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Pathway for regional agricultural modernization in China: Based on the induced innovation theory

and the experience of developed countries

HONG Yu', CHEN Yang-fen', LIU Jian’

( 1. Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2. Leibniz Institute of Agricultural Development in Transition Economies (IAMO), Halle 06120, Germany )
Abstract : Agricultural modernization is the cornerstone for developing an agricultural powerhouse and accomplishing
comprehensive rural revitalization in China. In contrast to previous research that often focused either on case studies
or empirical analyses lacking feasible implications, this study based on induced innovation theory and systematically
elucidates the theoretical rationale behind selecting pathways for agricultural modernization. It also discusses and
concludes the experiences of agricultural modernization in developed nations. Then, using the panel data collected from
2000 to 2021 in 31 provinces (regions, cities) and employing translog production function to estimate the elasticities of
agricultural inputs, it discusses the feasible pathways of agricultural modernization in different regions of China. The
findings indicate that the paradigm of agricultural modernization is fundamentally shaped by technological innovation
rooted in factor endowments. Notably, countries such as the United States, Japan, Germany, and Israel have followed
a technological induction logic in their agricultural modernization pathways. Results show that the labor force has
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witnessed a trend of “U” shape since the 2000s. The elasticity of fertilizer has been decreasing in China while it remains

positive in eastern region. The elasticities of machinery and land have been increasing during the surveyed period, with

the biggest growth in northeast and central regions. And these trends basically follow the internal logic of technology

induction. It is suggested that the agricultural mode of Japan, Germany, Isracl and the United States are suitable for agri-

modernization pathways of eastern, central, western and north-eastern China, respectively.
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FE BN AR R K, AR,
7 PR AT P A = e L 2 o gk, ARt
M DX LB ™ Bt e, AR R A, el
TP S S T 4% DX I Y R ) A A
Rl I 5Tk, FEHH AT DR AN [R] X3
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Table 1 Estimation results of agricultural output elasticity and land elasticity for regions in China

7 s = K| IR i i Rk
2000—2004 -0.437 -0.470 -0.892 -0.217 -0.275

2005—2009 -0.506 -0.456 -1.003 -0.345 -0.331

7= e 2010—2014 -0.556 -0.509 -1.026 -0.408 -0.374
2015—2019 -0.512 -0.486 -0.921 -0.373 -0.347

2020—2021 -0.440 -0.430 -0.842 -0.307 -0.232

2000—2004 0.678 0.626 0.952 0.584 0.654

2005—2009 0.819 0.597 1.261 0.792 0.787

by R B 2010—2014 0.983 0.752 1.427 0.980 0.906
2015—2019 0.991 0.741 1.334 1.042 0.965

2020—2021 1.127 0.854 1.449 1219 1.077

2000—2004 0.235 0.638 0.079 0.095 -0.155

2005—2009 0.294 0.805 0.009 0.138 -0.125

ARHE = R 2010—2014 0.251 0.758 -0.070 0.106 -0.136
2015—2019 0.218 0.795 -0.077 0.013 -0.218

2020—2021 -0.012 0.601 -0.283 -0.279 -0.402

2000—2004 0.652 0.249 0.775 0.760 1.179

2005—2009 0.567 0.126 0.737 0.656 1.167

BUAH™ H 3L 2010—2014 0.567 0.091 0.781 0.654 1.200
2015—2019 0.604 0.029 0.850 0.743 1.294

2020—2021 0.764 0.144 1.004 0.943 1.463

PSR N5 R e i | AN & N (1| AN 3N AP/ ¢/ AN 1< SN NN I/ GBI RS A Rk rrp I 7Q - N WL I 1 N /B |
PRI EAR S, L 0L TR, P ML R, UL RPN HOR . . TR ; ARG AR T AR IR,

F2 EFREMBITER (OLS #1 GLS)
Table 2 Estimation results of production functions (OLS and GLS)

- OLS At GLS fliit4i4

AR B AR " S " -
EY FrifEiR EX4 brifEiR
LnL, 3.844% %% 0.808 3,844k 0.820
LnN, -6.203 %% 0.978 -6.203 %% 0.818
LnF, 7.919%% 1.192 7.919%%% 1.158
LnM, 3,94 #k 0.657 3,94k 0.587
LnL -0.319%%* 0.094 -0.319%%% 0.094
LnN} -0.074 0.135 -0.074 0.123
LnF} 0.769%%* 0.128 0.769%%% 0.127
LnM } 0.064 0.059 0.064 0.066
LnL, x LnN, 0.411%5% 0.193 0.411%%% 0.146
LnL, x LnF, 0.072 0.194 0.072 0.186
LnL, x LnM, -0.406%** 0.131 -0.406%** 0.141
LnN, x LnF, -1.126%%% 0.191 -1.126%%% 0.185
LnN, x LnM, 1.25] %% 0.157 1.25]%%* 0.158
LnF, x LnM, -0.768%%% 0.126 -0.768%%% 0.132
LI 11.818%%* 3.251 11.818%#%* 2.844
FURIUEIER 682 682

s o0 ROR 1% (0 F KT,

PR ORI R AL K 57 S ML AL Y 58 SR W35
DR OO B 7 REURE S Y. 1EAh, OLS
I GLS Bt A RIEA—L, BiHIAHIF 4 R
T J3oh, FEUIIRR, & 1 aRE M
GLS fhiitai it ass i

3.2 FEARERFHR IR MU BEZEE

H TS [ DCSRIALAS A7 ) SR B0 A AN 2835
RN, FEORERO A K IR S 25 5+
ek psAE . BFSERIT, 2000 4FLIKIT 8l 2R ™
SRR B, BRI R B RS AR
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P AR P SR AR N HAA S X AT R
IE(H, AU R A b2 2 s R, —
BRI A A X o R AR R, R ER
I7] DX 3] A Ml 2 28 B AR Akt S A TG+ AR T (1)
WIS, L, TEXIUZMm b, RE8. HEs. 7
BRAIZRAL A3 AE B H ASKS B4/ EAR 20 | e A
A SHIMEARZ AR, DLEsIssEi e SR
SBARLS A RS T AR 55 [ RIS 2235 LR b BAR A b
o BRBRGZBET

321 RIAMRE  AFHLX AT LI LA H AL R
R, PEERG R 2021 5RO DA
B oR, wPEREX SR 39.93%, HE
i 25.83%, PEHGY 27.12%, ALY 6.98%. Hi[E
AT Rk, TAbR RIS, IR T
T E IR ). X —E R LR TR
57 8 1 A R A T sZ e, H Rl T A
ZH/D” (PG o AR X b SRR
fRREr= st s, JEH 2 A A D AR B 2
THTTIRAAN L . B H ARG R B
e, eAh, ALK R AR Z, B
AR, RENEYIHAR N & R 3 HE.
I, 2Rt X AT LABE 222 5] HARZES « i |
TR A%, REAEAE AN [ PR A5 R ) 2 S R VR I
% 5 FHRAYIR AR A= 5 HESh = AR
OB 2E . TR R A2 B AAE,
SR BRI AL, SEB A S S5 4T AR
o MIXTTHAR, hEALARSET R, FEDA
BRI FZRER, i n] DL e i 2 Hopt X I, 5
FE A A F R ™ i gt g, ML H R,
o E R R R R AR A A B AR, Bl
I AT 5% o

322 AR FRALHIX AT LU 245 %58 ERIL,
2022 4FH E A A XA I BB R 0.309 hm®, J2&
S AR 3 4, HAS R A A4
LA, HARICHBIX b 22N D i X,
A B2 Eob2sa), ARdEHIX 55
Bl s S P EE R R, R HLIX 57877 H
AR LA TE I, (R EE T EARHS . AhBAve e,
el 55 sh Fi ke, nl REHBANSE E — R R
W ks Em sl SEZL, ARILL/N
%, BERELEMEED T, H AT,
AWM AL & . Adb— R E
Tl Az =3k, Has RAFAO A = 2. T
U, ZRAGATLASE 224 2] LR IR AL L5 - ik
AN AU A A =B, 6 AR R PERE LS. 28

RIZAER RO AR T K, SRR AL 5 2
Wt sh A et i, dF— BB L0 &
G NPT 5 KW WP E 5 @A
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ik ik, BeAh, EZRIEHL X IR Y e 1 4
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PR PR & TR IEOR
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Ko PR, MIER Sy, Hrphil g LR
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BRI s A=, I SEagOl B AL
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