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Main steps of an LCA study

Goal & Scope definition | ™ Goal definition: why LCA?
\L ® What's the product?
''''''''''''''''''''''''''''''''''''''''''''''' ® What questions to be answered?

e Who will be informed and for what

| Background process: purposes (intended applications)?
> dataset selection |

Life cycle modeling

®m Scope definition

o Foreground process: ® System boundary:

% ; dataset collection | = Modeling rules, e.g. cut-off, allocation etc.
g T i """"""""""""" | m Therefore, which processes to be included
g . or excluded

E LCI & LCIA calculation ® Selected impact categories and LCIA

methodologies

m Which resources and emissions to be
included or excluded

® Functional Unit & Reference Flow

LCA results & analysis

LCA interpretation and
report

Ref: ISO-LCA
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Main steps of an LCA study

m Life cycle modeling and data collection:

an alternating procedure z %47 it#2

Natural resource
extraction

Goal & Scope definition

_________________________ —

Life cycle modeling

5*_<

Background process:
# dataset selection

B Foreground process: [§

dataset collection [

Supply chain

First-tier suppliers

Product assembly

. Use & disposal
0 Modeling the upstream process °P

tree: keep tracing back how the Each process is quantified by a dataset (a set of
material/energy was produced inputs and outputs in proportion) derived from
till the natural resource o Collecting data from actual supply chain and
extraction (from cradle) statistics, and transforming the data into a dataset.
o Modeling the downstream (so-called foreground process and primary data)

process tree: keep tracing down o or Selecting a dataset from existing databases
how the product will be used which represents a similar process. (so-called
a}r‘\d discarded (to grave) background process and secondary data)
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Classification of process (terms)

m Classification by data sources or by
process boundary

Goal & Scope definition

_________________________ —

Life cycle modeling

Natural resource
extraction

5*_<

Background process:
# dataset selection

B Foreground process: [§

dataset collection [

| Supply chain

First-tier suppliers

Product

By different data sources Use & disposal

B 5% 3342 Foreground process By different process boundary
e Collecting primary data from [ 3 ;7,33 #2 Unit Process (gate-to-gate): Man-made
actual supply chain, normally L] inputs remain in dataset. Further modeling the
with better data quality upstream process tree is needed.
B # %342 Background process B ;L % it 42 Aggregated Process (cradle-to-gate): All
e Selecting secondary data man-made inputs have been investigated and
from existing database for replaced by their resource use and emission. No
higher efficiency more upstream modeling is needed.
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LCA hierarchy and concepts

®  Product whole life cycle
® Product system
®m Process

O By data sources: foreground
process (primary data) B vs
one-to-one background process (secondary
relationship data from databases) N

O By process boundary: unit process

(UP) mm mm vs aggregated process
(AP) m

® Dataset

A set of

inputs and O From process standpoint: Inputs
outputs in (materials, energy, resource) vs
proportion Outputs (product, emissions,
(linear waste)
assumption)| 1 From product system standpoint:
which

. Elementary flows (resource &
quantifies . ) diate fl
the activity emlssu?ns) vs intermediate flows

(materials/energy, waste)

of a process
/ :/

-~ )
ol
-V

Elementary flow: resources

Whole life cycle
(excluded processes)

VI 2 2R

System

vV vV vy
Elementary flow: emssions

/System Boundary:

between this product system
and the environment and

\other product systems

\

J
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Structure of life cycle inventory

A dataset quantifies _
Product system < > Dataset consists of
consists of processes inputs & outputs

the activity of a process

elementar
y flows K

+ emissions

- product
inputs

. LCI

Product . product
| system < processi <| “flows |

________

+ product

outputs

- waste
generated dataset n

process n

Product system:

+wasteto |/
be treated

the main part of the
whole life cycle to be
~studied

(fh )
¥ | r I|
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Iterative procedures

% dataset selection

Main steps of an LCA study

Goal & Scope definition

__________________________ —

Life cycle modeling

Background process:

Foreground process:
dataset collection

I — [ :

LCl & LCIA calculation

LCA results & analysis

LCA interpretation and

report

B Life cycle modeling and data collection:

an iterative procedures for quality and
efficient LCA work

e Build a ‘complete’ model with any
approximate data available quickly

e |dentify key inventory data (flows) with

high sensitivity and high uncertainty
Alndex;i/Index;
Alnventory; /Inventory;

® Re-do key data collection by e.g.
1) collecting primary data rather than
secondary data, or
2) selecting another existing dataset of better
representativeness

® Repeat above two steps till LCA results
fulfill the quality requirements as in goal
& scope definition

Sensitivity; =

VIR BRI S MLt College of Architecture and Environment, Sichuan University
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