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Factor substitution relationships of vegetable production
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Abstract Based on the stochastic frontier production function, the substitution elasticity of agricultural land, labor and
capital in both Beijing and its supply regions are estimated and the influencing factors of the substitution relationships
are analyzed by using the seemingly unrelated regression estimation model, which forms the production potential. The
results show that. There are substitution effects among factors, among which land is relatively flexible for substitution
of other factors, while capital is inelastic for substitution of other factors. Production factor substitution reveals the
characteristics of technology selection. Farmers in essence reflects the farmers agricultural production potential,
through the analysis of element substitution and influence factors of farmers can be quantized, for farmers at a
disadvantage of factor endowments, such as less labor resources, vegetables in small proportion in the total revenue.
income from its production potential is more than capital inputs. For farmers with advantages in factor endowment,
e. g., higher education and training in vegetable cultivation, their production potential is more likely from land input.
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Fig. 1 Analytical framework of factor substitution
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Table 1 Descriptive statistics of the main variables

=
AR

Variable

¥ v 22

Mean Standard deviation

B X B B ML R VY A 7 eR B B Stochastic frontier production function

B3P {H /I Vegetable production value

4 #i1/hm® Land
% 3h/d Labor

PR /J6 Capital

RS 7R A Simultaneous equations model

FKUESF 8 Sy ¥/ N Labor size
ZINEBUR H AR KE Y Technique training

iR FhAE TR R/ hm® Vegetable planting area

FPSEAEFR /4F Planting time
BRSO ( ERA FE

Proportion of vegetable income in total income

P EZ#HERE/4E Education of households

29 152. 94 40 816.78
0.08 0. 04

240. 41 166. 11
10 532.57 10 776. 47
2.43 0.97
0.08 0.27

0. 37 0. 36

18. 47 8.75

0. 87 0.23
8.31 2.72

AR, b s AE N
0.08 hm®, 358 I AI(E N 240. 4 d, WAL ALY
{4 10 532. 57 JC. 5= (H I E R 29 152. 94 TC.,
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Table 2 Regression results of stochastic {rontier production function

A5 E ik t Gt i

Variable Estimation ¢ statistics
+ 4% A Land input 3.707 2.70
57 i A Labor input —0.24 —0.23
A% A Capital input —1.38" —1.79
e H A T 0.02 0.15

Quadratic term of land input

FPEIHEA R I 0.12* 2.10

Quadratic term of labor input

AR A I 0.18" 5.1

Quadratic term of capital input

1l

T A X ST H A —0.23 —1.56
Land input X Labor input

T A X BEARLEA —0.25"" —2.61
Land input X Capital input

95 A AXBEARBA 0.05 0.83
Labor input X Capital input

R Constant term 0. 96 6.08
FORAE AT 5 L 0.74

The percentage
LLSR bR H A —705.29

Likelihood function value

LR B3 K 56 % 22 18.95

LR unilateral test error

T oo x| x SRR 126.5% .10 % i MK F i 3
Note; #xx , *x and * represent the significance in the level of 1%,

5%, 10%

3 BFEANZEZZENFEHEREE
Table 3 Factors’ average substitution elasticity

in the vegetable production

3% m Factor m

BER;
. 95 5] AR 4
Factor j
Labor Capital Land
978 Labor 1 1.152 5 0.8218
A Capital 0.748 5 1 0.966 0
+ 3 Land 1.299 4 1.186 5 1

BRI R R B R R m AR
Notes: Substitution elasticity means that factor j could

substitute factor m
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Table 4 Factors affecting regression results of substitution elasticity(3SLS)

520 K 2 Influencing factors

. Z MU . . . o )
B RIEH ) - BRI A R WHEBAL  PEZHE
. . =n
Substitution S ¥ " Vegetable Planting B E TR
Technique
Labor size o planting area time Proportion Education
training
D WEAR-1 1 0.018 7 —0.190 5 0.004 4 0.010 7 —1.252 0 —0.038 7
Capital-Land 0.22) (—0.64) (0. 30) (1.14) (—3.43) (—1.28)
2) R AR-5 5 —0.003 1° 0.001 8 —0.000 3 0.000 2 —0.006 2 0.000 5
Capital-Labor (—2.38) (0. 40) (—1.26) (1.40) (—1.09 (0.98)
395 E-+Hb —0.0019 —0.037 6 0.002 8 0. 000 6 —0.073 3 0.008 6
Labor-Land (—0.10) (—0.56) (0.81) (0.28) (—0.89) (2.39)
DL -Soil N —0.010 9 —0.034 0 0.003 8" —0.000 2 0.001 6 0.004 0
Capital-Labor (—1.36) (—1.20) (2.68) (—0.23) (0.05) (1.41)
5) + Hi-35 3 0.053 6 0.479 6 0.008 5 —0.002 4 0.230 1 0.027 1°
Capital-Land (1.29) (3.26) (1.15) (—0.15) (1.29) (1.81)
6) + Hi-BE AR 0.009 1 —0.045 3 0.004 4 0.000 2 0.008 3 0.002 3
Labor-Land (1.2D) (—1.69) (3.30) (0.23) (0.25) (0. 86)

AR LG 8- 2t o ] FOR RS S ER LA RS A (.

Notes: Taking an example of labor-land, substitution means that factor labor could substitute factor land. ¢ statistics are shown

in parentheses.
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Table 5

The priority order of farmers’ production factors under different scenarios

A [F) 1 5

Different scenarios

e
The priority order

F7 5l )13 2 # 5% : Related to labor factors

D358 F1 92§D Labor size AR > 555
2) ZINBUR AU 2 R I Technique training 4 3> 55 2
D EZHERIEHRE Education + 1> 55 5k
+ 3 B Z A 5% : Related to land factors

" , E RS AN
DB EFAEEFY K Planting area P
Y AT A 56 : Related to capital factors
5) B AL AR AR G E A 7 22 I L EE 8D Proportion BEA > L

B = W TR BURAL TR A H P R
POA PR BB A2 R O SR AR 1 AR B I g
Tl M B R O] 2 AR AT A X 5 e i A s 2 AR
RS I A P B A0 55 3 A s B AR A

BT R IEAE S 52 R BRI R 5
— B A AR 28 8 R A LA R AR BRI A AR P ik
FE AR ERBAA S T 2R AL T 55 H
RP AT T2k ARARERBA M
KRB TRAL” T B S AR RS A 7 BRI T
I3+ Bk BT HUBR A i 4R T 32 T R [
JnBR T L A A 2 P 3 > 08 P A i A R A o
it FES R0 S Tt 5 i At 42 £ A I R P 6 i R B AR
ANEEXH S b R B S A S Sl A A
BIUBRCRI it S A 22 4 iz 55 v o 228 1 9k 20> P i) A8 20 4
(1 b b 55 BB s B8 ok B 3R B A X Ak IR
FBr By L AR P T 2ok A R R R A
DEE b K R T A7 . BEE S i 97 3h 13 2 5 B
MHE TIN5 Bl A R 2 ATk 57 3h 1 3R R
BEASE TN SR A N Ty BEA B4 T 5] i o 5+
W FEAE | st B0y A 1 A5 5 2ORE st AR AR R
WA Bl - R A L SR AR P R s B
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