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Measurement and analysis of agricultural green total factor productivity based
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(1. School of Business, Fuyang Normal University, Fuyang 236032, China; 2. Academy of Strategies for Innovation and Development,
Anhui University, Hefei 230601, China)

Abstract: Improving agricultural green total factor productivity (AGTFP) and hastening agricultural green transformation are un-
avoidable choices for comprehensively building a strong socialist, modernized country. Based on a comparative analysis of micro-
measurement methods, this study analyzed the status of AGTFP at the farmer household level based on the technically optimized
Malmquist-Luenberger index. The kernel density estimation method and the Dagum Gini coefficient method were further used to re-
veal the dynamic evolution of AGTFP and its regional differences in the micro-sample. The main findings are as follows: 1) From the
measurement results, the mean value of AGTFP in the microfield in 2014, 2016 and 2018 was 1.0030, with a good overall develop-
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ment trend. The mean value of AGTFP of farmers in 2016 was 1.0099, and agricultural green development had a good growth trend.
The mean values of technical efficiency change and technical progress change were 1.0165 and 0.9928, respectively, indicating that
the improvement in farmers’ green agricultural technical efficiency was the main driving factor while the change in technical pro-
gress was relatively slow. In 2018, the mean value of AGTFP by farmers was 0.9960, which showed a decreasing trend. The corres-
ponding mean values of technical efficiency change and technical progress change were 0.9765 and 1.0200, respectively, indicating
that the technical efficiency improvement of green agriculture did not achieve a sustainable spillover effect and that the innovation
function of technical progress change played a role in the improvement. 2) In terms of contributing factors, the use of subjective en-
vironmental assessment scores or objective provincial-level environmental pollution data as proxies for non-desired outputs among
farmers with higher levels of AGTFP, agricultural green technological progress, and agricultural green technological efficiency was
found to be more effective. For farmers with high levels of AGTFP, both green technological advances and green technological effi-
ciency in agriculture were drivers of green growth, and the contribution of the latter was greater than that of the former. 3) From the
perspective of a dynamic evolution pattern, in terms of AGTFP, the concentration in 2016 and 2018 was high, showing distinct clus-
tering; however, the divergence phenomenon was not obvious, and the number of farmers with a high level of green development in
2018 was much higher than that in 2016; in terms of the agricultural technical efficiency of farmers, there was no bifurcation in 2016
and 2018. The number of low-level farmers in 2018 was higher than that in 2016, indicating that there was a regression phenomenon,
and the difference between the agricultural technical efficiency of high- and low-level farmers was obvious. In terms of agricultural
green technical progress of farmers, the overall trend was increasing, the number of low-level farmers in 2016 was lower, and the
number of high-level farmers was relatively higher, while in 2018, the number of high- and low-level farmers remained the same, and
a spatial clustering effect was evident. In 2018, the number of farmers with low levels of agricultural green technology progress de-
creased “precipitously.” On the premise that the number of farmers remained unchanged, this part of the low-level farmers moved to
the middle- and high-level groups, forming the dynamic transfer effect of “internal push and external pull.” 4) From the perspective of
regional disparity, the overall gap in AGTFP in the sample period was decreasing, with a decline of 22.32%. From the source decom-
position, the hyper-variance density was the main cause of the overall regional disparity in AGTFP. From the contribution rate, the
contribution rate of hyper-variance density was much higher than the contribution rate of intra- and inter-regional disparity, indicat-
ing that the cross-over problem between different regions was the main cause of the overall disparity in AGTFP at the farmer level.
Further, from the intra-regional disparity, the disparity of AGTFP at the household level decreased within the eastern and western re-
gions; from the inter-regional disparity, the disparity between the eastern and western, eastern and central, and central and western re-
gions decreased continuously during the sample period, and the synergy was the highest, but this gap was susceptible to environment-
al factors.

Keywords: Farmers’ perspective; Agricultural green total factor productivity; Malmquist-Luenberger measure for technology optim-

ization; Gap recognition
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Table 1 An improved system for measuring agricultural green total factor productivity
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21 RUFELEZREEZTENMAMSET

WF 8 M5 CFPS %4l 2 1) 5 iz LU 1 DU 7 Hh A
AR B AR P AR EE I Ml L O 5 A T 2014 4
2016 4F . 2018 4 5 3 19 3245 A K A 4% - fliy

SRR A . AR OCTE AR R R M S A R an gk 2
FER o

% ¥z F DEA J7 ik A7 A5 5 2 1, 5 22 e et
ST B 5 AR Hh A8 A ] B A DG M EA T e T A
5, F S A 2 DEA Jy I <S55 e 5], REE
KA B R SR TR R L AR AR
J2 [ EF B sl b 1 . H 3R 3 AT R PR R
k(0 A B R AL PR B 7R bR 22 8] A AR
AT 1%, 5%, 10% A9 5 & PEKOEAG 5, Ul
HFBIE 9% R B4 B AR Ml S £ 4 B2 3 A P R 4R A
7B AR FR LA B v, T T A R IR
W, AT DR T HARME AR M-L $5 5%, #5175 2k
FHRAR Y S (0 B Z L = R 5
22 RUFEEEREFRNNE

Al 2 0, A B F A 7 ] Sy Al S H R

*2 RUFRELEBREFENEORAF~ HIERAER M RITER
Table 2 Results of descriptive statistics for input and output indicators for measuring agricultural green total factor productivity
izt (=25 ¥ifh brifE2: o RMH o/ ME
Index Sample size Mean value Standard deviation Maximum value Minimum value
BEA Capital 9735 11.0715 29.6284 0.0060 1000.0000
575041 Labor 9735 3.8680 1.8298 1.0000 21.0000
+ 4l Land 9735 0.8235 2.3192 0.0067 73.3333
A7 57 Total agricultural output 9735 16.4968 35.8345 0.0010 900.0000
WG YL EHIE Subjective pollution perception degree 9735 6.5300 2.5024 1.0000 10.0000
b T S SEFRHEL i Chemical oxygen demand equivalent emissions 9735 2.0374 2.1763 0.0087 9.4930
SR HER i Total nitrogen equivalent emissions 9735 38.5440 27.1381 1.4973 131.6150
MBESEARHER R Total phosphorus equivalent emissions 9735 13.5534 10.0784 0.9760 58.9300

*3 RUIZREEERERMNERRAF~ HIERAEXERE

Table 3  Correlation test of input and output indicators for measuring agricultural green total factor productivity

it . . TPZHR
A7 s o e BASERR s
b R s SO g
LD TEAR 57801 7) T Hb - TR Chemical oxygen T Total
. Total Lo . . Total nitrogen
Index Capital Labor Land . Subjective pollution demand equivalent . phosphorus
agricultural . . . equivalent .
perception degree  emissions equivalent - equivalent
output . emissions Lo
€missions €missions
BEA Capital 1.0000 — — — — — — —
555177 Labor 0.0453™" 1.0000 _ _ _ _ _ o
-3 Land 0.0512"" 0.0191° 1.0000 — — — — —
PR
A= BT 0.7714 0.0507 0.0324 1.0000 _ _ _ _
Total agricultural output
FEMTS YLl
Subjective pollution 0.04217" 0.0400™" 0.0378 0.0233" 1.0000 — — —
perception degree
A T S SRR HE R
Chemical oxygen demand ~ 0.0473"" 0.0939™ 0.0568"" 0.0285™" 0.0435™" 1.0000 — —
equivalent emissions
SRS R
Total nitrogen equivalent ~ 0.0377" 0.0875™" 0.0703™ 0.0193" 0.01617" 0.3675"" 1.0000 —
emissions
SRR R R
Total phosphorus 0.0352"" 0.1113™ 0.0595™ 0.0415™ 0.0212"" 0.4296"" 0.8178"" 1.0000
equivalent emissions
skoksk kK

LR R RIRORTEL% . 5%, 10%/K 535 . *#** *#* and * denote significance at the 1%, 5%, and 10% levels.
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AL Ak O BAR BRI 4, Hh AT s R E
AL PRI TE RS SR A, FAE A PR AT i R
AR S| R P A T S Ak AR, e sh Al ok o H R
B FR, B R SOU A M o £ 2 R (1) 2 B BR 8h T7
177 J 25 W AR 26 46 D R B 5 A 7 i T 1 B, B
P I A B 3 A AR AR BE AR 25 O 1] 18] 1)
il 5 UG FE R, 1T LA U 2 et BHOULAE AR A o 1Y) %
JRELE . B U U ek R . A
W R, Al gkt 42 KA = RH TRk A
BRI 5 HR D ) BEE AR Ak, AR
Ak 7 1) RN T — 00 25 7 A SR T RN, 75 A FEAS
WY, YT, BT FaRRk I, 6
ARy 2014 47 R 33, 20 T REAR R P 2016 4F
2018 AR AL 2R (B L A 77 % (ML), kSR EF,
RE A, (MLTEC) Fl4k (3 R #5254k (MLTC).

W 4 7, S0l A 400 3 04 20075 e B
YE R AR = s, £ P 2016 ARl 4 (6 4 B A=
P2 ML) FEECAME R 1.0099 (>1), A H AL 4k
R JEACTE R AF B A R BORBCR AR 4K ML-
TEC(1) #l $% A 3k 4 25 fb MLTC(1) /9 34 {8 43 51 A
1.0165 Fi1 0.9928, i BH A 7 (1) 48 (a4l F2 AR BCR () 42
TR LR R, Ml B AR L AR L AR 2218
) 2018 44 ;1 11 ML(1) $8 BL3ME 4 0.9960, HEL T
TR, XN A Skt Al £ R 0K AR /b MLTEC(1)
FTE AR A A8 Ak MLTC(1) B9 #4118 43 5 4 0.9765 Fil
1.0200, Ui BHEEAC AR P2 1 S R b AR SOR$ETHE A
SR AT SR A e O, T S (Al F R R A AR Ak
BT D REAE X — IR 2 T B REAE T . ANk,
MAf A COD, TN, TP 25 b HE il & 45 % WAl
TS YA S R B = i), 85 R R 58 4 — 3k, (38
BB AT A5k 4 P2 2016 4E B4l 4 fo 2 BE &
FPFEML(2). SREFARZFEAZE MLTEC(2). 4t
AR AR MLTC(2) I 4{H 4512 1.0175. 1.0294
0.9828, 2018 4F- Ay ek 2 0 2 B A 77 58 ML(2), %%
£, 55 R % R AR b MLTEC(2) Ml 48 8, 3 A i 4 25 4k
MLTC(2) FII{E 4 5] 8 0.9974 ., 0.9713 Fil 1.0259, A
BACETUE Y 00 B i A B P A S0 5 SR A AR G RS

BEE— 25l DR S €0, 42 B R A R (ML)
Wi, AUREHEA T 15 MRS 15 7 REAAR A
A, 0 5 S R HL A i T AR AN 2R 4 TR . 4l
DL 32 32 0T e S BE AR Sy AR 9B 7 B 2016
AR 1S DA P Al Gk £ 4 B2 38 A e R I A T 4R
FRASH 1 T X ] [1.8424, 3.7512], “F- 18 K 2.3470,
B K IR F] 134.70%, Al 4% 0 AR BCR AR b (ML-

TEC) FA M 48 54 R 5284k (MLTC) #R4b T4
HE S H B K R ANk 70.39% F 36.75%, 420 4
8= 35 N | P = S 5 NS s 2 S T = i ]
15 iR P e KRB, AR P i g e A 7 O R
F A S 0B AR AN AR M Lt €0 5 AR A5 < WU 9K
i, 2016 4FJ5 15 PR P ISR A B R A PR R
Pyhb F R K25 %, 67 T X 1] [0.4346, 0.6130], F- 21K
H0.5460, 5K 3Rk —45.40%, 48 4 (8,5 AR B R A
1 (MLTEC) Ffelk & (a4 AR i 2048 4 (MLTC) -1
KSR B A —44.57% F1—1.04%, H AL 2% (64 R 3L
RF R ok, 2 R BUS 15 (R PR Sk R JEK
SRR 2 B 1 B X — B A P AR A 7 e
Hh L B B (08 U S A B ), <3 RN I R
B EAEER R, 5 15 AL P R A P
SO H R 2 INIRE BT, B A e
R, O AT IR 51 ASEHE 0 A PR E AR K, <RiTR
W AN T IR R AR, SR TR I ) AR 2R AR
LAl % (07 AR R BE T B 280 I IR,
FFAZE SRR IR A PR A 2 0 B R A R
FREAS . M4 R COD, TN, TP 4R HEjk
i SN QAR R EE X (E |2 EEY e D B e X o
TERUHE IR R R AR AR . BRI F, 2016 4R 15 4R
FR 2 (0, % A T X ] [2.2019, 3.7620], 248 K
2.9280, 14 K FR ik 192.80%, 4\ 4 (0 3 R 3k R A8 1k
(MLTEC)., ARl &k i 5 AR A8 4k (MLTC) (1°F- 3
R AR5 K 85.21% . 58.01%, FEHIHT 15 i 1Yy
ARl B 0, 42 BEZE A R AR B KR R R SR L AR R
e AR, I H AR LR 0 4 R RCR B TR R,
BOR R TR G OEARM D 5 15 AR P Ry &4
B PR T XA [0.3775, 0.5028], “FXI{E N 0.4509,
K A -54.91%, Fll 4 A AR A2 K (MLTEC) .,
b S 0 AR B AR A (MLTC) 4 238 K2R 43 5]
H—42.63% . —20.14%, —FH I <“RUF FE a5 85Uk
RSN 2N R B 1= A S E I S 5 N5
RTALRERE, L s Ta i RB AR

£ 2018 4B, 40 FH R 8L 3 32 00T Yy BRI B
PEAAERIEE =, 11 15 (R P ek R A =%
YU F BT A F X 8] [1.4896, 3.5980], “F- 31K
g 2.1263, K FRIE 112.63%, 48 48 (0,45 AR &k R s
fb (MLTEC)., Ak &g a3 A #2548 fk (MLTC) 1 °F
Byia KR 5N 64.66% . 26.83%, —F RSN T
A P gt kR OKOE K, FLrpofeoll gt B R
TR A KT A S B AR E A, 3 3 B ik — i
AP HE PR DR B <38 EE RN PG RV AR AN, B
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R4 2016 F£50 2018 FEE TR ARV L Malmquist-Luenberger 353 R\ G & S BEELE =R T HHHRIT

Table 4 Agricultural green total factor productivity and its decomposition terms based on technology-optimized Malmquist-Luen-
berger index for 2016 and 2018

P SEeER LA sefoR R KRESER ESSUREES EESURS N

i i Farmer AP HCRAL BB Famer oS oy I A
code ML(1) MLTEC(1)  MLTC(1) code ML(2) MLTEC(2)  MLTC(2)
2016 154, 440560 3.7512 1.9630 1.9109 500233 3.7620 1.9889 1.8915
Top 15 350108 3.5632 1.9994 1.7821 510876 3.7029 1.9687 1.8809
441716 3.4232 1.9810 1.7281 440560 3.6210 1.9862 1.8231
510795 2.5510 1.5905 1.6039 441716 3.5514 1.9736 1.7994
330177 2.4194 1.9837 1.2197 500236 3.2982 1.9926 1.6552
360172 2.3063 1.7847 1.2923 510667 3.0436 1.9890 1.5302
441941 2.0632 1.5001 1.3754 500238 2.7742 1.6172 1.7154
510667 2.0528 1.9875 1.0329 510795 2.7659 1.5708 1.7608
320134 1.8947 1.7166 1.1037 510790 2.6306 1.7399 1.5120
130431 1.8898 1.5252 1.2390 500241 2.5685 1.6795 1.5294
620847 1.8680 1.6140 1.1573 620847 2.5500 1.9676 1.2960
140729 1.8670 1.5878 1.1758 441941 2.5474 1.6975 1.5007
441738 1.8566 1.2592 1.4744 621077 2.4891 1.9672 1.2653
330175 1.8561 1.6069 1.1551 500285 2.4136 1.7599 13714
441073 1.8424 1.4593 1.2625 220212 2.2019 1.8826 1.1696
JE15% 450209 0.6130 0.5539 1.1067 500149 0.5028 0.5055 0.9947
Last 15 510401 0.6072 0.5112 1.1877 621322 0.5008 0.6390 0.7837
621126 0.6049 0.5947 1.0172 620970 0.4994 0.5065 0.9861
500149 0.5968 0.5002 1.1931 210937 0.4868 0.5110 0.9527
440156 0.5893 0.6336 0.9301 211800 0.4843 0.5414 0.8946
440508 0.5823 0.6476 0.8992 120093 0.4748 0.6871 0.6910
620011 0.5526 0.5456 1.0128 621197 0.4733 0.6333 0.7474
610328 0.5458 0.5096 1.0709 621480 0.4485 0.5712 0.7853
210937 0.5419 0.5216 1.0388 610328 0.4414 0.5224 0.8451
683126 0.5378 0.5494 0.9788 621126 0.4385 0.5567 0.7876
211800 0.5197 0.5230 0.9937 621289 0.4197 0.5663 0.7412
621289 0.5197 0.5768 0.9010 140344 0.4081 0.5782 0.7058
530423 0.4893 0.6008 0.8144 620011 0.4053 0.5063 0.8007
140344 0.4551 0.5345 0.8514 350100 0.4025 0.7712 0.5219
140647 0.4346 0.5121 0.8486 621476 0.3775 0.5094 0.7410
¥ Average — 1.0099 1.0165 0.9928 — 1.0175 1.0294 0.9828
2018 Ril154 441652 3.5980 1.9986 1.8002 510650 5.4701 1.9934 2.7441
Top 15 510650 3.5806 1.9972 1.7928 441652 3.5961 1.9981 1.7998
140152 2.8038 1.9511 1.4370 440341 3.2432 1.8815 1.7237
370448 2.4048 1.9551 1.2300 140152 2.7156 1.8185 1.4933
530136 2.3989 1.9887 1.2062 530136 24714 1.9874 1.2435
440341 2.1583 1.7552 1.2297 621236 2.4492 1.9663 1.2456
210940 2.1467 1.7203 1.2479 370448 2.4075 1.9584 1.2293
140361 1.8543 1.6359 1.1335 620223 2.4038 1.9329 1.2436
550566 1.6099 1.5606 1.0316 621285 2.0741 1.7226 1.2041
621177 1.6086 1.2917 1.2454 621177 1.9621 1.4907 1.3162
441562 1.5932 1.3010 1.2246 210940 1.9401 1.3990 1.3868
410858 1.5904 1.3746 1.1570 621476 1.8889 1.6638 1.1353
130928 1.5341 1.3709 1.1191 621275 1.7729 1.5616 1.1353
370326 1.5237 1.2862 1.1846 550566 1.7526 1.6110 1.0879
620223 1.4896 1.5113 0.9856 620549 1.7439 1.4478 1.2046
JE15% 530335 0.6427 0.5446 1.1801 140729 0.5781 0.5790 0.9984
Last 15 530252 0.6312 0.5572 1.1328 520342 0.5767 0.6585 0.8758
620847 0.6312 0.6205 1.0172 210822 0.5730 0.5098 1.1240
320134 0.6239 0.5894 1.0586 500238 0.5722 0.6614 0.8651
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P 4 KPR SELER %@&* ﬁ@,ﬁﬂ( Py SEEEER ij@ﬁﬂi ﬁ@ﬁﬂ?
Vear Rank Farmer AR WA LA Farmer S S RORAE bzl
code ML(1) MLTEC(1)  MLTC(1) code ML(2) MLTEC2)  MLTCQ)

450240 0.6221 0.5370 1.1584 500285 0.5625 0.5658 0.9942

450199 0.6198 0.6053 1.0240 360172 0.5311 0.5245 1.0126

620878 0.6143 0.6085 1.0097 621077 0.5205 0.5394 0.9650

441941 0.6026 0.5920 1.0179 500233 0.4526 0.5897 0.7676

620827 0.6016 0.5211 1.1544 500236 0.4447 0.5030 0.8841

360172 0.5269 0.5280 0.9978 620847 0.4243 0.5095 0.8329

510667 0.5207 0.5000 1.0412 510667 0.4193 0.5000 0.8386

441716 0.4873 0.5064 0.9622 440560 0.3103 0.5019 0.6183

330177 0.4764 0.5049 0.9436 441941 0.3021 0.5399 0.5596

510795 0.3445 0.5271 0.6535 510795 0.2993 0.5327 0.5617

440560 0.2393 0.5061 0.4728 441716 0.2663 0.5043 0.5281

V¥ Average — 0.9960 0.9765 1.0200 0.9974 0.9713 1.0259

PR e, (AURR IR SR O R RTINS, S5 ISALR T FREA R AR LI E AR . o, ML(1), MLTEC(1). MLTC(1)43 53R
A H DL 5 S0 Y B B AR AR (Al S (L A R A P | SR B HORBCRAR L . SR B {6 ML(2). MLTEC(2). MLTC(2)%3
SFR AR AT AU B EURLE B AR R SR i IS T E N AR B L Al S B3 R 7R | SRR L . SR
54k Due to the limitation of space, only the results of the top 15 farmers, the bottom 15 farmers and the annual average value of the sample farmers are
shown. Among them, ML(1), MLTEC(1), and MLTC(1) denote agricultural green total factor productivity, green technical efficiency change, and green
technological progress change using virtual household head subjective pollution perception as non-desired outputs; ML(2), MLTEC(2), and MLTC(2) denote
agricultural green total factor productivity, green technical efficiency change, and green technical progress change in agriculture using agricultural non-point
source pollution such as agricultural chemical oxygen demand, total nitrogen, and total phosphorus equivalents emissions as non-desired output.

A P A A e adk B e N A B, Wt A
PR AU S, T T R P A 3 5 R
AU, T A N AR 7 5 R 9 B 2 R AR X 45 Ry %
1%, LM H AR D B ARAKEIA RN 4l 32 T by
T3 AN, TS A R R — AR PR AR Sk R
KB H 0.9856, B Lk (B RIBE MG, i — 4k
N YR EViaE a7 ) N @ R T (A 5 % N
PR, I o 78 43 & #5 th BR 3625 (4 51 G0 VR
2018 4R )5 15 ik P skt B R AL R F R
Wik, £ T X ] [0.2393, 0.6427], “F-3{E K 0.5456,
B R —45.44%, Rl g AR R AL (MLTEC)
Al £ 0 AR A AR A (MLTC) - 38 K R 5 51 Ay
—45.01%., —1.17%, HAR SR H RBCR T B IR,
IR 8 T AR G H R 2D, 3O 5| 30 7 )2 1 A
b K R R ZE R N . BeAb, S5 15 SR P,
BB AR A SR O E AR L IR R I T LT+
PR SR BRI 1 TR, ZHR T4
R BCR T RRIREE, 8 LA —F R ZE 5B
BN, A A P a0 K AT AL T BRI B T2
fli A COD. TN, TP S hrHE i 55 % ARl 1
VRS YA o0 A5 30T 2R 7 Y B, 3 — B AR AIE [R) B 54
et FH = 00 P35 5 % R B A DA A B B L B A 4
TR 3, 2018 4E R/ 15 R PGk (A 2 B K A
P E AT IX A] [1.7439, 5.47017], Y918 H 2.5261, 1
K AR 152.61%, Ll % A AR R R A2 46 (MLTEC),
Al 23 40 45 AR kA A5 4k (MLTC) FYSF 48 K 345 51

N 76.22% ., 41.29%, 4l 4 (0 4 B K A R K H gy
il I8 S B AE 1) K, I EL RO Sk AR BRI
b 2 e 5 AR B 1 VR, 2RISR 3 T 4k PR
el Gt % T B TE 5 15 Side Pt A B R R
72 AT X [A] [0.2663, 0.5781], “EHIME Ky 0.4555, $i4
AN —54.45%, M 2% A AR ZCRAE b (MLTEC)
Al £ 0 AR HE AR A (MLTC) 1 °F- 3438 K 543 51
H—45.20% . —17.16%, 4y 2% {0, 42 ZL 38 Ko 43 fifk I3t
BIAb TN R R, HRRE B A 2 60 1 R BRI
b S F AR A BT R, [R5 18Uk P2 T AR
RO R AT R REBTBL .
23 RUFELEREFTENHTETHE

FoF R Y 3245 ANREACKR PO, dhskis
FHAES B0k % B Al ik, 22358 20 1) 00 37 388 4 ol 2
OB A RIS A BRI, S5 R E 1 R

B 1A 2 T A 2t 4 B R A P R A
A SR R, Sl R AP 32 S T e AR
AR B (B 1), FEAAK P 2016 4F-F1 2018 4
(A% %5 il 2 340 St BRI A3 A REAE, U OE AR TPAE 1.0
BT, O B, PR AME, HoAT R B A R4, Ul
B 2016 4FF1 2018 4E Ak 2 (0 2 R A vh i i g, L
A TR L, RO R[] AR P 2 ] e R R Ak 3R
SN, (RIS, 78 O (5 P A v AP K O A o B
B, SMOKER M L, BRI R R £,
I BRI oy 8 A i S &k COD. TN,
TP S5l 55 2 A Ml T U5 Y A Ry AR 012 =
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Alr &R0 4> B 77 % Agricultural green total factor productivity (AGTFP)
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el s o AR ALk Agricultural green technology change (MLTC)
1 RUFEEEREFR (a,b) RUFBREARGREN (¢, d MRIFERAREN (e, ) WIZEESTH
Fig. 1 Kernel density distribution of agricultural green total factor productivity (a, b), agricultural green technical efficiency change

(c, d) and agricultural green technological change (e, f)
22 PR g (0 P R AL P S TS B S BE A S AR R 7 i A O AR e T e L BV BV A AR A A LA T RS A A
WIEAF=H . The left panel uses the subjective pollution perception of the virtual household head as the non-desired output; the right panel uses objective agricul-

tural non-point source pollution such as agricultural chemical oxygen demand, total nitrogen, total phosphorus equivalents emissions as the non-desired output.
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A R, 2016 4 F1 2018 4FAY i £k 24 2 A W R 6 2
FRAE, W B BE 2016 4E A1 2018 4EA7 A /D BRI K -
A PRI K AR P 3 W AR I Al 2 £ H R AL
R (MLTEC) = i . M4k COD, TN, TP
SR HE T 2 B LA M TR T YV S IR 30 2R 7= H et
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R RIS, X 5 AU R P 3 32 0TS G s B
FE AR A EE 7= 0 25 SR AHAT, ROk i 2018 4R 4l
AR (MLTC) KPR B AR 7 4= 7T fE
“Wr 2R B, ZEAR P BCER RFEAS AR B HTER T, 3
MR- Ae P 635 2 rp A 0KOF R A 4L T, TB
BT AN B S 800, (AT — 20 G
24 RUIFEEEREFEFNXIGEEZN

BT LR IIE Y 3245 ANEEAAR PR N AR 4%
o B P R, I — 2 ] Dagum JEJE R
R AR R SR R X2 I, R AR L
PO = R X 31 2 (8] ROBE R A7 40 i, 25148 78 X 4l 2
PR R IE, 2016 4F . 2018 4E4¢ 1 E A4l 4 (0,
S F AR PR X I 25 I R H R VR L R 2 R
5 FiR.

x5 RUIFGELERF~RPXEEEREKIR

Table 5 Regional gaps in agricultural green total factor productivity in and their sources

GRSV S I N 22 DIk ) 22

B

Year Overall gap Intra-regional gap Inter-regional gap  Super variable density

Tk Contribution rate (%)
X3 P 225 X 3 ] 22 AR

Intra-regional gap Inter-regional gap  Super variable density

(1) 2016 0.0466 0.0159 0.0027
2018 0.0362 0.0124 0.0002
(2) 2016 0.0780 0.0274 0.0041
2018 0.0496 0.0174 0.0014

0.0280 34.12 5.79 60.09
0.0236 34.25 0.55 65.19
0.0465 35.13 5.26 59.62
0.0308 35.08 2.82 62.10

(D QaraFRR R M 3 T 05 QBB VR AR ™ i | A e i . AL SBRE AR A 2 A 5 S A D A 2

7=, (1) and (2) denote the use of virtual household subjective pollution perceptions as non-desired output and objective agricultural non-point source

pollution such as agricultural chemical oxygen demand, total nitrogen, total phosphorus equivalents emissions as non-desired output.

MRS RS RS, S B 32 05
Y B BEAE R A B 77 H A, 2016 4F AR IX 38R 22 i
{E N 0.0466, 2018 4F A X 3 22 5 {5 4 0.0362, &1k
TN IR, NI Bl 22.32%, Ut BIFERE A
A P ARl 2 €8, J S AR 25 B 2 AN BB 4 /N B 34
MG it T, A 7 2016 ARl S £ 42 B3 A oK
B X3 P 22 L DX ] 2 T RRE AR 5 R (B 40 Sl ok
0.0159. 0.0027. 0.0280, T 2018 4 (1) = {H 53l A
0.0124, 0.0002, 0.0236, ¥4t T T RS, IF HB4E
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WK, XN 2200 X e ) 22 5 R 78 % 8 X
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Table 6 Intra-regional and inter-regional disparities in green total factor productivity in agriculture in East, Central and West

X4 N 221 Intra-regional gap

[X 45 [B] 221 Inter-regional gap

40} Year
7K East 1 Central 74 West 75— East—central 7R—VH East—west "h—TPY Central-west
1) 2016 0.0551 0.0357 0.0477 0.0457 0.0515 0.0419
2018 0.0398 0.0295 0.0382 0.0348 0.0390 0.0340
2) 2016 0.0520 0.0450 0.0499 0.0537 0.0852 0.0857
2018 0.0403 0.0348 0.0358 0.0377 0.0544 0.0515

(D) @7 iFos A 32 5 A AR B i AR A R . SR BB AR R, 55 2 WAl 1 55 A A AR 41

7=, (1) and (2) denote the use of virtual household subjective pollution perceptions as non-desired output and objective agricultural surface source pollution

such as agricultural chemical oxygen demand, total nitrogen, total phosphorus equivalents emissions as non-desired output.
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