
 

 
  

  

   

       

What causes Unintended Product Residue (UPR) 

and designing packaging to avoid it. 



 

2   THE BIT AT THE BOTTOM 

 
“Others think they’ve found the key, don’t they? They roll 
back the lid of the sardine tin of life, they reveal the 
sardines, the riches of life, therein, and they get them out, 
they enjoy them. But, you know, there’s always a little bit in 
the corner you can’t get out.  I wonder — I wonder, is there a 
little bit in the corner of your life? I know there is in mine.” 

 
Alan Bennett 

 
INCPEN – the Industry Council for research on Packaging & the Environment is a group 
of manufacturers and retailers from across the supply chain who carry out research to 
understand the environmental and social effects of packaging and work together to 
promote responsible packaging for sustainable supply chains.  

www.incpen.org 

Boots UK - is the UK’s leading pharmacy-led health and beauty retailer. With over 2,500 
stores in the UK, Boots UK is committed to providing exceptional customer and patient 
care, is the first choice for pharmacy and healthcare and offers innovative ‘only at 
Boots’ exclusive products such as the UK’s leading skincare brand No7.  

www.boots-uk.com 

WRAP – is a not-for-profit organisation and registered charity whose vision is a 
world where resources are used sustainably. WRAP works with government and 
business to deliver practical solutions to improve resource efficiency.  

www.wrap.org 

LEATHERHEAD FOOD RESEARCH - provides science and technology services to the 
food and drinks market. 

www.leatherheadfood.com 
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MINIMISING RESIDUES LEFT  
IN PACKAGED PRODUCTS 
 
Unintentional Product Residue (UPR) is defined as unavoidable waste which the 
consumer does not make a conscious decision to generate or dispose of.  

It includes both product which the consumer cannot extract from its container          
(e.g. toothpaste left in the tube) and product which becomes unusable before the 
consumer has a reasonable chance of using it (e.g. DIY fillers that set hard). 

Following a proposal made by Boots UK to help us understand the issue,  
INCPEN and WRAP commissioned a study by Leatherhead Food Research.1 

Leatherhead’s study identified the reasons why UPR occurs for a number of products 
widely used by consumers and the steps that producers should consider to prevent it. 

Responsible businesses should manage and minimise waste. Minimisation of UPR 
should be taken into account early in a product’s life at the design stage. It should be 
part of the development process of any product and its packaging. It should be 
consciously managed and not just be an unintended consequence. 

WHY SHOULD WE WORRY ABOUT UPR? 

Residues are an environmental and financial cost. If some product is not used, all 
the resources – raw materials, water and energy - that were used to make it are 
wasted. The costs of the resources and the cost of manufacturing, processing and 
distribution are also wasted, and this cost is passed down the supply chain to the 
consumer. 

The concept of ‘the Circular Economy’ is defined as an economic system which 
captures used materials and retains them in the economic system so that today’s 
products are remanufactured or re-used to become tomorrow’s products. Using 
Circular Economy principles to reduce environmental impacts of manufacturing has 
now gained widespread recognition by policymakers particularly in the European 
Union. 
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Manufacturers must comply with weights and measures declarations in many 
countries. To ensure that consumers can use the declared amount, a company may 
decide to include extra product. 

There is also a reputational risk. If consumers discover that they can’t get all the 
product out, they may feel cheated. This can influence their trust in a brand. 

Residues can also hinder recycling processes with residues causing contamination 
and reducing the yield or quality of recycled material. 
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   WHAT CAUSES UPR? 

There are two main types of unintended residues: 

• Usable product. 
  92% of the samples in the study contained usable product that had not been 

extracted from the pack. 

  About half the consumers knew that the pack contained residues but were unable 
to get at them or for another reason did not use them.  

  The other half of consumers thought the pack was empty though in many cases it 
was not. 

• Unusable product. 
  In the other 8% of samples, the residual product was unusable. A product may be 

intended to be used only occasionally, being stored between uses. Eventually the 
remaining product may not be fit for further use. 

 

     WHAT FACTORS AFFECT UPR? 

Three main factors influence the amount of residue whether they are usable or 
unusable:  

• Nature of the product. 
        A dry powder is much easier to get out than a viscous cream. 

• Design of the packaging. 
   Liquid can get trapped in a bottle if its shoulders are at 90 degrees to the walls. 

• How the consumer uses the product and its packaging. 

Usually, all three interact to result in UPR. 

Some producers use practical research at the design stage, trialling different formats 
with consumers of different ages and abilities. 
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Residue in the samples 

Amount of residue Number of samples 

Under 1% 236 
1%-5% 101 

5%-15% 18 
More than 15% 7 

 

Consumers regularly underestimate the amount of residues. In a study by Packforsk in 
Sweden2 consumers estimated that 4% of yoghurt was left in the packaging when in 
fact it was 8%. 

Half of the Leatherhead samples were thought to be empty though 75% contained 
residues. 

Product characteristics 

Dry products such as biscuits generally leave little or no residue, though some such as 
breakfast cereals may become crushed and the crumbs then left. They are typically 
packaged in cartons (boxes) or film packaging. 

On the other hand, viscous liquids and creams typically have higher levels of residue. 
They tend to be packed in tubes, bottles, jars or in containers with dosing devices. In 
the study, shampoo samples averaged 3.7%, honey 5% and toothpaste 26%. 

    

The Leatherhead research involved 362 samples which consumers sent 
to the laboratory when they believed they were empty or they could not 
remove any more product. 

The samples included a range of regularly used foods, cosmetics, 
toiletries, cleaning products and DIY products. 
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Some of the factors that determine the physical characteristics of a product can be 
altered to reduce the potential for UPR. For example, it may be possible to make a gel 
less viscous and still make it acceptable to consumers. 

Packaging characteristics 

Packs are chosen to incorporate a range of desirable, practical and legal functions 
including product protection and preservation, tamper evidence, consumer 
convenience, visual appeal, affordable cost and many more. UPR is an additional 
consideration. 

The research found that for “single use” packs, where the whole content of a pack is 
used at one time in one go, there was less residue than for “multi-use” containers. 

However, there would need to be an assessment of 
the UPR waste and environmental impact of the 
larger portion packaging compared to switching to 
an alternative multi-portion pack to decide if it is 
worth doing.  

If the consumer can see the level of product 
remaining, evidence suggests they will be more 
inclined to try to empty the container completely so 
transparency or a “window” may be helpful.  

 

However shelf life and colour 
change of product exposed to 
light would need to be 
considered.  
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Good pack design can help consumers get to the last bit. 
Choices which can help include:  

- Wider apertures to permit access  
- Removable closures  
- Materials that offer less viscous drag on the product  
- Packs that can be stood upside-down  
- No difficult-to-access regions in the pack no sharp             
corners, no shoulders.  
 
Consumer behaviour  

Many consumers find their own ways to remove the last 
bit. These “tricks” include:  

- Shaking bottles and patting the bottom  
- Warming the pack  
- Diluting the product, usually with water  
- Transferring residues into a new product container 
- Rolling up tubes or running a flat edge along them  
- Standing the pack on end  
- Removing the closure, to give better access  
- Transferring nozzles from one sealant tube to a new one.  
 
It may be that some of these approaches can be assisted 
by the pack design or suggestions can be made on the 
pack to help consumers. 
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Consumers may decide to dispose of a part-full package because they no longer 
consider the product to be fit for use, this mostly applies with multi-use containers 
that are reclosed and stored between uses. There are a variety of situations that can 
lead to this decision: 

 

    

  

  

- Past its “Use By” date 
- Not stored at appropriate 
temperatures (frost damage or 
too high temperature or humidity) 
- Food product gone mouldy or 
otherwise appears unfit for 
consumption 
- Product has crystallised 
- Product has dried out 
- Too much product purchased 
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The product  

It may be possible to formulate a product to have a longer shelf life or to rejuvenate it 
(by adding water or another solvent or by warming it).  

 

 

 

 

 

The pack  

The key question is  
whether the size of the  
package, or the range of  
sizes, enables purchasers  
to buy the optimum quantity  
for their needs. 
 
The re-sealability of a pack  
may give a longer storage life.  
 
Increasing the barrier properties of the packaging material may increase the life of the 
product, especially in keeping food fresher for longer. 
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  MANAGING UPR 

Companies need to consider potential UPR in their product development processes. 

This means measuring the “residue potential” of different types of product/pack 
combinations both in a laboratory and also through tests with consumers. Laboratory 
tests are cheaper but an understanding of how consumers use a product is essential. 

It is also useful to check how competitors’ products perform. It would be worth 
identifying potential savings by reducing UPR and setting improvement targets. 

A suggested checklist is on page 14. 

   

 

The consumer  

Consumers need advice on how much product to buy to suit their needs. They need 
to know how many food servings they can get from a particular pack size or how many 
square metres will be covered by a paint. This principle can be extended to other 
product categories. 
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 CONCLUSION 

There are a number of negative impacts of UPR:  

• It is a waste of resources  

• It is a cost to the manufacturer (who has to make more product)  

• It angers some consumers because they have paid for something that they 
cannot use 

• It can hamper recycling 

Residues need to be managed as an essential part of the product and 
packaging development process including measuring and comparing typical 
residue levels for a product in difference pack formats. 

Good pack design is key to minimising UPR by ensuring that the user can see 
the amount of product remaining and get it out easily.  

Any responsible business will want to minimise their own waste and costs and 
to help their customers do the same in a competitive product market. 
Businesses will also want to avoid any negative perception of their brand. 

It will help a company’s reputation if their packaging is designed to make it 
easy for all the product to be used and if helpful, they give on pack guidance 
on getting the last bit out. 
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  A CHECKLIST 

 

The development process 

- Do you know the typical current level of unintended product residue for your 
product? 

- Have you compared UPR in your products with your competitors’? 
- If you could reduce or eliminate residues, what is the savings potential to 

you and your customers?  
- Can you develop a method to measure the “residue characteristics” of your 

packaging options? 

The product 

- Can the physical nature of the product be modified to reduce residues?  
- has the product got an adequate lifetime before it becomes unusable? 
- Can old product be rejuvenated? 

The pack 

- Is there a case for “single use” portion packs? 
- Can the pack be made transparent, or otherwise enable the user to see the 

level of the contents? 
- Can the consumer get at the last remains – removable closures, large 

apertures, no nooks-and-crannies? 
- Can the pack be easily resealed to keep the product fresher for longer? 
- Does the range of pack sizes enable the consumer to buy the right amount 

for their needs?  
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The consumer  

- Do you understand what ‘tricks’ consumers use to try to empty your pack?  

- Can your pack design help the consumer? 

- Should you offer advice about how to empty the pack in on-pack text?  

- Does the pack carry clear storage instructions?  

- Does the pack and marketing text guide the consumer to buy the right size?  

- Are there instructions on how to get the last bit out? 
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