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A Methodology on Treating Uncertainty of LCI Data
using Monte Carlo Simulation

Ji-Hyung Park?, Kwang-Kyu Seo”

ABSTRACT

Life cycle assessment (LCA) usually involves some uncertainty. These uncertainties are generally divided in two
categories such lack of data and data inaccuracy in life cycle inventory (LCI). This paper explores a methodology on
dealing with uncertainty due to lack of data in LCL In order to treat uncertainty of LCI data, a model for data uncertainty
is proposed. The model works with probabilistic curves as inputs and with Monte Carlo Simulation techniques to

propagate uncertainty. The probabilistic curves were derived from the results of survey in expert network and Monte

Carlo Simulation was performed using the derived probabilistic curves. The results of Monte Carlo Simulation were

verified by statistical test. The proposed approach should serve as a guide to improve data quality and deal with

uncertainty of LCI data in LCA projects.
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Table 1 An example of questionnaire

7k A

1. AHE2E AR T A o A (3 A)) 2528} TFo] 10% Tra
st AulE 2 % AE F7HE Holgn YA yn?

2% vlgt  (2~3)%  (3~4)% (4~5)% 5% =3}
p=( )% p,=( )% pg=( )% p=( )% p=( )%
S (P + Dpt Pyt Pyt Dg)% = 100 %
Table 2 The survey results of experts
unit : %
Expert | below2% | 2~3% | 3~4% | 4~5% | over5%
1 0 10 25 30 35
2 10 15 30 25 20
3 25 30 25 15 5
4 20 40 30 10 0
5 15 35 30 15 5
6 15 20 35 25 S
7 10 35 25 25 S5
8 15 25 35 25 0
9 0 30 40 20 10
10 5 30 30 30 5
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Table 3 The result of environmental impact assessment

category Lower | Actual | Upper Unit
greenhouse 18 17.9 18 kg CO2
ozone layer 0 0 0 kg CFCui
acidification 0.216 0.216 0.216 kg SO2
eutrophication | 0.0268 | 0.0268 | 0.0268 kg PO4
heavy metals | 1.48E-07] 1.48E-07| 1.48E-07 kg Pb
carcinogens .0 0 0 kg B(a)P
winter smog 0.0932 | 0.0931 | 0.0931 kg SPM
summer smog 0.08 0.0799 | 0.0799 kg C2H4
pesticides 0 0 0 kg act.subst
energy reso. 3310 3300 3310 MJ LHV
solid waste 0.0126 | 0.0126 | 0.0126 kg
4 ZE A gF o7
£ dFME LCA F38A LCI data 9
2448 2AE #Esr] AT EES
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