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Contribution of plastics to the sustainability
of buildings

SB13 Graz conference, September 2013
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Plastics in B&C




Europe :
Plastics Demand by Segments 2012* Plasticsturope

Total: 45.9 Mio t

Packaging 39%

Building & ,
Construction 20%
Automotive 8%
E&E 6%

- QPO O o+ o+ e@ m

PE- PE- PP PS PS-E PVC PET ABS, PMMA PA PCS Other PUR
LD, HD, SAN Eng.
-LLD -MD

* EU27+N, CH incl. Other Plastics (~5.5 Mio t)

Source: PlasticsEurope Market Research Group (PEMRG) - for Central Europe in cooperation with Eastern and Central European Business 3
Development (ECEBD) / Consultic Marketing & Industrieberatung GmbH



Clean water, clean surfaces PlasticsEurope

Associotion of Plostics Maonufocturers

Water pipes

» Save billions of

liters of drinking Hygienic and clean

water Plastics are ideal for household surfaces
Offer cheaper water  and floor coverings because they are:
for daily needs « hygienic

* Use less electricity  « gesthetically attractive
for pumping water 4 raple and easy to clean

: 85[;; better quality * available in any colour or pattern.



Plastic Windows —

saving energy fordecades = ©ree

Their durability and energy-efficiency makes them the window of choice in
low-energy buildings



Tough and long-lasting PlasticsEurope

Associetion o f Plastics Manw focturers

Plastics are the ideal building material, because they are reliable and
require minimal maintenance over time



Insulation, and much more R!gg,”t‘jg‘;gg@pe
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Worthwhile investment

On average, the energy needed
to insulate a house with plastics
Unbridles the creativity is recovered
Architectural parts made out
of plastics open the field of
creativity of architects and
designers

within in one year.



PIasticsEurope
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Plastic Applications: The life-cycle perspective




Early 1990s: PlasticsEurope starts PlasticsELrobe
compiling environmental info of polymers e =Urop

Eco-profiles and environmental declarations

LCl methodology and PCR for uncompounded
polymer resins and reactive polymer precursors

Exwvironenental Product Declanations of the Ewropean Plastics Manufacturers

HIGH DENSITY POLYETHYLENE
(HDPE)

Eco-peofiles and Environmental Product Declasations of the European Plastics Manufacturers
PlasticsEurope
: Polycarbonate (PC
PIaStICSEUI’OPG November 2008 y . (PC)
e s PlasticsEurope
March 2011




Life Cycle Thinking & LCA Suggest to delete this ongmiﬁﬁﬁw&}be

Association of PI fostics Manufacturers

» PlasticsEurope Eco-profiles are European
industry average data.

=>» no comparison of producers,

=» only internal benchmarking use.

« Eco-profiles provide transparent
performance declarations

=» no comparisons among polymers
at production level possible,

=» building blocks for LCA studies.

Eco-profiles and environmental declarations

The Eco-profiles programme started in 1993 LCI methodology and PCR for uncompounded
polymer resins and reactive polymer precursors

Methodology and Product Category Rules published
in 2005-2006, reviewed in 2008

Environmental Product declarations started in 2007

PlasticsEurope




Eco-profile Programme of PlasticsEurope  PlasticsEurope

Associotion of Plostics Manufacturers

Eco-profiles — Life Cycle Inventory (LCI) Data
* Fuel consumptions

Raw material consumptions

Air emissions

Aqueous emissions

Solid wastes

LCA
Experts

glmateDCh’T‘"th’ %"[‘;ﬁ Possible Additional Metrics
zone Depletion, e Land Use

Acidification, AP . Water

Eutrophication, EP . e
Summer Smog, POCP Toxicity (Human, Eco)

Resource Depletion

Eco-Footprint

» Eco-efficiency Factor
Benefit vs. Burden

» 6 Basic Indicators: Climate
Resources, efc.

B2C

1"



Downloadable from

PlasticsEurope

www.plasticseurope.org

Plastics & Sustainability

> Consumer protection
> Climate protection
> Resource efficiency

> Energy savings

> Eco-profiles

Browse by flowchart
Browse by family

Browse by list

> Marine Litter

Home  Plastics & Sustainability = Eco-profiles S . g! l
ntactdur expert!

Eco-profiles Print &  Share / Save

4F

Guy Castelan
Welcome to PlasticsEurope‘s Eco-profile Programme!

This website provides you with easy access to PlasticsEurope’s Eco-profiles. Eco-profiles are Lifk

Cycle Inventory datasets (LCl) and Environmental Product Declarations (EPD) for plastics. For

Related information

more information, please refer to the Life Cycle Thinking section and to the Eco-profile

Methodology Document.

Browse LCA by Flowchart

The flowchart shows the interlinking production
processes and product flows of the chemical and
plastics industry.

Browse by flowchart

Browse LCA by Product Family

Methodolo PD

More about
Life Cycle Thinkin

These tables enable you to look up polymers and

precursors grouped into broad product families.

Browse by family s

Questions?

FAQ

Browse LCA by Product List T
This list provides you with an alphabetical RS- ot ra n s pa re n cy

directory of all polymers and precursors. o

Browse by list

energy solutions.

) - *
urope Privacy Policy | Sitemap | Contactus | Aboutus | Plastics worldwide BUILD UP'.'.:;-' Plastics Europe

[>
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Plastics:
Responding to the energy Challenge
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The energy challenge in buildings

Plasticsturope

EU 27
total

EU-
Buildings
sector

Energy
use

e Buildings are responsible for about:

* 40% of EU final energy use

e 36% CO2 emissions

210 M households, conditioned floor
area: 15000km?2 — residential,
6000km? - commercial

e Construction sector: 9% of EU GDP,
8% of EU-workforce,

€ 2 trillion annual turnover - hardest
hit by the crisis

e Benefits:
e Considerable savings possibilities
e Positive employment impact: up to 2
million jobs created/retained

* Lower energy bills + better living
CO,- conditions

emmissions * Investments in energy efficiency
trigger economic activity

Source: |IA recast EPBD, SEC(2008) 2864, Annex 5; |IA for Ecodesign/Energy
Labeling; Ecorys 2010; Eurostat



The plastics paradox R!%S}:j&sg%qpe

Central ventilation

station with heat PUR _
recuperation Roof insulation
> >
Solar
Panel
]
1 EPS
AN Insulation
PVC 4 Latent
Triple 5000 Heat Storag
Glazing Plaster
L ~—_Fuel Cell

The plastics paradox:
The more you use — the more energy you save



More Plastic Examples to

PlasticsEurope
Save Energy.... o P e
Buildings are responsible for more ...while existing industry solutions
than 35 % of global energy use and already enable new and retrofitted
Greenhouse Gas emissions'... zero-emission buildings

Rigid polyurethane foam for high- and
low-temperature insulation

+ Lightweight, stable and transparent
polycarbonate sheets

« Components for durable, efficient
photovoltaic

+ Polycarbonate for energy-saving LED

+ Flame retardant polycarbonate blends
for smart energy metering and cabling

« Materials for durable low- and zero-VOC
paints, coatings and adhesives

1 Source: WIFO



Casa 2 Litri/ passive house PlasticsEurope
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Plastics save Energy Plastics Europe
Example: Benefits of insulation

e As a result of all the plastics building insulation installed in one year
(2004):

e Lifetime energy savings of 9,500 million GJ

* GHG savings of 536 million tonnes CO, - equivalents Hgﬁ

« Relevance of production: <1% /i ff_,[

« Relevance of recovery: <0,1% ﬁﬁ “
/
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Resource efficiency
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Reduce plastics consumption PlasticsEurope
to reduce crude oilusage? " R

Transport
45%

Only 4% of oil and
gas in Europe are
used for
manufacturing
plastics

and...

plastics contribute
significantly to energy
savings and emission
reductions

Other
(non-energy use)
5%

Plastics 4%
Heat, electricity
Chem/ and energy
petrochem 42%

feedstock
4%
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End of life
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All recovery options apply for plastics

Plasticsturope

!

Plastics

}

Materials derived from oil and gas

<

Consumer Objects —

Reuse /

Mechanical
Recycliry

A

Chemical

. Recycling

Energy
: Recovey



Plastic waste and recovery from B&C: PlasticsELro pe
Treatment of building/construction waste P ——

The figure shows the treatment of total building/construction plastic waste by the 27 EU countries
plus Norway and Switzerland.

Treatment of plastic waste from building/construction in EU 27+2 2011 (kt)

Total plastic B/C waste 1.387

— Recovery Rate:  57.6%

EEEEEEE NN NN NN NN SN E NN NN NN NN NN NN NN NN NN NS NN NN NN NN NN NN NN EEEEEEEEER QRecyclingRate 20’3(‘70
of which total recycling - 282 - Mechanical Recycling 20,3%
- Feedstock Recycling 0,0%
thereof mechanical 0,
ecycling ‘- 282 e Energy Recovery 37,2%
Disposal Rate: 42,4%

thereof feedstock recycling | Q

of which energy recovery 516

Recovery rate of building/construction plastic waste increased in 2011.

In 2011 20,3% (in 2010: 20,0%) of the total building/construction plastic waste in the EU 27 + 2 countries
were mechanically recycled. 37,2% were energetically recovered mainly in waste incineration plants and as RDF.

This results in an overall recovery rate of building/construction plastic waste of 57,6% compared
to 56,2% in 2010.

Source: Consultic Marketing & Industrieberatung GmbH
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Recovery & disposal of B&C waste by country P'%SF?F%@(OPG

B/C 2010 Total Waste Recovery in kt Disposal in kt

—EU 27+2 Ger::r:ttlon Total % MRechan.icaI Feed st?ck Energy Total % Landfill In.cineration ™ S|gn|f|cant mechanical

- ecycling Recycling Recovery without EfW | t . t .
Austria 35 33 94% 5 0 28 2 6% 2 0 recycling actvities in
Belgium 39 32 82% 4 0 28 7 18% 7 0 Germany, UK, France,
Bulgaria 9 0 2% 0 0 0 8 98% 8 0 |ta|y’ Netherlands and
Cyprus 2 0 0% 0 0 0 2 100% 2 0 .
Czechia 28 9 31% 8 0 19 69% 19 0 POIanq and Spain. These
Denmark 17 15 88% 3 0 13 2 12% 2 0 countries cover more
Estonia 4 0 0% 0 0 0 4 100% 4 0 than 80% of the recycnng
Finland 12 5 37% 2 0 8 63% 8 0 s
France 155 92 59% 25 0 67 63 41% 62 1 activities.
Germany 355 340 96% 94 0 246 15 4% 15 0 .
Greece 16 0 0% 0 0 0 16 100% 16 0 Str_"r?g energy recovery
Hungary 18 2 12% 0 1 15 88% 15 0 activities could be
Ireland 4 1 19% 0 0 1 3 81% B 0 identified in Germany,
Italy 136 22 16% 17 0 5 114 84% 114 0
Latvia 6 0 0% 0 0 0 6 100% 6 0 FranF:e, Netherl_ands’
Lithuania 7 0 1% 0 0 0 7 99% 7 0 Belgium, Austria
Luxembourg 2 1 65% 0 0 1 1 35% 1 0 Switzerland, Denmark
Malta 1 0 0% 0 0 0 1 100% 1 0
Netherlands 68 61 90% 17 0 44 7 10% 7 0 and Sweden.
Norway 12 11 88% 3 0 8 1 12% 1 0 * The total recycling
Poland 89 18 20% 15 0 3 71 80% 71 0 T
Portugal 19 6 31% 2 0 4 13 69% 13 0 quantity increased from
Romania 27 1 4% 0 0 26 96% 26 0 211 kt in 2009 to 273 kt
Slovakl-a 11 5 40% 2 0 2 7 60% 7 0 in 2010 aISO due tO
Slovenia 4 0 0% 0 0 0 4 100% 4 0 oo
Spain 85 17 20% 14 0 3 68 80% 68 0 strong activities of
Sweden 15 14 96% 2 0 12 1 4% 1 0 Recovinyl.
Switzerland 31 31 100% 8 0 23 0 0% 0 0
UK 158 52 33% 50 0 2 106 67% 106 0

Total 1.365 768 56% 273 0 494 598 44% 597 1
20,0% 0,0% 36,2% 44% 0,1%
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Plastics too valuable to waste PlasticsEurope
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Plastics are too valuable to be thrown away, as they can be:
» recycled into useful products
* recovered as an energy source.

25



Promoting Recycling PlasticsEuro

Associotion of Plostics Manufacturers
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The Voluntary commitment of the European PVC industry

26



Vinyl 2010 voluntary commitment

European PVC industry’s Voluntary Commitment

« Signed in 2000 by resin and additives producers as well as
converters

* QObjectives
* Recycling target of additional 200,000 tonnes by 2010
« Several other objectives (phase out of hazardous additives, etc.)

 Achievements
* More than 200,000 tonnes recycled in 2010

* Close to 1 million tonnes of post-consumer PVC recycled from 2001
until 2010.

vingl@

www.vinylplus.eu



Followed by VinylPlus

30 Measurable and concrete targets
organised around 5 challenges for PVC

Controlled-
loop chlorine
emissions

= Recycling
= Recycle 800,000 tonnes/year by 2020.

= |nnovative technology to recycle 100,000 tonnes/y€
of difficult to recycle PVC material

= Address ‘legacy additives’

Sustainable Sustainable
use of energy &
additives climate

stability

Based on

RedUCing emissions The Natural Step System Conditions

for a Sustainable Society

Sustainable use of chemical substances
Reducing energy and raw material use

Awareness raising and open communication with all
stakeholders

= Sustainability label to be launched soon ViﬂgI@
28

www.vinylplus.eu



Promoting Recycling PlasticsEur
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Door and window profiles which use up to 50% recycled PVC

Reststofftechnik GmbH near Salzburg part of the Rewindo system

29



Zero Plastics to Landfill by 2020 PIasticsEurope
Requires Value Chain Cooperaton @~ BRIl  #eoover orrowo monstscturen

Zero plastics going to landfill by 2020

All plastics are collected

Quality recycling (mechanical or feedstock)

ensures thriving market for recycled plastics

Plastic which cannot be sustainably recycled is used
for efficient energy recovery in Europe

Inogen Conference 10 April 2013
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Social aspects
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Fire safety: Perception versus reality

Plasticsturope

e Perception

32

Plastics often more suspected
than natural materials.

Concerns about increasing fire risk
due to more use and combustibility
of plastic materials

Fire effluents of plastics suspected
to bring unknown and noxious
effects on man and environment

15000

10000

5000
Fire fatalities versus plastics

production in Germany:
Red line: plastic production
Blue bars: fatalities (446 in 2004)

0
N
ngéﬁ

Reality

*Natural organic products not less
hazardous than synthetic ones

*Fire fatalities and cost of direct
fire losses are decreasing in most
developed countries.

*Main toxicant is carbon monoxide,
which is resent in all fires



Indoor air: Minor contribution from )
PlasticsEurope

construction materials wstto ot s Hemtecrr
. . 27776
e EU Commission report e - EUROPE-26
e Burden of Disease based :?:::"::“

on DALY/year (disability 182448 —
adjusted life year), snam

£ [ o zzuu' avee

1425504

Promoting actions for healthy
indoor air (IAIAQ)

Figure 2. The IAQ associated BoD attmbuted to the key exposure agents.

17348 " EUROPE-26
4017

224414 O ANDENt ar qualty
m Heatng and combustion
equipment/appilancas
m Water systams, l2aks,
pa2 238

condansation
@ Buldng slte (radon from sofl)

m Fumishings, decoraton
materials and ekectrical

1447 541
0 S5nng and omer housenaid
producis

m Buldng materials

Figure 3. The IAQ associated BoD attributed to the key sources of exposure.
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Economic efficiency
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TCO - Total Cost of Ownership Plasticsurope

A Cost of Ownership Analysis (or Total Cost of Ownership, TCO Analysis), is a
methodology designed to find the lifetime costs of acquiring, operating, and
changing something. TCO is a “customer centric” analysis aimed to account for
the difference between the purchase price of something and its long term cost.

Study on windows, pipes and flooring

Durability is a key element. Maintenance and cleaning plays a significant role
(e.g. flooring)

| See http://www.pvcconstruct.org/en/p/pvc-tco Waste
disposal

) Trans Mainten Dism Trans Dis

Buying Install Use
port ance ount port /charge

Recycle

‘ Cb  Ctl Ci Ce Cm cd ct2 Cw

TCO =3 Cx

alessandro.marangoni@althesys.com (‘A‘:"LT H ESYS

Strategic Consultants



Conclusions for windows Plasticsturope

Net savings
Net savings are always positive: investing in new windows creates value

PVC windows

PVC has the lowest initial price, the fastest returns, and the higher net present value
over 30 years lifecycle

v'Spending 1 € in a PVC windows generates on average 2 € back

v'PVC is the best investment compared to the alternatives not only for the initial
price, but also considering the overall economic performance

Germany
Pay back period:
v'for PVC is 8 years;
v'for wood and aluminium is 9 and 14
Italy
v'ltaly has payback periods longer than Germany (warmer climate, higher buying price)
v'PVC shows anyway the best economic results with a payback time of 12 years

36
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General conclusion
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Conclusion

Plasticsturope

38

Sustainability requires a holistic view, taking into account

Energy and resource efficiency over the entire life cycle
Environmental impacts over the entire life cycle

Health and safety of consumers and workers
Convenience and affordability

Optimal life cycle costs

No single construction material is best in all applications and aspects

Choice is always a compromise

The diversity and complexity of the building industry requires a broad
perspective

Performance (“fit for purpose”) is of course a must

Rating systems based on a broad spectrum of environmental, economic and
social criteria are to be preferred

Assessment must be based on benefits and impacts over the entire life cycle,
and take exposure into account when considering risk



A

Plasti
7/ The Material for the 2Ist Century




Example: Windows Plasticsturope
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The conceptual framework for windows

Use

Purchase Installation .
(Energy savings)

Capital cost Installation costs Use costs _ _

Price Standard installation Energy savings Ordinary maintenance  Dismounting and
disposal

Fiscal incentives Painting

> The final users are individuals clients

»Functional Unit: 130 x 130 cm (Germany), 123 x 148 cm (ltaly)
» All the calculations have been expressed in € per square metre

» The planning period is fixed at 30 years
> VAT (19% in Germany and 20% in Italy ) is accounted as non deductible cost

> All data are adjusted to present value (discount rate: 5%; inflation rate: 2%)
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