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Figure 1. Average productivity and its components from 2007 to 2014
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where M§ (.) and D§ are the BMI and the output distance
function based on the biennial reference technology (B). The
subscript “0” denotes output orientation. The value of BMI is
greater (less) than 1 shows productivity progress (regress).

Research Objectives

* To examine the productivity growth of electric generation plants in
the U.S. (energy industry) using the biennial Malmquist index
(BMI) under variable returns to scale.

Result

 The BMI is decomposed into two components: efficiency

. Table 2. Productivity, Efficiency Change (EC) and Technical Change (TC) for the
change and technical change. y y ge (EC) ge (TC)

 To decompose productivity growth to efficiency change and 2007-2014 Period.

technical change to examine the sources of productivity.
« Efficiency Change (EC)

1.19 1.042 1.097
Data D,’j“(yt“ xt+1) (0.213) (0.132) (0.121)
. . ) B () = ' 1.216 1.025 1.136
« This study used electric generation plant level data for the 2007- 29 D}j (yt, xt) (0.194) (0.152) (0.143)
2014 period from Energy Information Administration (EIA). | ' '
. - 1.094 0.951 1.197
* A numerical value of efficiency change greater (less) than 1
« Thirty two inputs including capacity in a disaggregated level were Indicates progress (regress). {16 (R Llze)
used for the analysis. However, individual inputs like bituminous il LUz Jaten
coal, lignite coal were combined to the coal group and so on to (0.094) (0.125) (0.129)
report in Table 1 (see Lynes (2015) for more details about « Technical Change (TC) 1.324 1.057 1.196
individual inputs). (0.081) (0.143) (0.145)
0.973 0.962 0.983
Table 1. Descriptive Statistics for Electric Generation Plants
¥ VB DB (yt+1 xt+1) DE(yt, xt) (0.150) (0.081) (0.119)
TCE(.) = ”B D g ‘ * — v 0.957 0.951 0.993
EC, Dy (y*, x*) D, (ytt1, xttl) (0.131) (0.093) (0.141)
4,052.22 19,366.71 - .
Note: standard deviations are in parentheses.
785.50 8,211.52 A numerical value of TC greater (less) than 1 indicates
598.45 3,949.27 technical progress (regress) and the value of TC equals 1
Ooncliusions
(=800 3,902.48 » The subscript v in BMI, EC, and EC represents variable to
0.165 0.413 returns to scale. More details about the BMI optimization
199.97 1431.95 can be found in Pastor et al. (2011) and Pokharel (2016).

« Technical change was the major source of productivity growth rather than
efficiency change.

Number of plants (N) = 2473
Note: All variables are in thousand and fuel groups are in million British Thermal Unit (MMBTU).

* Electric generation plants can achieve higher productivity by adopting
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