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Avoiding Single Use Plastic:  
Packaging Alternatives for EM Consumer Goods  
 
The importance of plastics in the global economy cannot be overstated. Plastic products are used in 
almost every sector and have contributed to major advances in public health, food security and general 
wellbeing over the past few decades. The versatility and low cost of plastic has made it the backbone 
of packaging solutions within the branded consumer products sector. Packaging constitutes a 
significant portion of global plastics use; but perhaps more importantly, consumer brands are the most 
visible participants in the unsustainably high levels of disposal of single use plastics, which is causing 
growing pollution of both land and sea.  
 
It is beginning to be appreciated that the rise of plastic consumption in emerging markets to developed 
market levels would have a profound environmental impact – if China and India were already 
consuming as much plastic as the USA, current global production levels would be almost 40% higher. 
Consumer and government backlashes against single use plastic packaging have already begun in 
certain geographies and will inevitably spread. We believe consumer companies, therefore, have 
ample financial and ethical incentive to be exploring alternatives to single use plastic packaging 
immediately. Sustainable alternatives to conventional plastic, such as bioplastics and bio-additives, are 
promising but are at an early stage of development. Recycling cannot be depended upon in emerging 
markets. Perhaps the most innovative, cost-effective and comprehensive solutions involve either a 
drastic reduction in or complete removal of plastic from packaging. Those businesses that successfully 
reduce their plastics footprint will gain a competitive advantage over the peers and will ensure that 
their growth trajectory is genuinely sustainable into the long term, however consumer or regulatory 
behaviour evolves. 
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Introduction 

A fast-growing issue 

Global production and use of plastics has exploded since the 1950s. Total annual production of 1.5 
million metric tonnes (MMT) at that time has ballooned to almost 400MMT in 20181 (9% CAGR). This 
annual growth rate is expected to slow to 4.5% over the coming decades – but this still implies a 
quadrupling of annual production to 1,600 MMT p.a.2 by 2050. Emerging markets are likely to 
contribute the bulk of this incremental consumption over the coming decades as hundreds of millions 
of people ‘graduate’ into the formal consumer class from the informal economy. 
 

Global Plastic Production (MMT) 

 

A functional and affordable solution  

Plastics have become ubiquitous due to their obvious utility. Plastic Packaging tends to account for a 
disproportionately high percentage of plastic waste due to its disposable nature, overall around half 
of plastics are disposed of after being used just once3 but this increases for plastic packaging material 
where an estimated 95% is lost to the economy after first use4. 
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Global Plastics Use by Industry  
 

 
 
Source: National Geographic, Fast Facts About Plastic Pollution 

The utility of plastic is particularly important for branded consumer products companies. Plastic 
wrapping and containers are stable and durable, and the materials can be stretched or moulded into 
a range of forms with functions and colours to suit. The packaging can therefore be made to be not 
only functional but instantly recognisable and distinguishable from competition on the shelf. 

In the emerging market context, plastic packaging confers crucial food safety and quality benefits. It 
provides a barrier from oxygen, moisture and bacteria, and thus extends shelf life and prevents 
contamination. In markets where counterfeit products are rife, packaging and sealing can maintain 
the integrity of the product and protect it from deterioration during transport and varying weather 
conditions. 

Plastic typically constitutes a small proportion of the overall cost of branded consumer products. The 
end consumer has become so used to packaging being so cheap and convenient, that it is generally 
thrown away after consumption without a thought. Recycling is rarely an economic necessity for either 
the producer or end user – nor is it feasible in many markets where municipal waste collection may 
be basic at best. 

Single use dominates  

In the disposal of nearly all plastic packaging after one use is common in developed markets as there 
has been a growing preference for convenience to support the ‘on-the-go’ lifestyles of consumers, but 
this is also a factor in emerging markets, where product affordability is key. ‘Single use’ applies not 
only to beverages and snacks, but also to personal care products sold in sachets, which developed 
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market consumers would be used to purchasing in much larger bottles. Appendix section III details 
the most common forms of plastic in use in packaging of consumer goods today. 

  

 

 

 

 

 

 

 

 
Branded consumer companies: the face of plastic pollution  

Consumer companies are uniquely at risk of becoming the public face of the plastic pollution problem. 
Branding on packaging usually survives the ‘use’ phase, often for many years, and the partially 
degraded packaging reminds us of the source of the waste. Many beverages companies have moved 
from printing on the surface of PET bottles to wrapping them in a separate label, perhaps partly for 
this reason.  
 
Manufacturers of commoditised, unbranded products are not subject to the same instant visual 
association with the issue so are, perhaps, less inclined to make changes to production techniques.  

Emerging Market Consumption per capita: still low  
 

Plastics Consumption per capita (kg) 

 
Source: Euromap, Plastics Resin Production and Consumption in 63 Countries Worldwide and OECD 

12.4
India

72.3
EU

97.9
USA

31.1
Brazil

66.5
China

26
S. Africa

0

20

40

60

80

100

120

 $-  $10  $20  $30  $40  $50  $60

Pl
as

tic
 c

on
su

m
pt

io
n 

pe
r c

ap
ita

(k
g)

Income per annum (USD'000)



Thematic Research ∙ October 2018 
6 
 

 
 

 

Despite rising consumption of plastic on a global scale, plastic consumption in emerging markets 
remains at very low levels on a per capita basis, though the EM contribution to the global total will 
continue to increase. 

If plastics consumption in India, for example, rises to US levels (increasing from around 12 to 97 kg per 
person) this country alone would require 127 MMT per annum, almost a third of the world’s current 
total production. If China were to also reach this level of consumption, the two countries combined 
would account for over 250 MMT of demand, over 60% of total current production. If a dramatic 
worsening of the current plastics pollution problem (described in the following section) is to be 
avoided, alternative solutions are urgently required before emerging market demand reaches 
developed market consumption levels. 

The Problem with Plastic 

Plastic production is intrinsically linked to the oil economy, given that the raw ingredients traditionally 
used to produce plastics, hydrocarbon monomers, originate from crude oil. Plastic production 
currently accounts for only around 5% of annual global oil production5 but it is estimated that figure 
could rise to 20%6. In addition, to form the long polymers required to make plastics, huge amounts of 
heat energy are required, again often supplied through the burning of fossil fuels.  

The properties that make plastic such a useful material for packaging, stability and durability, also 
mean that it does not degrade easily. Plastics which end up in the land or marine environment cause 
significant immediate pollution, therefore, alongside longer-term chemical pollution as the 
microplastics gradually degrade further over time due to UV radiation and marine attrition. 

Land Pollution 

It is estimated that around 80% of plastics produced to date has either ended up in landfill or is being 
‘hosted’ in the natural environment. The most common polymer types found in landfill are LDPE, 
HDPE, PP and PET, all of which are staples for consumer packaging. If current disposal habits do not 
change, there will be over 12 billion tonnes in global landfill or the natural environment by 20507 
causing visual blight, using valuable land resources and presenting health hazards to humans and 
wildlife.  

Aside from the problem of disposing of physical waste, toxicity is a huge concern as plastics contain 
many additives to modify their properties, with common components being phthalates and bisphenol 
A (BPA). These additives rapidly leach out of plastic waste as it begins to degrade. Both chemicals have 
been shown to act as endocrine disruptors which interfere with the hormonal system8,9. BPA is banned 
by the United States’ Food and Drug Administration and the EU from use in baby bottles, but both are 
still in regular use in plastics in emerging markets.  

The long-term impact of bioaccumulation of pollutants is still the subject of intense research, but in 
wildlife, the range of effects associated with these pollutants includes cancer, deformed offspring, 
reproductive failure, immunity-related diseases and subtle neuro-behavioural effects.  
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Marine Pollution 

Once plastic finds its way into the world’s oceans, it impacts marine life. In emerging markets with 
poor collection rates, 30% of all plastic can end up in the ocean. Ten global rivers, including the Ganges 
and the Indus in India, themselves both heavily polluted, contribute 90% of plastics that reach the 
ocean10. Some forecasts suggest that, by mass, there will be more plastic in the ocean than fish by 
205011.  

Large pieces of plastic, including single-use shopping bags and fishing nets, are entangling and killing 
marine life such as sharks, turtles and dolphins, whilst microplastics (pieces of under 5mm in length), 
that are generated from attrition and UV light degrading larger plastic pieces12, are making their way 
into the food chain. Ingestion of these microplastics, which have been shown to themselves absorb 
toxins, is causing a reduction in feeding capacity, energy reserves and reproductive output in marine 
animals.12 

Air Pollution  

Around 12% of single use plastic is incinerated13 and many emerging markets are still building large-
scale ‘dirty’ incineration units. These not only release the greenhouse gas carbon dioxide, but also 
emit toxic gases containing hydrochloric acid and chlorine. These gases deliver an economic burden 
given that they can increase the risk of heart disease; aggravate respiratory ailments such as asthma 
and emphysema; cause rashes, nausea, or headaches; and damage the nervous system, kidney, liver 
and reproductive system. The burning of polystyrene polymers, found in foam cups, meat trays, egg 
containers, yogurt and deli containers, releases styrene gas, which is absorbed through the skin and 
lungs, causing irritation of the skin, eyes, and gastrointestinal and respiratory tracts. Chronic exposure 
affects the central nervous system and has been found to lead to depression.14 

Single Use Plastics in India: A Case Study 

Based on evidence from elsewhere in Asia and the West, demand for SUPs rises in line with economic 
growth. In India, however, we expect plastics usage to increase at an even higher rate than GDP 
growth, as more and more Indians become first-time consumers within the formal economy. The 
Indian government has set targets for plastic consumption to almost double to 20kg per capita by 
202215, as stated by the Minister for Natural Gas and Petroleum, Dharmendra Pradhan whilst 
highlighting the government’s investment in the petrochemical industry. Other recent estimates for 
the Indian plastic packaging market suggest it will grow around 7.5% a year until 202116.  

Recently, however, the serious health and productivity impacts of this increasing amount of non-
biodegradable waste in the Indian ecosystem has begun to be understood more fully, leading the 
government to spearhead a commitment to ban single-use plastics, starting in 2022, with some 
districts, such as Mumbai, already puttng a ban in place.  

Enforcement of the ban is virtually impossible, however, despite 250 uniformed inspectors being 
appointed and the railways, metro and airports authorities being cajoled to initiate action. The 
notification from the government has already been challenged in the High Court by PET bottle 
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manufacturers for being arbitrary and threatening livelihoods. New regulations provide for penalties 
for first time offenders of up to around USD 350 and the following table shows the pragmatic, product-
led approach adopted by the Maharashtra Pollution Control Board. 

 
The new laws have already brought around some change with shopkeepers providing alternative jute 
and cloth bags for purchased items and disposable utensils made from sugar-cane pulp or arena nuts 
being more readily available. Anecdotally it seems event curb-side kulfi and bhelpuri sellers are aware 
of the ban and going back to pre-plastic paper wrappers, for example. 

On balance, it is clear that the Indian government is committed to enforcing waste management 
regulation, placing the onus on producers as well as consumers, and proactive measures have been 
put in place for promoting sustainable waste management. Extended Producer Responsibility (EPR) is 
being seen as a key policy principle, making producers responsible for the professional collection, 
treatment and disposal of waste generated from certain categories of products. One example mooted 
is for big brands to deposit 25 paise (less than half a US cent) per TetraPak sold into a reserve fund for 
collection and recycling.  

‘Overnight’ regulatory changes, such as we have seen in Maharashtra, can have huge upfront costs for 
consumer businesses as they must frantically recall, redesign and replace plastics products. Therefore, 
proactive innovation in the use of plastic alternatives represents a more sensible and sustainable 
future, rather than playing catch up in the wake of regulation changes. 

 

 

  

Mumbai Plastics Ban17 
Banned Items Exempted Items 

Plastic Bags 
Plastic bags, garbage bags 

Plastic Cover 
Plastic used in manufacturing stage 

Utensils  
Single use plastic cutlery, plates & bowls 

Plastic Sheet for Pills 
Plastic used for medicine, waste management 
and agriculture 

Plastic Sheet 
Plastic wrap; pouches to store liquids 

Milk Bag  
Must be recycled or consumers pay a recycling 
fee to shopkeepers 

PET Bottles  
All PET bottles containing soft drinks or 
mineral water 

Water Bottle  
Must be recycled, or consumers pay a recycling 
fee to shopkeepers 



 
 

 

Evaluating Potential Solutions  
 

 
Solution Disadvantages Developed Market Example Emerging  

Market Example 

Plastics 
reduction 

impact 

Relative  
ease of 

implementation 

1 ‘Light weighting’ of 
containers and caps 

Packaging still contributes to plastic 
waste. A positive interim measure. 

Coca-Cola reduced 25% of the 
weight from their 20-ounce PET 

bottle in 2010 

Natura Brasil: compression of spray 
deodorant into much smaller unit 

size                         

2 
Alternative materials – 

such as glass, paper, 
bamboo 

May have different negative 
impacts on the environment; 

reduced functionality 

Re-usable shopping bags have 
become widely used after plastic 

carrier bag bans in the UK 

Re-usable glass bottles are 
commonplace in the Latin American 

beverages industry                

3 
Increased use of 

recycled  
(non-virgin) plastic 

Requires implementation of 
stringent recycling policies. Limit to 

number of times material can be 
reused 

Coca-Cola ‘Plant Bottle’ which 
contains 30% recycled materials 

Hindustan Unilever: using 80% 
recycled PET in blister backs; 
committed to achieving 100% 

reusable, recyclable or compostable 
packaging (see Xynteo India2022)   

4 
Innovating consumer 
products to reduce 

plastic waste 

Potential compromise to customer 
convenience factor 

Shampoo bars: a growing category 
amongst eco-conscious consumers 

Godrej Protekt liquid handwash 
refills – delivered in powdered form 

             

5 Reducing water 
content (volume) 

Convenience factor; safety concerns 
of concentrated chemicals 

Fruit cordials, Sodastream, 
dishwashing pods 

Detergents category: powder still 
predominant in EMs, unlike DMs in 

which liquid and/or capsules are 
more prevalent   

6 Material Solutions: 
Biopolymers 

Relatively unproven nature; lack of 
scale (higher current cost) 

The NaturALL Bottle Alliance, 
supported by Nestle and Danone, 

has committed to making PET 
bottles from biological sources 

Evoware packaging: manufactured 
from seaweed in Indonesia 
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There are multiple options available to consumer companies to reduce their role in plastic pollution. 
All of these potentially reduce dependence on oil and decrease the amount of plastic waste generated. 
However, each solution has specific disadvantages especially in terms of cost and ease of 
implementation. We split these into a number of key areas covered in more detail in this section. 

Please see the appendix for further analysis of solutions grouped in accordance to I) Product type; and 
II) Material. 

1. ‘Light-Weighting’ – Reducing Plastic Use Within Conventional Packaging 

Light-weighting is a common industry practice, usually undertaken to reduce costs and/or reduce the 
carbon footprint of the product. It involves either replacing the material used for packaging with a 
lighter alternative or re-designing the packaging to include less material.  

Applied examples include reducing cap size and thickness of base. Re-designing the bottle to 
accommodate a smaller cap by introducing a narrow neck often facilitates this. For example, Coca-
Cola FEMSA in Mexico were able to cut 2,412 tons of PET out of their bottle packaging in 2016 and so 
saved USD3.6m18. In India, Coca-Cola is piloting a new PET container that will provide a 10% weight 
reduction over previous designs19. 

The main advantage of this approach is simply that is decreases the plastic consumption per product. 
Lightweight packaging is also less expensive and more fuel-efficient to transport. 

The disadvantage of light-weighting comes when the alternative is not recyclable. This is often seen in 
the replacement of PET drinks bottles with multi-laminate pouches, which are very difficult to recycle. 
Additionally, if the product includes some kind of lightweight add-on these are not necessarily 
recyclable. 

Another potential disadvantage arises when the lighter container is not suitable for transport. For 
example, multi-laminate pouches are not as durable as PET bottles, so would require extra packaging 
to prevent the product from being damaged. 

2. Use of Existing Alternative Materials 

A few decades ago, paper, glass and metal packaging of consumer products were the norm, but the 
advent of convenient and cheap plastic packaging made these options unappealing, unless they were 
used to enhance a ‘heritage’ brand such as Coca Cola, for instance. Looking back to ‘retro’ packaging 
types could, ironically, offer us a glimpse of the future as they mostly represent more sustainable 
packaging options. 

Many companies within the branded consumer products sector still rely heavily on these more 
‘traditional’ materials. In select circumstances, they can in fact present advantages in terms of both 
cost and function when compared to plastic alternatives. We explore some of the benefits, obstacles 
and existing use cases of glass, aluminium and paper-based packaging in the following table: 
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Substitution Advantages Disadvantages EM Example 
Glass 
Bottles and 
Jars 

Often more economically 
viable where efficient 
bottle depositories and 
glass recycling facilities 
exist. Glass is far easier to 
recycle than plastic, as it 
has no tightly bonded 
heteropolymers. It also 
does not decrease notably 
in quality after successive 
rounds of recycling.  
 

More expensive, initially, 
than plastic. Higher 
carbon footprint due to 
energy intensity of 
production and weight 
during transport. Fragility. 
Reliance on efficient 
logistics to enable reuse; 
and recycling facilities to 
enable recycling.20 

Brazilian brewery 
Ambev (a subsidiary 
of AB-InBev) 
estimates it can reuse 
glass bottles up to 35 
times before they are 
discarded. 

Metal 
Aluminium 
beverage cans; 
tins for shelf-
stable food 

Aluminium is resistant to 
corrosion by oxidation. 
Easier to sterilise and seal 
compared to plastic 
products, ideal for food 
storage. Aluminium is 
highly valuable and so is 
extensively recycled. 
 

Inflexible, resulting in 
standardised packaging 
shapes. More expensive 
than plastic – potentially 
resulting in higher price to 
consumer. Somewhat 
heavier than plastic. 

Commonplace 
amongst both EM 
and DM soft drinks, 
beer and packaged 
food manufacturers 

Paper/Card 
Outers, Trays 
and Straws 

Cheap, flexible, 
biodegradable 

Deforestation if not made 
with sustainable forest 
products; less durability 
than plastic counterparts. 

Natura Brasil – 
widespread use of 
card packaging, 
particularly in bar 
soaps  

 

3. Increased Use of Recyclable and Recycled Plastics 

Of the 8.5 trillion MT of virgin plastic that has been produced over the commercial lifetime of the 
plastics industry, it is estimated that only 9% has been recycled. Increasing recyclability would require 
producers to refine plastic products, municipalities to invest in recycling facilities, and product 
manufacturers to decrease the use of blended plastic products, particularly metallised multi-layer 
plastic products. Increasing the biological components of plastic products would also help with this, 
using technology being developed by companies such as Origin Materials.  

What’s more, recycling allows for the utilisation of this rich carbon source to its full potential, 
therefore harnessing a source of chemical potential energy, translating into huge monetary value. A 
report by the Ellen MacArthur Foundation concludes that India is a good candidate for embracing and 
benefitting from a circular economy model, with adoption of a circular economy development path 
having the potential to create annual value equivalent to USD624 billion by 205021. 

Proactive consumer companies cannot afford to wait for the state to assist in the creation of this 
circular economy model if they are to disassociate themselves from plastic waste in the short term. In 
the long term, however, their participation in both utilising recycled plastics and ensuring that what 
plastic they continue using is fully recyclable, will be vital in ‘closing the loop’. 
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4. Plastic Waste Reduction through Product Innovation 

Perhaps the most complete solutions to over-use of plastics involve the radical innovation of the way 
each brand, product and its functional benefits are delivered to consumers. Some of these initiatives 
may initially demand a trade-off for the consumer in terms of pure convenience or changes to their 
usual shopping habits. But cost-savings can also result, which can be passed on in pricing terms, so 
that benefits are shared between company, consumer and environment. 

One of the most effective ways of redesigning consumer products would involve simply reducing the 
amount of water or air in the final product, instead shipping a concentrated version of the proprietary 
blend of active ingredients or flavourings to the consumer or point of sale, thus greatly reducing the 
volume of packaging required (and therefore overall weight and shipping costs). We discuss examples 
of this in the following section (5). 

But removal of water is not a necessary precondition. In the example below, the Ecover brand (owned 
by SC Johnson) maintains its products in standard pre-mixed form but encourages consumers to reuse 
their first package after they purchase the product for the first time. A refill is of course cheaper for 
both company and consumer. The presence of the refill stations displays the brand’s sustainability 
credentials to like-minded consumers and locks them into subscription-like loyalty once they have first 
used the brand. 
 

 

This sort of product promotes a movement towards a more circular economic model, in which waste 
is greatly reduced at no detriment to the utility of the product. 

We must acknowledge, however, that the refill approach works much better in the context of 
homecare products (and potentially personal care products to a lesser extent) which have, relative to 
other FMCG categories, relatively long replacement cycles. Their purchase is not usually urgent or 
impulsive, enabling customers to ‘plan’ the bringing of the relevant packaging to the point of sale. The 
same would not be possible in categories such as snacking or chilled RTD beverages. 

5. Reducing Water Content of Products 
 
As mentioned above, many consumer products are essentially heavy dilutions of a proprietary blend 
of chemicals or flavourings. All utility and/or flavour (and therefore branding credentials) can be based 
around this concentrate – the provenance of the accompanying water is irrelevant, and it is therefore 
wasteful to transport this across long distances and package it in large amounts of plastic. 
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Certain categories, particularly in emerging markets, have never fully premiumised away from powder 
form, unlike in the developed world. Examples here might be laundry detergent – which is 
overwhelmingly consumed in EMs in powder form whereas developed world consumers favour liquid 
or capsules; or soft drinks, with powdered malt (and occasionally fruit) beverages still popular in EMs, 
with richer countries having fully migrated to PET bottles of RTD product. 

A reduction in waste could be brought about by more categories returning to powdered form in an 
innovative, premium way which persuades consumers of the merits of not purchasing this excess 
‘branded inbuilt water’. An example here is Godrej Consumer’s new ‘Protekt’ handwash which offers 
two separate SKUs: a ‘combi pack’ of bottle, pump and soap; and small refill sachets which contain 
only powder. The idea is that consumers will buy the bottle once, part-fill with water, pour in the soap 
powder and mix. From that point on, all they need to do is buy the inexpensive refill powder. 

 

In return for the minor inconvenience of having to mix their own handwash, Indian consumers can 
‘upgrade’ to liquid handwash from bar soap (in accordance with the way this category has tended to 
evolve in the developed world). They also spend far less on a refill packet (INR15 – roughly 20 US cents) 
than they would on an entirely new bottle of handwash (INR35) or even a bar of soap (INR25). This 
win-win for both consumer and manufacturer helps ensure that, unlike some previously unsuccessful 
eco-innovations, the customer does not feel in any way short-changed. 

Much as in the Ecover example, there is the potential for Godrej to lock its customers into a 
subscription-style loyalty in the handwash category. It can also transport four times as much soap per 
truck in refill form than in liquid handwash form, saving on fuel and distribution costs. It uses 50% less 
plastic. And to a certain extent, it may benefit from the ‘halo effect’ of being associated with a 
concerted attempt to reduce plastic pollution, at least amongst the fast-growing ranks of 
environmentally-conscious consumers. 

6. New Materials: Biopolymers and Bio-Additives 

Biodegradable Plastics 
The visibility of plastic pollution has led to a surge of investment into biodegradable plastic 
alternatives. If sustainable, effective alternative plastics can be developed, they could prove to be 
effective substitutes to traditional plastics which do not require companies to make wholesale 
changes to packaging design or distribution.  
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Biodegradable plastics are plastics from any kind of material origin (bio-based or synthetic) that can 
fully biodegrade into carbon dioxide, water and biomass. Bacteria, archaea and fungi carry out this 
process. There are multiple different forms of biodegradable plastics available or about to become 
available, including biological additive plastics and bio-based biodegradable plastics. 

An important consideration to bear in mind when evaluating biodegradable plastics is that under 
current industry standards being classified as ‘biodegradable’ refers to this biodegradation occurring 
in an industrial composting facility. For example, EN 13432, a commonly adhered to European 
standard, requires at least 90% disintegration of the product after 12 weeks and 90% biodegradation 
after six months, but assumes industrial composting conditions i.e. temperatures over 60 degrees 
Celsius. Therefore, some caution must be taken, as some of these products are not any kinder to the 
environment than conventional plastics if they escape from centralised waste disposal systems. 

Bio-Based 
Companies such as FKuR and BioGreen Packaging make their plastics from organic biodegradable 
materials e.g. PLA, cellulose or starch.  

For a brand such as Brazil’s Natura, its key selling points of natural, ethical products naturally lends 
itself to packaging which shares this vision of sustainability. The company targets at least 40% ‘eco-
efficient’ packaging (i.e. lighter than conventional equivalents and/or sourced from recycled material) 
by 2020. Already, 100% of its ‘Ekos’ and ‘TodoDia’ lines are packaged in 100% recycled or bioplastic 
material. Its disclosure of progress against its self-imposed targets is best-in-class. 

Development of these types of materials decreases the plastics industry’s reliance on fossil fuels. It is 
estimated that they require 40% less energy to produce than conventional plastics from the 
petrochemical industry22. Also, plastic made from biomaterials like starch or cellulose also tends to be 
much more widely biodegradable under normal climactic conditions. 

Whether or not bio-based plastics have any overall positive benefit to the environment compared to 
petroleum-based products is still up for debate. The process by which bio-based plastics are 
manufactured can have a huge energy cost and therefore not actually decrease reliance on fossil fuels 
by that much. Additionally, growing crops for plastic manufacturing can result in deforestation to 
obtain cropland and prevent the use of the crops as a food source, resulting in food shortages. 
However, if these processes were managed sustainably then there would undoubtedly be a benefit to 
the environment. 

Bio-additives/Bio-transformation 
Companies such as Polymateria and Breakdown Plastic have developed additives that are injected into 
the polymer mix during production. They then attract certain species of microorganism to the plastic 
after a set time frame and metabolise and break the plastic down. 

There is huge growth potential for this type of product. Plastics can currently take anywhere between 
tens to hundreds of years to break down, and the majority of plastic produced throughout history is 
still in the process of slowly degrading into our environment23. The advantage of additive technologies 
is that, if commercially and technically successful, they would decrease the length of time it takes for 
plastic to break down, while a large-scale overhaul of the manufacturing process would not be 
required. The key benefit for consumer companies is that the current utility and functionality of the 
packaging product would be maintained.  
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We believe there would be an additional raw material cost to the plastics manufacturer of 5-10%, but 
this translates to a minimal additional cost to the end consumer of 1-2%, once fed through to final 
retail price. 

Even though bio-additives could markedly decrease the time it takes for plastic to biodegrade, can 
only reduce it to a period of a few years instead of many. This means there would still be significant 
plastic waste in the environment. Hence the reduction in breakdown period may not be short enough 
to compensate for the constantly increasing amount of waste in the near term.  

A further complication is that some additive-mediated biodegradable plastics may not yet be 
biodegradable outside of industrial composting facilities. Their biodegradability can also vary in water 
– so if the packaging does not biodegrade before it is swept into a river or ocean, the pollution problem 
may persist.  

Additionally, at present very few of these products are accredited by EN 13432. This is a set of 
requirements for packaging recoverable through composting and biodegradation which requires at 
least 90% disintegration after 12 weeks and 90% biodegradation after 6 months. It also includes tests 
on ecotoxicity and heavy metal content.  

Promoting bio-additive plastic also carries the danger of engendering complacency and increasing the 
public tendency to litter, under the false assumption that the packaging will disappear quickly. 
Jacqueline McGlade, chief scientist at the UN Environment Program, stated that ‘’biodegradable 
plastic water bottles and shopping bags are a false solution to the ubiquitous problem of litter in the 
oceans’’24. Therefore, very specific requirements would have to be laid out before a solution promising 
to be biodegradable was pursued. Clearly ‘biodegradable’ plastics are not the complete solution to all 
plastic waste problems, but these technologies are nonetheless highly promising.  
 
Recyclable Bioplastics 
A downside to traditional bioplastics like PLA is that they do not possess all the necessary properties 
for widespread replacement of petroleum-based plastics (e.g. PLA itself lacks strength). Therefore, 
research has been done to manufacture traditional plastics like polyethylene and PET from biological 
sources. Origin Materials in California have developed a technique for manufacturing PET from purely 
biological sources, in partnership with bottled water giants Nestlé and Danone as part of the NaturALL 
Bottle Alliance. 

PET is an incredibly valuable plastic due to its use for water and soda bottles and is widely recyclable 
due to its high resin value. The ability to manufacture it on a large scale from purely organic sources 
would be a huge step towards cutting dependence on petroleum, and therefore decreasing the 
industry’s negative environmental impact. By becoming 100% recyclable, PET bottles would be able 
to enter the same circular economy as aluminium and glass, therefore reducing value lost due to 
disposal. This is particularly applicable to the Indian economy where up to 90% of PET bottles are 
collected and recycled25. 
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PET bottles at a recycling operation in Dong Xiao Kou village, near Beijing. Credit: Fred Dufour, AFP, Getty  

Again, if the sourcing of raw materials is not managed sustainably then it may not have the far-
reaching environmental benefit hoped for. Furthermore, bio-based PET still has the same molecular 
formula as petroleum PET and is therefore not biodegradable. The adoption of organically sourced 
PET would also require adherence to stringent recycling policies, as at present PET bottles make up 
9% (by mass) of marine debris, and only 34% of PET is recycled globally26. 

Another potential issue is the economically viability of this technology. To encourage adoption, it 
would have to prove cheaper than simply manufacturing PET from petroleum. Additionally, the price 
for recycled PET has been consistently falling due to the availability of virgin PET. However, as crude 
oil is a non-renewable resource (and oil prices have once again begun to rise), in the long term this 
technology should become more comparatively economical.   
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Conclusions 

Consumer companies have historically been major beneficiaries of the enormous utility and value-for-
money provided by plastics. It is their responsibility now to minimise their participation in the evident 
creation of negative externalities from the heavy and fast-growing use of plastics. The motivations for 
doing so are not merely altruistic: consumer companies face unique risks from the plastics pollution 
crisis as the ‘face’ of the problem – their brands, much like plastic packaging, refuse to simply 
biodegrade away. Consumers wishing to take action can boycott consumer brands much more readily 
than packaging companies. Similarly, government policies seeking popular approval are far more likely 
to target big-name brands rather than ‘hidden’ B2B operators. 

The problem is arguably even more acute in emerging markets for three reasons: 1) state waste 
processing facilities are far less likely to capture plastic waste; 2) recycling facilities are far less likely 
to be available; and 3) emerging markets are likely to contribute the majority of incremental plastics 
consumption in the coming decades, even if current consumption levels are relatively low. 

We should not pretend that making the transition away from conventional single use plastics will be 
simple or come without cost. Making the right choices will require patience, imagination and 
investment. Rewards will not necessarily be immediate but will multiply once government and 
consumer backlashes intensify. On a more gradual basis, there is evidence in the developed world of 
consumers beginning to actively participate in the transition away from single use plastics, rewarding 
those companies which have ‘made the first move’ towards greater sustainability. 

Where innovative solutions can be found, the potential benefits can be shared between company, 
consumer and environment. Packaging is, after all, a cost – cutting quantities of single use plastic 
reduces waste, transportation costs and cost of goods sold. Some of this benefit can be passed on to 
the consumer in the form of lower prices. 

Solutions vary across product categories. There is, as yet, no silver bullet – even bioplastics, for 
example, resolve only the problem of reliance on fossil fuels and do not necessarily result in waste 
reduction. Biodegradable plastics (for example involving bio-additives) do however have the potential 
to achieve across-the-board improvement in multiple product categories – perhaps most significantly 
in those categories currently devoid of either recyclability or non-plastic alternatives, such as sachets 
and multi-laminate snacks packaging. 

As we hope to have shown, the need for change is near-immediate but each company will require its 
own bespoke solution within each individual product category. In order to eliminate single use plastics 
from as much of their portfolios as possible, we urge consumer companies to begin exploring each of 
the potential solutions, in order to find the most suitable alternative for each category and restore 
intrinsic sustainability to their growth trajectories. 

 

  



 
 

 

Appendix I: Example Solutions by Product Category 
 

Packaging type Plastic used Example Products Recyclable? Potential solutions 
Non-rigid multi-
material laminates 
(multi-serve) 
 
 
 
 
 
Non-rigid multi-
material laminates 
packaging (single-
serve) 

Metallised plastic film 
– plastic component is 
commonly PET or 
polypropylene 

Biscuit/crisp packets 
 
e.g. ‘Jim-Jam’ biscuits from 
Britannia (below left) 
 
Milk sachets, shampoo 
sachets and single-use 
spice packets 
 
‘Pouch’ packets (including 
resealable) for shelf-stable, 
store-cupboard products. 
 
e.g. National Foods salt 
(above right) 

No – the inlays of metal 
and plastic make 
separating them very 
difficult 

Polymateria are in the process of 
developing and releasing an alternative to 
this kind of packaging 
 
In the UK United Biscuits (McVities) have 
partnered with Terracycle to implement a 
recycling scheme for their biscuit and cake 
wrappers 
 
ReadyRecycle (Dow Chemical) offers 
multi-layered packaging which is fully 
recyclable in collaboration with grocery-
store drop off schemes 

Non-rigid plastic-only 
packaging 

LDPE Bread bags and fresh 
produce bags 
 
e.g. Bimbo bread (left) 

Yes, although capture of 
film packaging is currently 
low 

BioGreen Packaging offer a 
biodegradable, bioplastic bread bag 
product (below left) 
 
LondonBioPacking sell fully recyclable 
(but not biodegradable) PET packaging 
through their ‘Revive’ range 
 
Recycling of LDPE is possible via 
designated plastic bag recycling points 

     

http://www.polymateria.com/our-products
https://www.terracycle.co.uk/en-GB/brigades/cracker-and-biscuit-wrapper
https://www.dow.com/en-us/packaging/innovation/recycleready
http://www.compostablebags.in/food-packaging/
https://www.londonbiopackaging.com/eco-food-packaging/


 
 

 

Packaging type Plastic used Example Products Recyclable? Potential solutions 
Flexible, longer-use 
packaging 

PET  Toothpaste tubes – (caps 
are probably HDPE) 
 
e.g. Colgate (left) 
 
Bottled water & soda 
 
e.g. San Pellegrino (Nestlé-
right) 

Yes – PET is one of the 
most widely recycled 
plastics in the world 

FKuR ‘Biopolymer’ based cosmetic 
product packaging aims to replicate the 
functionality of PET using organic raw 
material sources. Different ranges include 
Biograde®, Bio-Flex® and Fibrolon®  
 
Braskem (in partnership with Haldor 
Topsoe) is developing PET resin from 
sugar, piloting in Denmark in 2019 

Multiple-component 
products with blister 
packaging 
 

Often a combination 
of PET and either 
cardboard or other 
plastics (packaging) 
 
Multiple-layer plastics 

Toothbrushes 
 
e.g. Oral-B (below) 
 
Household accessories 

Typically not – only 
recyclable if the packaging 
can be easily and cleanly 
separated into distinct 
recyclable components 
following use  

Partnership between Colgate and 
TerraCycle to encourage recycling of oral 
care products 
 
Sustainable alternatives to conventional 
toothbrushes: e.g. bamboo-based 
products (left) or replaceable head 
toothbrushes 

Flexible, longer-use 
packaging 

HDPE Shampoo, body wash, 
handwash, mouthwash 
 
e.g. Palmolive Shampoo 
(left) 

 
Yes – often recycled when 
in bottle form 

FKuR (see above) – working on bio-based 
alternatives to conventional HDPE 
 
M&H plastics provide a range of PLA-
based ‘compostable’ products. 
Handwash products may require other 
components due to the pump-action tube 
 
Bottle-free bars in e.g. shampoo or 
mouthwash: see Georganics (left) 

https://fkur.com/wp-content/uploads/2018/06/FKuR-Cosmetic-Brochure_EN.pdf
https://www.terracycle.com/en-US/brigades/colgate
https://mhplastics.com/sustainable-packaging-solutions/
https://georganics.co.uk/collections/mouthwash-tablets
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Appendix II: Materials Solutions by Company  
 

Company Polymer Type Time-frame for 
breakdown 

Conditions for 
optimum breakdown 

Products 
of 

breakdown 
Polymateria Normal plastic 

makeup with 
additive. Types of 
plastic it can be 

added to may be 
limited. 

2-3 years under 
optimum conditions 

 
5 years under sub-
optimal conditions 

Biologically active 
sites required 
(environments 

suitable for microbial 
life). No need for 

landfill or 
composting facilities. 

Carbon 
dioxide and 

biomass 

Breakdown 
Plastic 

Normal plastic with 
additives plus specific 
plastic products. The 
types of plastic it can 

be added to are 
reasonably extensive. 

‘A few years’. NB 
Website claims that 

crude oil is fully 
degradable via ‘oleo-

physeal’ bacteria - 
we cannot locate any 

reference to this 
process elsewhere 

Anaerobic landfill 
sites. Claim that their 

product is broken 
down by 

methanogens but 
that the degradation 
only produces carbon 
dioxide and biomass 

Carbon 
dioxide, 
biomass 

and 
possibly 
methane 

FKuR: Bio-
Flex® 

 (flexible 
film) 

Entirely or partially 
bio-based. 

Not specified. Claims 
to be fully 

biodegradable under 
European 

conventions. 

Suitable for home 
composting. 

Carbon 
dioxide and 
compost – 

‘mulch’ 

FKuR: 
Biograde® 

Based on cellulose 
acetate (bio-based) 

4-9 months for films, 
not specified for solid 
objects. Claims to be 
‘fully-biodegradable’ 

under European 
conventions 

Biologically active 
soils. 

Carbon 
dioxide 

FKuR: 
Fibrolon® 

range 

Conventional plastic 
base with wood/ 
organic additives. 

‘High percentage of 
renewable raw 

materials’. 

‘Biodegradable types 
available’, no time 
frame specified - 
claims to follow 

European regulation 
EN 134322. 

Not specified. Not 
specified 

Origin 
Materials 

Bio-based PET Not biodegradable 
 

BioGreen 
Packaging 

Bio-plastic based on 
cellulose 

180 days Not specified - 
products degrade 

under ‘normal 
climactic conditions’ 

Carbon 
dioxide, 

water and 
‘humus’ 

 
 

http://www.polymateria.com/
http://www.breakdownplastic.com/
http://www.breakdownplastic.com/
https://fkur.com/en/brands/bio-flex-3/
https://fkur.com/en/brands/bio-flex-3/
https://fkur.com/en/brands/biograde-3/
https://fkur.com/en/brands/biograde-3/
https://fkur.com/en/brands/fibrolon/
https://fkur.com/en/brands/fibrolon/
https://www.originmaterials.com/
https://www.originmaterials.com/
http://www.compostablebags.in/
http://www.compostablebags.in/
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Appendix III: Conventional Plastics by Type 
 

 
Resin Type 

 
Symbol 

 
Properties 

 
Applications 

Can be 
Bio-

based? 
 
 

PET 
 

Good barrier against oxygen, 
water and CO2 

Shatter resistant 

Beverage bottles 
Food jars for spreads 

Used in textiles and films 

 
Y 

 
HDPE 

 

 

Excellent chemical resistance 
Good tensile strength 

Bottles for non-food items (shampoo 
and household cleaners) 

Milk bottles 
Plastic lumber 

Tiles, film and sheet 

 
Y 

 
LDPE 

 

Good heat-sealing properties 
Resistant to most acids and 

bases 
Flexible and transparent 

Garbage can liners 
Film and sheet, floor tiles 

Shrink wrap and stretch film 

 
N 

 
PP 

 

 

 

High melting temperature,  
so suitable for hot-fill 

applications 
Excellent optical clarity 

Tough and flexible 

Auto uses like signalling lights,  
battery cables, oil funnels 

Containers for yoghurt,  
takeaway meals and deli food 

 
N 

 
PS 

 

 

Low melting point and 
versatile 

Excellent moisture barrier 
Excellent insulation in foamed 

form 
Significant stiffness 

Cups, plates, bowls 
Protective foam packaging,  
for furniture and electronics 

 
N 
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