Enhanced resour ce efficiency with packaging
steel

Evelyne Frauman®* and Norbert Hatscher?

L APEAL, The Association of European Producers ekStor Packaging, 1200 Brussels,
Belgium

2 Stahlinstitut VDEh im Stahl-Zentrum, 40237 DusseldGermany

*e.frauman@apeal.be

Abstract Packaging steel is used for the safe and effidettibution of different
products worldwide. In the long line of improvemerfitsteel packaging the total
volume of canned products per tonne of packagingelshas increased
dramatically in the last 50 years. This resultirectly linked to a better use of the
resources necessary for making packaging steelrddling rate for packaging
steel in the EU is now over 70 per cent. Efficierttycling can be seen as a multi-
use system from the material point of view. Theycting of the core material
enables the industry to avoid a £urden in the production route. These above
mentioned characteristics have to be taken int@wadcwhen studying the life
cycle of packaging steel. Resource efficiency hieectieffects on other life cycle
parameters such as green house gas emissionsrgy erse. This will be shown
in some examples. An outlook for future developraemitl be given as well.

1 Introduction

Packaging steel is used for the safe and effidésttibution of different products
worldwide. The combination of a strong materialhmiterfect barrier behaviours
enables to deliver safe products to the consuméiowi losses [1].

The recycling rate for packaging steel in the Eldasv 71 per cent; some member
states such as Germany or Belgium have reachedliregyates of more than 90
per cent [2; 3]. Efficient recycling can also bes@s a multi-use system from the
material point of view. Steel recycling is typigathe electric arc furnaces (EAF)
process that converts steel scrap into new steedioglting it, but steel recycling
also occurs when steel scrap is added during tls&c lixide furnace (BOF)
process [4]. The recycling of the core materialbdesthe industry to avoid a GO
burden in the production route.



Furthermore, it can be demonstrated that in thg love of improvement of steel
packaging the total volume of packaging steel pané of canned products has
decreased dramatically in the last 50 years [2]s Tésult is directly linked to a
better use of the resources necessary for makickppang steel.

These above mentioned characteristics have to kentito account when
studying the life cycle of packaging steel. Resewefficiency has direct effects on
other life cycle parameters such as green housemassions or energy use [5].
This will be shown in some examples.

For many years, APEAL has commissioned life cyctledies and sustainability
studies to clarify the benefits of packaging stiel the environment and the
society. An outlook for future developments will igen in this article as well.

2 Recyclingrate and reduction of CO, emissions

APEAL publishes yearly updates of the steel pagkggecycling rates achieved
in the 27 European countries. These data are ceupetth the Eurostats'

Environmental Data Centre on Waste [6] data, whighpublished about one year
later, and their coherence is verified.

2.11nreasing recycling ratesin Europe

The recycling rates for steel have continuouslydased since the 1970's. It is
easy to explain what makes steel exceptionallyalatje: its magnetic properties
make steel easy and economical to sort and recawerwell-established routes
for collection and recovery of steel cans have ewsincreasing recycling rates
over the years.

It can be seen in fig. 1 that steel is amongsntbet recycled packaging materials
in Europe.
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Fig.l: EU 27recyclingratesin 2008 for different packaging materials (Source:
industry experts- APEAL, FEVE, ACE, PlasticsEurope) [3]

2.2 Calculation of reduction of CO, emissions due to recycling

Equivalencebetween the recycling rate and the , emission can bealculatec
given the following [7]:

minimum recycling 0%
maximum recycling 100%
CGQ, primary routé 100%

CO, secondary roufe  29%

The link between recycling rate and , emission is given int he followin
formula:

Indice CQ = CC,-1* (1-RR) + CQ-2 * RR 1)

! Refers to the CQemissions through primary steel production rc
2 Refers to the CQemissions through secondary steel production rdtieopear
average for EAF and BF recycling rou



With:

Indice CQ = Indice of emission of CO
CO-1 = CG primary = 100%

RR = recycling rate

CO,-2 = CG, secondary = 29%

This equation enables to calculate the indices ©f €mission according to the
recycling rates in table 1.

Tab.l: EU 27 recyclingrates

year recycling rate CO, emissions
1991 25,0% 82,1%
1992 26,0% 81,4%
1993 29,0% 79,3%
1994 34,0% 75,7%
1995 41,0% 70,7%
1996 45,0% 67,8%
1997 52,0% 62,8%
1998 51,0% 63,5%
1999 47,0% 66,4%
2000 49,0% 65,0%
2001 55,0% 60,7%
2002 60,0% 57,1%
2003 61,0% 56,4%
2004 63,0% 55,0%
2005 63,0% 55,0%
2006 66,0% 52,8%
2007 69,0% 50,7%
2008 71,0% 49,2%

The table 1 data show a reverse tendency betwesnulirgg rates and indices of
CO, emission, as is seen in figure 2. Indeed, withirammeased efficiency of
recycling, the indice of COemissions decreases.
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Fig.2:  Evolution of EU 27 recycling rates and equivalent reduction in indice of CO,

emissions (from 1991 to 2008)

3 Downgauging and reduction of CO, emissions

The optimisation of the packaging steel producpoomcesesand the enhanceme
of recycling are an important part of the ecolobig@provement of stee
packaging On the product side the downgauging of packadie{ps saving
resourcesenergy and emissions, too. Fig. 3 shows the wegghuction of som

standard cans since 19¢
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Fig.3: Development of weights of some standard steel packing in Europe[7]

The downgauging process directly results in a redanoof CO, emissions and
energy use during the steel and packaging produetial - related to transports -
also during the total life cycle [3; 5]. In combiia with the above shown effects
of recycling, as shown in Fig. 4, the decreasehef@Q emissions per packaging
is enormous.
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Fig.4:  Development of CO,emissions of some standard steel packing in Europe [7]



4  Steel Industry and Sustainability

Goods packed in steel have a high benefit for tresemer over a long period of
time. Indeed, the shelf-life is increased as thek@aged goods are protected by the
impermeability of the can and the protection itegivto light [8; 9F In the
previous sections it has been shown that the emviemtal impact has decreased
dramatically in the last years. This has of colrsen the case in the whole long
history of steel packaging. Environmental improvetseshow only one part of the
whole evolution of steel packaging. Every prodadso every packaging, has to
be measured by its economic and social impactsther words - it has to be
sustainable.

The social aspect of sustainability includes saetgl health in the production of
steel, which always has been very important forstieel industry [10]. The social

aspect is important to make food available for ¢besumer in a cost efficient
way. When steel packaging is referred to, it isresting to note that the
distribution system requires energy only for tramspg the food. No additional

cost in energy is required, as to modify for ins@rthe ambiant atmosphere.
Indeed, the packaging is gas tight and unbreakdblis. also non-transparent,
ensuring that the filling goods are protected pxiye

The steel for packaging industry has intensivelgréased the steel grades
available in order to offer the material neededneke lighter steel cans possible
in the market.

5 Futurework - Development of an L CA for steel for
packaging

Researches in the world steel industry underliegriportance of the use of a life
cycle analysis for environmental assessment ofr tpedduction [6]. Several

% Shelf-life refers to "the period between the maciifire and the retail purchase of
a food product, during which time the product isiistate of satisfactory quality in
terms of nutritional value, taste, texture, andeswpnce" [8]



studies are available comparing through the meéri$eocycle analysis (LCA)
different construction materials amongst which Ii¢el1; 12]

In the past APEAL has taken part in different LCACI projects [5; 13]. At the
moment a European LCI for packaging steel in ongoithe LCI data will be
reviewed by independant experts and will be publishy APEAL. This LCI data
set will be updated periodically.
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