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“Creative destruction”: The reconstruction of maintenance
service system incurred by upgrading of agricultural equipment
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(1. School of Law and Economics, Wuhan University of Science and Technology, Wuhan 430065, China;
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3. China Grain Research and Training Center, Beijing 100834, China)

Abstract To explore the reasons for the statistical “reverse decline” of agricultural machinery maintenance
service capacity with the increase of agricultural machinery inventory in China, this study uses the economic
concept of “creative destruction” to build a theoretical explanation framework, and conducts an empirical
test based on the panel data of major grain producing provinces from 2004 to 2020. The results show that:
1) Due to the leap of agricultural machinery manufacturing technology, China’ s agricultural machinery
equipment has been transforming from small-scale low-end machinery to large-scale high-end machinery

since 2004, which initiated the transformation and reconstruction of maintenance service system from
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traditional to modern. 2) Upgrading of agricultural equipment has driven a large number of traditional
maintenance points serving small and low-end agricultural machinery to withdraw through demand
substitution effects and technology threshold effects, leading to the disintegration of the traditional
maintenance service system. 3) The modern maintenance service system for large-scale high-end
agricultural machinery has begun to take shape, with the agricultural machinery manufacturing enterprises,
agricultural machinery distributors, social maintenance outlets, and agricultural machinery professional
cooperatives becoming the core forces of the system. However, the modern maintenance service system
faces challenges such as strong seasonal variations in demand for maintenance services, high
requirements for timely maintenance by agricultural machinery users, and increasing operating costs for
maintenance points and some of the new maintenance points may not be included in the statistical scope
timely. 4) The percentage of large and medium-sized tractor power has a significant negative impact on the
statistical density of agricultural machinery maintenance points, and the increase of percentage of large and
medium-sized tractor power contributes 52.85% to the decrease in the density of agricultural machinery
maintenance points. Finally, policy recommendations are proposed in this study to improve the modern

maintenance service system and ensuring timely maintenance of large-scale high-end agricultural
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machinery during busy farming season from institutional, policy, and technical perspectives.
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Fig. 1 Trends in the number of agricultural machinery maintenance sites and total power of agricultural machinery in China from

1991 to 2020
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Table 1 Changing trends of ownership and power of agricultural machinery such as tractors and combine harvester in China from
1991 to 2020
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Note: The data is adapted from the China Agricultural Machinery Industry Yearbook over the years. Due to the adjustment of statistical

caliber, the ownership and power ratio of large and medium-sized tractors in 2020 decreased to a certain extent compared to 2015. Data

on the ownership of small tractors, supporting agricultural tools, and agricultural transport vehicles in 2020 were not released ; The rice

transplanter was motorized rice transplanter in 2005 and replaced by pedestrian rice transplanter from 2010.
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Table 2 Distribution of agricultural machinery maintenance sitesat all levels in China from 1991 to 1999

BERPEE
- Count SHBE L e A
- 17 o . | e 3
agricultural Township Village .
Year Target ) ) . ) ) ) Repairer
machinery repair ~ repair point  repair point
factory
B O T OB b T
. . . 1.03 14. 66 8. 84 75.47
Percentage of maintenance points Chouseholds, factories)
1991
4 A MOl A 5B i L
. . 7.61 28.19 10. 59 53.61
Proportion of maintenance personnel
Hefe G O OB S T
. . . 0.61 11.08 6.07 82.24
Percentage of maintenance points Chouseholds, factories)
1995
YN PNGE§ =N
3.25 21.72 7.14 67.89

Proportion of maintenance personnel

g SO OB L

. . . 8.38 5.59 86.03
Percentage of maintenance points Chouseholds, factories)
1999
X CPNIPNE & aulid
15.37 6.40 78.23

Proportion of maintenance personnel

T OH 2 M D A o A L T 4 2 )R S A B A5 5 5 1999 47 B HILIE 7 T AR SE SR AR B R A A
Note: The data is calculated by the author based on relevant indicators in the China Agricultural Machinery Industry Yearbook over the years;

The relevant indicator data of the county agricultural machinery repair and manufacturing factory in 1999 were not published.

R3 2000—2017 FE h E & RKAEE m IR

Table 3 Composition of maintenance sites at all levels in China from 2000 to 2017

HEAE B LY NIDNE & Uy
Ry Percentage of maintenance points Percentage of employees in maintenance sites
Year — % —Y = LI —% =Y =% LI
Level 1 Level 2 Level 3 Special point Level 1 Level 2 Level 3 Special point

2000 1.24 3.60 48. 35 28.83 3.08 5.78 46. 30 25.17
2005 0.95 3.32 49. 35 43.74 2.41 5.60 46. 84 42. 20
2010 0.73 3.77 51.68 38.89 1.74 6.03 48.73 38.23
2015 0.72 4.00 51.31 36.80 2.04 6.89 48.59 34.59
2017 0.80 4.11 50.41 37.15 2.18 7.17 47.34 35.04

T < B 4 R A I A A LB Tl 4 S )P R SRR AR B 5 el T T B 60 B T SR MR 0 Ml 55 1B W R O S R 4
16 K, 025 SR MG SRR, 7 A A 2 4G A B 0 A G B T R DAL A B B o R A A R DAL A B B A L T R AT
100% 5 F 20194742 , (o A AU Toll A7 S ) 457 1k 2 A1 45 G A HL AR A B0 N 2k A8 Ml A B3 80 H0H -

Note: The data is calculated by the author based on relevant indicators in the China Agricultural Machinery Industry Yearbook'' over the
years; Due to the fact that the summary data of repair points includes repair points that have conducted repair business but have not yet
been approved for classification, the total proportion of the number of repair points at all levels to the total number of repair points and
the number of repair practitioners at all levels to the total number of repair practitioners at the repair point is not equal to 100% ; Since
2018, the China Agricultural Machinery Industry Yearbook'" has stopped publishing data on the number of agricultural machinery

maintenance sites and maintenance personnel at all levels.
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Growth rate of power proportion of large and medium-sized tractors

SO R AR R L Tl 4 26 )1 A B B LA AT e 3 S AR R TR
Data source: Calculated based on the tractor ownership and power index data published in the China Agricultural Machinery Industry Yearbook'")
B2 2004—2020 FHEMNANEH/NEERNAEEERESAPRBRNH NS EURERERE
Fig. 2 Scatter chart of growth rate of small tractor ownership and change range of power proportion of large and medium tractors

in 31 provinces in China from 2004 to 2020

OBR LRSS R A 57 2h T3 50 55 Al 233 il /N AL o AR AL L 1) A A M 55 SR i o /INERUAIR oty R BIL L Pl T A 6 O B0 (5 T3 0, 0 R A b X5 R A
o, ELRUAR P [ R A A2 LR B VR N R s AR ML A T A 55 3 0 R B IR S TV 2 /N S AR LA W B L S A 4B IR 55 ok . SRR
7R, 2004—2021 4, [ A R TR AN 1.3 4255 m 3 2.942 .
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Table 4 Variable definition and descriptive statistics

A5 g 2 A 2 L WHE B2 &RAME RKE
Variable type Variable Variable description Mean SD Min Max

i D A A WL AE S8R 5 #F b AR
WLYEfE %Y 17.632 9.123 1.034 42.711
Explained variable AL HE o AE / (A4~ /10* hm®)
% 0> i T A5
T P o e 4 BL 3 Ty ok 4 B
Core explanatory o 42.376  19.068 5.223 83.938
. e Tr R &/ %
variables
g E 14 I%ZE‘
ﬁii AIERE M BRAS TR 7723 0.786  4.882 9,28l
ag

Ae ML B 71 5 B b T AR Y LE (B

PR3 ) % Pow

Pl A2

Control variable

7.684 3.993 1.626 17.768

(T E/ hm*)

B T BR 5 A R RN T B
HeAE C hm?/ A

N Y5 8k Hh i AL Land

&R dE %L Crop

RAEYREF A S B AL HL{E 0. 930

0.108 0.063 0.025 0. 315

0.231 0.335 1.415

20
18
16

14
4

Aifs 25 85/ (4510 hm? )

Density of maintenance points

4

%
Proportion

——fi% 55 % ¥ Density of maintenance points
—A— R PR HLSN F7 A7 L Proportion of large and medium tractor power

AR A AL+ AR A 3 4 b AR LA T A ) PRI AR R A ) T A A B AR LR 1 R PR TR R L ) S AR B I A

Data source: Calculates the number of agricultural machinery maintenance sites, cultivated land area, tractor power, and other indicators published

in the China Agricultural Machinery Industry Yearbook'" and China Rural Statistical Yearbook™? over the years.
3 19912020 FHERNEBIEES KR RENNH S SLTHER

Fig. 3 Changing trend of the density of agricultural machinery maintenance sites and the proportion of large and medium-sized

tractor power in China from 1991 to 2020
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Fig. 4 Scatter chart of agricultural machinery maintenance point density and proportion of large and medium tractors power
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Table 5 Panel data regression results of agricultural machmery maintenance point density

i 7 B

Explanatory variable

iR 1 Model 1
OLS F1 71

FE I 4 Model 4
A F il AR
L [a] ﬂmﬁﬁlﬁj*ﬁiﬂ

5 7 3 Model 3
A A il AR =
L[] ] 72 250 A5 7R

iR 2 Model 2
iy X[ 5 R4 N A

K B R AL E) S 5 L Tr
PN IR TR A Wag
A HLE BN J1 % E Pow

N 28 11 F Land

B R 488 Crop

T2 A5 5 1 Ml DX SE 2O Fixed

=
effects of Control regional or not
JB A5 45 il 1 [8] #4 % Fixed effect =

of control time trend or not

& H39 Constant 22.123%%% (1. 584)
R’ 0.530
FE AR 7 Sample size 323

—0.112%*x(0.021) —0.101***x(0.020)

21.710%%% (0. 743)
0. 530 0.523 0. 495

—0.043*%(0.022)  —0.061**(0.030)

—0.078€0.078)
0.007(0.016)

—0.028(0.024)

0.473C0.355)

2 P 2

& 2 2

18.562***(1.003) 27.183%#++(8.211)

323 323 323

T ok ek ORISR 106,596 FN10 26 B SE T i 3 4k 5 46 5 N BB D pr i iR

Note: * * *, * * and * respectively represent statistical significance of 1%, 5%, and 10%. The values in parentheses are standard errors.
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