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Life-Cycle Assessment and Prespective

m Life cycle Assessment considers the entire life cycle of a
product
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Source: R. Carlson et al., LCA training package for users of LCA data and results, 2003

Identification of the shifting of a potential environmental
burden
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ife-Cvcle Assessment and Prespective
Inputs Outputs

Raw Materials Acquisition Useable Products
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' Manufacturing, Processing i
and Formulation ’ "

Water Effluents

Airborne Emissions

Raw Materials Solid Wastes

Other Environmental
: Releases

System Boundary
Source: RTU summer school 2010, LCA, Dainius Martuzevicius
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Source: Jolliet et al., TMMPACT 2002+, 2003

\‘Mlnernl extraction —
1 Pt =0.0071 DALY:; 1‘3?00 FDF 9950 kg CO,; 152 000 MJ
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Stages of Life Cycle Assessment (1)
ISO 14040
m Goal and scope definition (ISO 14041:1998)
Inventory analysis (1ISO 14041:1998)
Life cycle impact assessment (ISO 14042:2000)
Life cycle interpretation (ISO 14043:2000)

Requiremer}s and guidelines (ISO 14044:2000)

Life cycle agsessment framework
4 D
Geal and scope >
definition
Direct application:
- Product dewelopment
. and unprovement
Inventory Interpretation o P \anmd
analjr i - ofrate gic planning
- Public policy making
- Marketing
I - Other
Tmpact > \ '/
sssssssss t -
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-‘m \ / Source: ISO Standards 14044 o
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tages of Life Cycle Assessment (2)

Goal and scope

m What is the purpose of the LCA?
m Who is the intended audience?

m What are the systems under study and what are their
functions?

m What are the underlying assumptions / limitation?
m What are the data quality requirements?
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tages of Life Cycle Assessment (3)

Goal and scope - Items

m the product or process system |. Measure of the functional
to be studied:; performance of the outputs of the
m the functional unit: D prog“Ct system, |
- eference unit for inputs and
m the system boundary; ) binpitssof the subsequent processes
— - Comparability of results.

Raw Materials Acquisition —q Useable Products

o Manufacturing, Processing .
: and Formulation L

| -

B  water Effluents

_q Airborne Emissions
Use, Reuse, Maintemance ‘

. i — —_—
Raw Materials !—’ = e ; - Solid Wastes
—— ! —H Recycle '-’

.ﬂ Waste Management Lb._ :
e _:—_ﬁ—;;}_’:#

System Boundary Source: RTU summer school 2010, LCA, Dainius Martuzevicius

Other Environmental
Releases

.
.
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Stages of Life Cycle Assessment (4)
Inventory

m What are the relevant emissions and resources the system
produce or consume?

m How are these inputs and outputs allocated to the functions
of the systems?

m \What is the quality of data (uncertainties)?

U

List of all the materials in the inputs and outputs.

1) Preparing for data collection
2) Data collection THE MOST TIME SPENDING !

3) Calculation and allocation
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ife cycle impact assessment (1)

m Which impact categories are considered and which models
are used?

m What environmental impacts are caused by the emissions
and the use of resources from the system?

m How is the aggregation within the Iimpact categories
performed?

m Are impact categories weighted and, if so, how?
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ife cycle impact assessment (2)
(/_ Mandaivry elements
[ selechion of wrpact categornies, cate gary indic ators and -haracterization maodels
[ Calculation of cate gory ndicator results (chaacterization| ‘
—ategory indicator results, life cycle impact assessment results

Source: ISO
Standards
14044

(Iptinnal rlements

Caculation of the magnitude of cate gory indicator results relative to

"\'1

reference information| normalization
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Interpretation

What are the conclusions?

What are the limitations?

How reliable and sensitive are the results?
What are the recommendation?

Summary and discussion as a basis for conclusions,
recommendations and decision-making in accordance
with the goal and scope definition
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eporting

m An effective report should address the different
phases of the study under consideration.

m Report the results and conclusions of the LCA in
an adequate form to the intended audience,
addressing the data, methods and assumptions
applied in the study, and the limitation thereof.
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Overview of Simapro: Database structure
The SimaPro database main parts:
1. Project data: data for the project currently performed.

2. Library data: contains data to serve as a resource for
your projects.

3. General data: storage data for all libraries and projects
(e.g. unit conversion factors and the central list of substance
names).
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Processes
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|- Agricultural
|- animal production
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[+ Food
- Others
Plant oils
- Byproducts
i Infrastructure
¢ [#-Plant production
[+ Ceramics
[+ Chemicals
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[+l Electronics
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\Documents and Settings\All Users\DocumentsiSimaP ro\Database\Professional; Biodiesel 2

MEOT 2 S oul Wk | D B

MName ¢ | Lnit YWaste Lype Praject (818)§
Crude cc kg not defined Ecoinvent system processes
Crude cc kg not defined Ecoinvent unit processes
Palm keri kg not: defined Ecoinvent system processes
Falm keri kg not: defined Ecoinvent unit processes
Palri ail, kg not defined Ecainvent system processes
Palm oil, kg not defined Ecoinvent unit processes
Feape oil, kg not defined Ecoinvent system processes
Fape oil, kg not defined Ecoinvent unit processes
Rape ail, kg not defined Ecoinvent system processes
Rape oil, kg not: defined Ecoinvent unit processes
Fape oil, kg not defined Ecoinvent system processes

Rape ail, kg not defined

I

|

X

|

Edit
Wiew
Copy

Delete

il

Used by

Show DT
specifications

" Fibers Rapesee ton nok defined
:'_J:?_I--Fishery Fapeses ton not defined Biodiesel_z [ s sa st
[+ Food Rapeses ton not defined Bindiesel_2
[+ Fuels Soyaoil, kg niot defined Ecoinvent system processes
[+ Glass Soya oil, kg not: defined Ecoimvent unit processes
[+ Input Oukput Sovbean kg not defined Ecainvent system processes
- Laminates Saybean kg nat defined Ecainvent unit processes
[+l Metals Soybean kg niot defined Ecoinvent system processes
i Minerals Soybean kg niot defined Ecoinvent unit processes
[+- Others
[+ Paper+ Board
[+ Plastics
- Textiles

[+ Water
[+ ood

[+~ Energy

[+~ Transpaort

[+~ Pracessing

[+ Use

[+ \Waste scenario

[+ Waste treatrment

2] | >
13229 items 1 item selected
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Overview of Simapro: entering data
PROCESSES

& New material process

Documentation  Inpukfoutput l Parameters | System description ]
»~
| Products | T
Known oukputs to technosphere, Products and co-products
Mame Amaount LUnit Quankity Allocation % Waste type Category Comment
({Insert line here)
Known oukputs to technosphere, Avoided products
Mame Amounk Unik Distribution SD2 or 2¥50Min Max Comment
{Insert line here)
Inputs
Known inputs from nature fresources)
Mame Sub-compartment  Amount Unik Distribution SD2 or 2¥50Min Max Comment
(Insert line here)
Known inputs Fram technosphere (materials/Fuels)
Mame Amount Unit Diskribution 502 or 2*5DMin Max Comment
(Insert lime here)
Known inputs Fram technosphere (electricityfheat)
Mame Amount Unit Diskribution 502 or 2*5DMin Max Camment
(Insett line here)
Outputs
Emnissions ko air
Mame Sub-compartment  Amount Unik Distribution SD2 or 2¥50Min Max Comment
(Insert line here)
Ernissions ko waker
Mame Sub-compartment  Amount Unit Distribution SD2 or 2¥50Min Max Comment
(Insert line here)
Emissions ka sail
Mame Sub-compartment  Amount Unit Distribution SD2 or 2*50Min Max Comment
(Insert line here)
Final waste flaws
Mame Sub-compartment  Amount Unit Distribution SD2 or 2*50Min Max Comment
(Insert line here)
Mon material emissions
Mame Sub-compartment  Amount Unit Distribution SD2 or 2*¥50Min Max Comment
(Insert line here) B
Social issues
Mame Sub-compartment  Amount Unit Distribution SD2 or 2*¥50Min Max Comment
(Insert line here)
Economic issues
Marna Sihoraranarkrmank Aramnnk I Imik Mickeibkian ShAT e PRSE Min X BT ararnank ‘_’
< ] >
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Carcinogens  Mon-carcinog  Respir:
ens inorg:

Comparing 100 km 'End use_biodiesel_LCA_BD_S
Method: IMPACT 2002+ ¥2.05 [ IMPACT 2002+

17,3 kg
Rapeseed
oil_LCA_BD._3

15, 5|<g
Biodiezel
Production_LCA_B
D_4

138%

-17,9 kg
Diesel T

-s0,7%

-1,74 kg
Glycering, fram
epichlorobydrin, at]

plant/RER U
136% -19,9%
.
6,34 kg 11,8kg ~7,44 m3 -1,76 kg
Rapeseed_Crude Rape ail, at oil Natural gas, Epichlarabiydrin,
__Di]'_l."(i-A__BD_.Q il RER U pru'c_luc_tié_n' RU, at from
: long-distance hypochlorination
-18,3% 154% -23,3% ' -14,3%
-12,4 kg 22,4 kg 8,72 m3
Grass silage Rape sesd Matural gas, at
organic, at conventional, at production
farm/CH U farm;DE U onshare/RU U
-17,9% 148% -20%

verview of Simapro: showing results
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