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In the course of 2008 we have seen a number of political initiatives, national and local,

involving proposals to ban plastic carrier bags in Norway. Following one such proposal put
forward by Environment Minister Erik Solheim on television on 8 March, the ministry



instructed the Pollution Control Authority (SFT) to undertake a review of the issue to be
completed by 1 September.

REMIT AND OBJECTIVES

On commission from Plastretur and its stakeholders;

-DMF/ Norwegian Retailers Forum on Environmental Affairs
-Plastindustriforbundet/ Plastics industry

-NHO Mat og Drikke/ Confederation of Norwegian Enterprise, Food and Beverage

Mepex Consult has prepared a report. Its aims were as follows:

* to bring to light all aspects of the ways in which plastic carrier bags are now used (chapters
1-3 and 6),

* to consider alternatives to the plastic carrier bag on an objective and neutral basis (4-5),

* to prepare an action plan with concrete proposals for reducing the environmental impacts
(7-8).

The action plan takes as its starting point the lifecycle of the plastic carrier bag (see figure on
front page) with the aim of extending it and so supporting the principle of "sustainable trade
and recovery".

The work has benefited from a useful dialogue with the business community as well as
constructive discussions and meetings with the waste sector.
Solheim's initiative is seen as a constructive challenge.

CONTENTS
This abbreviated version of the report is a summary comprising:

. Facts about the plastic carrier bag

. Litter

. Fundamental conditions (in connection with a proposed ban)
. Alternative solutions

. Lifecycle analyses

. The debate in other countries

. Our remit: "Sustainable trade and recovery"

. Action plan

. Conclusions
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1. FACTS ABOUT THE PLASTIC CARRIER BAG
About a billion plastic carrier bags are used in Norway each year. Globally, we are looking at
an annual consumption somewhere between 500 and 1000 billion.

The average carrier bag in Norway weigh about 15 grams, can carry up to 15 kg and
accommaodate 10-15 litres by volume. A plastic carrier bag can therefore carry a thousand
times its own weight. Approximately 80 per cent of the carrier bags are larger than 10 litres,
while the rest are smaller bags under 10 litres.

The consumption of plastic carrier bags in Norway, about 14,000 tonnes, has been relatively
stable for the past five years. This works out to roughly 3 kg of plastic per person per year, or



20 per cent of the annual total of plastic packaging used by households. The plastic carrier
bags account for less than one per cent of household waste in Norway. The vast majority of
the plastic carrier bags, moreover, also serve an important additional

function: wrapping up other kinds of waste and other used packaging.

In comparison with other materials, little energy is required to make

plastic: a kilogram of plastic needs a total two kg of oil, one of which is used as energy in the
process. Based on lifecycle analyses (source:

Stiftelsen @stfoldforskning) it is arguable that through material recovery up to two kg of oil
can be saved for each kilo of plastic recycled. Oil used to manufacture plastic products can be
seen as "on loan", in the sense that we can get it back through recycling either as energy or as
new plastic products.

Four per cent in total of the world's oil resources are used to manufacture plastic; the rest is
burned as transport fuel or for generating energy and heat. On a global basis plastics are used
as raw material in a huge range of products; 35 per cent is used to make packaging. Plastic is
also produced from (Norwegian) natural gas, and is expected in future to be produced from
renewable raw materials such as sugar and maize, and ultimately even wood waste, carbon
dioxide and more. An international debate is in progress as to whether it is advisable to speed
up this development by making more plastic from renewable raw materials, raw materials
which are often used in food production.

In Norway we mainly use low density polyethylene (PELD) to make plastic carrier bags, as
this type of plastic produces somewhat thicker and sturdier bags that can be re-used and
finally recycled or utilized as energy. Reuse in this context mainly involves the use of the
carrier bag as a rubbish bag as opposed to frequent reuse for shopping.

Some 60 per cent of all plastic carrier bags in Norway are ultimately used to wrap up
household rubbish, about 18 per cent to transport bottles and cans to reverse vending
machines, 15 per cent to collect plastic packaging or otherwise participate in that return
system for material recycling, and about four per cent to transport other used packaging
(glass/metal), as well as clothing, etc., to various collection points. In this way the plastic
carrier bag serves as a useful "tool" in a number of sorting-at-source systems in Norway.

Altogether about 18 per cent of all the plastic carrier bags are recycled as material, while ca.
52 per cent are utilized as energy and ca. 29 per cent sent to landfill. The introduction in 2009
of new restrictions on waste disposal will reduce the volume of residual waste and therefore
the numbers of carrier bags ending up in landfill.

The lifecycle of the plastic carrier bag is illustrated on the front page of the report. The figure
shows that plastic carrier bags are used several times and therefore have a long life before
finally, as a rule, being recycled as new plastic products or utilized as energy. In the meantime
the bag has been used first for shopping, quite possibly several times, and then for recovery,
i.e. wrapping up used packaging and residual waste. In addition, new plastic bags can be made
of recycled plastic from carrier bags and other plastic films (PELD).

Most recently, other types of carrier bags have come onto the market, so that in a short time
we have gained access to a variety of solutions and consumers have had more freedom to
choose what they use to carry their goods home and package their waste. In particular,
promotions in boutiques and in the media have featured various types of reusable mesh bags



in recent months. To a large extent these are also made of plastic, mainly nylon and woven PP
(polypropylene).

Plastic carrier bags are only one of many plastic film products with which we surround
ourselves. There are also fruit bags, freezer bags, bread bags, rubbish bags, etc. To some
extent these bags are used arbitrarily. Based on the experience of other countries, in Ireland
for example, reducing the consumption of plastic carrier bags will lead to certain adjustments
in the market and an increase in the use of other types of plastic bags.

A royalty is paid to Grent Punkt for all plastic carrier bags. The bags are labelled with a green
dot and incorporated in the recovery system for plastic packaging. A similar arrangement for
reusable mesh bags is currently under consideration.

2.LITTER

Litter in Norway -- in parks, along the roads and in the countryside -- normally consists of
many different fractions (source: Hold Norge Rent/Keep Norway Clean), of which the plastic
carrier bag accounts for only a small

proportion: of the total volume of plastic carrier bags we are talking about less than one per
cent that end up as litter. Litter is a nuisance but scarcely a major problem in Norway. In any
case, a ban on one product in a particular material -- such as the plastic carrier bag -- can
scarcely reduce the problem, such as it is. (Of course, litter can present a bigger challenge in
some developing countries.)

In the debate about litter many have argued that plastic should be biodegradable. Generally
speaking, plastic at end-of-life should be recycled and never discarded in the environment.
However, additives are available that enable plastic to break down, and some plastics can be
composted in industrial facilities. On the other hand, such biodegradable bags, if materially
recycled, could damage the reprocessed plastic; nor would they be suitable for biogas
production in plants currently under construction for food waste in Oslo and elsewhere.

A ban on plastic carrier bags has been discussed in several countries, and the media have also
become engaged in the issue. On the internet and through images on TV the issue is often
depicted in terms of alleged damage to the natural environment, e.g. harm to marine life and
littered coastlines. To date, however, documentation confirming the scale of such damage has
been hard to find. In this report, we conclude that it would be helpful for all concerned to
acquire more information on littering and the biodegrading process generally, not least in
regard to pollution of the sea.

3. FUNDAMENTAL CONDITIONS

A ban is a very powerful tool in environmental policy and should therefore be deployed only
when there are substantial grounds for such a measure.

Before introducing a ban it is also important to consider the various consequences of a ban,
not least environmental.

In principle, there should be an emphasis on the consumer's options, i.e.

the right to choose how to transport your goods home and package your waste.

A diverse range of solutions also makes for more dynamism and competition in the market,
where environmental considerations also play an important role.



As previously noted, in Norway most carrier bags are reused in connection with sorting of
domestic waste at source. Most households have developed routines for waste disposal.
Sorting at source in the home is in turn based on regulations for the packaging of waste set by
the local authorities. In addition, more and more local authorities, for example Skien and
Oslo, are developing optical sorting systems based on plastic bags, and the larger cities are
also introducing solutions involving waste suction which also presuppose the use of especially
strong bags, normally plastic carrier bags.

Such established practical solutions linked to the use and reuse of carrier bags would
accordingly be disrupted by any ban. Furthermore, the local authorities could have some
difficulty explaining how sorting at source can be based on plastic bags when at the same time
the government has banned the use of plastic carrier bags.

In other respects, any ban on plastic carrier bags would be in conflict with the EU Packaging
Directive, which stipulates that a nation cannot ban a particular material sol long as it fulfils
specific requirements. The Commission has also made this clear to France, which has
therefore been obliged to withdraw its proposals for a ban on plastic carrier bags. Plastic
carrier bags are in any case already regulated through voluntary industry agreements in
Norway and are consequently included in the take-back system for plastic packaging which
most local authorities have now joined.

4. ALTERNATIVE SOLUTIONS

In comparison to plastic carrier bags in PELD, which are most commonly used in Norway,
there is also a thinner variant in PEHD (high density) which is used in many other countries.
Because it is thinner and lighter in weight, the PEHD bag requires smaller quantities of raw
materials in production than the thicker PELD bag. On the other hand, PEHD bags fall apart
(tear) more often and are therefore less suitable for reuse, e.g. in optical sorting or waste
suction systems. (Users often double up PEHD bags when carrying heavier loads.) In many
countries it is customary to hand out these thin bags for free -- a practice which is often
thought to encourage over-consumption and generate more litter, as opposed to bags that
consumers must pay for and which are seen to have a reuse value. Against this background,
shops in many countries have been urged to charge for PEHD carrier bags as well.

In Norway and some other countries plastic carrier bags have been introduced which can be
broken down in sunlight (oxo-degradable) or biologically, or which can be composted in
industrial facilities. Bags can also be made entirely or in part of renewable raw materials, e.g.
maize and sugar.

Different types of nets or mesh bags are also now offered to customers in many Norwegian
shops. Reusable shopping nets are often made of plastic (PP or nylon) or textiles such as
cotton (other materials such as hemp or jute may also be used). Local businesses have often
promoted these, handing them out for free. Customers are also given paper bags in many
shops, in Norway primarily specialist retailers, but also in a number of grocery shops.

Cardboard boxes, rucksacks, wheeled bags and handbags have of course been used for years
to carry the shopping home. One can also picture solutions based on the trolleys and baskets
used in the shop.



In short, we can say that there is now a number of solutions, especially in grocery shops, and
that the consumers have a real choice in how they carry their purchases home. When it comes
to residual waste, the consumer can choose to buy special rubbish bags by the roll, bags which
are often thinner than ordinary carrier bags. Such rubbish bags can also be a "back-up”
solution for the use of carrier bags for residual waste.

5. LIFECYCLE ANALYSIS (LCA)

In connection with the international debate on plastic carrier bags, a number of environmental
analyses have been carried out involving different types of carrier bags and shopping nets.
However, we have no such studies for Norwegian conditions. In this report we therefore refer
to the following reports and recommendations:

e Plastic shopping bags, analysis of levies and environmental impacts, Nolan-1TU for
Environment Australia, 2002

e LCA of degradable plastic bags, RMIT University (Australia), 2004

e Study by PriceWaterhouseCoopers/ ECOBILAN, for Carrefour (France), 2004

e Pompeu Fabra University (Spain) presentation of environmental study of carrier bags,
2007

e The ULS Report (USA), Review of life cycle data relating to disposable, compostable,
biodegradable, and reusable grocery bags, 2007

e Thesis: Environmental assessment of emerging technologies, the case of biopolymers,
Chalmers University Of Technology (Sweden), 2006

e Hippo Dgvigens, recommendations on website www.hippo.no

e Grgnn Hverdag, recommendations on website www.gronnhverdag.no

Foreign studies give us a certain amount of general information. On the other hand, a good
deal of expertise is required to read and understand such reports, not least to take account of
the underlying premises: for example, assumptions as to how many times the bags are used
and the recycling options in the particular country.

A few of the lifecycle analyses, such as the French and Spanish, were conducted in
accordance with current ISO 14040 standards. This means that the studies have been carried
out in a certified manner. Nevertheless, the conclusions must be treated with a degree of
caution. In any case, no solution emerges as a clear winner in all the studies: it seems that
each of the various alternatives has its advantages and disadvantages. In assessing the
environmental impacts of the various alternatives, a variety of environmental parameters are
used. The Australian study, for example, uses material consumption, CO2 equivalents,
primary energy consumption and littering. Some solutions can be good for material
consumption, another with regard to littering, etc. Moreover, other environmental parameters
figure only to a small extent in the analyses: water consumption, the use of chemicals,
hygiene issues and last but not least the implications of the various solutions for the national
collection and recycling systems.

As a general idea, following is a summary of some preliminary conclusions from the Spanish
study:

1. The most significant environmental impact attributable to plastic carrier bags is in the
consumption of raw materials and the production process.



2. Environmental impacts in connection with transport are normally of little relevance
(exception: log-range transport of heavier nets/bags).

3. The environmental impact of the production process (see point 1) is offset to some
extent by high levels of material recycling and energy recovery.

4. The reuse of bags and nets, including their use as rubbish bags, is an important
consideration: estimates as to the number of times a bag is reused can often be
decisive.

5. Some types of bags create more of a litter problem than others

Taken together, these conclusions largely reflect the familiar principles of the waste
hierarchy: REDUCE, REUSE, RECYCLE, RECOVER. During its lifecycle the same bag or
net can (and should) exemplify all the elements in the

hierarchy: for example, reduced material consumption together with arrangements for
multiple reuse and ultimate recycling.

When it comes to bags that are used only once or a few times -- PELD, PEHD, various
biodegradable bags and paper bags -- a general conclusion is that the plastic materials PELD
and PEHD come out well in the reports to date -- in part because the plastic bag can be
superior to other materials in a number of respects. Environmentally, it is therefore arguable
that a change to other materials can aggravate the environmental impact. In a Norwegian
context this can be even more obvious as plastic carrier bags are so much more widely reused
in connection with sorting at source, and because the rate of both material and energy
recovery is so much higher, than in other countries. However, plastic bags come out much
worse in studies that also assess litter. In such studies calculations take into account a range of
variables: units, weight, volume, flow properties. In addition, there is the likelihood of
changes to the bag in the natural environment. It seems that there is no consistent approach to
quantifying litter.

The major divergence in the reports is between bags that are used only once and bags and
shopping nets that are used many times. Some studies have estimated that a reusable net is
used on average 104 times. These alternatives also come out best in the Australian study, i.e. a
woven PEHD bag tops the list ahead of a shopping net in PP. However, none of the studies
has dealt with the nylon bags that have now been introduced in several chains in Norway. As
these nylon bags are suitable for reuse many times over, can be put in the pocket, are durable
and weigh no more than an ordinary plastic carrier bag, it's a safe assumption that these
shopping nets would do very well in an environmental analysis.

Cotton bags, which are used an estimated 52 times, fall far short of the PE and PP nets; in the
Australian report they rank alongside the thick PELD bag, which is used twelve times, in
terms of material consumption and CO2, but substantially below as regards primary energy
consumption. From other studies it is also clear that cotton requires large quantities of water
and chemicals, factors which are hardly taken fully into account in the environmental
analyses. Textile nets of other materials might be an improvement, but are not considered in
these studies.

The French study takes as its starting point a customer who shops 45 times a year, buying 20
litres of goods each time for a total 900 litres. This report concludes that thick PELD reusable
bags are the best environmentally, assuming that they are used four times or more.



Building on the Australian report, the Swedish study focuses on the so-called green PE, i.e.
the ordinary PE plastic that is seen as a renewable raw material. The use of renewable raw
materials can often improve the environmental qualities of plastic. The study therefore shows
that new materials and new technologies can alter the results of the results of the various
studies.

Even if the plastic carrier bags and plastic shopping nets come out well in the studies, all bags
and nets have the potential to be even better environmentally. In all solutions there is room for
improvement in a number of areas:

1. The bags can be even lighter (less use of raw materials/energy) 2. The bags can be
used even more times (dividing the environment into more"rounds")

2. The bags can contain even more recycled material (gains in material recovery)

3. The bags can be materially recovered to a greater extent (e.g. bags used to return used
packaging/items for deposit refunds) 5. Renewable raw materials can be used, e.g. for
making "Green PE"

4. A variety of measures can reduce litter and encourage tidiness.

6. THE DEBATE IN OTHER COUNTRIES
By comparison with countries where there has been most debate about plastic carrier bags, the
situation in Norway is arguably different, in that:

We use PELD bags which are suited to multiple use, not the very thin PEHD bags

In Norway's grocery sector consumers must pay for carrier bags.

Carrier bags are used to wrap up residual waste which is mostly utilized as energy.

Carrier bags are also used to wrap up the various fractions in an advanced sorting at

source system, including a deposit-and-return system for all beverage packaging.

5. Norway is one of very few countries in the world with a take-back system for all types
of plastic packaging, including plastic bags, a system in which plastic bags in PELD
are particularly suited to material recovery.

6. Problems with litter in Norway are different from those in developing countries, some

of which must also cope with floods and inadequate drainage systems that are

vulnerable to being blocked with waste.

PO E

7. SUSTAINABLE TRADE AND RECOVERY

We can envisage an optimal total solution (best practice) for a future retail-and-recovery
system. In developing such a system, it is important to look at the entire lifecycle, from the
design and packaging of different products to recycling. Other key factors include the
freedom of choice for the consumer, good labelling and information, and a carefully planned,
integrated approach. One example of such a total solution is plastic carrier bags in different
colours which can also be used in systems for optical sorting of different waste fractions (cf.
plan for Oslo). Some areas in Norway, e.g. the county of Troms, have already introduced such
systems.

8. ACTION PLAN
There is still room for improvement in our use of carrier bags. We propose that the business
community take the initiative to bring about the required concrete improvements in such areas

8



as environmental information and the development of guidelines both for consumers and for
those who work in the retail sector. Information can be distributed via a special website,
labelling on the bags, general fact sheets, etc.

Assuming a more informed use of carrier bags, we recommend as a target reducing the
consumption of plastic carrier bags by approximately 20 per cent by the end of 2010. A
reduction of this size would not have any negative consequences for sorting at source in
Norway. Any change to e.g.

reusable nets would require a parallel development of relevant environmental

standards: in that context, the establishment of a body concerned with "recoverability™ is
proposed.

It is further proposed that a joint initiative be launched to increase the material recycling of
plastic carrier bags that are used to carry deposit bottles, glass/metal, textiles, etc., to
collection points. Here too the development of concrete recycling targets is recommended.

At some stage we propose that goals also be defined for the use of recycled material in bags
and nets. In that way a material lifecycle can be developed for plastic bags.

Based on a joint initiative, financed through an environmental fund, additional environmental
measures are also recommended: for example, more R&D, information, and clearing up. As
previously noted, here too there is a need for more study of littering and the biodegrading of
plastic. This work is to be further developed shortly. ((*?))hgsten 2008

9. CONCLUSION
Any ban on plastic carrier bags would be a drastic measure in relation to their actual
environmental impact.

Such a measure would be illegal under the EU packaging directive.
Moreover, a ban could stimulate the use of other types of bags and nets with greater
environmental impacts. Alternative solutions could also damage existing collection and

recycling systems for plastic packaging.

In addition, a ban could lead to less flexibility and a loss of efficiency in the distribution and
use of bags in sorting at source in many Norwegian local authorities.

Finally, the effects of a ban would probably be far more damaging than efforts to achieve
environmental improvements through initiatives involving the business sector which can be
developed in constructive collaboration with the local authorities and government.

Author: Peter Sundt, Mepex Consult as, peter.sundt@mepex.no, 21.08.08




