is important to follow the method step by step, but in advantage for Marel. 

Marel already defined their vision towards sustainability. Marel has a great opportunity to have the 

spare parts implementation to Circular Economy as a short win, a success story. 

Conclusion 

The research gives indication that Marel can reduce waste in general for their spare part supplies for the 

Flexicut by implementing circular economy Refuse or refurbish process for their service department. The 

biggest challenge would be to implement the financial flow for the circular economy as changing from 

linear economy to circular economy could cause temporary reduction in cash flow. However, it is pivotal 

for Marel to participate in reducing use of raw material to become sustainable. The Cash flow for the 

spare parts of the Flexicut is minimal for the group of Marel. 

All Icelandic processors running Flexicut have a service contract with Marel. Therefore, implementing a 

circular process for the spare parts is ideal. Next step for Marel would be to analyze what process Marel 

will have for the used spares. As there is no benefit just to have it returned, the full process back into 

the economy system needs to be identified per part. For example can Pure North receive all the plastic 

material? If not, how can we ensure a circular process for the material then? 
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The ReMan program that Caterpillar has implemented is worth considering for Marel. It can be used as a 

frame model for Marel with a Circular Spare Part program. 

Kotter defined the short terms wins important to succeed in the change process, by starting on changing 

the business model for spare parts supply for the Flexicut can surely be considered as a quick win or low 

hanging fruit for success in the journey Marel will take on in coming years towards sustainability. 
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Appendix 1 – Questionnaire for interviews 

 What kind of production do you run on the Flexicut and what is the volume? 

 How many are working in the your production? 

 What kind of service contract do you have with Marel? 

 What is the sustainability strategy of the company? 

 Are spare part supplies for the Flexicut from Marel? 

 Would you consider spare parts from circular economy business model? 
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