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Brief Overview of “IEA EBC Annex 57”

* This study was partly built on the 57 Annex 57 |EA EBC Annex 57 EBC &)

Evaluation of Embodied Energy and CO2,, for Building Construction

preliminary results of the international

IEA Annex 57 7th e
Get31- Now 1, 2014 Tweets oy @annexs?

Introductiol IEA x 57 6th expert meeting in Trondheim, Norway. A

.
Apri \ 2 4 2014 Annex 57 ‘
Membiers IEA Annex 57 5th expert meeting in Graz, Austria. § 7

3-Z4y

Meeting Annexs7 Barcelona meeting ended in a

7 dth

tasks April 22-23, 2013

Contact IEA Annex 57 Working phase meeting will be held in Cambridge,
Bober 10, 2012

I l I l X Annex 57 member. 1EA Annex 57 has started Working phas

S CEeS Soly 30, 3013
IEA Annex 57 meeting was held in Porto, Portugal.

Publication list May 22, 2012

. . Annex 57
I ' l n Annexs7 reports Annexs7 reports e
V a u a I O n O 0 I e e r g y an Projects <Summary repo rt> Second day of AnnexS7 meeting is on going. [ |
E8C& EBC& - ——

CO, Equivalent Emissions for ||
Building Construction ‘ g, i
Completed (2011 — 2016)

Existing reports [ Tr—rr———

| EBC®

* For more information: e

www.annex5s7.0org 57 . BC ﬁ
D nnex @

Energy in Buildings and
Communities Programme
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Embodied Energy and GWP - analysing ’
the “iceberg”

Operational energy/ GHG emissions

What‘s going on beneath the surface?
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Embodied Energy and GWP - analysing
the “iceberg”

Operational energy/ GHG emissions
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Why it is important to deal with EE and EGWP

(1) Increase in the ratio of § 0
embodied to operational 0o 3. 5
cai © >0 =
energy and GHG emissions £o 28 38
as the building regulations 58 98 &
are revised =2 g= &8s
oN Tg EP
« Adesign approach focused on &L 35 &2
the operation stage alone may me Je =S
lead to a sub-optimal solution —
greater energy efficiency may
lead to greater embodied
iImpacts
* If neglected, great loss of
significant opportunities to up to
conserve our resources and a0% .100% operational impacts
reduce the adverse effectson ¥ } | —~----------"---
the environment. 10- 15% embodied impacts
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Why it is important to deal with EE and EGWP

(2) Life cycle thinking
and increased
application of LCA

« The growing importance

of the concept of life
cycle thinking in the

construction industry

has led to the broad
application of LCA

methods in practice for

decision-making

WORLD Sustainable Built Emviranmert: Canforencs BEREE
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Elementary flows

Gventory results ———>  Midpoint ——> Endpoint Areaofprotection\

Climate change
Ozone depletion

Human toxicity

Respiratory inorganics

lonising radiation

Noise

Accidents

Photochemical ozone
formation

Acidification

Eutrophication

Ecotoxicity

Land use

Resource depletion

Desiccation, salination

Human health

Natural environment

Natural resources

/

Source: European Commission (2014) . Joint Research Centre official website. What is Life Cycle Assessment?
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Why It is important to deal with EE and EGWP

(3) Sustainability assessment
\'\(\g

* In the recent sustainability c,°6
assessment standards elaborated ‘
by ISO TC 59 /SC 17 and CEN I
TC 350, LCAs are required to be
performed in the course of an
environmental performance
assessment as part of an overall
sustainability assessment.

» There are certification systems
around the world considering LCA
and utilizing relevant national LCI
databases (e.g. BNB and DGNB
in Germany).

berlin.de/documents/10180/23014/A3_graphic_web_relaunch.png/

Source: http://www.sfb1026.tu-
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Starting points

However, the standards do not provide
a complete picture and a detailed
understanding of the various perspectives
and practices, as well as their overlaps.

This leaves room for a range of
Interpretations and misunderstandings
that could lead to misapplications or sub-
optimal decisions.

Many stakeholders who are now
considering these aspects much more
frequently in their decision-making need
consistent and technically-sound
iInformation about important aspects of
embodied energy and embodied GWP
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Main goal

. Source: http://myprojectanalysis.com/wp-content/uploads/2014/03/scope.png
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Life Cycle-related System Boundaries 1

 Embodied and operational impacts (energy & GHG) in life
cycle of buildings based on the modular approach of the EN
15978 standard. reported

separately !
R N N N | -I

 ADDITIONAL

BUILDING LIFE CYCLE
T .
1 |
1 s
1 |
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1 |
e ] = P | 1
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* is relevant for materials or products emitting or binding GHGs in the use stage
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Perspectives & Interpretations of EE

Aggregation levels in embodied energy indicator based on the types
and uses of primary resources

———————

Embodied
energy
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Level 1: aggregated embodied energy
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Perspectives & Interpretations of EE

Aggregation levels in embodied energy indicator based on the types
and uses of primary resources

Level 1
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__ Wood based biomass

Renewable ——— Other types of biomass
Other renewable energy
resources (wind, solar, etc.)

__ Fossil energy resources

Non- (oil, gas, coal, etc.)

Renewable
Nuclear energy resources

(uranium)
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Level 1: aggregated embodied energy

Level 2: embodied energy classified into renewable and non-renewable energy
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Perspectives & Interpretations of EE 1

Aggregation levels in embodied energy indicator based on the types
and uses of primary resources

Level 1 Level 3 (suggestion)
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[ ! Level 2 i

| S i e i 3 — As energy source \

| ’ & i \

" BB _ Wood based biomass W 2. \

" Ty \ I
9 | I

: R ] 1 — As feedstock |

: | 1 | Renewable —+—— Other types of biomass | |
¥ i | I

: I 1]l | I

" 1 Other renewable energy I I
1 P— 2 | |

: Embodied & sl resources (wind, solar, etc.) | "

| L o | 1 |

I energy £- : : As energy source :

: 1 — Fossil energy resources - X I

" 1 (oi I I

y oil, gas, coal, etc.)

:  19—Nan = = | — As feedstock :

" i 11 Renewable ' !
1 I I

: R Nuclear energy resources I |

\ = .

u 2% (uranium) ; )
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Level 1: aggregated embodied energy
Level 2: embodied energy classified into renewable and non-renewable energy
Level 3: Level 2 + further disaggregated into different uses; as energy source and as feedstock
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Perspectives & Interpretations of EE

Aggregation levels in embodied energy indicator based on the types
and uses of primary resources

Level 1 Level 3 (suggestion)
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Level 1: aggregated embodied energy
Level 2: embodied energy classified into renewable and non-renewable energy
Level 3: Level 2 + further disaggregated into different uses; as energy source and as feedstock
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Perspectives & Interpretations of EE

Classification of EE (fossil) into different types distinguishing between the energy
embodied in a “virtual” and in a physical sense (calorific value - CV) in a product.

Type |

,’Embodied Fossil Energy

I (virtual)

i
Allocated to all

\ modules (A-C)

Product

Energy related consumption

of fossil energy resources

STp0l] Fi .,
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Perspectives & Interpretations of EE

Classification of EE (fossil) into different types distinguishing between the energy
embodied in a “virtual” and in a physical sense (calorific value - CV) in a product.

Type | Type ll

,’Embodied Fossil Energy Feedstock Energy

I (virtual) (physical)

‘ Allocated to all Inputto
modules (A-C) modules A1-3 & B1-5

8 -8

Product Product

Energy related consumption Material related consumption
of fossil energy resources of fossil energy resources

ADP_fossil fuels
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Perspectives & Interpretations of EE

Classification of EE (fossil) into different types distinguishing between the energy
embodied in a “virtual” and in a physical sense (calorific value - CV) in a product.

Type | Type ll Type lll

|
|
|
|
|
|
“ > |
,’Embodled Fossil Energy Feedstock Energy | Energy recovery
I (virtual) (physical) | (physical)
‘\ Allocatedxoall Input to : Reported in module D
\ modules (A-C) modules —3 & B1-5 | Erirgy
' I benefit for
I the next
: system
Product Product : Product
| R | T =
Energy related consumption Material related consumption B ]
of fossil energy resources of fossil energy resources [ : |
|1 B |
ADP_fossil fuels I :_ : )
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Perspectives & Interpretations of EGWP =

What “carbon” can mean?

Carbon
footprint

Embodied
carbon

Gray
carbon

Carbon dioxide (CO,) alone

- = the six main (groups of) gases identified in the Kyoto Protocol
(CO,, CH,, N,O, HFCs, PFCs and SFy)

the numerous GHGs specified by the 51" IPCC report (2013).

- . S . S S S S S S S S S e S B B B B B B e B B S S B Ea Ea e . .y,

the fluorocarbon gases (F-gases) regulated under the |
| Montreal Protocol, besides the ones specified in IPCC report. !

_——————————————————————

still used in specific

insulation materials in

s some Asian countries
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Perspectives & Interpretations of EGWP

Classification of embodied GHG emissions/GWP into different types
distinguishing between the emissions embodied in a “virtual” and in a physical

sense (carbon and HFCs) in a product.

[nternational Co-owners
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Perspectives & Interpretations of EGWP

Classification of embodied GHG emissions/GWP into different types
distinguishing between the emissions embodied in a “virtual” and in a physical

sense (carbon and HFCs) in a product.

Type lla
B
d , @ .} .
1 Embo ' &G Stored/ Biogenic
I : q} < :
, EL sWP carbon (physical)
Sy &)
: & Sitoall Balanced between
\ O
N aRles(A-C modulesA & C
\ o > es (A-C)
S
P .
Growth
product product
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Perspectives & Interpretations of EGWP

Classification of embodied GHG emissions/GWP into different types
distinguishing between the emissions embodied in a “virtual” and in a physical

sense (carbon and HFCs) in a product.

Type lla

Type Ilb

e ~ Q
N
< g
I EmbO’\‘: \r’#',G Stored/ Biogenic Release po.tentlal of F-
I emis Qq' o’@,wp carbon (physical) gases during the use
I &S G stage (physical)
W
\ $ Qdtoall Balanced between Reported in module B1
A Q ’ modules A& C
\ o > es (A-C)
& ST HFCs
Q e.g. from
XPS or SPF
insulation

product
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Perspectives & Interpretations of EGWP =

Classification of embodied GHG emissions/GWP into different types
distinguishing between the emissions embodied in a “virtual” and in a physical

sense (carbon and HFCs) in a product.

product

Type lla

Stored/ Biogenic
carbon (physical)

Balanced between
modules A& C

Type Ilb

N

Release potential of F-
gases during the use
stage (physical)

Reported in module B1

product

[nternational Co-owners:

é@ Gifisee

HFCs
e.g. from
XPS or SPF
insulation

Type Il

Energy recovery

(physical)

Reported in module D

Energy
benefit for
the next
system




Recommendation 20

When quantifying EE and EGWP, all the items in the table below should be
clearly indentified and described — the “virtual” embodied impacts and the
physical embodied impacts should be reported separately.

Summary of “virtual” and “physical” part of embodied impacts

ASPECTS/ VIRTUAL PHYSICAL
INDICATORS (allocation of processes) (real)
Use of fossil energy resources as Use of fossil energy resources as
energy source feedstock (energy recovery potential)
Use of nuclear energy resources
Embodied as energy source
Energy Use of wood-based biomass as Use of wood-based biomass as
energy source feedstock (energy recovery potential)

Use of other renewable energy
resources as energy source

Fuel-related GHG emissions F-gases released during the use stage

Embodied
GWP

Process GHG emissions

Biogenic carbon stored in wooden
materials

W \Fz 0! [ ¢ )
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Discussion — Interpretations of EE

3 Perspectives

Recycling potential
Ecological value
(2)

>
(3)
Savings in future

J}

Consupmption

Materials
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Conclusions

How we have contributed?

Currently, there is lots of confusion around
EE and EGWP — consistent and technically-
sound information are required.

A better understanding about the boundary
or scope of analysis, and the different
important aspects surrounding EE and
EGWP indicators.

A distinction between “virtual” embodied
impacts as a result of an allocation of
Impacts along the supply chain of a
product/building to the specific
product/building and the impacts embodied in
a “real” sense constituting a physical part
of the product/building.
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