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Abstract

As a large agricultural province and the granary in the Central Plains, Henan Province has a very
important strategic position in China. This positioning requires Henan to fulfill the task of
high-quality agricultural development and ensure that people not only have enough food, but also
eat well. The high-quality development of agriculture in Henan Province is the requirement of the
times and the market. It is the only way to realize the transition of agricultural development and
the pursuit of coordinated industrial development. It is an important driving force for Henan to
achieve high-quality economic and social development. According to the Cobb Douglas function,
this paper selects Henan Province’s fixed assets investment, primary industry labor force, total
power of agricultural machinery and other data related to Henan Province’s primary industry GDP
growth from 1990 to 2019 and analyzes the reasons. A fitting analysis of the marginal output,
marginal elasticity, and marginal technology substitution rate was carried out, and then some re-
levant suggestions were put forward for the agricultural development of Henan Province.
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1.1 R E=gEHEERS

2019 47, FWELMAE R, A A IR (W 1 FTR). 2019 AR AR & 6695.36 /1
Wi, EELE=AFE 6500 TR, HEK 0.7%. Hrh, EMTE 374540 Jiml, MK 3.6%: PO E 2949.96
Jiml, [AIEL R FE 2.8%. A4ERIZEE =i 560.06 JiMfi, FFFEZ) 16.3%. /K77 S e i 99.08 Jill, JES:—
EHK L) 5%, BRSE R B I B A E R 7368.74 i, T JLAEERALT 7000 JimELL B m e AR JIURSK
MRl 1638.92 FiNG, [E] HLIGK 4 3%,

Table 1. Henan Province’s total production of various agricultural products from 2012 to 2019

5= 1. AEEE 2012~2019 FEER“=REZRTE

Ep e RES Y R it B B S B I e JRRS R
(Jint) (JimE) (Jint) (Jint) (Jint)
2012 5898.38 632.84 7172 6839.94 1515.71
2013 6023.8 648.97 85.01 6745.29 1534.13
2014 6133.6 662.02 91.76 6848.11 1468.76
2015 6470.22 647.22 102.37 6970.99 1519.94
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2016 6498.01 625.94 94.76 7238.18 1613.93
2017 6524.25 655.84 94.67 7530.22 1670.46
2018 6648.91 669.41 98.38 7260.67 1585.37
2019 6695.36 560.06 99.08 7368.74 1638.92

HliokIs:  (TRA ST %-2019) .

1.2. R ERS RS

TR E — M AL B AV L RE B, #5Z 2019 4F, WA IHE S ML G 4419 JI N, RAIHUR
K30 7778 10,357 J3F T, A% A R0GHE R AR 5452.93 A Wil A4 AR it FH & 666.72 75, A+ F HiL 5y 353.83
T FL/NES, A ZgHta &0 10.72 Jimli, K NRHERALIE 373,074 &, BLEK H 654,206 &, T /KHEERE
HUBE 23.04 J3 8, A&7 AN T30 JIHLIE 854,800 & . N est 58 KN IR 1A R 355, 0] 3 24 76 A FE K R 2
WM TR KRS ). & 2019 AR, W RGA KH/NKESECN 2510 FE, FBLLL FREX BRiE K
JE79 2686 2B, BR#TIG/KITTH, 2 2019 RIS, V4 FR DT THIAA )Y 2149.32 T AW, Ry Lk $) 93.3%,
SEM K 20,075 A HL, $EB R LR 3548 AL

1.3, Rl b % R AL SE

AM AR DA S, AT IR TR E . TR s+ MANREL T, Kea g
LRI AR, B4 S BRI DA B SR, SCB kA A=, HEsh AR A BRI

1997 4, 1R A WU H AR AL b AR DR AR SRR FRE Y R RIS 15 0, 225Kk 2000 SRR AT
RAE R A2 EHED, LA 2010 4F, TRE R T et AL Z B R R . TR, A
HRFE kAL, FEE 2R ARE . B A A KPR A R i A, ARl
WEERABERBR. FEEN. BL. S22, =657 “hEEER7 , =4, f5E B&
SEAIE AL, R, IR E R A
2. MAERLEREEHESR
21. BEAAATE

Rl m R E R EREERER N7, ZEAKE SRR, HH TR R A 7k
Mk LA g R A kB B2, T R i AT U VB SRR AR . BUEIR 2 R # A A %

Ak, HIR LA NA R HIEB ALK RIF — 2, IFBCA R H AR ARSI TS0, XN
R YT R A8 AR A FE T N A R A TR B

2.2. R ESREFEREIR

TP A SR SOR AR AL, B RS RR RO ) MR A oKk R FE X B I R v A7
FEIEZ L, T AN ARV BRI, SRR R4 s KSR, 222 52 0 —4F LA IO A 1 53K
AN SRR AR, WAL X 0 S G Rl SOR BRI 5.
2.3. FHRMELR

R A AT R R AR AL S T A DR A B B, AL LA R A S B R DU T 1.5
Iy PR LR, 2019 4R, R AR FIRBL AR IA R 53.21%, AHEL “+ 17 RIIRE T 6.4%.
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Figure 1. Comparison of the the secondary industry’s added value between Henan Province and the whole country from2015
to 2019

[& 1. 2015~2019 FFiAR & 5 £ EFE = = EMEE K FRXTEE

SRR b P P bR A PR SRR I ) B IR 8 4 AR 5 AL IS, LR I 78 703 L PR P B B R A
ORERESE S AN R SR AT SR AR, TR T SR Z A T 6, BB BT
P AR A R AL T e 5 77U ) BRI B I SIE 240 R

2.4, RAMHWALEBKEBK

MR — A NI AW T UR AR B A T iR AR, Tl g BT AU AL AT
fAE— S8 B, ARMHUAHERET FE P AR 8938 . RS0 X st JF A S, filiAS
KRNI R R I A e, BLAS T AUBRAL BRI RE s Lk, AR R S E, IRZ I/
A A S Z S BB G, AR U LA AERE A WU R R v, ik s A 7 7 4L
M BEAR 7 HUBAL R s 5351, AOHUEAR IR S5 BAE .t T B B T3 B AL UM A B A IR 55 A
B FRANRE I R 7oK, AR AR A P AR A DB R AU L R s 6 TR 7055 iR R A 7
oy, G oA, BRSO HUMAL KT F 5

3. MRFESEEME
3.1 WIRAE

o A AR08 A% A 3 I S B Al (7 e K, LR AR ST Bl A # AT LLBE A, 2 A
P HEMBEA 578070, BORIKT Z IR B H0O% 2 BURTA -JE A% H 07 2 77 B $(C-D %) BT CD 1R
HOEAT SRR IR IR, BrEL, FEZGE M o R R e B AR B 2 IR IR R AR o IAIAR S
LA R A8 B, T A — SRS S 07 pR B £ AR B SO, T IR ik i EE 4 1990~2019
AU B 77 57 3 77 [ 7 537 $5 B3 A% PR 3R B BN R 7 48 48 58— 7 M (RO ) 7 HE RS2
FEUH SR IBN SR R X g 8 28— (1 TR

3.2. REE
T FCR R AT AT — TE AR B30T BR B0 S R B — Pk Mok, R — Rk sl
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y=F(X)=f(X,%,%)=AXX, a+p+y=0 )
XH, S8 a, By FrRBNEER X, %, X, AP, —RERKTE.
ZHAS0, BARFEARRBAKTSFr2Hsem, siE AT AR DE T . BHTFERED S5 A4 t
B, Bk, wREB RS FR R NBE t FEE, 4, CD BB T LRI N:
y =T (% %,%) =" %X, a+p+y=0 @
SR A=V R ARBHER T, WL MEBRECEER R . BB gL A2 TR, WAkl
N HABRR R XFERIRI A7 A B A — RIS RHE .
3.3. IEtFEE R EIEFKIR
AR — B P E AP AR Y, RPN B I K RN R ek e B
PR xg (I2T0) S—F= bl NE x, (JTN) BRI B 7T xs (JTTFL). Fa BB, B—rrlk
[ 58 BE e BT IR A g H R, FTCUR et & e e B R s . BB Wk 2.

Table 2. GDP of primary industry of Henan Province and economic growth factor input table
=2 AEAE— I GDP REAFEKEZFH/AE

G20 St oA E BB (12 0) Ea 4 NN (OSPN AU B (03T 5C) AP B E(12T)

1990 206.12 2833.00 2263.99 325.77
1991 256.46 2921.00 2330.40 334.61
1992 318.83 2955.00 2424.40 342.75
1993 450.43 2915.00 2624.00 397.50
1994 628.03 2869.30 2780.50 529.43
1995 805.03 2819.20 3115.40 738.91
1996 1003.61 2827.30 4256.40 908.05
1997 1165.19 2914.70 4337.90 976.73
1998 1252.22 2952.00 4764.40 1037.58
1999 1206.83 3310.20 5342.88 1087.70
2000 1377.74 3569.00 5780.60 1124.93
2001 1544.06 3482.50 6078.69 1195.39
2002 1725.93 3403.60 6548.21 1207.11
2003 2262.97 3331.86 6953.20 1198.70
2004 3099.38 3245.66 7521.10 1647.57
2005 4311.63 3138.83 7934.20 1844.04
2006 5904.71 3050.00 8309.10 1869.82
2007 8010.11 2920.29 8718.71 2156.69
2008 10,490.64 2847.31 9429.27 2575.81
2009 13,704.50 2764.86 9817.84 2665.66
2010 16,585.86 2711.72 10,195.94 3127.14
2011 17,768.95 2670.45 10,515.79 3349.25
2012 21,450.00 2628.01 10,872.73 3577.15
2013 26,087.46 2562.60 11,149.96 3827.20
2014 30,782.18 2651.74 11,476.81 3988.22
2015 35,660.35 2586.93 11,710.08 4015.56
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2016 40,415.09 2582.92 9858.82 4063.64
2017 44,496.93 2494.27 10,038.32 4139.29
2018 48,101.18 2366.29 10,204.46 4311.12
2019 51,949.28 2277.42 10,356.97 4635.40

BERIR: (A %-2019)

M ERFLAEH, B 1990 4k, 8RR F7 . [ 58 B 55 E L R B A B — ol
GDP SA & ETHEa%, 73R M. BACRE, LN s) 7 KIEECR, M 1990 4E% 2015
E—HEH ETF, fE 2016 FHEH T IE, X5 X8 ETb: [E TR TGN GDP B4 ETFs AR — Mk
FEN I NBAEIX 30 R ENRMT B R IE A k. DL 1990 4R H0HE LI BE , Ak 2019 £, R [
LR BT 1990 fE 2 251 £, BRIEE R AR B) )22 BRI 3.5 #4511 GDP 4174 13 £
MoFENJE T T 20%. D7 SEER AT LU, £E 1990 4 £ 2019 4FiX 30 4E[H], W F 24 55—k
RIBHBAERYLF, HUMCR AR B R BNMAESE N, 17555 30 ) B 3252 BN IR EE K S A I 2, 3 L] e A
bR R A B 2 TR
3.4. BWIE S RBHERE

ARSI K 7 o0 8, i8R Q)X R 44 58— A = BE AT S . S 404, 534k
BATKE AR W7o gy BB N2 TR, RIN:

g(t)=a, +at+at’ +--+at" ()

BN R SR BAE 5 . R curve_fitOFR /7 AT ILG, @I AR g() M & n, 193] 3 ML,
B RS ] T Att S B Bt N B RO U Bh S R B R (e 3) LR
[FI B2 1) & A B (G 4) .

Table 3. Summary table of various factor-coefficients

=3 RERRPLEE

B e S E BB E S 2 AN AU 75
n=0 0.3405 0.1998 0.4597
n=1 0.3113 0.2044 0.4843
n=2 0.2985 0.0391 0.6624

Table 4. Summary table of the marginal output of each factor under different levels
%= 4. FNEIMBTHEERBRRTECERSE

n=0 n=1 n=2
6
MP; MP, MP3 MP; MP, MP3 MP; MP, MP3

1990 0.54 229.80 661.43 0.49 235.05 696.92 0.47 44.99 953.09
1991 0.44 228.92 660.02 0.41 234.16 695.43 0.39 44.82 951.05
1992 0.37 231.79 649.86 0.33 237.09 684.73 0.32 45.39 936.42
1993 0.30 272,51 696.34 0.27 278.74 733.70 0.26 53.36 1003.39
1994 0.29 368.73 875.26 0.26 377.17 922.21 0.25 72.20 1261.19
1995 0.31 523.77 1090.25 0.29 535.75 1148.74 0.27 102.56 1570.99
1996 0.31 641.82 980.66 0.28 656.50 1033.26 0.27 125.67 1413.07
1997 0.29 669.67 1035.01 0.26 684.98 1090.53 0.25 131.12 1491.39
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1998 0.28 702.40 1001.07 0.26 718.46 1054.77 0.25 137.53 1442.48
1999 0.31 656.65 935.80 0.28 671.67 986.00 0.27 128.57 1348.44
2000 0.28 629.88 894.54 0.25 644.29 942.53 0.24 123.33 1288.99
2001 0.26 685.96 903.96 0.24 701.65 952.45 0.23 134.31 1302.55
2002 0.24 708.74 847.37 0.22 724.95 892.83 0.21 138.77 1221.01
2003 0.18 718.95 792.46 0.16 735.40 834.97 0.16 140.77 1141.88
2004 0.18 1014.42 1006.96 0.17 1037.62 1060.98 0.16 198.63 1450.97
2005 0.15 1174.03 1068.36 0.13 1200.89 1125.67 0.13 229.88 1539.44
2006 0.11 1225.12 1034.42 0.10 1253.14 1089.91 0.09 239.88 1490.53
2007 0.09 1475.84 1137.06 0.08 1509.60 1198.06 0.08 288.97 1638.44
2008 0.08 1807.82 1255.70 0.08 1849.18 1323.06 0.07 353.97 1809.39
2009 0.07 1926.68 1248.07 0.06 1970.75 1315.02 0.06 377.25 1798.40
2010 0.06 2304.52 1409.84 0.06 2357.23 1485.47 0.06 451.23 2031.50
2011 0.06 2506.34 1464.05 0.06 2563.67 1542.59 0.06 490.75 2109.61
2012 0.06 2720.12 1512.34 0.05 2782.34 1593.46 0.05 532.60 2179.19
2013 0.05 2984.54 1577.82 0.05 3052.81 1662.46 0.04 584.38 2273.55
2014 0.04 3005.56 1597.38 0.04 3074.31 1683.07 0.04 588.49 2301.73
2015 0.04 3101.98 1576.29 0.04 3172.93 1660.85 0.03 607.37 2271.34
2016 0.03 3143.99 1894.70 0.03 3215.91 1996.34 0.03 615.60 2730.15
2017 0.03 3316.34 1895.46 0.03 3392.20 1997.14 0.03 649.35 2731.25
2018 0.03 3640.82 1942.00 0.03 3724.10 2046.18 0.03 712.88 2798.31
2019 0.03 4067.44 2057.33 0.03 4160.48 2167.70 0.03 796.41 2964.50

UL P RAT R, 2 g RIBT &L n v 0. 1. 2 (i, FRBIYKT 0, FoRBEEREER MK, W
P A 23 BB BT, £74 Cobb-Douglas bR E SR A2 5F A R MR . (HN % ZEZU Br™ H i) 25
K&, n=0Fn=1K MP, F{EERT MP; IE, H MP, A & i i T L2 IEH K, A& LRI,

PRI FRATTLEHE n =2 WP AORERL, B i bR 2
FT n=2, WFEEARAE SRRy

0.1289t2-0.10321+5.1874 ,,0.2985 ,,0.0391 , ,0.6624
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Figure 2. Henan Province’s GDP of primary industry forecast map
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XZ X3

WIFT SR, AR SRR H T n = 2 155 (1) g(t) — B ek 28, KR « = 0.2985, B =0.0391, y=0.6624,
1990~2019 4E[A], VAT Fg 44 55— =Mk i IR B ) 3 BEAE T A UBAL DL R AR I ] 58 25 7= i, Ak 5580 7
RO NS 58— P M = AR 8 A P 200l AR UL FE FE AR B 5, 30k 71 F0 v Jo 2 3 /KT Ak
WAL MAE 5136 R K EFHFEFH N IEHR 2 LW FIRA RS, BT R AR A 1 7T 1)
WAEAVEH T, W52 ) N OUAREED, 5 — =k i & R T 2 E 8 B 57 30 ) 3 B B I 8 T A 4
RUEHE R B AR T3],

4.2. JBBRFEH

S, R AN R RN R, R RS R S b . bR, JUSR
AR A7 R R — I

MR =Y paxixfx = 2Y ®)
X, X,
oy ayp-1 BY
MP, = — = BAX*x) " x! =22 9
T ©
oy aufur1_ VY
MP, = — = Xox =421 10
3 ox, 7 AX X5 X3 X, (10)

i Python BEATHLG, AR T &AL S BUE T8 2Bkt NE. AR HUE 2 /)34
e, LA S5 R & 3~5 Fs:

MG R IATAT DA = A B3 A3 b B OV IE, W] R R 48 3 — 7l A 7 S A R R
BT o Ferb o7 3 AU R 3 ) B TAPRs T 58 A R IAPRIg I, 77657 3 BTt
GEURRI I S4BT I 2 A FR AR

HIP 3 AT, BEASE R b B AR, Ui H T R A 2 — b A 7 S E I N K (2 JE 1 FHZ
TR XRYTR A — s AC@ T, o Dud ek N B AT E RS = B,
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Figure 3. Marginal product of total fixed assets of the whole society
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Figure 4. Marginal product of labor in Henan Province’s primary industry
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Figure 5. Marginal product of total power of agricultural machinery in Henan Province
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Figure 6. MRTS fitting diagram of fixed asset input and labor in Primary Industry
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Figure 7. MRTS fitting diagram of fixed asset input and total power of agricultural machinery
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Figure 8. MRTS fitting diagram of labor in Primary Industryand total power of agricultural machinery
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