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1. Introduction

The twelfth UN Sustainable Development Goal (‘4rfResponsible Consumption
and Production’), calls for significant change in how we view both production and
consumption norms (UNGA 2015). The production and consumption norm for
fast moving consumer goods (FMCG) packaging, up to 2017, was to treat them
as single-use disposable items. Large quantities of used packaging were sent to
landfills. Some packaging was ‘recycled’, but much of this material was actually
exported to third countries, where it persisted as a significant but largely invisible
challenge (EEA 2019). Progress in glass, steel, aluminium and paper recycling was
offset by a massive increase in the use plastics in packaging and landfilling/exporting
of plastic waste (USEPA 2017). In developing economies, the direct move to plastics
as the primary FMCG package component meant that the situation was rapidly
deteriorating in these countries (Tisserant et al. 2017). Public discussion of waste was
increasing prior to 2017, but not to the point of mass mobilisation.

This situation changed abruptly in many countries with the screening of a
single TV series, ‘Blue Planet II’ by the British Broadcasting Corporation (BBC)
in 2017, and specifically one episode, Our Blue Planet (Episode 7, 10 Dec.) that
dealt with effectively indestructible plastic waste in the oceans. The ‘Blue Planet
Effect’ (Gell 2019) has led to the elimination of single use plastic bags in many
countries and their severe curtailment in many others (Taylor 2019). While these
massive developments appear to be out of proportion to the seemingly minor
triggering event, these ‘marketing earthquakes’ are quite common in marketing
where, as in an earthquake, substantial movement to a new equilibrium occurs
as an outcome of a small triggering event for the release of pre-existing market
pressures (Hamlin et al. 2015). At the same time, many countries that had acted as
a convenient destination for both unrecyclable and supposedly recyclable FMCG
waste refused to accept any more imports from developed economies and started
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to aggressively police these policies amid considerable publicity (Brooks et al. 2018;
McNaughton and Nowakowski 2019).

These developments, along with the public revelation that the majority of
‘recycling’ in developed countries actually meant export dumping, have triggered
a very rapid move to a much higher level of consumer awareness, sensitivity and
scepticism towards FMCG packaging waste. Despite the passage of three years since
‘Blue Planet II’ screened, this awareness does not seem to be declining, and is thus
becoming both a political and commercial issue (Webster 2019). Such rapid and
irreversible movements between stable states in consumer awareness and sentiment
are a feature of FMCG markets, where they are described as ‘marketing earthquakes’
(Hamlin et al. 2015). This appears to be a classical marketing earthquake, and the
FMCG packaging environment is now a very different place to what it was three
years ago. Anybody claiming in 2016 that single use supermarket plastic bags would
be illegal in my home country of New Zealand by 2019 would have been met with
disbelief. Yet, it is now so (Ministry for the Environment (NZ) 2019).

In this new environment it is now possible for the first time to consider a proposal
that is core to any circular economy (Stahel 2016): How might a national-level
system be set up to create a closed-cycle system for FMCG packaging manufacture,
distribution, consumption and disposal in which ‘at source’ FMCG package design
and standardisation is used alongside government regulation to reduce package
waste to a small amount of unavoidable loss?

This chapter presents a commentary on how progress may be usefully made
towards this end. It is a conceptual and pioneering discussion because almost no
research has been published on such systems up to this point. Consequently, it is very
difficult to fund and publish empirical research on any aspect of such systems due to
the absence of any coherent conceptual basis. This chapter seeks to contribute to the
creation of such a basis by providing an initial published platform for research in
the area by starting with some basic definitions, and moving on to examine how the
current situation might be usefully modified by national-level waste minimisation
systems. A variety of approaches that might act as a basis for such a national level
system are then described.

The discussion concludes that there appears to be no insurmountable technical
barriers to the implementation of such a system. There is a considerable convergence
between systems that are based on package recycling and those that depend upon
package reuse when they are deployed on a national scale. The barriers to the
establishment of any system are largely social and political. Any such system will
require aggressive regulation to establish and maintain it. Such regulation will require
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a high degree of consensus between the population, business and government if it is
to be politically feasible. As a consequence, social, commercial and political matters
have to be taken into account from the outset when designing such a system so that
the necessary consensus/acquiescence can be achieved.

2. Definitions

The literature in this area has an issue with varying terminology. In order
to avoid confusion, the three key terms that are used throughout this chapter are
defined here:

Reuse: A package is used and is then cleaned and otherwise prepared for reuse
without any further transformation. It is then reused for its original
purpose, e.g., returnable glass milk bottles.

Recycling: A package is used and is then reprocessed into its original components.
These are then used to remanufacture a package of an identical or similar
type with equivalent value, e.g., aluminium cans reduced to aluminium,
then remanufactured as aluminium cans.

Repurposing: A package is used and is then reprocessed into a form where either it or its
components may be used in a role of lower unit value, e.g., composting,
remanufacturing PET bottles into a component of insulating cement
building blocks, remanufacturing plastic bags into park benches.

3. The Current Situation in FMCG Packaging

The current situation in FMCG packaging in a developed economy is shown
in Figure 1. In a developed economy such as the United States, the system is
predominantly linear, with packaging inputs coming in at the top of the system,
and proceeding through stages of manufacturing distribution, sale, consumption
and disposal. Upon disposal, the majority of packaging ends up as waste in landfills,
or exported to an uncertain destination and fate. A minority of packaging material
may be repurposed, in which case the material is remanufactured and used for an
alternative purpose rather than being returned to the system. Much smaller volumes
are truly recycled, in that they are remanufactured and returned to the system at
the same point from which they came. An equivalently small proportion are reused,
a process in which they are returned to the system in their original form (USEPA 2017).
In addition to revelations with regard to the degree to which ‘recycled’ materials
quoted in these figures is actually exported and dumped (Dobush 2019), official
figures of this type display some peculiarities. For example, (USEPA 2017) claims
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that in 2017 c. 15% of all glass waste was burnt and its energy recovered. As glass is
a non-flammable/exothermic material, this claim has some issues of credibility.

It should be noted that ‘repurposing’ is not recycling, although it is often
described as such (e.g., Keramitsoglou and Tsagarakis 2018). While some
materials such as elemental aluminium may be freely and repeatedly repurposed,
most polymers and organic materials are complex compounds that are not as amenable
to remanufacture, and the process consequently usually involves a degree of functional
downgrading, which destroys the circularity that is the primary characteristic of
recycling (Rahimi and García 2017). A good example of this repurposing is the
common activity where soft plastics such as single-use supermarket carrier bags are
‘recycled’ into park benches (Righter 2019). As such, the bags are not truly recycled
back into the packaging system, and presumably after a passage of a few years the
faded and warped bench becomes a yet more intractable disposal problem. Similarly
composting of ‘organic’ packaging is not recycling, but repurposing—the result
cannot be reused for its original purpose.

Figure 1. Linear ‘open-cycle’ fast moving consumer goods (FMCG) packaging
system (the current situation).
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A further aspect of the current situation that cannot be expressed in Figure 1 is the
degree of fragmentation within the system. Given that any individual supermarket
has around 30,000 products on its shelves and a large hardware store around the same
number, any developed economy has hundreds of thousands of individual FMCG
products, and tens of thousands of unique packages containing thousands of unique
and discrete constituents. These constituents are combined and recombined as they
pass through multiple participants at the various stages of the process, and they
arrive at their eventual destination after disposal via an equally wide variety of routes.
As a result, their eventual destinations are unknown to any consumer or statutory
authority, which reduces motivation to change (Barnes 2019).

A good example of this is the coffee capsules popularised by Nespresso®.
The capsules are now sold worldwide via an enormous variety of outlets
(Brem et al. 2016). They are also manufactured by a large number of companies
using a wide variety of materials (de Oliveira and Rodrigues 2015). The original
Nespresso® capsules are aluminium; others are made from combinations of various
plastics, biodegradable polymers and organic materials. While many have the
advertised potential to be repurposed, and Nescafe and others aggressively promote
their products on this basis (Fox 2019), the degree to which they actually achieve this
status is impossible to ascertain.

The same can be said about the FMCG packaging system in its current fragmented
situation. While it can be stated with some confidence that the amount of packaging
that is repurposed, recycled or reused is only a minority of the total (Hoornweg et al.
2015), the exact size of that proportion, and whether that proportion is increasing,
static or decreasing, is not known.

4. The Aspirational Situation for FMCG Packaging

An aspirational situation for FMCG packaging in a developed economy is
shown in Figure 2. This design, specifically for FMCG packaging, is derived from the
closed-cycle system developed by Meherishi et al. (2019), which encompasses all
activity within an economy. The linear structure from manufacture to consumption
from Figure 1 remains, but there are now feedback loops at each stage that return
packaging material to the manufacturing process. This feedback can be via recycling,
reuse, or a combination of the two, but repurposing has no role in the process unless
the component in question is a renewable resource.

This position on repurposing is not compatible with Meherishi et al.’s (2019)
concept of circular supply chain management (CSCM) where repurposed material
can be moved between industries, but the example given by these authors shows
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the issue of functional and value downgrading that is implicit with repurposing
within CSCM:

“In practice, CSCM endeavor [sic] to produce zero waste through
system-wide innovations to recover value from what was traditionally
called ‘waste’. For example, recycled PET bottles may be used for
construction; light concrete is added to the bottles, creating isolated walls
for houses.” (Meherishi et al. 2019, p. 885)

The issue with this example is that the PET/concrete block will also come to the
end of its useful life, at which point the large lumps of concrete/PET combination
are likely to represent a completely economically intractable repurposing/recovery
problem. They will then become open-cycle waste—like the ‘recycled’ benches
mentioned earlier. In most cases repurposing merely kicks the open-cycle ‘can’ down
the road. If it is kicked far enough, then it may perhaps become invisible to the
original user, but this does not mean that it has disappeared!

Figure 2 shows that an input into the system remains, but at a greatly reduced
level that is balanced by unavoidable loss at the other end of the process. Even an
aspirational situation has to accept that some loss will occur. This also departs from
the aspiration outlined by Meherishi et al. (2019). This loss may come about by
actual physical loss, dispersion, permanent retention by the consumer, destruction
or defilement beyond the capacity to recycle or manufacture and the minority of
situations where a closed-cycle system cannot be sensibly applied to either a package
or a functional component of it.

A good example of unavoidable loss is the colorants used as a component of
inks and dyes in packaging. Colorants are present in tiny quantities that are often
fully integrated with an individual package. As a consequence, these are rarely if
ever recovered, even though when measured on a system wide scale, this loss of
colorant by irreversible dispersion may be significant. This loss is not an issue if
the colorant is either a biological product or is synthesised from common elements
that cycle within the biosphere, but it is an issue if the colorant incorporates a rare
element derived from mining of finite deposits that have been concentrated over a
geological time period (e.g., copper) (Sverdrup et al. 2019).
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Figure 2. Circular ‘closed-cycle’ FMCG packaging system (aspirational situation).

Clearly the system shown in Figure 2 represents a radical departure from that
shown in Figure 1. Can this situation be achieved or even approached within the
political, commercial and social parameters of a developed society? The global
closed-cycle system developed by Meherishi et al. (2019) encompasses an entire
economy and it represents such a massively complex scenario that it is hard to
envision how a single strategy could be developed to achieve it. This is not the case
in the situation under discussion here. FMCG packaging is a substantial industry;
however, it is only a small, consistent component of any economy with a well
delimited waste stream. It does therefore represent an environment within which a
coherent national level strategy and plan for moving towards an aspirational scenario
could be developed.

5. Current Developments towards Closed-Cycle FMCG Packaging Systems

5.1. Overview

The reviews by Meherishi et al. (2019) and Nemat et al. (2019) represent a
comprehensive overview of academic research in closed-cycle FMCG packaging.
The vast majority of studies on current closed-cycle FMCG packaging initiatives
reported by these reviews are restricted to single products or single companies, and as
such reflect the high degree of fragmentation that exists within the field.
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Closed-cycle initiatives based on packaging reuse are heavily concentrated in
the manufacturing and distribution steps of the FMCG packaging systems, primarily
secondary and tertiary packaging (e.g., Battini et al. 2016; Baruffaldi et al. 2019).1

Many studies have reported significant cost advantages for the reusable systems
studied (e.g., Silva et al. (2013)), but the majority of secondary and tertiary packaging
is still either disposed of or repurposed at the present time (Chung et al. 2018).

5.2. Reusable Systems

Those initiatives that involve reusable primary packaging are predominantly
single companies, such as small independent dairy product manufacturers, that offer
reusable glass milk bottles (Levitt 2019). In some cases, these individual initiatives
are sufficiently similar and sufficiently numerous that they represent significant
industry-scale movements. One example of such a movement would include the
move to allowing reusable coffee cups by a wide number of foodservice providers
(Romeo 2018; Winter 2019b), although this particular example has not been without
its problems and public relations disasters (Gabbitas 2018). Nevertheless, the majority
of retail coffee cups remain single-use items with a structure that predetermines that
they go to landfill (Poortinga and Whitaker 2018).

While not a package in the strict use of the term, the movement towards
reusable supermarket shopping bags has had a far greater impact on behaviour
in many countries than many other initiatives (Parker 2019). In many cases this
movement has been backed by legislation (Nielsen et al. 2019), with legislators
reacting to and leveraging the rapid development of a strong market sentiment
(Knoblauch et al. 2018). The outcome has been that, in many countries, a product
that was once produced and discarded by the billions has been massively reduced.
This was the case in the UK, for instance, within a very short time period (Woodcock
2019). This offers an encouraging illustration that mass changes in consumer sentiment
and behaviour towards packaging are possible—given the right social conditions.

One interesting development, which involves an attempt to consolidate FMCG
reusability among multiple suppliers, is the Loop® concept, in which reusable

1 Primary packaging is the packaging that is bought with the product and forms part of an integrated
‘offer’ (e.g., the wrapper on a bar of chocolate). Secondary packaging is present at the point of sale
(POS) and is used to present the package to the consumer (e.g., the open-top box in which the chocolate
products are presented to the consumer in the shop). Tertiary packaging is rarely present at the POS,
and is used to transport the product (e.g., the cardboard carton containing several open-top boxes of
chocolate and the pallet on which a number of cartons may be transported by sea or land).
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packages with an expected life of 100 cycles are supplied by major FMCG companies
via a privately held Internet platform (Cheng 2019). Loop is only available in restricted
areas of North America and Europe at the present time. The system has garnered
considerable publicity, but reviews of the system have been equivocal with regard to
price (Bratskeir 2019). Whether this price reflects a high margin, or simply the cost of
manufacturing and refilling a portfolio of unique branded packages, has yet to be
established, as has the fate of the packages if they reach their end of use point.

One reusable closed-cycle FMCG packaging system that has been fully
operational in the soft drinks category worldwide for over 50 years is the system
pioneered by Sodastream®. This system relies upon a consumer owned carbonation
machine with reusable bottles for both carbonating gas and the water that is
carbonated. Concentrated syrups for flavour are available in a standard single-use
pack. Despite its undoubted effectiveness as a package reduction system and
its clear economic advantages to consumers, this system has had little impact
upon the vast quantities of soda that are sold in single-use PET bottles each year
(Osland and Luo 2019).

This lack of impact appears to be an outcome of hostility to the system within
distribution channels for soft drinks. It must be remembered that a packaging
innovation that is economically advantageous to consumers may be economically
disadvantageous to those who supply them. The author was employed by an
American investor in the late 1980s to examine the feasibility of introducing a similar
system into the United States. After considerable investigation, the conclusion
reached was that the level of hostility among established suppliers of soft drinks
meant that the only large-scale point of access to the market was via chain retail
outlets (hardware stores) that were not at present selling soft drinks.

Thirty years later in my home town of Dunedin, New Zealand, this situation
does not seem to have changed. The local hardware multiple does not sell soft drinks,
but it does have a very large and prominent display of Sodastream® machines along
with a wide range of good quality syrups and gas bottles. None of this is available
via the mainstream supermarkets. One striking feature is the complete absence
of branded after-market syrups for this system. This is in contrast to the coffee
capsule markets where nearly all the major coffee brands have multiple coffee capsule
products available in supermarkets. The point to be made by this example is that the
attitude of channels to any proposed package reduction innovation, and the reasons
for that attitude, must form a component of any research related to the development
of that innovation if it is to have any hope of large-scale success.
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5.3. Repurposing and Recycling Systems

Repurposing and recycling, with the former often described as the latter,
have a very much larger presence in both the academic literature and in practice
(Han et al. 2018). Unlike reuse, repurposing initiatives include large-scale (public)
systems that encompass an entire FMCG package waste stream. Large scale
repurposing systems (usually described as recycling) now have a strong presence
in many developed economies (Khandelwal et al. 2019). Many systems of refuse
sorting are now established at a civic collection level with organic waste, paper,
glass, plastics and aluminium all identified as separate repurposing streams
(Keramitsoglou and Tsagarakis 2018).

Of these only that for aluminium seems to be largely problem free with a strong
commercially viable market for the stream and no issues with repurposing to the
same level, thus establishing a true recycling scenario (Dando 2019). The other three
streams, plastic in particular, all have serious issues with identifying an end use for
the repurposed product, and establishing a commercially viable market/logistics
system to access that end use (Brooks et al. 2018).

Contamination remains a serious issue, not only with foodstuffs and other items
that are foreign to that particular stream, but also with ‘paper’ and ‘plastic’ packages
that are not repurposable because they are not entirely as they seem. This can
be because either they are not made from a repurposable material or because the
package consists of a variety of intimately incorporated components which cannot
be separated for repurposing (Schmidt 2018). Tetra-pacs and multi-layer plastic
bottles are examples of this multi-component package issue (Ma 2018). Complex
‘hi-tec’ packages of any sort that are developed to address specific problems higher
up the distribution chain can present serious issues when it comes to repurposing
them after final use (Kaiser et al. 2018). As there is considerable investment and
activity in the development of such ‘hi-tec’ FMCG packages (e.g., Idumah et al. 2019),
this ‘designed in’ unrecyclability problem is likely to become more significant in
the future.

Glass, while seemingly an easily repurposable commodity, suffers from the fact
that there are many types of glass, and it only takes a small amount of contamination
of an inappropriate but very similar looking glass (e.g., lead crystal), or anything else
for that matter, to make an entire batch of food-grade glass unfit for recycling back to
its original purpose. As a consequence, most glass packages that are not reused in
the existing form are either landfilled or repurposed (Majdinasab and Yuan 2019).

These issues with repurposing have recently led to a number of unfortunate
and high-profile incidents. These very public failures, and the undertones of deceit
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that have coloured many of them, have led to a certain loss of public confidence in
large scale repurposing initiatives despite the significant achievements that can be
attributed to them (Laville 2018).

5.4. Reduction Systems

The predominant reduction system at present is the bulk or ‘bin’ product
retail format, which eliminates retail packaging altogether as consumers bring and
fill their own containers (Beitzen-Heineke et al. 2017). Bin retailers are usually
smaller independent retailers, although recently, larger retailers have started to
offer restricted services in this area (Flaws 2019). Bin retailing certainly eliminates
packaging, and thus closes the cycle. However, it faces considerable challenges in
transitioning to a mainstream format because of issues with food contamination,
difficulty in handling some foods, and potential liability in jurisdictions where tort is
an active legal sector (Vanne 2019).

Bin retailing also represents a major challenge to large FMCG manufacturers
and retailers due to the loss of brand intellectual property (IP) and capital value
as the majority of these brands communicate with the consumer via the package
at the point of sale in FMCG markets (Hamlin 2010). It also creates major issues
with apportionment and pricing, which are both key marketing tools in this industry
(Ellickson and Misra 2008). As a consequence, major FMCG companies are likely to
actively resist any significant expansion of this format. Given the resources available
to them, this resistance is likely to be effective.

5.5. Progress towards a Closed-Cycle

It is not currently possible to state with any confidence if progress is being made
with moving to a closed-cycle for FMCG packaging. Progress in new closed-cycle
packaging formats is matched by ‘progress’ in new FMCG packaging formats and
technologies that are incorrigibly open-cycle and single use.

Perhaps no example expresses this situation better than the ‘coffee pod’ market
cited previously. This market relies upon a consumer owned machine that takes
single-use pre filled coffee pods—one for each drink. The disposable pods are small
and attractively styled items—each an FMCG package in its own right—that may be
made of either metal or plastic. Coffee pods have grown to be a global industry in
the last twenty years. The pioneering brand Nespresso® still dominates the market,
and has made very high-profile attempts to ameliorate the obvious ‘throw away’
aspect of this product via stressing the use of aluminium as a key component in
the pods, and a series of high-profile re-purposing exercises for the aluminium.
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Nevertheless, the small size of the pod and consumer habit dictates that, even though 
repurposing opportunities exist, the majority of pods end up being flicked into the 
consumer’s kitchen bin, and from thence to landfill. The exact proportion of coffee 
pods that make this particular journey is unknown.

The situation is aggravated by the large number of competing after-market pods 
that are now available. These use an enormous variety of alternatives to aluminium, 
including plastic and compostable versions. All these of course require their own 
dedicated repurposing systems, thus losing any opportunities for economies of scale 
and consumer communication.

It is not disputed by any manufacturer that pods create more direct waste than 
the coffee making systems that they have displaced. The counter argument put 
forward by these companies and others is that the environmental impact of this 
waste is offset by the reduced requirement for coffee, and a concomitant reduction 
in the environmental impact of this crop globally (Gunther 2015). This may be so, 
but one possibility that is not widely discussed is the potential for reusable pods to 
capture this desirable efficiency without generating the undesirable waste stream. 
Reusable pods are readily obtainable on the Internet, but not from the major players 
(e.g., Coffee Lovers New Zealand 2019)—which indicates that there is no particular 
barrier to the wider scale deployment of reusable pods or the design of a reusable 
pod chamber into the machine in the first place.

The reason for the lack of enthusiasm for reusable or ‘designed in’ pods among 
the market incumbents may well be related to commercial imperatives similar to 
those that oppose the Sodastream®. A coffee pod system comprises a machine and a 
dedicated consumable product, the pod. As with colour printers and ink cartridges 
the bulk of the lifetime profit of such a system is in the large number of consumable 
pods, not the single durable machine, which may be sold at or below cost in order 
to establish the consumable purchase stream (Dhebar 2016). In the case of Nescafe 
Nespresso® pods, the coffee in them is priced at NZ$124 per kilogram in my local 
supermarket. This scale of value added, compared to other retail presentation formats 
such as packaged ground coffee, generates an understandable reluctance to introduce 
anything to the market that might interfere with the continued consumer take up of 
the consumable pod product.2

2 Countdown, Mosgiel, New Zealand, 20/12/19. A sixteen-capsule box of Nescafe pods, $9.99. Assuming
5 g/capsule (Caffeininformer.com 2019) gives a value of $124/kg for the coffee. Nescafe Instant 100 g
$7.00, assuming an extraction yield from beans of 1:3 (Pfluger 1975) gives a value of $25/kg for the
coffee. Package ground coffee (Hummingbird) 200 g $7.00 gives value of $35/kg for the coffee.
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5.6. The Case for a National Level Approach to Closed-Cycle FMCG Packaging

There appears to be little dispute that an open-cycle FMCG packaging system
is not viable in the long term. However, it cannot be stated that any significant
net progress is being made towards closing the cycle in this sector. At present,
the majority of closed-cycle initiatives based on reuse and recycling are too small,
isolated, symbolic and/or ephemeral to make a significant difference. The same can
be said of reduction systems based on the elimination of consumer packaging at
the point of sale. Large-scale initiatives based on repurposing of FMCG packaging
waste do not close the cycle in the required manner, and the outwards channels for
repurposing captured waste streams have proven to be very difficult to establish and
maintain, leading to a series of damaging high-profile scandals.

It would appear that the only avenue to progress towards a closed system in this
area is the consideration of national level closed-cycle systems that are able to capture
economies of strategic coherence, design, scale and communication. Such systems
are unlikely to consist of a single solution, and will only succeed if they have a high
degree of consumer support with complete government commitment, along with a
degree of commercial incumbent acquiescence within the FMCG industry itself.

6. Developing Closed-Cycle FMCG Packaging Systems on a National Scale

6.1. The Advantages of National Level Systems

To this point no country has attempted to introduce a closed-cycle system of
FMCG packaging at a national level. This is perhaps not surprising as the political
and fiscal obstacles do appear to be daunting, and any such system requires definitive
regulation on a level that has not been fashionable in developed economies since the
1970s (Bloom 2017). Nevertheless, national level systems that are set up as such from
the outset do offer advantages over the current process of undirected development
via a series of unconnected micro-initiatives.

The most obvious of these advantages is scale. A closed-cycle packaging process
that may not be economically or technically viable on the scale of a local or individual
channel participant level may be perfectly viable when applied on a national scale.

The second major advantage is that regulation can be more easily applied on a
national scale, thereby achieving compliance and uniformity across an economy.

Compliance is a necessity for any closed system initiative to succeed. Humans
are notoriously unwilling to accept constraints upon their behaviour, even when it
is in their interests to do so. A good example of this is the issue of non-compliance
with the European Union’s ban on incandescent lightbulbs, despite the fact that LED
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lightbulbs are not only a collective environmental benefit but also an individual
economic benefit given their much lower lifetime costs—even for the most fiscally
constrained citizens (United Nations Environment 2017). Nevertheless, loopholes
were actively identified and developed that allowed incandescent light bulbs to be
imported into the EU, and they were then (perversely) purchased on a large scale
(Schießl 2012). These loopholes had to be aggressively ‘shut down’ by the authorities
(Hickman 2012). It is possible that certain sectors of society and industry would react
in a similar manner to any closed-cycle packaging initiative.

Uniformity is also a necessity if advantages of scale are to be fully realised.
Once again, uniformity is not a feature of unrestrained societies, even if it is
advantageous. As a result, uniformity can only be achieved in the majority of
cases by regulation. The coffee pod industry cited earlier is a good example of this
type of perverse behaviour and the need for regulation to suppress it. The principle
drawback of the coffee pod is its manifest wastefulness. It would be in the individual
interests of the industry participants to standardise certain aspects of the pods so that
a standardised waste disposal solution could be applied to this undesirable aspect of
the product. This has not happened. There are now a wide variety of pods that each
require their own system to deal with them, none of which really have the scale to
be viable. It is an undesirable situation that appears to be getting worse rather than
better as new ‘solutions’ enter the market.

The third advantage of a national scale initiative is the capacity for the
deployment of social investment. Any closed-cycle system is likely to require a
considerable up-front investment. There are barriers to this investment coming from
the private sector. Firstly, the return from any such system may take a considerable
time to materialise. Secondly, the returns and benefits may not accrue to the same
area/investor as where the investment was made, and they may not be a single
bottom line return either (Walker et al. 2008). While triple bottom line accounting
has been around for several decades (Slaper and Hall 2011), there are no examples of
private investors embracing it on the scale that would be required here. There is also
an issue with the incompatibility of private investment in a regulated environment,
and the capacity for monopolistic behaviours as has been seen in privatised water
(Lobina 2019).

6.2. The Convergence between Reuse and Recycling in National Scale Systems

Up to this point in the literature reuse and recycling have been normally
considered to be discrete alternative approaches to the developing closed-cycle
systems for FMCG packaging. However, when applied to national level systems, the
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difference between the two approaches converge, and the differences between them
become much more nuanced. In a closed-cycle system run on a national scale that is
based on reusable FMCG packages, it is important that a reusable package also has
the capacity to be recycled to the same level of functionality. A reusable package may
be reusable, but it will have a more or less precisely predictable life. For example,
glass milk bottles have a theoretically indefinite lifespan; but in practice, they have a
very specific life expectancy (WRAP 2010). If a reusable package does not have the
capacity for recyclability then once again it is simply a slower-burning repurposing
exercise, and it is not a closed-cycle system.

The difference between a national level recyclable system and a national level
reusable system is thus merely how many cycles the package will make though
the system before it is recycled. This is a logistic rather than a paradigmatic level
of difference.

6.3. The Role of ‘Upstream’ and ‘at Source’ Design and National-Scale Standardisation

One of the main reasons why existing large-scale FMCG packaging repurposing
systems have run into such difficulties is that they have employed the ‘ambulance at
the bottom of the cliff’ approach to treating this particular environmental ailment,
and the role of upfront design has only recently become a focus of research
(Rezaei et al. 2019). It is impossible to say how many unique FMCG packages exist in
a developed economy, but the number certainly runs into the millions, and the specific
material component and technology types run into the thousands. These material
components and technologies are also frequently intimately incorporated with each
other in a single package. Every week, more packaging innovations of ever more
complex types join this population (Wyrwa and Barska 2017). All of this variety
then has to be sorted into a small number of ‘waste streams’—creating an insoluble
technical and logistic nightmare.

If a closed-cycle system is to be successfully applied to FMCG packaging, then the
FMCG packaging will have to be designed from the outset to fit the closed-cycle
system and not the other way around. If it is deployed on a national scale, ‘the system’
is also a singular not a plural entity, and all FMCG packaging will have to be designed
from the outset to fit the requirements of this single system. The coffee pod example
noted earlier indicates that such compliance is only likely to be achieved by regulation.

The level of design standardisation imposed by such regulation could vary
quite significantly. At a minimum, packages might be restricted to a set number of
non-combined components with proven recyclability, and the most extreme level of
the entire FMCG sector could be restricted to a minimum number of fully standardised
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packages. Preliminary design studies undertaken by this writer have indicated that
the 20,000 food items found in the average supermarket in New Zealand could be
presented with less than 20 standard reusable package types incorporating less than
four technologies.

6.4. The Requirements and Role of the Consumer

Any closed-cycle FMCG packaging system has to conform to the requirements
of its constituents, who also each have a specific role to play in its implementation.
The retail consumer will have legitimate expectations of any such system.
These include core functions of economic efficiency, ease of decision/purchase,
containment, protection, transportability and (reasonable) preservation. However,
it is extremely unlikely that a closed-cycle packaging system will match the existing
open-cycle system in all regards. This may create some local and specific problems,
but such consumer problems are also commercial opportunities. For example, coffee
pod consumers are likely to be denied coffee pods in their current form as part of any
closed-cycle scenario, but this represents an opportunity to the first company to create
an equivalent system that does comply with the system’s parameters. It is important
to note that a closed-cycle system defined by regulation will not necessarily suppress
innovation in the manner assumed by much of the literature (e.g., Trubnikov 2017),
and that a proactive regulatory system may well act as a disruptive innovation in its
own right, thus increasing rather than decreasing the overall rate of innovation in a
market, as has been the case with domestic lighting.

6.5. The Requirements and Role of Business

The primary requirement that business has of any closed-cycle system is that
it will permit them to continue to operate in a manner that allows an adequate
return on the capital invested in them. How this occurs will vary in accordance with
the position of the business within the system. Clearly some specialist packaging
businesses that are heavily invested in non-compliant plants and technologies may
face particular issues in this regard, and some form of compensation for irrevocably
committed capital may be the only redress.

For many manufacturers and retailers, their capital issues may relate more
strongly to intangible capital assets, mainly brand IP, which in many cases represents
the dominant portion of the capital value of any FMCG company (Winter 2019a).
No research exercises on alternative FMCG packaging systems have touched on this
key issue. Any system that significantly interferes with the effectiveness of FMCG
brand assets is likely to encounter well-funded and highly organised resistance from
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industry players. As consumers form relationships with brands and also rely on them
to assist with their decision making, this resistance may well also strike a significant
chord with them (Elbedweihy et al. 2016).

Generally it could be expected that large incumbent FMCG businesses would
resist any closed-cycle system as it represents a change to a status-quo that is currently
highly advantageous to them. Medium and smaller companies may well take an
opposite viewpoint, in that anything that significantly disrupts the status-quo is
potentially to their advantage (Christensen et al. 2015).

The role of business is fairly straightforward: to comply with the closed-cycle
system, and to invest, operate and innovate within its spirit and parameters.
Whether this happens will depend upon the degree to which any proposed
closed-cycle system meets the requirements outlined above. Not everybody in
the FMCG industry will be comfortable with any proposed closed-cycle system, but it
is essential to its success that a critical mass of them are. Collectively businesses
within the FMCG industry have considerable fiscal resources and a high level of skill
in public communication. If the FMCG industry were to reach a consensus to actively
deploy these capacities against any proposed system in a free-market democracy,
it would greatly reduce the chances of that system coming into operation, whatever
its benefits might be. The case of Sodastream® demonstrates this capacity clearly,
even when applied at a passive level.

6.6. The Requirements and Role of Government

The principle requirement for government at all levels is to reduce the amount
of waste going to landfill, which is both a major communal cost and a politically
troublesome issue. However, this has to be achieved in a manner that is consistent
with public health, social sensibilities and economic well-being. Public waste disposal
was initially motived by public health rather than private convenience. It dates
back to 1750 in London, and for the first 150 years the process was self-funding
as the communal waste streams largely consisted of ash, urine, dung and organic
waste, all of which had value and an accessible repurposing market (Velis et al. 2009).
Only since 1900 has the increasingly large and diverse stream of private household
consumer waste become a net communal cost, which has been exploited by the
FMCG industry among others. Governments would very much like to return to the
pre-1900 position!

The principal role for national government in this situation is one of leadership.
Perhaps the most important aspect of this is to make the communal cost of open-cycle
FMCG items more publicly apparent, and to then act accordingly and with public
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support. The private profitability of open-cycle FMCG packaging goods relies upon
the partial or complete socialisation and apparent dispersal of the cost/impact of
their disposal. Disposable nappies, while not strictly a package, are a good example
of this exploitation of public waste streams. Disposable nappies are a very high
percentage all nappies used. Used disposable nappies are a particularly undesirable
landfill input, and they represent a considerable proportion of waste going to landfill
(Mendoza et al. 2019).

Reusable nappy systems that offer good performance are now available, and at
an economically very advantageous cost to the consumer compared to disposables.
They will never be quite as convenient to the individual as the disposable version,
but the disposable nappy is a highly destructive and expensive item in a communal
landfill, and even minor changes brought about by incentives to use reusables have
generated significant communal savings (Warner et al. 2015). Disposable nappies,
like coffee capsules, are very easy to use and profitable to manufacture and sell,
and disposable nappy systems still dominate retail displays and public advertising.
It is thus very unlikely that their use will cease unless government either taxes them
to properly reflect the social cost of disposal, prohibits their sale or ceases to allow
them to enter the communal waste stream at any point. The perverse importation
and purchase of incandescent lightbulbs in Europe in the face of regulation indicates
that only the second two more drastic options, requiring great political courage,
would be likely to succeed.

It is likely that no closed-cycle system for FMCG packaging will ever be
established without such leadership by government. That leadership will have to
come via justified regulation if we continue with the disposable nappy example. If the
management of one of the major disposable nappy manufacturers unilaterally chose
to sacrifice their position in the disposable market by moving towards reusables,
they could quite justifiably be accused of destroying shareholder value, especially
as their competitors predictably moved to exploit their loss of position in the
disposable nappy market. It is very likely that the management in question would
be removed and the initiative reversed. Any executive that was interested in their
own self-preservation is therefore very unlikely to do this, and the same will apply to
the management of any other FMCG company that operates in a market where the
communal cost of open-cycle FMCG packaging is not properly recognised.

If, by contrast, the government told all nappy manufacturers that sale of
disposables would be prohibited after three years as an outcome of the costs that they
represent to the government, no market position or capital is lost to that company
through that ruling relative to its competitors. It would only be lost if the company
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failed to innovate in response to that ruling as effectively as its competitors over the
following three years.

Thus, the primary role of government is leadership by regulation, but regulation
that is the minimum to achieve the objective, fully justified and judiciously developed
and applied in order to avoid the generation of a critical degree of resistance within
the FMCG industry and the consuming public.

6.7. The Requirements and Role of Trans-National Organisations and Treaties

A wide variety of trans-national organisations exist to improve environmental
outcomes, and such organisations play a part encouraging governments to take a
leadership role, and assisting them when they choose to do so. Thus, the acquisition
and dissemination of experience and information relating to best practice in
closed-system FMCG packaging systems is an obvious role for such organisations so
that such best practices are consistently applied.

A rather less obvious but equally important role for trans-national organisations
is the mitigation of the negative effects of trans-national treaties in the development
of closed-cycle FMCG packaging systems. Many free trade agreements that are
coming into force go well beyond free trade and significantly constrain national
governments in their policy development if a company or nation can demonstrate
that such regulations will affect their property rights. The legal platforms on which
such cases may be made by third parties against local laws and regulations are in
many cases set up within the treaty itself and they can fall well short of what would
be considered a satisfactory legal platform for governments to defend their position
(Kelsey 2019).

Just how these can impact on government FMCG packaging policy can be clearly
demonstrated by the experience of Australia’s attempts to ban branding on retail
cigarette packages. This policy was challenged by the international tobacco companies
on the basis of loss of intellectual property rights under just such an international treaty,
a case that the Australian government eventually won (O’Dowd 2018). However,
the potential for such international treaties to allow commercial interests to strike
down domestic government policy on FMCG packages, especially in smaller countries
that are committed to treaties in which redress can be pursued by third parties in treaty
pseudo-courts, was clearly demonstrated. A role therefore exists for trans-national
organisations to oppose treaties that, either by accident or design, give third parties
the power to overrule regulations put in place by democratically elected governments.
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6.8. Potential Structures for a National Scale Closed-Cycle FMCG Packaging System

Any closed-cycle system for FMCG packaging will have to satisfy the requirements
of the constituents identified above, and it will also rely upon them to fulfill their roles
if it is to have any chance of long-term success at a national level. The development
of such a system will require a considerable amount of negotiation and compromise
between these stakeholders, coupled with consistent leadership from government.
It is likely that the system that would emerge from the end of these negotiations
would differ significantly from the one that the constituents had individually in mind
when they started out. This process will require that participants not become overly
committed to any specific technical platform as it is the outcomes, not the means
towards those outcomes, that will determine the eventual success or failure of a
system. It is also possible that a single national system may consist of a small number
of discrete solutions.

With this caveat in mind, the three approaches outlined below, all of which
require point of origin design, may represent viable starting points for this process.

Restricted component recycling: The current efforts at recycling rarely achieve
recycling to the same level, with repurposing at varying levels of success being the
normal outcome. A national level system that aims to achieve a closed-cycle system
based on recycling is unlikely to succeed unless packaging manufacture is regulated
so that only component materials that can be recycled to the same level indefinitely
are used, and that these component materials are easy to identify and separate from
each other (Figure 3).

This system has the advantage that it is closest to the present open-ended
arrangements from all stakeholders’ points of view. In addition, many of the
components that might be used have existing recycling codes, such as PET
(Polyethylene Terephthalate) = 1 (EC 1997). Industry participants would be free
to do as they pleased within the parameters of the component content regulation.
Current consumer and government arrangements would remain largely unchanged.
The drawback of this system is that the requirement for the indefinite recycling to the
same level is an extremely demanding one if packages remain single use. Almost the
only material that could meet this requirement at present is aluminium.

Consumer controlled reusable packaging: The rise of bin retailers,
where consumers bring their own packaging to be filled from bulk containers,
was discussed earlier (Figure 4). These retail formats still have a small market share
in most developed economies, but they are growing fast. The principal drawbacks of
these systems relate to food safety and cross-contamination at retail and in the home,
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and handling at retail. Loss of retailer and manufacturing IP along with control of
the package are also significant issues for industry stakeholders.

Figure 3. Restricted component recycling.

Figure 4. Consumer controlled reusable packaging.
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Many of the handling and safety issues can be addressed by mandating the
use of a restricted range of recyclable ‘approved’ containers to purchase retail items.
The containers would remain the property and responsibility of the consumer.
Such regulations have precedent with the use of approved containers for purchasing
petrol. Even with careful design, it is unlikely that systems of this type represent
a wide-ranging solution for closed system FMCG packaging. A variant of this,
where the retailer rather than the consumer owns the package, may work in such
circumstances, but smaller retailers may be systemically disadvantaged by such
a system.

Third party controlled reusable packaging: In a third party reusable system
a small range of standard reusable packages is also used, but this time they are
controlled by a third party that processes them for reuse, and recycles them at the end
of the useful reusable life of the package, on a national scale (Figure 5). In this system
a package would be purchased from the third party by a manufacturer, who would
then use it to send their product down the channel to retail. The consumer would
then purchase the product, consume it and return the package to the third party by
a regular domestic bin pick up. The third party would then reprocess the package
and sell it out for reuse. Thus a package may go from city ‘A’ to city ‘B’ full of beer,
be reprocessed and return from city ‘B’ to city ‘A’ full of milk, to then be sent to city
‘C’ full of tomato ketchup.

This approach has a number of advantages for most stakeholders. Apart from
the use of a more restricted range of packages, the normal patterns remain unchanged
for the consumer. They buy the items packed and dispose of them in a bin that can
be collected in a similar manner to current weekly bin pickups. As industry controls
the containers through manufacturing, distribution and sale, most of their safety,
apportionment, pricing, handling and IP issues can also be mitigated. The exceptions
to this are the packaging manufacturers who lose heavily if this system is introduced.
This would need to be factored into the politics of any such initiative. A government
that successfully deployed such a system would achieve its objective of reducing
FMCG packaging waste to landfill, and if they control the third-party reuse/recycling
process, then the system could be self-funding or even profitable. The regulatory
monopoly issues that are inherent to this system would make any private ownership
or control of this part of the system an extremely risky proposition.
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Figure 5. Third party controlled reusable packaging.

7. Progressing to a Closed-Cycle FMCG System: Future Steps

Achieving a closed-cycle FMCG packaging system on a national scale appears
to be a depressingly enormous task. Yet, given widely known issues of pollution
and resource depletion, achieving it also appears to be obligatory. The discussion
presented here is by no means a comprehensive one, and the three approaches
outlined above are only preliminary concepts.

The research team of which I am a member favours third party controlled
reusable packaging as an initial avenue for development as it appears to have
the capacity to meet all stakeholder requirements. The first step appears to be to
develop the concept to the point where it can be presented as a service blueprint for
large-format retailers via the following steps:

(1) Identify the minimum range (number) of packages that are necessary to present
all packaged products in a large format retailer.

(2) Create a set of consumer performance specifications for each package type.
(3) Create a set of industry performance specifications for each package type.
(4) Identify which existing technologies (if any) would be able to meet these

consolidated performance specifications in addition to being fully recyclable.
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(5) Develop a computer logistics programme to model flows of the packaging
though a third-party reprocessing and remanufacturing system.

The outcome of this work, which in our estimation will take a minimum of three
years and cost in excess of three million New Zealand dollars, will be a basic service
blueprint for the system that would form a starting point for preliminary evaluation
and negotiation between the stakeholders noted previously.

The main objective of any national scale closed-cycle system is reduction by
‘before the event’ design and supporting regulation. This requires very careful
research to inform design that addresses the interests and concerns of all stakeholders,
but particularly those of business. The capacity of business to bless or blight an
initiative, independently of its merits to consumers, government and the environment,
is amply demonstrated by the differential trajectories of Sodastream® and Nespresso®

in our FMCG markets.
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