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ABSTRACT : Life Cycle Assessment(LCA) is a tool that quantifies the inputs and outputs, and evaluates the potential environmental impacts
during the entire life cycle of a product, material and/or service. Inputs and outputs encompass the consumption of natural resources and
emission of pollutants to the environment. One of the deficiencies of the conventional LCA methodology is that it does not consider time
explicitly. In addition, there are problems associated with the temporal boundary in the normalization step of LCA. The objective of this
study is to propose a new life cycle assessment method that considers time in LCA as called 'Time Load LCA" Basically Time Load
LCA is a method that divides environmental load in each life cycle stage by time duration in each life cycle stage. Time consideration in
the proposed method indicated that the new LCA method not only renders new perspective on the environmental impacts of a product
system but also rectifies inconsistency in temporal dimension of the normalization step. Basic premise of the time load LCA method is that
same amount of load over a shorter time period would affect more seriously on the environment than over a longer time period. therefore,
load per time is necessary for the assessment of an impact of the inventory parameters on the environment.
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Table 1. The process flow of a product system with time du-
ration of each life cycle stage

Life cycle

ime duration(T
stage(m) Time duration(Trm)

Raw material |Many parallel and serial processes: Longest of the

acquisition |serial process becomes the critical path

Many parallel and serial processes: Longest of the

Manufacturin, . ..
& | serial processes becomes the critical path

Entire duration of the transport from factory gate to
consumers

Distribution

Entire duration of the product in use including actual
Use time of operation by the user(consumer) and the
intervals between uses. Not a time of possession

Entire duration of all activities in the end of life
stage including transport during collection and proce-
ssing in a recycling plant and/or incineration plant.
It does not include time in a landfill

End of Life

Table 2. Comparison between the new LCA method and the
conventional load LCA method

New LCA Method | Conventional LCA Method
Inventory Analysis
1 Load,, J
Value T (= L',- ) Load;n
. g £
Unit Su-time Sfu
Characterized Impact
Load .,
L= eqV, |
Value T, ' Load;n % eqvi;
(= L jmx eqvi))
. gx—eq gx—eq
Unit Sfu-time Ju
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Table 3. Inventory data
j Upstream Manufacture Distribution Use End of Life
Loadjn L‘j,m Load;m L'j,m Load;n L’j,m Loadi L*j,m Loadjn L‘j’m
(g/fu) (g/fu - d) (g/fu) (g/fu - d) (g/fw) (g/fu - d) (g/fu) (g/fu - d) (g/fu) (g/fu - d)
CO, 2000 66.67 100 50 200 20 10000 10 500 50
CH,4 10 0.33 3 1.5 - 15 0.015 5 0.5
Time(d) 30 2 10 1000 10
Table 4. Characterized impact value
i Upstream Manufacture Distribution Use End of Life
Clijm CI'iJ,m Clijm Cl‘ij,m Clijm Cl*i,j,m Clijm CI*i,j,m Clijm CI‘i,j,m
(g eq/fu) | (g eq/fu - d) | (g eq/fu) | (g eq/fu - d) | (g eq/fu) | (g eq/fu - d) | (g eq/fu) | (g eq/fu - d) | (g eg/fu) | (g eq/fu - d)
CO, 2000 66.67 100 50 200 20 10000 10 500 50
CH,4 230 7.59 69 34.5 - - 345 0.345 115 11.5
Total 2230 74.26 169 84.5 200 20 10345 10.345 615 61.5
ot E ZeoiX| 293 62, 20073 o
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