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                                                                                        4. Part III - A circular industrial model

                                                                4.2 Reuse packaging model for FMCGs within personal care in Denmark

                                
                    The design of a reverse logistics system is critical to its long-term viability. The value chain for plastic from 
 cradle  to  cradle  is  long  and  consists  of  plastic  manufacturers,  label  manufacturers,  product  developers, 
 designers, retailers, consumers, municipal waste companies, private waste collectors, waste handlers and 
 the buyers of recycled plastic for new products. 


A future industry model follows a reuse approach.  


Despite technological advancements (see Ioniqa), it is my belief that time has not arrived yet for the reuse of 
 packaging within personal care products. I think we need to get on the other side of 2025, both so that we 
 can see the effect of an EPR implementation in Denmark, but also so that we can calculate the environmental 
 benefit that the reuse resource has in relation to recycling. The likelihood that plastic will continue to be 
 preferred as packaging for the personal care products is high, and consumer safety must be addressed when 
 reusing products.   


As mentioned earlier, according to Plastindustrien 90% of the plastic in the household waste of Denmark are 
the plastic types PP, PET and PE. Rethink Plastic (2018) adds that the use of three different types of plastics 
(in addition to several blending materials) means that the total fraction for each type of plastic is too small, 
and a current business case for a Danish sorting plant does not justify the investments it will require. Rethink 
Plastic  was  created  in  connection  with  the  project:  “Design  dogmas  for  plastic  packaging  in  retail,  which 
increases  the  value  added  in  recycling”.  They  received  financial  support  from  the  Danish  Environmental 
Protection Agency to support the objectives of the Danish resource strategy.  
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 As there are many recycled plastics that are not so desirable, the industry has to unite using the same plastic 
 polymers. The solution is to find the type of plastic that is most suitable for reusability in relation to personal 
 care products. At some point the reuse products will reach their end-of-use circle, and then it is important 
 that  no  downcycling  will  take  place.  By  focusing consistently on one  plastic  type,  and  converting  existing 
 packaging made in other plastic types to this one, it will be possible to increase the total volume of this plastic 
 fraction and thus create greater incentive for investments in recycling this plastic type. Closing the loop in 
 the value chain only recycling or upcycling is acceptable.  


Many packages are made of different materials, and it is not unusual for a tube to be made of one kind of 
 plastic, the seal in another, and the lid of a third, maybe colored plastic. If we are to increase the incentive 
 for investment in and conversion to reusable packaging, we must strive keep the individual types of plastic 
 separate.   


Purity of the plastic fractions, together with volume, is crucial in order for a smaller country like Denmark to 
 create a business case for reuse (and recycling) plastic from households. 


The  next  step  will  be  to  compromise  with  the  21st  century’s  mainstream  production  mode,  mass 
 customization. In order to gain a competitive advantage in a highly competitive business environment, where 
 customer demands rapidly change, manufacturers are forced to offer a customized product.  This is of course 
 acceptable,  when  it  comes  to  content  of  shampoos,  soaps,  lotions  etc.,  but  the  packaging  should  be 
 standardized in terms of durable design, to enable reusing. This will ease the reverse logistic handling flow.  


If countless packaging’s have to find their way back to the processor and manufacturer who is in charge of 
 washing and refilling, the logistics transport setup will be challenging. Technically this is not an impossible 
 task, but the extra CO2 emissions on a complicated and longer transport network, will diminish the benefits  
 of the reuse model.  


4.2.1 Pilot project  


A pilot project is an initial smaller scale implementation of a planned larger project. Its purpose is to learn, 
 discover  unforeseen  issues,  and  reveal other  roadblocks,  prior  to  implementation  of  the  full project.  The 
 business  case  is  used  as  a  method  to  build  credibility  around  a  business  idea, and  demonstrate  proof of 
 concept. This case  is based on my own idea and the  companies mentioned have  not  been involved. “Big 
 scale” is used to symbolize the ideal scenario.  


Starting in 2023, Coop, Salling Group, Dagrofa and Matas should initiate a pilot project assembling their own 
private  brand  label  products  within  personal  care.  This  means  that  their  own  chain  brands;  Levevis, 
Änglamark,  GRØN  Balance,  and  Matas  Striber  will  have  a  standardized  package  design,  and  only  be 
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 differentiated by brand labels. Product categories such as; face cream, shampoo, conditioner, body lotion, 
 hand cream, foot cream, liquid soaps, sun lotion, and deodorants (stick, spray, roll-on) etc. will in terms of 
 packaging look (and be) the same. The packaging on Figure 21 serves as inspiration.  


Within each product category the colors must be the same, the polymers must be the same, and the sizes 
 must be the same. For convenience, only one size of 


packaging  will  be  offered  at  the  beginning  within 
 each  product  category.  Digital  watermarks  will  be 
 added to the packaging and this will be elaborated 
 on later. The different brand labels will be made as 
 stickers,  which  can  be  easily  separated  from  the 
 packaging during washing. 


4.2.1.1 Total cost of quality and customer satisfaction  


A pilot project also has the advantage of allowing the total cost of quality to be measured during the project 
 process. Cost of quality allows all the stakeholders to determine the extent to which its resources are used 
 for activities. Obtaining this information allows the stakeholders to determine the potential savings to be 
 gained by implementing process improvements. For a reuse packaging model it is important to address the 
 prevention costs, so efforts are concentrated on preventing defects in the whole supply and reverse chain.  


These  are  initiatives in order meet the customers perception of quality. It  is not  the  intension to risk the 
 relationship of the brands customers due to a new design. A sustainable solution cannot stand alone and the 
 eight dimensions of product quality: performance, feature, reliability, conformance, durability, serviceability, 
 aesthetic  and  perceived  quality  (Handfield  et  al.,  2016)  still  have  an  important  role  to  meet customers’ 


expectations. The pilot project has to make sure that customer satisfaction is not put at risk, as it is a critical 
 component  of  profitability.  Keeping  customer  satisfaction  has  many  benefits;  customers stay with  the 
 company  longer, deepen their  relationship  with  company,  demonstrate less  price  sensitivity,  and  will 
 often recommend the company's products or services to others.  


When you  realize  the  above  actions  it  will  be  easier  to  sell  the  pilot  project  idea  to Coop,  Salling  Group, 
 Dagrofa and Matas. According to my questionnaire most consumers are willing to accept a deposit return 
 scheme, so this should not be a constraint for the reuse model, and the companies should not fear change in 
 buying behavior.   


This represents a win/win situation for both the company and consumer relationship. Brand  loyalty  and 
 customer  retention  can  be  achieved  through  deposit  and  over  time  reward  schemes  for  reusable 


Figure 21. Example of standardized packaging designs  
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 packaging. The user experience can be improved by enhancing the look, feel, or functionality of reusable 
 packaging,  which  can  be  more  high-end  as  its  initial  production  cost is  divided  over many  uses.  And 
 when  technology  is  ready,  companies  can  gather  useful  user  information;  consumer  preferences, 
 system  performance,  etc.  can  be  gathered  by  incorporating  digital  technologies  such  as  RFID  tags, 
 sensors, digital watermarks, and GPS tracking into the reusable packaging system.  


Other  benefits  of  a  responsible  CSCM,  that  hopefully  should  generate  value  for  the  involved  companies; 


Improved collaboration with the processing facility acting as a supplier. Dialogue and cooperation to improve 
 CSR performance will strengthen relations with suppliers and can contribute to increased productivity and 
 reduced costs. The goal is the improve product quality.  


Responsible CSCM can help to safeguard product quality and promote the development of more even more 
 sustainable loops. The risk of negative PR will be reduced. Following a sustainable path, a sound reputation 
 will  be  created  in  order  to  attract  and  retain  the  most  qualified  employees.  Furthermore,  obliging  risk 
 management will provide security for investors and creditors in their assessments. 


Finally, creating new market opportunities. CSCM can be used proactively to brand the company and create 
 new market opportunities.  


4.2.1.2 Utilizing economies of scale 


To  minimize  costs,  and  utilize  economies  of  scale,  it  is  recommended  that  the  four  brands  and  related 
 products will be manufactured by the same plastic packaging manufacturer. At least until the pilot project is 
 underway. For the pilot project it is not crucial whether the plastic packaging is manufactured on Danish soil 
 or foreign. This is justified on the basis that it is not expected that packaging will be re-produced after they 
 are introduced on the Danish market. Hence, they are circulating in a closed loop. More lids, dispenser pumps 
 etc. are expected to be manufactured, as these will be subject to more use and discarded more often the in 
 loop.   


“Pantbekendtgørelsen” determines how the return deposit scheme  system should be.  The return deposit 
 scheme  is  politically  regulated  in  an  order  of  the  Environmental  Protection  Act.  “Pantbekendtgørelsen” 


clarifies,  among  other  things  which  beverages  and  packaging  manufacturers  that  have  to  use  a  deposit 
 scheme.  Clarifies  who  is  required  to  accept  consumers'  empty  bottles  and  cans,  and  how  the  Dansk 
 Retursystem is to manage the work (Dansk Retursystem n.d.).  


I interpret “and packaging manufacturers” to mean that the system is not exclusively for cans and bottles. 


Probably Dansk Retursystem will have the exclusive right to operate the system, but the above statement 
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 should make their willingness to cooperate easier. It is assumed that the Dansk Retursystem will share their 
 reverse vending machines, which are adopted by the Danish politicians – or at least their logistics network.  


Therefore,  the  pilot  project  will  implement  a deposit  return  scheme.  The  schemes  involve  the  cost  of  a 
 deposit being added to the price of all personal care products of the involved brands. The deposit will be 
 redeemable when consumers return the empty packaging to a designated return point.  


We saw in the questionnaires question 5 that a majority of consumers wish to adopt a price structure on 
 deposits that is identical to drink bottles and cans on the Danish market, 1-3 DKK. For the pilot project this is 
 not ambitious enough. However, it becomes difficult to impose a high deposit price, as this may influence 
 consumers to buy rival products that are not yet subject to a deposit. If it is too high, consumers risk being 
 put off – a high initial cost will always daunt consumers, even if they are going to get some of that cost back 
 at some point. If it is too low, then the scheme will not have anywhere near the desired effect. 


I believe 4-6 DKK is reasonable per product, and this level will hopefully keep as many products as possible 
 in  the  closed  loop. 56%  of  the  respondents would  accept  this  level.  Women  are  considered  to  buy  most 
 personal care products – 67% of women would accept this level.  


Finally, the deposit is the minimum amount required to be added to the cost of a product, but the circular 
 loop must prevent companies introducing a core price increase and then using the deposit amount to mask 
 it. Doing this might boost profits, but consumer trust in the scheme will be lost entirely if its main goal is to 
 make money rather than reduce waste. 


4.2.1.3 Establishing the operations environment  


For  the  pilot  project  it  is not  the  intention  to  compromise  on  the manufactured  packaging.  In  the  entire 
 personal  care  product  segment,  a  lead  capacity  strategy  will  be  met.  This  will  ensure  that  all  companies 
 involved  have  adequate  capacity  to  meet  all  demands,  even  during  periods  of  high  growth.  As  some 
 packaging’s in the loop will be destroyed, and not able to re-enter the loop before re-manufacturing, it is 
 important to have a buffer stock. Furthermore, it is to be expected that some packaging's will end up in the 
 wrong bin – and lost in the loop. 


For establishing the supply chain operations and reverse flow to go as smoothly as possible, the involved 
companies will have to participate in a joint annual operations plan (AOP). The AOP serves as the companies' 
annual target in terms of sales and supply – in this case for the private label brands. This is in order to have a 
joint overall manufacturing production that fits inventory levels acquired to manage the circular loop. Sales 
and operation planning (S&OP), and the master scheduling, will of course still be managed by the individual 
brands. The loop of packaging, however, will be shared. The loop will be divided in four flow sections, in order 
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 to better determine when the specific products will be filled and what capacities are still available to meet 
 new demand; 1/4 of the products will be on the shelves ready for sale, 1/4 will be home at the consumers, 
 1/4 of the packaging's will be in the reverse flow, and finally 1/4 will be ready for filling or at the companies 
 brand storage.  


There  will  be  uncertainly  in  returns.  To  forecast  in  general  has  it  challenges,  and  the  reuse  flow  is  no 
 exception. How much packaging’s will re-enter the loop after purchase, and in what condition will they be? 


How many circles in the loop can you expect before a disposal of the packaging will take place? The pilot 
 project  will  be  a  good  indicator  for  how  Danes  will  meet  and  handle  the  initiative.  Many  personal  care 
 products have a life-span after purchase and first usage of more than a month, and are not always used daily; 


this  makes  the  return  calculation  difficult  to  predict.  In  order  to  create  an  effective  reverse  flow,  it  is 
 preferable to have a predictable and stable flow, where the processing plants targets and capacities are met 
 at  the  right  time.  In  addition  to  the  volume  of  returns,  an  important  factor  is  the  type/condition  of  the 
 returned packaging’s; representing the money value of the packaging’s, and how much percent of sales is 
 returned. These are important factors – together with the resources involved, including human resources, 
 dedicated to returns. 


Finding the right balance between demand and supply will be difficult to measure during the first few years, 
 as it is a new industry model, and there will be uncertainly in how the consumers will accommodate it.  


4.2.1.4 Reverse logistics  


An essential prerequisite for an efficient deposit and return system is that consumers have an easy way of 
 returning their empty packaging, thus getting the deposit back. This means that anyone who sells or delivers 
 a product  that  is  subject  to deposit, must  also  be  prepared to accept  the  empty packaging  in return  and 
 reimburse the deposit. 


Big scale: Coop, Salling Group, Dagrofa will use their reverse vending machine recycling system, for taking 
 the new resource stream return. Today, bottles and cans are scanned inside the reverse vending machines. 


TOMRA is the world leader in the field of reverse vending (Tomra.com, n.d.), with over 82.000 installations 
across more than 60 markets. Already in 2014 they launched a 360-degree recognition system that provides 
faster and more hygienic packaging reception. Importantly this system applies to other types of packaging 
that have not previously been possible to receive in a reverse vending machine. The technology exists, and 
hopefully Coop, Salling Group, Dagrofa’s reverse vending machines will be able to receive the new resource 
stream, with minor updates. The reverse vending machines will instead of 3, handle 4 resource streams: 1) 
Glass bottles 2) Aluminum cans 3) PET drink bottles and 4) Personal care plastic packaging.  
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 Using the reverse vending machines is the best case scenario. A more primitive approach is having a separate 
 container in the grocery stores where you can return the packaging products when empty. This container will 
 include a smart scanner able to calculate return deposit. For a pilot project an IoT app solution for return 
 payment could work. Personal care products have much longer usage life, and volumes cannot be compared 
 to bottles and cans, therefore I think a separate container solution can work as well.  


Another  alternative  for  returning  packaging  is  an  outside  drop-off  point  located  at  strategic  locations 
 throughout the country. However, I am convinced that we need to go further in the future to see this solution. 


Both  because  of  the  relatively  small  volume  of  personal  care  products,  but  also  because  it  will  not  be 
 convenient for the consumer. TOMRA today has a bulk collection machine that can handle up to 16 different 
 packaging flows (Ibid). This mindset and technology could be relevant in the future, when hopefully more 
 waste streams are added to the circulating economy.       


Tagging packaging will for reuse serve two purposes. Firstly adding a deposit tag will register and allow the 
 refund. Secondly for accurate differential sorting. Today's deposit mark is A, B or C each with a unique bar 
 code, and Global Trade Item Number (GTIN) – only for the Danish market (Dank Retursystem, 2015). A unique 
 bar code I do not think is essential to the sorting process, but for a pilot project it is appropriate.   


Big scale: To help the sorting process a digital watermark (or chemical tracers) could be added to the items. 


They use the same basic principle as a bar code, introducing a machine-readable code or identifier into an 
 item – but are much more advanced, and easier and faster to scan. Digital watermarks are also much faster 
 to scan in the buying process. A digital watermark, which can be printed on the label (shrink sleeve, in-mold 
 label, paper, or other material) or physically incorporated as a subtle pattern embossed in the plastic itself, 
 is future secured. Further information about digital watermarks and chemical tracers (best for recycling) can 
 be found in Appendix 11.  


Matas  will  continue  to  use  their company’s  nationwide  recycling  scheme –  Matas  Retursystem.  The 
 difference  will  be  that  they  will  have  to  run  two  resource  streams.  One  for  reuse,  and  as  today  one  for 
 recycling. Adding one more container, or integrating an extra space in their existing containers for reuse in 
 their stores, is seen as a small update. It is important, however, for the container solutions, that you cannot 
 extract the packaging's after they enter, for fraud reasons. 


It is obvious that the Dansk Retursystem must also handle the plastic packaging from personal care products. 


This will make the collection process much more efficient, as the Dansk Retursystem today already handles 
 collection  at  all  grocery  stores  in  Denmark.  This  strengthens  a  sustainable  solution  to  exploit  synergies. 


Everyday  Dansk  Retursystem  visits  1.000  places  in  Denmark  (Dansk  Retursystem,  2019).  Their  routes  are 
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 carefully  planned  to  be  both  efficient,  and  meet  their  customers  pick-up  needs.  Political  support  is 
 fundamental to shared transportation – and it is also in politicians’ own interest as they have to comply with 
 EU requirements.  


Matas handles the return of packaging from their own stores, using their distribution. Dansk Retursystem 
 will then collect the reusable packaging´s from Matas’ main warehouse in Allerød.  


Gray folding tubs, safety containers, and compactor tubs are used today for the first sorting process inhouse 
 in grocery stores. They are loaded on trucks as pallet goods. In order to optimize and utilize truck capacity 
 the  folding  tubs  can  be  used.  Adding  another  color  of  tub  (not  sustainable),  or  special  marking  is 
 recommended  to  separate  tubs  for  personal  care  products  from  glass  bottles,  aluminum  cans,  and  PET 
 bottles (Ibid).     


Dansk Retursystem will function as a collection center for pre-sorting. No further sorting is needed at their 
 warehouse  facilities  (Hedehusene,  Løsning  and  soon  Høje  Taastrup),  rather  than  locating  the  tubs  with 
 special color or marking.   


I consider the processing part as being the most difficult part of the pilot project. Investments will be 
 required, as I have not come across any facilities in Denmark, that are capable of washing packaging's for 
 reuse. Dansk Affaldsminimering ApS in Randers have advanced wash technologies for plastics, but their 
 custom built washing systems are made for recycling (Dansk Affaldsminimering ApS, n.d.).  


I have asked Flacon Denmark, a Danish startup company from 2018, regarding their approach to washing. 


Flacon is a circular solution to packaging waste in the hotel industry. Hotels provide their customers with 
 small plastic containers for shampoo and shower gel that are thrown away after a single (if any) use. Flacon 
 will instead offer a reuse service system of collecting, cleaning, refilling, and returning their reusable plastic 
 containers with soap and shampoos for hotels (challenges.dk, 2019). Stine Uldum, co-founder elaborates:  


“Our solution as it looks now is to be able to disassemble the packaging at the opening so that we with a 
 semi ordinary dishwasher can wash the PP plastic packaging. However, there are many things in that 
 process that are difficult, so I can probably tell you more about that (difficulties), than what the good 
 solution is”. 


This statement helps confirm my doubts. I think it is important to achieve economy of scale within reuse as 
soon as possible, to keep costs down on reverse logistics. A “semi ordinary dishwasher” seems more like an 
emergency solution than durable solution.    
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