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[bookmark: _Toc223467506]Executive Summary
This study investigates the possibility of replacing plastic pouches with paper-based envelopes in Coloplast’s consumer sample process. Descriptive findings suggest that packaging represents about one-third of the pack cost. The regression results (R2 = 0.061) show that pouch unit prices explain a low proportion of overall cost. Product composition appears to be the main cost driver. However, unit cost comparisons show potential packaging savings of 60–77%. Additionally, the Royal Mail classification analysis indicated a possible saving of £ 0.11 per order or £6,325 annually.
Pilot feedback supports operational practicality, with some implementation adjustments. Overall, the transition goal is to support cost efficiency and sustainability objectives.
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[bookmark: _Toc223467508]Introduction

In modern logistics and supply chain management, packaging is very important role in controlling cost or efficiency in operations, but also in sustainability performance. In this context, packing optimisation has begun as a strategic consideration, connecting daily operational decisions with environmental responsibility (Meyers, 2025).
Coloplast, a global medical device manufacturer, dispatches thousands of consumer sample packs every year to support product marketing and patient engagement (Coloplast, no date). Figure 1 shows that Customer Care Samples account for the largest share of distributions (11,593 units), showing the operational importance of the consumer sample programme. 

Figure 1. Consumer sample packs
[image: ]

Samples are currently packed in plastic pouches and Coloplast is looking to switch from plastic pouches to paper-based envelopes. As part of its sustainability commitment (Coloplast, 2025a). This report applies data analytics to look not only at potential cost effects but also at environmental impacts. The aim is to estimate whether replacing plastic pouches with paper-based envelopes is a practical and supports both efficiency and sustainability.
[bookmark: _Toc223467509]Literature Review

Packaging optimisation is acknowledged in the supply chain research as an important consideration for controlling costs and reducing environmental impact. More companies are moving toward circular economy practices to make materials more eco-friendly. Switching to recyclable packaging can cut environmental harm but often brings trade-offs like flexibility and packing efficiency (Silva and Palsson, 2022, p.10). Sustainable packaging ideas impact distribution networks not only on the environment, but also on operational and financial performance.
With the growing emphasis on circular economy principles, packaging systems must be evaluated from an economic and environmental perspective. In terms of sustainability, the recyclable and renewable materials can reduce environmental impact. Within logistics operations, such changes may introduce trade-offs to durability, flexibility and operational efficiency (Morashti, An and Jang, 2022, p. 4).
Operational performance issues are underlying identified supply chain problems and are increasingly shaped by digital transformation driven by data. Organisations can respond more quickly and make more informed decisions with operational data integrated into structured analytical systems (Spanaki, Dennehy, Papadopoulos and Dubey, 2025, pp. 3 – 4). Big data analytics and artificial intelligence can strengthen supply chain risk management and cost visibility, allowing managers to make more informed decisions (Shah, Gardas, Narwane and Mehta, 2023, pp. 1644 – 1646). Even in contexts where advanced analytics are less applied, quantitative methods such as correlation and regression analysis are important. They help identify key cost drivers and clarify relationships between operational variables by providing statistics for decision making (Seoni, Shahini, Meiburger, Marzola, Rotunno, Acharya, Molinari and Salvi, 2024, p.10).
Existing literature supports packaging optimisation and digital analytics as strategic operational improvement. However, realistic evidence at the organisational level remains necessary to evaluate the financial and operational possibility of specific material transitions.

[bookmark: _Toc223467510]Problem definition and variable identification

This report investigates whether replacing plastic sample pouches with paper envelopes in Coloplast’s consumer sample distribution process would reduce total distribution costs. Keeping operational efficiency and sustainability goals. Packaging is a major proportion of total pack cost, indicating potential for optimisation. It remains unclear whether pouch cost significantly influences overall cost variation. Before considering material prices, decisions should also factor in postage classification and implementation risk.  For that reason, a data review was conducted to examine both financial impact and operational viability.

Identified Variables
Dependent variable:
· Total sample pack cost (£)
Independent quantitative variables:
· Product cost (£)
· Pouch cost (£)
· Printing cost (£)
· SKU volume
· Postage cost (£)
· Royal Mail classification (Letter, Large Letter, Parcel)
Qualitative variables (pilot feedback):
· Ease of use
· Perceived durability
· Packing efficiency
· Sustainability perception
· Operational risk




[bookmark: _Toc223467511]Data Collection

To weigh the transition from plastic pouches to paper envelopes. Both quantitative and qualitative data were collected.
Quantitative data were obtained from internal IC/OC consumption reports and distribution records. That included product cost, pouch cost, printed material cost, total sample pack cost, SKU volumes and Royal Mail postage charges. 
Qualitative data were collected during the pilot trial of the paper envelopes, including operational feedback from the warehouse team regarding timing, durability and efficiency.
The dataset combined numeric and categorical variables from system reports and pilot feedback. Table 1 provides an overview of the data types, sources and methods of collection.


[bookmark: _Toc223467512]Data Preparation

Data preparation is generally understood as the process of cleaning, transforming and integrating raw data to ensure they can be used for analysis and modelling (Seoni, Shahini, Meiburger, Marzola, Rotunno, Acharya, Molinari and Salvi, 2024, p.2). 
The cost and distribution data were obtained from Coloplast's internal ERP systems to ensure a systematic analysis. Analysing the dataset using statistical software included descriptive statistics, correlation and regression modelling. Data warehouse architectures support operational decision making in supply chains and enable future data mining applications to identify cost patterns across SKUs and distribution categories.
The IC/OC dataset was filtered to keep 10,367 sample packs with complete cost information, excluding records with missing data for product, pouch and printing. While this may slightly reduce the dataset, it likely improves reliability. Product, pouch and total pack costs were treated as continuous variables, where SKU and packaging type were analysed as categorical variables. 
Royal Mail dimensions were standardised into:
· Letter
· Large Letter 
· Parcel categories 
This allows a clearer contrast of postage cost implications. The dataset was also checked for duplicates and negative values. No significant issues were identified and the cleaned dataset appeared suitable for analysis.


[bookmark: _Toc223467513]Data Analysis 

Cost breakdown analysis shows that packaging accounts for 31% (£8,719) of total pack expenses (Figure 2) representing a real share of the overall cost.

Figure 2. Cost Breakdown for 10,367 Sample Packs



[bookmark: _Toc223467514]Descriptive statistical analysis

Descriptive analysis was conducted on 10,367 consumer sample packs with complete cost data, covering 47 distinct pack types (see Table 2), and the total expenses amounted to £27,746.79.
The following Figure 3 summarises that the average total cost per pack was £2.73, while the median was slightly lower at £2.48. With a standard deviation of £1.29, there appears to be moderate variation between pack types.




Figure 3. Descriptive statistics per sample pack.
	Variable
	Mean (£)
	Median (£)
	Mode (£)
	Range (£)
	SD (£)
	Min (£)
	Max (£)

	Total
	2.73
	2.48
	2.48
	6.28
	1.29
	0.75
	7.03

	Product
	1.71
	1.56
	1.56
	5.21
	1.21
	0.07
	5.28

	Pouch
	0.86
	0.95
	0.75
	1.45
	0.2
	0
	1.45

	Printing
	0.17
	0.17
	0.17
	0.46
	0.1
	0
	0.46



Product cost shows the most variability (SD £1.21), reflecting differences in product composition across packs. In contrast, pouch cost was relatively stable (mean £0.86 and SD £0.20), showing that the pouch is a consistent structural part of total pack cost. Printing costs were minimal (mean £0.17) with limited influence on total cost. Table3 explains that higher-cost packs typically include a larger quantity of products (catheter sets and closed bags), while lower-cost packs, such as Brava products, show a better proportional influence of packaging cost.

[bookmark: _Toc223467515]Correlation and regression analysis

The analysis results indicate a weak negative correlation (r = -0.274), with pouch cost explaining only 6.1% of total cost variation (R2=0.061). The pouch cost and pack cost can be found in Table 4.
To further quantify this relationship, a simple linear regression analysis was performed. The regression model shown in Table 5 produced the following equation: 
Total Cost = 4.33 - 1.97 x Pouch Cost
The regression coefficient (b= -1.97) indicates that pouch cost does not increase total pack cost. This indicates that total cost variability is primarily driven by product composition rather than pouch price alone. 
Cost optimisation should therefore focus on high-cost pack categories.

[bookmark: _Toc223467516]Discussion

Figure 4. Average cost contribution per component (£)

Figure 4 shows that product cost (£1.71) represents the largest average expense per pack, followed by pouch cost (£0.86), while printing cost remains minimal (£0.17). Although product cost dominates, pouch represents a controllable cost component. Unlike product specifications, which are clinically determined, the packaging design can be adjusted with lower operational risk.

Figure 5. Relationship between pouch cost and total pack cost

The scatter plot in Figure 5 indicates a weak relationship between pouch unit cost and total pack unit cost. R2 = 0.061 indicates that the regression model has limited explanatory power, explaining only 6.1% of the variation in total cost.
According to the regression equation, higher pack costs are not correlated with increases in pouch unit costs. The large vertical dispersion of data points confirms that total pack cost is influenced by product rather than packaging cost alone. 

Figure 6. Unit cost comparison: Plastic Pouch vs Paper Envelope
[image: ]
Figure 6 compares current plastic pouch unit costs with proposed paper-envelope alternatives. Cost reductions range between 60% and 77% depending on the size category. 
When regression analysis shows that pouch cost does not drive overall cost variability, the unit price reduction remains financially significant. Given the annual shipment volume of over 10,000 sample packs, even per-unit savings may add up to important total cost reductions. Packaging optimisation can therefore deliver cost savings despite limited influence on cost variation.


Figure 7. Royal Mail size and weight guide
[image: ]
Source: (Royal Mail, 2025)
Figure 7 summarises Royal Mail weight and dimensional limits (Royal Mail, 2025). Analysis of current plastic pouch dimensions indicates that several pack types exceed Letter thickness limits, resulting in classification as Large Letter or Small Parcel. The paper envelopes are more likely to meet lower-cost Letter or Large Letter categories. The Royal Mail prices can be seen in Table 6, which generates estimated postage savings of approximately £0.11 (£6,325 annually).
Figure 8. Summary of pilot session feedback.
	Theme
	Positive Feedback
	Concerns

	Ease of Use
	Easy to open and seal
	Less flexible

	Quality
	Stronger material
	Elastic durability

	Efficiency
	Faster packing potential
	Storage adaptation

	Sustainability
	More eco-friendly
	Elastic bands impact


Figure 8 is the summary providing the key findings from the pilot session, which indicates that the proposed paper-based envelopes were generally well received. Participants reported that the packs were easy to open and seal, and the material felt stronger and better quality compared to the previous plastic bags. The solution was also considered more environmentally friendly. 
Some concerns were raised regarding reduced flexibility compared to plastic pouches, which may affect storage capacity and packing efficiency during the transition period. Minor concerns were also noted regarding the durability of elastic bands.
Overall, the pilot findings suggest that the new packaging solution is operationally possible, with manageable implementation considerations. Full pilot responses are provided in Table 7, Table 8 and Table 9. 
The findings suggest that packaging redesign can deliver cost savings while supporting sustainability goals.
[bookmark: _Toc223467517]Conclusion

The analysis indicates that pouch cost does not strongly influence total pack cost variation. However, the regression analysis (R2=0.061) indicates that pouch unit cost explains only a small share of overall cost variation. It seems that product composition, rather than packaging alone, is the main cost driver.
Still, the unit cost comparison is difficult to ignore. Paper envelopes show potential packaging savings of 60-77%, depending on size. When applied to annual volumes, these savings become important. The Royal Mail review also suggests a possible £0.11 saving per order (around £6,325 per year), which strengthens the financial case.
Pilot feedback was largely positive, although minor adjustments would likely be needed during implementation.
Overall, the transition appears financially justified and aligned with sustainability goals. An implementation with ongoing monitoring would help manage operational risk while realising the possible savings.
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[bookmark: _Toc223467519]Coloplast’s Five-Year Financial Data Analysis (Coloplast, 2025b)

Figure 9. Five-Year Revenue and Cost Summary (DKK million).
	Year
	Revenue
	EBIT
	Cost (Revenue - EBIT)
	Employees

	2020/21
	19,426
	6,155
	13,271
	12,656

	2021/22
	22,579
	6,439
	16,140
	13,825

	2022/23
	24,500
	6,771
	17,729
	15,069

	2023/24
	27,030
	7,320
	19,710
	16,202

	2024/25
	27,874
	7,201
	20,673
	16,773



Figure 10. Descriptive Statistics – Revenue (DKK million).
	Statistic
	Value

	Mean
	24,282 DKK million

	Median
	24,500

	Mode
	None

	Standard Deviation
	3,397

	Variance
	11,544,000



Figure 11. Correlation Analysis
[image: ]



Figure 12. Revenue and cost regression analysis
Cost = a + b(Revenue)


Figure 13. Revenue Trend 




Figure 14. Histogram – revenue distribution


Figure 15. Revenue, Cost and Workforce relationship




Figure 16. Gorry and Scott Morton’s Framework

	
	Type of Control

	Type of Decision
	Operational
	Management 
	Strategic

	Structured
	Monthly cost monitoring
	Setting annual revenue targets
	Long-term financial forecasting

	Semi-Structured
	Budget adjustments
	Resource allocation between product divisions
	Investment planning and capital allocation

	Unstructured
	Handling unexpected cost increases
	Responding to competitor pricing strategies
	Entering new international markets


[bookmark: _Toc223467520]
Appendix 
[bookmark: _Toc222739266]Table 1. Summary of data sources and collection methods
	Data Type
	Source
	Format
	Collection Method

	Cost Data
	IC/OC reports
	Structured Numeric
	Automated

	Shipment Data
	Distribution system
	Structured Numeric
	Automated

	Packaging Type
	Internal records
	Categorical Structured
	Automated

	Pilot Feedback
	Operational teams
	Unstructured Qualitative
	Manual



[bookmark: _Toc222739267]Table 2. Sample pack cost breakdown
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[bookmark: _Toc222739268]Table 3. Cost range for sending a sample pack
	Cost Range
	Notes

	£0.75 – £2.21
	The cheapest to sample are Brava products and older generation products (Assura and SC Standard)

	£2.48 – £3.73
	This range primarily includes all OC drainable bags (both 1-piece and 2-piece). IC products tend to be the more expensive ones in this range.

	£4.21 – £7.08
	This range includes closed bags and set catheters. Both categories are characterised by having a high quantity of products inside the sample packs + more expensive to produce.



[bookmark: _Toc222739269]Table 4. The sample pack and sample pouch - Total cost
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[bookmark: _Toc222739270]Table 5. Linear regression model
	
	TotalCost=a+b(PouchCost)

	a
	represents the intercept

	b
	represents the regression coefficient for pouch cost




[bookmark: _Toc222739271]Table 6. Current postage prices for Royal Mail.
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[bookmark: _Toc222739272][image: ]Table 7. Cutting room pilot session feedback 

[bookmark: _Toc222739273]Table 8. Homepacks pilot session feedback
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[bookmark: _Toc222739274]Table 9. Charter pilot session feedback
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Have you run into any new challenges with the new sample pack solution?
The sizing of the packs is not clear on Royal Mail. So not sure what to send some of the packs. But the trial will help to know if there is any issue with this.

How would you rate the packaging efficiency of the new solution on a scale from 1 to 102
Once all products are set up in the envelopes this will speed up both picking and packing because we will not need to worry about putting products into

|Jiffy's. the glue on the new packs is very good and | believe this will be good for going through the mailing system. However me and Adam raised a concern
about people being able to open them if they do not have a tab that will help open the packaging.

What's your take on how the elastic bands impact the overall Look and strength of the sample packs?
The packs are quite strong. So, for the short time the elastic bands were on they had no effect. But | do not know how it would be if stock s slow moving,
because over time elastic bands get brittle. Will be worth to keep an eye on them and replace the elastic bands periodically when re using them.

Do you have any ideas for other materials or methods to improve the sample pack process?
Removing all branding from labels. Improving the packing process by automating the royal mail system would be a huge time saver. Also being able to
|get earlier notice of what needs to be made. ie. having a listfor a set time period instead of the next day.

How do you think the new sample pack materials compare to the old ones in terms of quality?
The quality of the old packing was not great and often the packs would come open and the closing mechanism will break. With these packs they do not
need to be sealed until they are packed. My only concern would be if the elastic bands break. However, with the current labels used in home packs. The
packaging is not very discrete so this will need to be changed if we begin using them.

| How eco-friendly do you think the new sample pack solution is in terms of its environmental impact?
Because the packaging is made of cardboard, and it is recyclable. Which is a lot better than using plastic bags and jiy's





