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ABSTRACT CASE STUDY (CON.)

The paper presented an approach to identify the key drivers of Greenhouse Gas (GHG) emissions from Decomposition Results

electricity generation, and quantitatively measure the significance of the drivers by using index number

decomposition method. Identifying and measuring the drivers are important in the spatial comparisons of Multiplicative Decomposition Additive Decomposition

GHG emissions. The indexes developed by the approach can serve as a useful indicator to aggregate local Structure of Structure of

Information thus useful in comparison. CO, emissions from electricity generation in California and electricity electricity

Pennsylvania were used as a case study to illustrate the approach. The results indicated that the differences ggreraion gg eren

In electricity generation structure by fuel type and the differences in the fuel CO, emission factors were the _ .

major positive and the major negative drivers of the differences in CO, emission from electricity generation /:?\ Crer Multiplicative - -

between the two states, respectively. Residual % 4 converann (CA=1) mesidual . > o —Additive (CA=0)
\U\\ / efficiency —Reference efficiency —Reference

FRAMEWORK AND METHODS

. - CO2 CO2
COPDEe OT | >~ coefficient b ffici
the paper | i glicen
| Mix of Energy |
i Energy Fuel Emission | Structure of B o CO. coefficient b
i Conversion Eactor i Total B ruc urg of Energy con\_/e_rsmn , coefficient by Residual
i Coefficient | electricity generation efficiency fuel type
Demand Electricity Pg(r;;rngprlfggy CO, CAVvs. PA
——| Generation | (mainly fossil fuels) —| Emissions | Multiplicative 1.83 2.50 1.08 0.68 1.00
; : | Additive 0.24 0.44 0.05 -0.24 0.00
i i PAVs. CA
; | Multiplicative 0.55 0.40 0.93 1.47 1.00
Activity | Activity Emission | | Additive -0.24 -0.44 -0.05 0.24 0.00
Driver i Level Emission Level i
| Driver |
i ; CONCLUSION
|dentifying and quantifying drivers of the spatial differences in GHG emissions may help policy makers and
Quantifying the drivers — Index number decomposition planngrs_to target efforts on _reducmg GHG emissions in certain areas. Efforts have been m_agle In |
quantifying carbon inventories and emissions over space, but methods to measure the significance of drivers
Multiplicative Approach: are relatively under-developed for various reasons.
Con/ Cen=C, /1 Cy=(Z; % x 5 x €5) / (Z; s x 2 x e%) Index number decomposition is an approach for separating multi-factor effects and does not require large
_ (c0 s f0 fs a0 of 0 os 0 fs a0 af 0 os €0 €5 a0 of dataset. Fisher Ideal Index (FI1) decomposition is one of the index number decomposition approaches
=5(s”, s5 19, 15, €%, e") X F(s?, s, 9, 15, e°, &) X E(s?, &5, 19, 15, €%, ") X R . _
considered to have good explanatory power and be easy to use. After applying the three-factor Fl|
Additive Approach: decomposition on the CO, per unit of electricity generation in California and Pennsylvania, we found that
_ _ ke o e 0o €0 o 0 the electricity generation structure by fuel type was the major positive driver of the CO, emission
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In which by fuel type was the major negative driver, which, if considered alone, would drive Pennsylvania’s CO,, per
nwhien, unit of electricity generation to be 0.68 times the CA level.
C: Emission of CO, per unit electricity generation within the state.
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