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The configuration pathways of organic agriculture development in China:
a study based on fuzzy set qualitative comparative analysis

LU Yu'"?, XIANG Ping’an”"
(1. Business School, Hunan Women’s University, Changsha 410004, China; 2. Business School, Hunan Agricultural University, Changsha
410028, China)

Abstract: Organic agriculture is a popular sustainable agricultural production method and is becoming an important method for the
green development of agriculture in various countries. Testing the causally complex relationships between organic agricultural devel-
opment and its multiple influencing factors and clarifying the configurations and pathways for promoting organic agricultural devel-
opment play important roles in achieving high-quality agricultural development. This study advocated an asymmetric configuration
perspective that tests the causal complexity of high and none-high organic agriculture development. This study explored the neces-
sary conditions for organic agriculture development using the necessary condition analysis (NCA) method. Fuzzy-set qualitative com-
parative analysis (QCA) was then used to detect the impact of different configurations of multiple factors on organic agriculture de-
velopment and explore the synergy pathways with different configurations for organic agriculture development. Our main findings re-
vealed that no single explanatory attribute of organic agricultural development constituted the necessary condition. Instead of a one-
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size-fits-all approach, the following four pathways be consisted of market environment, endowments, organization conditions and
policy system were revealed with different configurations for the rapid development of organic agriculture in China: led and organ-
ized by government; market- and organization-driven; certification- and organization-driven; and certification-driven resources. Three
recipes existed for the low development of organic agriculture, all of which presented the absence of organic certification and organiz-
ational conditions, revealing that organic certification and organizational conditions played an important role in organic agriculture
development. The inspiration for optimizing the development environment of organic agriculture is that although there are differ-
ences in the market, ecological conditions, public policies, and organizational conditions in various regions, this does not prevent
these regions from promoting the development of organic agriculture through different configuration paths. The conclusions provided
empirical evidence and a theoretical reference for governments to formulate public policies to promote organic agricultural develop-
ment in different situations. The contributions were as follows: first, this study adopted NCA methods to examine whether any single
factor constitutes a necessary condition for the development of organic agriculture in China, which advanced the understanding of pri-
or research on correlational relationships between the influencing factors and organic agriculture development as well as revealed that
government support plays an important role in driving the development of organic agriculture in China. Second, based on the config-
uration theory, the QCA method was used to explore the synergistic impact of multiple factors, such as the market environment, re-
source endowment, organizational conditions, and policy systems, on the development of organic agriculture. This is a useful supple-
ment to traditional empirical research and provides detailed and rich empirical evidence of the complex causal relationship between
the development of organic agriculture and its influencing factors. Third, this study conducted a more systematic and specific analys-
is of the influencing factors and driving path of organic agricultural development at the provincial level. This enriched prior literat-
ures by offering a more fine-grained understanding of China’s unbalanced development of organic agriculture. Finally, we conducted
a mixed study of NCA and QCA, which promoted research on the necessary and sufficient causality between influencing factors and
organic agriculture development.

Keywords: Organic agriculture; Fuzzy set qualitative comparative analysis (fSQCA); Necessary condition analysis (NCA); Configur-

ation effect; Driving path
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Fig. 1 Configuration effect analysis model of multiple factors in the development of organic agriculture
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Table 1 Sets, calibrations and descriptive statistics of variables of organic agriculture development

AL TSR UE Fuzzy set calibration FEIRPESTT Descriptive statistic
Set of variables SE4AREJE Fully out 32 X 5 Crossover 524=3RJ@ Fully in Y{l Mean  Fr#fEZE Standard deviation
£ WA % E Organic agriculture development 0.334 0.223 0.116 0.256 0.209
J& B A K- Resident income level 0.335 0214 0.158 0.297 0.233
FERlE I 2514 Infrastructure conditions 0.327 0.211 0.154 0.270 0.212
H: 45441 Ecological conditions 0.835 0.735 0.419 0.638 0.280
978/ 71% IR Labor resources 0.458 0.341 0.275 0.476 0.403
7k 24 Industrial organization 0.535 0.431 0.243 0.532 0.417
A4S Cooperative organization 0.463 0.322 0.171 0.478 0.423
AFEHUE Public policy 0.354 0.278 0.115 0.270 0.165
TAEHI B Certification system 0.425 0.291 0.149 0.491 0.401
2 FERE5SH ZRREEE ORI A PR & B 55, 2
21 ALK ERENER S I 3 BT NCA J3Hr 14280 H] 45 235 2R I 8 7K 7

PR S DA A I R R A T AR 2 25 A M A 450, RJaiz ] fsQCA J5 i ik — L Bk B — B R Y
o BERH NCA kR g — N R IEE DL TE WEVE, 2 45T SQCA LBV IG5

*2 ANRIERLEFHDHT (NCA)

Table 2 Analysis of necessary conditions of organic agriculture development in NCA (necessary condition analysis)

A ViR it RRIX JEH B Pl

Condition Method C-accuracy (%) Ceiling zone Scope Effect size P value
DR Jii R AR CE 100 0.107 1.000 0.107 0.822
Market environment Resident income level CR 100 0.053 1.000 0.053 0.869
FERIBLIE A1 CE 100 0.161 0.769 0.210 0.811
Infrastructure condition CR 96.5 0.133 0.769 0.174 0.727
BEUR IR RS CE 100 0.000 1.000 0.000 1.000
Endowments Ecological condition CR 100 0.000 1.000 0.000 1.000
55 8l S BEIR CE 100 0.192 0.628 0.305 0.838
Labor resource CR 96.5 0.146 0.628 0.232 0.772
YU g2 A CE 100 0.298 1.000 0.298 0.548
Organization conditions Industrial organization CR 100 0.193 1.000 0.193 0.601
EEHAR CE 100 0.108 1.000 0.108 0.757
Cooperative organization CR 100 0.084 1.000 0.084 0.712
e il AJLBUOR CE 100 0.155 0.623 0.248 0.458
Policy system Public policy CR 96.8 0.102 0.623 0.164 0.479
TAIET B CE 100 0.143 1.000 0.143 0.624
Certification system CR 96.8 0.104 1.000 0.104 0.558

*3 AiRILRITEZFHHSLEFEDHT (NCA) RIFUKFESH

Table 3 Bottleneck table of conditions for organic agriculture development in NCA (necessary condition analysis) %

FH ML % KT Organic agriculture development level (%)

2414 Condition
0 10 30 40 50 60 70 80 90 100
J& B A K- Resident income level NN NN NN NN NN NN NN NN NN NN
A%t 254 Infrastructure condition NN NN 0.5 47 8.9 13.0 17.2 21.4 25.5 29.7
HE A4 Ecological condition NN NN NN NN NN NN NN NN NN NN
5751 71958 Labor resource NN NN NN NN NN NN NN 0.7 5.7 10.6
7=k 241 Industrial organization NN NN 2.9 4.7 6.5 8.4 10.2 12.0 13.8 15.6
A VELHS Cooperative organization NN NN 6.7 10.6 14.6 185 225 26.4 303 343
N FEHUER Public policy NN NN 5.7 10.6 15.5 20.5 25.4 30.4 35.3 40.3
IANIEHIEE Certification system NN NN 2.7 6.5 10.3 14.1 17.8 21.6 254 29.2

NN FIRADLEL, “NN” indicates unnecessary.
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2.1.1 BRI EZRATE F 4 NCA LE M54

1) B/ K45 BRI = 53 B o KR 2 2t 43 A D
B ACYRE B — R AN S AT 0.1 HaE it 524K
BT B B E R R, 2 R A RS HL
gl & S LB 3 2 R, AR RISUR
HOM 0, PIEN 1, BARBRA SR H A 7 4R K
FAF IR B K F 0.1, (5 PEIIKF 0.5, Kl
SERE R LB 0 A, AT L, PSR
AN SR MLA L 2 R s 45F

2) Hif K 25 F B R BUK 23 B o 3R 3 AT, T
AT A, T R A KRR S A AR AR
FOK, et . =8 GIEHS, At
S FIAIE il B 39 A2 AR UK, ZE35 5] 80% A9 A HL

e lb K e K, bR A5 B 2 A IKF- 43 0] 3k )
21.4%, 12.0%. 26.4%. 30.4% Fl 21.6%, M 25
BEERE, Bl . RSB . SIEHZUR AL
LR R ST i, IR S/KSE 35938 20% DL, Jo
S G AFA VR L BOR WS & T A A
212 BRI EZRATEF G SQCA L EMH

I8

K H fsQCA #4715 14F 0 EE PR A B i, — 3%
PERTF 0.9 RIIZKM R LTZMAED, £ 4
G T B — 5 B AR fsQCA AR IR ZE R .
SR BN, T A S0 — B AN T 0.9, B — A
R I A ML & S B4, 5 NCA Bt
4R —3

x4 BIRIERITEFHRRMEE LB ST E (5QCA) B

Table 4 Analysis of necessary conditions for organic agriculture development in fSQCA (fuzzy set qualitative comparative analysis)

PG — Pk ik A — i

Condition Consistency Coverage Condition Consistency Coverage
Ji ERICA K- Resident income level 0.531 0.540 ~Ji& B IKSF ~Resident income level 0.546 0.545
R 451 Infrastructure condition 0.479 0.509 ~IERBBEIE A F ~Infrastructure condition 0.639 0.613
HE 25441 Ecological conditions 0.640 0.655 ~A: 254414 ~Ecological condition 0.434 0.431
F5 5 7195 Labor resource 0.573 0.607 ~55 51 1% Ui ~Labor resource 0.498 0.479
7l 2H4Y Industrial organization 0.790 0.748 ~FEAl#H 4 ~Industrial organization 0.299 0.323
AR 2L Cooperative organization 0.722 0.761 ~E VB Z ~Cooperative organization 0.393 0.379
AFEBUR Public policy 0.683 0.680 ~AFEER ~Public policy 0.431 0.440
NIEHIE Certification system 0.758 0.754 ~IAIEHE ~Certification system 0.362 0.369

~FRFEATTH S Z, a0 RS =254 F22 . ~ means the absence of the condition. For example: ~ Ecological condition = absence of high

ecological conditions.

g5 BT, B HLAR L K e A7 22 F TR R R
B, HEAT AT
22 BNRLERNEZHESTH

AR UM TN SR 2 H A G B8 S8,
[F] — 45 S AT LA 5o A [w] B i PR AR 1 2 ok i R, 4
N IR =R ¢ VAN A RS RN B A EVES S €S Tl
MFEs R BT, Z2 5 R R AN Rl AL DA K TR —
RIS JZ2 U0, BT LA R DI LR Ml & 1) 22
5o WAL, % IE ] QCA Z3Hr v PR G R AR FR MY
B , ) s 4 7 3 B e A LA J Rl v A AILAR
v & RIS, 1275 BLA W58 45 b AT BILA 52
B, X & LAY LA HEAT I 9N, AR WIAE G HLAR ML & e
1) 2 0 AR

— SO W A T M AR, S5 f s
S Gk K R — B R R E R 0.8, IR
PRI (proportional reduction in inconsistency) — 2 4 [
HLE A 0.70, ZBIRECSI A B E N 1. B ET R A
A TN 5 SR 2 TA1 IR AR A A o 12 5 S T PR i S o
SR T AT BIF A OG- 45 IR R AT LA & R 1 5%
Wi 5 ) AR BE A 510 O TR 2%, DRtk 7EHEA T e 352
ST BB AT R 2R S S 3 AT STk T A AL

b PH K, LAARAS T A T BRI ALAS o SR TR ]
i 5 T 20 A B O AR EE i it — A R B A AL S
AR HAZ O SR A R 2 2T

P S EPLM S, S2. S3. S4a il S4b 3L 5 Fhad
AT DI Sk 52 B A HLAR L & R 1 2 o0 S AU A%
A (HA) B — BRI KT 0.8, AR A — Bk
k1 0.950, B A i) B 55 B Ry 0.649, 1X SE 4 A 1T WK
LI NN R R I 75 A A . REEES AL
Al K ey 3 P A, BN — B R T 0.8, &
AR — B0t 0.853, AR AYTE 52 M 0.543.
22,1 FLHESHENRI L BHES T

225 AT W5 P14 M A LA M S X 4 A5 1E A T
dE— 2L A4, SEIR A LA K R S Fh A& A AL A
AT LAAGN AR HEA HLAO KSR 1Y) 4 SRS BRAR .

Ho—  BUOR = SAZBY AL, A4 S1 R, Wl
JE AT, Bt A 2SO0 3, A FRBOR FIE #1
JENE A O S AEAE, H L™ S VR 2UE
h il G A AT AE, BEAE SE B HLAO B TR &
H=, i MR A, 42 S2 BR, =
IR B L Kk ML X, 2T 3T 2R Kl
AT A VEAL SR DU 3R 30 T RE A5 S BUA AL 1Y
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Table 5 Configurations of causal conditions for high/not high organic agriculture development

SRR LR L R

SEBAERA LR R SR B S

figuration of -high i icul
AMF Configuration of high organic agriculture development Configuration of none-high organic agriculture
Condition development
S1 S2 S3 S4a S4b NS1 NS2 NS3
SRR ® ° ® ® ° ®
Resident income level
IR A . . . .
Infrastructure condition
IS5
i‘“‘\’*ﬁ: . ® ® ° ) [ ] ) ®
Ecological condition
IS . . o o o
Labor resource
AL ° [ [ ® ° ®
Industrial organization
PN
- fA1EL L . ® ° . . ®
Cooperative organization
AR
[ ]
Public policy ¢ ¢ * ® *
A o o o . ® ® ®
Certification system
— &tk
. 0.998 0.997 1.000 0.993 1.000 0.166 0.223 0.176
Consistency
JR IR G
R 0.106 0.210 0.224 0.186 0.107 0.083 0.148 0.081
Raw coverage
Ry
”.E i 0.063 0.118 0.071 0.036 0.070 0.852 0.907 0.846
Unique coverage
[iifz:h:1 28
[is[::1 78 FILHIX  Southwest g[8
Northwest ZE%K%B: Northeast region EP%BﬂEIX‘ FRE X EF'%B:E@,IX Northwest
. Eastern region . I Central region . Central region .
2 region s region PN B Eastern region . region
ESY| e e WL s ANL) ikl i
Case #rilk Xinjiang Zhejiang AL Yunnan Jiangxi J"AK Guangdong Hubei TH
HIE Qinghai Heilongjiang bl g L35 p Ningxia
skt 7R N . LRl . k)
NS Shandon, IT Guizhou Anhui Jiangsu Hunan BT
Inner Mongolia & Liaoning syl Shaanxi
Sichuan
S R—E
Overall solution consistency 0-950 0853
8 g
R 0.649 0.543

Overall solution coverage

O LR AE; OF RO R o RARNGAMATAE; e TN LG4 F B . ® core causal condition (present); ® core causal condition
(absent); @ peripheral causal condition (present); ® peripheral causal condition (absent).

Pk . H = IIE ARSI, HES3
BR, TE B AL A0 5, HE A SRR
SRS R i G A LS U RE SE B LR & e
HpU, AR sh SR A . 403 Sda I S4b FKHH Xt
T HAESREMBTFERBM LT R LB, A
LR 3 T A HLA O g Pk % e . Horp Sda B
R, B R RS KA, FE At 50t 2% 1 Fn A VE 4L 21
B R R, IAUE ) B AR A AR A% O S A
55 8 D1 GEURAE R 30 AR AETE, Bl DABOR 1 A SR
REFFL S AR KR, A S4b WoR X F
FA S SRR 30 45 K& R X, AIE
il BEARE R0 55, AR BUR MG R SUE R
NG, MR R A AL K R
222 ZIHMIESENRIELRHBESHH

2 A NS1 22 B R A7 78 5 KBS 14 ¥ £ 1 4 A
BRI AR A EAH L, N Z A\ IR BOR S R

A HLIATE 8 8h, A3 HLAR O & J w25 22 B 29 .
2 NS2 R, BRI A R R &7, 57 5 J1 58 2,
T = =k 4 LR IE S 3, A ALAO AR MEAS 2] &
JEAHES o ZHAS NS3 W BEWIXS T AE A SR 22 A
RORIBHIX, B 55 2 7 78 2, AR S BUR X
FRBOR, = A VR ZU9K 3 FA HLIAUER 3, A HLAR
b & R I AT . LA 3 AR S A PR R R
(R 25 00 26 W HILUGTIE A 30 R 20 28R 3 X 2 9k 4%
H A HLAR Y & (SR -

3 g

B—ZHNFANRILARAOLEMN

NCA il fsQCA 1y &5 M 43 B 45 1 Wos [ A
BLA N & Jig 2 22 i D 2R U R4 FH B 45 21, s —
NS ASKG A HLAR Y K R 1) B (ELAS T Y S
NCA JRBUK 501 & BLE RACA KT FAE S S A
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FEFENRL K-, 33X AT YR T He—, G AIL™ a1 s Y6k
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AN B ] RS K e AT 08 R AR T H I — oAy
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