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The European Bitumen Association

Sustainability — Why ?

* Environmental Impact Assessment — an introduction

* What is the driver for environmental impact assessment?

* How is Eurobitume contributing?
— the Eurobitume Life-Cycle Inventory

 Some Environmental Impact assessment models

2 < -==~ eurobitume



The European Bitumen Association

- Question: How to quantify sustainability?

* Which is best/worst for the environment??

Porcelain cup LDPE Coated paper cup  Disposable polystyrene cup
e ——

\
.

Functional (or Declared) Unit;

o

Assumes 250 working days/y ~ cups per day

The dispensing of 1000 units of hot drinks (tea/coffee/hot chocolate) from a
vending machine or dispenser in an office or factory environment.
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Source: Single-use cups or re-useable (coffee) drinking systems: an Environmental *os®™
Comparison, TNO report 2006-A-R0246(E)/B



~ Answer; It depends....

Cleaning frequency
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Figure 41  Influence of the change in cleaning frequency of the reusable svstems on the

shadow costs. In the basic scenario, the reusable systems are cleaned each

time dafter use. For the sensitivity analysis, (cleaned 2x) means cleaned each

time after being used twice, (cleaned 4.5x) cleaned after being used 4.5 times

The European Bitumen Association

Base assumptions are very important, e.g.;
+ PO,%* =€9/kg (dishwasher powder)
+ CO, =€0,05/kg

The shadow costs (€ 2.52) of the reusable porcelain cup and saucer are almost
entirely (98%) determined by the user stage (see Table 38). The other stages make
a negligible contribution.

During the user stage of the reusable porcelain cup and saucer, the energy
consumption of the dishwasher determines the environmental burden of this
system. The change in this energy use clearly influences the shadow costs (see
Table 45).

The total shadow costs of € 1.42 for the disposable polystyrene cup is largely
determined by the production of polystyrene and that of the cup itself (see Table
40). The end of life stage, which comprises collection of the used cups. recycling
of the cup and processing of the waste, produces a net negative shadow cost.

The question “What is better for the environment, drinking coffee out of a
disposable or reusable cup?” can therefore only be answered on the basis of the
specific operating situation.
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__Regulatory Framework . The Ewropsen Biumen dssocitin

« Construction Products Regulation (Regulation (EU)No / . —
305/2011) S

— Establishes ‘Basic Work Requirements’ (BWR)

» Mechanical resistance and stability

» Safety in case of fire

» Hygiene, health and the environment
» Safety and accessibility in use

e Sustainable use of natural resources;

— The basic requirement for construction works on sustainable use of natural
resources should notably take into account the recyclability of construction works,
their materials and parts after demolition, the durability of construction works and
the use of environmentally compatible raw and secondary materials in
construction works.

— The BWRs should be incorporated into product standards
5 <= eurobitume



~ Green Public Procurement

European Commission
 Public authorities are major consumers

* GPP is a “voluntary instrument”, which means that Member
States and public authorities can determine the extent to
which they implement it

» The EU GPP criteria are developed to facilitate the inclusion|

of green requirements in public tender documents. While
the adopted EU GPP criteria aim to reach a good balance
between environmental performance, cost considerations,
market availability and ease of verification, procuring
authorities may choose, according to their needs and
ambition level, to include all or only certain requirements in
their tender documents.
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Environmental Product Declarations (EPD) oo siven

NORME EUROPEENNE
EUROPAISCHE NORM January 2012

icsero100e

* The rule book is based upon “Product Category
R u I e S” ( P C R) Sustainability of constm:;::::::; - Environmental product

declarations - Core rules for the product category of construction
products
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— Establishes the playing field to enable an impact assessment and,
potentially, comparison between one system and another. Pt e s e

This Eurpean Standand was approved by CEN on 13 November 2011

CEN mambers 3re bound o comply with the CENICENELEC Intarnal Regulations which s3puiate the conditions for ghing thls European
‘Slandand e SElus of 3 national slandan without any ateration. Up-io-33ts K516 and DDgrapiical references conteming such natonal
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This European Standard exists In three offiial varsions (Engish, French, Gemnan). A version in any other [angusge mads by transiation
under he responsiniity of 3 CEN member info its own languags and notfied 1o Ihe CEN-CENELEC Management Ganire has ihe same
statls 35 the oficial versions.

CEN mambars a7e the national standards bodies of Austra, Balglim, Buigana, Cmata, Cyprus, Czach Rapubiic, Danmark, Estonia,
FIniand. France. Germany. Gresce, HUNGANY. 1. Ireland. 3y, Lahia, LIMuania. Linembourg. Matz, Nethetands, Norway. Paland,
Fortugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerand, Turkey and Unfted Kingdom.
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~ Which system to use?

EN15804 +A1

» Currently used for vertical construction El systems;
— will continue to be used up to 2022

* 17 indicators;
— 7 principal indicators

EN15804 +A2

» Currently not widely used in EI Assessment models

19 indicators

- Some indicators are different to those in +A1;

- Allows differentiation between fossil-derived and biogenic materials
- 13 principal indicators

Other El Assessment systems also available;
— Product Environmental Footprint (PEF)

ReCipE (research tool)

Environdec® EPD system

Most have similar, but different, El endpoints

Most Highway administrations focused only on GWP

The European Bitumen Association
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~ Definitions: LCI, LC(I)A e . The European Bitumen Assodiatin

Life-Cycle Inventory:
* An inventory of flows from and to nature for a product system.
* Includes inputs of water, energy and raw materials, and releases to air, land and water

» Related to a defined functional (or declared) unit

Life-Cycle (Impact) Assessment:
— a technique to assess environmental impacts associated with all the stages of a product's
life;
— from raw material extraction, materials processing, manufacture, distribution, use, repair
and maintenance, ...

— ...and disposal or recycling/re-use.
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LCI & LCA The European Bitumen Association

LIFE CYCLE ASSESSMENT \
RESOURCE  LIFE CYCLE INVENTORYE 1156/ ONS TOﬁ\ IMPACT ON THE
CONSUMPTION  PRODUCTLIFECYCLE  EyvieoNMENT ENVIRONMENT

ENVIRONMENT
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LCI a n d LC IA The European Bitumen Association

106]
107|Resources
108/ Aluminium:in eround:ke:0 00080547167:Undefined:0:0:0:

265]si o%  10%  20%  30%  40%  50%  Bo%  joba  BO% GOV 100U
Teflt 3

Terb . . .
Rhiei Climate change - IPCC 2013 |
Thia

Thid
Thifi

Thic

Thir:
Tin;l
Trall 4 6-trin
Triat

Trial 1P = v lorg

Tribs
Tribs _ter[lll
Tribn s tyl g S

Trifl: triflo
Trifl

Vani
Vinc

Zeta

iy m Crude ol production  m Transportation (ship and pipeline)  mRefining step Storage

End

| Eurobitume_LCI v0.2 | ©) (4]




~ LCI: Important considerations  »eowsmne

» System Boundaries
—Define what is considered within the scope of an LCI (and what is not!)
— System definition is critical if the intention is comparability with other LCls
— Ground rules not yet fully established!

* Allocation Methodologies

— Used to partition environmental load when several products are included in
the same process

— Caution; Avoid double counting!
* Or not counting at all!
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- Eurobitume Bitumen Life-Cycle Inventory

* The LClI is based upon a hypothetical refinery, based in the ARA*
region and running a typical crude diet used for bitumen

production.
— The declared unit is 1 tonne of paving bitumen, (EN 12591)

» The LCI data are valid for bitumen produced and loaded in a
European refinery.
—itis a “cradle to gate” study.

- = - ik - I

* The LCI is representative as an average value applicable to Ly o
. . . . Bl U M E N iz eurobitume
bitumen produced in any refinery in Europe.

 Transport to customer and/or depot is not included in the LCI
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Why use the Eurobitume LCI?
» Other LCI databases are available (e.g. Ecolnvent, GaBi, ESU), but...

 Eurobitume has selected reliable, publicly available foreground data
sources for the life-cycle stages;
— International Oil & Gas Producers Association for crude oil extraction
— Actual ship data for transportation
» Emission factors from International Maritime Organisation
— Concawe (European oil refiners association) for refinery data
— Background data from Ecolnvent

« Database is available in Excel format for importing into LCI software (e.g.
SimaPro)
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Wh at Changed from 201 2? _—r The European Bltumen Assoctatlon I

Crude diet 5-year rolling average for Crude oil extraction data
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Next steps

» Updated crude extraction data

 Revision of shipping data to include IMO 2020 regulations

 Output data to be made available for inclusion in EPD format
— According to EN 15804 +A1 and +A2
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B SUStainabiIity _ Why ? . ORI L el e b e

What is the driver for environmental impact assessment?

 Construction Products Regulation requires sustainability assessment;
— Environmental Product Declarations are the vehicle for this activity

« European Commission providing EU Member states with Green Public
Procurement Criteria;

- Some member states already incorporating these into the bid process

How is Eurobitume contributing?

 Eurobitume has prepared a ‘Cradle to Gate’ LCI (and LCIA) to be useable
for preparation of Environmental Product Declarations
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'Environmental Product Declarations

The European Bitumen Association
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PIARC report - Reducing the life cycle carbon footprint of . cuewen sunm s
pavements
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Tahle 2 presents a comparison of the output flows provided by the different models. This
20 demonstrates that some models consider sustainability endpoints other than CO.e
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Different model outputs for same input data
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Source; PIARC report - Reducing the life cycle carbon footprint of pavements
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Summary

* Environmental Impact Assessment is complex
— Numerous endpoints; difficult to compare
— Numerous different systems; difficult to provide information in a form that can be used for all

— Principal focus for most models is Global Warming Potential (GWP)
» Other indicators are also important, but not always taken into account

« Eurobitume LCI
— Uses publicly available data for foreground flows
— Being updated to provide input for EPDs according to EN 15804 +A1 & +A2
* Numerous different pavement El Assessment models
— Input data for raw materials varies
— Life-cycle stages included in the models vary
— Important to consider comparability of models if comparability of results is required
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Thanks for your attention

Questions? Comments?

<. eurobitume



