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Cost Saving Technology and Institutional Choice under the Perfect
Substitutability of Machinery to Labor
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(College of Economics and Management, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In this paper, through the systematic comparison of corn production cost and cost structure between

China and the United States, it is found that the main reason of low competitiveness and the high unit product cost is

mainly due to the high labor cost and the failure to achieve perfect substitutability of machinery to labor. Therefore,

it is a feasible solution to reduce production costs by developing full mechanization and management services to sub-

stantially reduce the number of manual inputs. Finally, the proposals for corn production cost—saving technology

and related institutional options were put forward, such as optimizing corn technology R&D direction, promoting full

mechanized contiguous operations, and developing management service organizations
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A comparison of maize price and production cost between China and the U.S.A.

Fig.1

1 RS TR A 5 25 22 57
A

1.1 FERKRBFELERTE, BA7" R ARZE R
KABEFHEEXBMAERESRAKRIELEF

] F K SE G IR T 2R [ EASIET B R i A =
B [ WY T, — S PR A I AT, 2
AR B 2% 578 150 kg/667 m* LA I (K 2); —J2

800 -

.
i A ~———
% 700 N i 4:'_ _____
= / | S—— AT ;
>~ 600 - R \-.\ s
— Vi
= 500
=
8 400 -
<L
%
‘H% 300 -
g 200 - China
04  =mmmee- USA
s+
AR N R R R R R R N RN R NN N R RN
GRGgslslisisiclclicsicslclclcRoRolclsl el
[CRGReNolcleNelolleRe e e R Qg Qu g
POOINDPEAOEIDOO 2NWHAOD

AT RV P IR AR (06667 m?)

WA (T/50 kg) Production cost

Oz

— iy, FUBAL KA TR T, BEE EoF, BIREER
AR AT B T AR R A 7 AR (B R AR A B

RS X S R B AR R AR S A Y
R G L BRI FORMUR AR B AR A T2 73
AT, AT e ] R B ) ol JAR v A O T A B
JEPA 4878 30 RS- T 5 S T I A RO 17, 9F
& AR AL

120 4
100 A
80 -

60 -

40 -

20 A

=]

= 3 3 3 3 o3 o

£00¢ |
pOOZ |
S002 |

HE FAREOMEMAMT AR ATUEBLILR

] AL TR AR AR 7 AR RO L T, R 1) 2010 4F 8 i
TREDHL R LR, 2003 ~20164F,
EAREA T A ARMN 47 5T FikE) 111 5T, BkiE A
1.364% ; A1, S oK HA 39 T ok E] 49 76, Lk
28%(F 1) AHXTIF , IE - 2248 [ FOK B (1)
W R TR ERAE , hERH L6 FOK ™
WK AE I IEZERT ., 2003 ~ 2016 4, H [ £ K A
PEAEIA I R N 2.2% , 111 5 HA 0.4%.

1200 4
1050 +
900 +
750 A
600 -
450 ~
300 4
150 +

Production cost

[ G G Y

B2 PESXEFKREFSRMERETHAZLSLILR

Fig.2 A comparison of maize yield and production cost between China and the U.S.A.
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Table 1 A Comparison of maize cost and structure between China and the U.S.A.

i H Ay Year

Tiem 2003 2006 2009 2013 2016
i
AT AR OT/50 k) 47 49 64 104 111
P (kg/667 m?) 369 424 430 488 480
BA(T/667 m?) 348 412 551 1012 1066
IASF 1Y
NTNAR (%) 38 36 35 45 43
B AR (%) 12 13 13 12 14
AL AR (%) 20 23 22 15 13
AR (%) 14 18 21 20 22
Tl B4R (%) 5 6 6 5 5
PRETNA (%) 1 2 2 1 2
FA A (%) 10 2 1 2 1
/N (%) 100 100 100 100 100
95 B FHABE (T H /667 m’) 11 9 8 7 6
TEREARE AL (kg/667 m?) 21 20 21 23 25
Fh 45 A (kg/667 m?) 3 3 3 2 2
TAOT/TH) 12 17 26 69 82
JRTTHOT/TH) 17 27 46 89 100
%
AL T AR (8750 k) 39 47 47 53 49
P (kg/667 m?) 623 577 653 653 732
AR (TT/667 m’) 474 538 615 690 701
AR 1K
NTJRAR (%) 8 6 5 4 4.
BB AR (%) 30 29 26 25 25
N AR (%) 14 20 24 23 21
b pAR (%) 25 22 21 25 26
= A (%) 10 11 14 14 15
AR (%) 7 6 5 4 4
FA A (%) 6 6 5 5 5
N %) 100 100 100 100 100

T AR CRE AR SR A R FORHL ) Bi st R 8

Note: (Statistical data collection of cost and benefit on agricultural products in China).
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Fig.3 A comparison of labor cost, machine cost and land cost between China and the U.S.A.
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Table 2 Mechanization degree of maize production by farmers and regions %

@ Small farmer

HUBE Scale farmer

o X
Area Bl B Bl 4 BL W Bl B Bl 4 Hl L
Mechanical tillage ~ Mechanical sowing Mechanical harvesting Mechanical tillage ~ Mechanical sowing Mechanical harvesting
BIRTAE 95 98 93 96 100 100
TR 87 87 77 94 91 99
Pl E 35 0 2 78 6 6

T GORPACTR AR I e i R 1

Note: Data source, survey data.
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