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Abstract

Production efficiency is the ratio between the actual output and the maximum output
of the process under a fixed input. It can intuitively and effectively analyze the effectiveness
of resource utilization and regional development. With the development of society,
improving production efficiency is of great significance to the economic improvement of a
region. Taking Heilongjiang Province as an example, this paper uses DEA model and
Malmquist productivity index to analyze the impact of agriculture, industry and energy on
the production efficiency of Heilongjiang Province. The results show that the utilization rate
of industrial input in Heilongjiang province is the most considerable, and the waste of
resources is less, while the utilization rate of energy input is low. In order to achieve the
effective utilization of resources, it is suggested to rationally allocate the input of factors
and improve the technology.
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2015 #e 0 61791254  41,017481  20,774.662 0
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2019 fe 480.337 526,143.471  526,143.471 0 2,138.087
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2015 #e 76.279 175.101 183,792.287 13.574
2016 e 101.685 151.894 727,878.458 39.400
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2015 FEvg L 0 0 0 0 0
2016 gL 0 11,161.802  10,959.801  1,016.390  4,334.273
2017 BEvg L 0 4,251.181 4,251.192 0 0
2018 Bvg L 0 202,042.556  202,041.556 0 269.516
2019 EEvg L 0 252,409.853  252,409.853 0 1,152.812
2015~ ,

2019 ~ B 0 0 0 0 0
2015 = % 3,156.405  51,735.875  51,735.973 0 3,185.665
2016 =% 4955441  3,319.811 4,231.673 0 3,205.370
2017 =% 5,177.849  3,946.391 3,810.617 135.774 0
2018 = % 5,740.381 110,311.417 110,311.417 0 4,664.006
2019 =% 6,305.731  24,145.569  24,145.569 0 0
2015 i A Bf 0 0 0 0 0
2016 A% 1,819.800  3,543.147 3,682.029 0 0
2017 i A B7 0 22,502.886  22.501.886 0 0
2018 RS 0 302,515.523  302,516.523 0 23,698.137
2019 i A Br 0 298,496.456  298,497.456 0 4,414.732
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2015 BEvg L 0 0 0 0

2016 FEvg L 64.848 335.422 1,595,465.227 86.083
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2018 = % 40.421 224.838 1,477,515.013 40.703
2019 =% 45.937 282.655 1,189,840.503 41.429
2015 i A Br 0 0 0 0

2016 & A 21 363.975 31.277 485,859.233 105.582
2017 i A Bf 385.613 52.687 682,520.165 82.881
2018 & A 21 556.143 100.302 2,194,975.026 172.461
2019 & A 21 576.090 107.448 2,455,392.279 192.716
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2016 - B 1,098.744 13,140.424 3,727.165 10,336.032 0
2017 = B P 1,703.760 1,396.680 382.814 1,012.866 0
2018 = p P 837.391 38,476.100 18,367.209 20,108.891 0
2019 = e P 2,831.079 16,030.998 0 16,030.998 47.646
2015~2019 P 0 0 0 0 0
2015~2019 2 0 0 0 0 0
2015 &g 5,915.635  79,509.423  66,565.521 12,944.002 0
2016 i 10,448.278  43,915.720  30,233.470 13,791.202 0
2017 i 0 0 0 0 0
2018 &g 10,379.069 531,038.739 467,404.15 63,634.585 0
2019 i 11,707.255 22,131.392  22,131.392 0 287.288
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I
B B G A R RE RATFART 1 FEFECK
2015 SR 13.096 398.110 128.906 68.054
2016 = pR 0.310 374.181 1,190,123.134 2.745
2017 SR 11.299 399.815 1,336,897.378 62.874
2018 SR 11.040 434.817 2,542,561.759 60.972
2019 = 5P 13.405 437.451 3,540,713.557 72.698
2015~2019  $2x 0 0 0 0
2015~2019 27 0 0 0 0
2015 i 441.847 126.774 192.649 223.694
2016 &g 476.698 145.975 1,963,500.609 255.369
2017 g 0 0 0 0
2018 i 569.152 217.452 2,433,919.211 253.807
2019 &g 579.286 229.862 3,421,412.609 276.213
2015~2019 ﬂ’i;'i*—’éé”ﬁ 0 0 0 0
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29 e B IR AAEIE (BER-BBLSE o B - BEL < R)
A 4 Hor

= e , , ~ = = P
e Y T s ST Y S ST

2015~2019 s 0 0 0 0 0 0 0 0 0
2015 A AL 0.5500 1.9664 8.8823 0.0331 0 0.7595 0.4888 0.2456 0.2456
2016 Ay A el 0.5344 3.0554 6.6056 1.1398 0 0.7753 0.3960 0.2205 0.2205
2017 A T 0.2753 0.0791 0.1821 0 0 0.8635 0.8378 0.8779 0.7741
2018 Ay A el 0.4537 8.6144 35.7759 1.3794 0 0.9085 0.7596 0.7606 0.5357

2019 A 0 0 0 0 0 0 0 0 0
2015 W 0 2.4487 13.6407 0.9347 0 0.4723 0.6202 0.1170 0.1170
2016 ik 0.0043 1.3847 7.9868 0 0 0.6093 0.6176 0.3582 0.3582
2017 e 0 1.1774 8.1383 0 0 0.7307 0.7182 0.5780 0.5095
2018 W 0 2.7080 11.8206 0 0.4415 0.8443 0.8456 0.8081 0.7284
2019 o 0.0149 2.3871 16.6919 0 0.9675 0.8421 0.8275 0.7580 0.6076
2015 B 0 2.9918 57.0170 0.3468 0.5111 0.5619 0.4233 0 0.2302
2016 o 0 3.6951 7.4647 1.7665 0.2944 0.6498 0.7339 0.3671 0.3671
2017 i 0 1.7099 1.2259 5.3658 1.0145 0.5854 0.7588 0.3274 0.3274
2018 B 0 3.4610 3.3943 4.2890 21.2310 0.8044 0.7992 0.5235 0.7571
2019 i 0 0.3641 0 10.4465 0 0.4861 0.7685 0.4457 0.4457

2015 BEvg L 0 0 0 0 0 0 0 0 0
2016 BEvg L 0 0.8132 1.4468 0.1653 1.4448 0.6376 0.8339 0.6376 0.6778
2017 B L 0 0.2943 0.4777 0 0 0.7787 0.8872 0.7530 0.7530
2018 Ervg L 0 1.9785 3.0750 0 0.0943 0.7043 0.8610 0.6966 0.7594
2019 gL 0 1.8075 4.6157 0 4.5032 0.6978 0.8738 0.6978 0.7031

2015~2019 <R 0 0 0 0 0 0 0 0 0
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Eq] o
— T , , = YT
E i ¥ B Zi “ “E\'Q%,E U NTRE MPFRFT A 5;5%,2 gt;f j:;g
2015 % 0.1642 6.6920  27.9201 0 3.2178 07545 07775 0.0001 0.7452
2016 P % 0.2483 0.5529 6.1548 0 562346 06297 08230  0.7954 0.6297
2017 P % 0.2309 0.5752 2.6626 0.0250 0 0.6850  0.8908  0.8378 0.6850
2018 =% 0.2392 2.0992 13.2535 0 5.0586 0.7527 0.9256 0.8326 0.6360
2019 B % 0.2390 0.6457 2.4061 0 0 0.7499 09431 0.7591 0.6576
2015 :AET 0 0 0 0 0 0 0 0 0
2016 ER S 0.0675 0.0531 0.1354 0 0 0.7875 0.2256 0.2256 0.3692
2017 & b 0 0.3323 0.7490 0 0 0.8227 03604 03604 0.3750
2018 EAET 0 0.7041 1.1131 0 6.4467 0.9162 0.6467 0.6758 0.7011
2019 £ b3 0 0.5450 0.8913 0 8.6563 0.9414  0.6913  0.6908 0.7059
2015 = e 0 2734090 1272516  9.2773 3.8895 0.6682 09317  0.0001 0.7562
2016 - PP 0.0463 55.5653 60.4108 59.1343 0 0.0158 0.9085 0.6808 0.0410
2017 = e 0.0660 2.5075 2.9765 2.3610 0 0.5466 09602  0.8832 0.7575
2018 = BP 0.0290 7.8828 5.2730 14.3865 0 0.5282 0.9704 0.9178 0.7817
2019 - P F 0.0946 1.8245 0 10.0436 7.9410 0.5867 0.9719 0.9216 0.8078
20152019 T 0 0 0 0 0 0 0 0 0
2015~2019 27 0 0 0 0 0 0 0 0 0
2015 K 0.3300 4.1171 8.5527 1.1227 0 0.8497 0.5842 0.0001 0.5918
2016 g 0.5623 2.4108 9.5845 0.9156 0 0.8280  0.6219  0.6219 0.6846
2017 v 0 0 0 0 0 0 0 0 0
2018 i 0.5298 1.4992 1.9782 0.5396 0 0.9437 0.8224 0.7724 0.8057
2019 i 0.5563 0.0531 0.0736 0 0.1289 0.9626  0.8836  0.8302 0.8499
2015~2019 < By 0 0 0 0 0 0 0 0 0
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# 11. 2471 13 F33# Malmquist 45 B *

s FERITEE R MRS ADEF 2RALAS
effch teachch pech tech tfpch
%o K 1.000 0.961 1.000 1.000 0.961
AL 1.075 1.179 1.073 1.002 1.267
S i 0.859 1.252 0.816 1.052 1.075
2 it 0.946 1.249 0.921 1.027 1.182
B ovg L 0.701 1.127 0.741 0.945 0.790
* & 1.000 1.703 1.000 1.000 1.703
e % 1.065 1.260 1.077 0.989 1.342
F A B7 0.752 1.498 0.746 1.008 1.126
- 5@ 1.138 0.882 1.056 1.077 1.003
FEIE S & 1.000 1.421 1.000 1.000 1.421
Z P 0.844 1.383 1.000 0.844 1.167
X% i 0.766 1.252 0.788 0.972 0.959
~ B 1.000 0.781 1.000 1.000 0.781
2016 1.005 0.841 0.994 1.011 0.845
¥ 2017 0.785 1.524 0.835 0.940 1.196
= 2018 0.756 3.158 0.906 0.835 2.388
2019 1.225 0.515 1.004 1.220 0.630
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