AlBEAEAR 2020 4F 6 A 5 5 BH 2 . 290-298 l..@ Jask 4% 10 4k
B Petroleum Science Bulletin

T DEA J5 i vp B S PRI A B AR 32 26 paik
FMTE 5 Hr

x| BB, R, EAERS

PRI (b)) ST E R, st 102249
* {{5/E# , wangjianliang@cup.edu.cn

Wi H 352 2020-03-30
HE ISR AR A (19YICZH106) . [F5 FARBREIL A H (71874201, 71503264, 71673297, 71874202) %)

WY FEAERZFHNERSF L2 —, BARALVNEREFAFEENHGER . EXHHATL EBLER
WEREY, BA#PHRNEA T o X%, AXHMRE IS MBI EFE G, ETHARH#S 5L 57HKE
i, RADEAF %, AN mmthm EEBMNET X B 5 2003—2017 FEKRAARME. 2EFLFEFHEAK
HPFTHEIANHTNEMEFERL, UHFHAEBAH# SN REBA T EHELENEEBR, TEERLN,
FEE N ARAEREFERKZER, A, BINAEEL NS AHREMTRE, WHMA. FHA50 60
AERERK, FHXMHZRNEZRAETHARBERAGHEAAT; REBAHEFATLL2EZELFF
EHREZIE THKES, 20032017 FLEFEFFHTHHEKEN 9.1%, AP HA~HGTHTHEY
2154%, kNG BAR S HERMALBHEFAEFETEENETHR; M2 EZLEFEoMALIN, BAHKS T
HEKEN 64%, BABETFHEKEN 149%, AEZREFHEKE N 8.8%, S AKX FHEK N 3.5%,
EFRHMEREEERANRNBARERGRELEZEFFHKNFIERE, ERRB AR IRHEAZH X,
KRFETHR, RESFRAORENENTET, PEBmAATL EHESEFREE RGN FES S, FE
ER. ATk, DU 3ANEEERER, —FHEAAERENR AR ENZ W, B FEAGE FHHEKX
ARG R S, HTREGEARE; 5—F W, mASEGERLRGFZN, FmEAHLARBER, UF
T 78 B A AR R RSl A B R AAT LB R B — R P AL, RSt AR T RATLNTHELE.

Ketinl WA T DEA; WR#F; SRR E; ABEKE; TmE

Calculation and analysis of the contribution rate of technological progress
in China's oil & gas exploration and development industry based on the
DEA method

LIU Mingming, HU Huan, WANG Jianliang

School of Economics and Management, China University of Petroleum-Beijing, Beijing 102249, China

Abstract The oil and gas industry plays an important role in the national economy. Among the many factors affecting
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the development of the upstream oil and gas industry, the role of technological progress is critical. Based on the theory of
technological progress and economic growth, this paper used the data envelopment analysis (DEA) method to quantitatively
calculate the changes of three indicators from 2003 to 2017 in 15 oil and gas producing provinces in China These indicators are
technical effective value, total factor productivity and contribution rate of technological progress, to explain the specific effects
of technological progress on the development of China’s upstream oil and gas industry. The results show that the technical
effective values of different provinces vary greatly. Guandong, Sichuan and Qinghai are relatively high, while Gansu, Jilin and
Henan are relatively low, and the important reason for the difference lies in the oil and gas resources and technical level. The total
factor productivity of China's oil and gas exploration and development industry shows an overall growth trend, with an average
growth rate of 9.1% from 2003 to 2017, and its overall contribution to output during the same period was 215%, indicating that
comprehensive technological progress had indeed made a significant positive contribution to the upstream oil and gas output.
Furthermore, the analysis of total factor productivity shows that the average growth rate of technological progress, technological
efficiency, scale efficiency and pure technical efficiency are 6.4%, 14.9%, 8.8% and 3.5% respectively, which indicates that
technical efficiency improvement caused by the significant increase of scale efficiency is the main reason for the growth of total
factor productivity. Against the background of increasing difficulty in prospecting for oil and gas resources, decreasing resource
abundance, and reducing resource quality, China's oil and gas industry upstream exploration and development will be more
dependent on the continuous progress of science and technology. This needs the government, the industry and related enterprises
to work together. On the one hand, to pay attention to the impact of scale efficiency on the technical efficiency, and try to enlarge
the scale efficiency through promoting the use of technology to finally improve the technical efficiency. On the other hand,
the investment in revolutionary technologies should be increased to solve various problems in the oil and gas exploration and
development industry with emerging technological achievements, so as to promote the sustainable development of the oil and gas

exploration and development industry.
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Table 3 Average contribution rates of technological progress for main oil and gas production provinces from 2003-2017

P BARRCE BRI AEORECR MBRCR 2R AR AR
effch techch pech sech AAE tfpch R % AR BT R /%
2003—2004 1.377 1.862 1.018 1.352 2.564 7.18 2178.3
2004—2005 0.332 0.970 0.821 0.405 0.322 4.49 —1510.0
2005—2006 1.886 0.449 1.244 1.516 0.848 4.92 -308.9
2006—2007 1.184 0.752 1.154 1.026 0.891 4.53 —240.6
2007—2008 0.681 1.466 0.821 0.830 0.999 2.50 —4.0
2008—2009 1.564 0.753 1.225 1.277 1.177 8.31 213.0
2009—2010 0.550 1.998 1.022 0.538 1.099 2.27 436.1
2010—2011 1.229 0.887 1.037 1.185 1.090 2.93 307.2
2011—2012 1.290 0.988 0.756 1.706 1.275 2.31 1190.5
2012—2013 1.068 0.687 0.986 1.083 0.734 3.41 —780.1
2013—2014 1.416 0.810 1.127 1.256 1.146 1.16 1258.6
2014—2015 0.524 1.820 0.815 0.643 0.954 —4.54 101.3
2015—2016 1.633 0.776 1.297 1.260 1.267 7.18 371.9
2016—2017 1.346 0.676 1.162 1.158 0.909 4.49 -202.7
SEI(E 1.149 1.064 1.035 1.088 1.091 3.65 215.4

1. tfpch=techch x effch, effch=pech x sech.
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Fig.2 Changes in efficiency for 15 oil and gas production provinces
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