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Measurement and Policy Implications of Resilience in China’s Sericulture
Industry Chain: An Empirical Analysis Based on the Entropy Weight-TOPSIS
Method

Liang Qiao'* Zhong Shiyu' Li Jianqin®

(®Ehina Academy for Rural Development, Zhejiang University, Hangzhou 310058, China; 3chool of Economics,
Zhejiang University, Hangzhou 310058, China)

Abstract In the context of global industrial chain restructuring and China’s pursuit of
high-quality economic development, enhancing the security and resilience of characteristic
agricultural industry chains has become increasingly important. As a traditional advantageous
sector in China, the sericulture industry is characterized by a long industrial chain and a high
degree of external dependence, making its stable operation vulnerable to multiple internal and
external shocks. Based on the theory of industrial chain resilience, this study constructs a
comprehensive evaluation index system from four dimensions—resistance, recovery,
reconfiguration, and renewal—to assess the resilience of China’s sericulture industry chain. Using
the entropy weight-TOPSIS method, the resilience level from 2015 to 2024 is quantitatively
measured. Furthermore, by integrating industry statistical data with large-scale farm household
survey data, this study systematically analyzes the key weaknesses in resilience and their
underlying mechanisms. The results indicate that the overall resilience of China’s sericulture
industry chain exhibits a fluctuating yet upward trend, while significant imbalances exist among
the four dimensions. The coexistence of highly fragmented upstream production and concentrated
key segments, the relatively low level of processing in the midstream, insufficient brand
competitiveness in the downstream, and uncertainties in the external trade environment constitute
the major constraints on resilience enhancement. Based on these findings, this study proposes
policy recommendations from the perspectives of strengthening industrial foundations, improving
risk response mechanisms, optimizing regional coordination, and promoting value chain
upgrading. These insights aim to provide a reference for enhancing the resilience of China’s

sericulture industry and supply chains and for advancing high-quality industrial development.

Keywords: Sericulture industry; Industrial chain resilience; Resistance; Recovery;
Reconfiguration; Renewal; Entropy weight-TOPSIS method
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Comparison of major sericulture models

=
Model

T
Key Characteristics

Eet ]

Main advantages

T PR
Challenges

RS R ETTIA
Applicable scenarios and
development directions

&40 IR
i)
Traditional
smallholder
farming

L2 S NAEE
V|
Large-scale
specialized
farming

BRI
=+
R
Jrre a3k
)
Cooperative
rearing (e.g.,
“company -
cooperative -
farmers”,
“centralized
rearing of
young
silkworms™)

DAL

FHE (1) 1k
FA)
Modern
intensive
rearing

(factory-based

sericulture)

Z oS
TR
Integrated
eco-circular
model

FREVEML. /N, U
L B KA
Household-based,
small-scale production

managed by experience; low
level of mechanization

PAZRBER A ER T R
e, BBLRREER, #Ray
KB %
Operated by family farms or
specialized households with
relatively high scale;
partially adopts labor-saving
technologies

Ao TME: ARG
R FMEROR . NS
B HESIRS, RFHR5T
e

Organized division of labor:

companies/cooperatives/large
farmers provide technology,
centralized rearing of young

silkworms, and marketing
services, while farmers focus
on production

kb, bRt AshibE
7R ARSI E
Enterprise-based,
standardized, and automated
production; enables
year-round sericulture

T il RS %
Sa8E, MirdE
Diversified operations

combining sericulture with

fisheries, fruit/vegetable
production, or rural tourism;
integration of planting and
rearing

BNBAAL RiEE
s R R8T 80 775
A S TEIMER]
Low input cost and
high flexibility;
effective use of idle
labor; conducive to
ecological recycling

AR T, R AR
5E s WD R R o
Improved
standardization and
relatively stable
quality; initial
economies of scale
achieved

BRIREE NR 5K
Wi, feElat: i
73 LIEARAR 7 55 35
BE S HARAE; G — b
HESRTHE AR St
S RE 71
Effectively links
smallholders to large
markets; stabilizes
income; reduces labor
intensity and technical
risks; improves overall
quality and risk
resistance through
standardization
M. FUERE: B
PERL; HUTT I MR fE
JI58 s & RN LAY
(LR
High efficiency and
stable quality; scientific
disease prevention;
strong resilience to
market risks; meets
demand of downstream
processing industries
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A ARG R
Diversified income
sources and strong
resistance to
fluctuations; significant
ecological benefits

PRSP EARE; W
AN A= Eil N ¢
I TN B
e 155
Unstable quality and
output; high risk of
disease; labor-intensive
with low efficiency; weak
ability to cope with
market price fluctuations

SRR ITR R Wit
HHMBAK; 5730
UL
High requirements for
managerial capability;
large investments in land
and facilities; labor
constraints still exist

HINRE IR, M2
EIRPES S AP VA RE A
TR SR &
Requires strong
organizational capacity;
benefit-sharing
mechanisms are critical;
high compliance with
standardized practices is
needed

BHOR. Aekem; HHE
PORE R
High capital investment
and energy consumption;
high requirements for
management and
technical expertise

SR N L P
A AT SR8 0Bk,
SEURIS
Complex operational
model; high entry
threshold; requires strong
branding and market
capabilities; long
development cycle

TRl X, 25
RBGTEHIX R )
TR AL RS
e ALy e, B
IR AR
Suitable for remote
mountainous and
economically
underdeveloped areas;
may transform toward
tourism experience and
cultural heritage, or
gradually be replaced by
modern models
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FRARHE SN 00
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in major sericulture
regions; can upgrade
toward modern family
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for policy support and
technological adoption
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FoAA L R AR A
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benefit-sharing
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pathway for high-quality
development

& Tk Al
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key to overcoming labor
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enhancing international
competitiveness
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regions, or ecological
agriculture
demonstration zones; an
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industrial integration and
value enhancement
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Table 2 Comparative analysis of sericulture industry competitiveness across countries/regions
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advantages challenges
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The world’s largest producer of material supply and primary it L
cocoons and raw silk, with the processing, with significant Exports are mainly primary
most complete industrial chain; pricing power in the global products such as raw silk and
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end-product brands
ERE WK, FFE IR, R L A PR R ARE , N L
India PR, WL Dominates the low- to mid-end Jo BT T 25y
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Table 3 Evaluation index system for the resilience of China’s sericulture industry chain and

supply chain
—gdEbE TR =R fabrE AR kIR
Primary Secondary Tertiary indicator Indicator Variable Data source
indicator indicator type
e a4 b h B I AR 1Em Xi URARZHIT JRE A R AR A A T
ST Resistance Number of labor-saving technologies Positive Large-scale farm household
BEWITE survey conducted by the
Resilience research team
of the Az 2 3t R TR i a) X> UN Comtrade Database
sericulture Total imports of raw silk (million USD) Negative
industry Mg O R E TS0 Em pé UN Comtrade Database
and supply Total exports of raw silk (million USD) Positive
chain B LT AFEE 1Em Xs A6 BUESCHR
Number of listed companies Positive Tonghuashun Database
w2 BERFE L E /% 1Em Xs (hEZHFE) - BEXER
Recovery Share of sericulture output in total Positive PR R G R R EXR ST
agricultural output I5)
China Silk Yearbook, National
Sericulture Industry Technology
System statistics, National
Bureau of Statistics
INESSS NI SR/ € Em Xs RBEFT AR REET
Number of emergency technical services Positive VE iR
Annual reports of the National
Sericulture Industry Technology
System
LR pa] HOB bR R 1E ) X7 (3 F7 b o R B TR
Reconfigur Number of geographical indication (GI) Positive )
ation products Research Report on Brand
Development of the Sericulture
Industry
FHE RS FEIR R IEm Xs R &SRB RFE L
Number of farmers receiving technical Positive VE B3R
training Annual reports of the National
Sericulture Industry Technology
System
BHRUL A B SRR 1Em Xy R &SR AR RFEE L
Number of talents trained at or above the Positive (3%
provincial level Annual reports of the National
Sericulture Industry Technology
System
B BRIEREHRW | Jix 1Em Xio 5l E AR UL _E ST R
Renewal Expenditure of sericulture system funds Positive F 1 3 B 2w
(10,000 CNY) Database of nationally and
provincially funded science and
technology projects in the
sericulture sector
HAEIRAT AT T AL 1Ef) X R E R REE T
Number of newly approved varieties Positive VeSS
Annual reports of the National
Sericulture Industry Technology
System
R LRI iEf Xo  EREREAREREET
Number of authorized invention patents Positive VeSS
Annual reports of the National
Sericulture Industry Technology
System
B L LR BRI EL 1Efm Xi3 R & FR BB RFEE T
Number of scientific and technological Positive VE SR
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Table 4 Entropy values and weights of each indicator

YepE Elas PTIEs AL

Dimension Variable Entropy value Entropy weight

By X 0.8285 0.084 6

Resistance x> 0912 4 0.043 2

X; 0.868 2 0.0650

X 0.890 2 0.054 1

W X; 0.770 7 0.113 1

Recovery X 0.845 4 0.076 3

Xy X, 0.8919 0.0534

Reconfiguration X3 0.797 5 0.0100

Xo 0.673 0 0.1613

HH A Xio 0.8185 0.089 5

Renewal X 0.860 7 0.068 7

Xi2 0.9320 0.033 5

Xis 0.883 8 0.057 3
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Table 5 Measurement results of the comprehensive index of resilience level of China's
sericulture industry chain and supply chain

A EiSnwa] EW) I EH LA NIE
Year Resistance Recovery Reconfiguration Renewal Composite closeness
2015 0.5630 0.448 2 03153 0.1388 0.346 0
2016 0.6172 04140 0.614 2 0.248 4 04232
2017 0.600 5 0.3952 0.223 1 0.280 4 0.346 9
2018 0.5716 0.3274 0.209 1 0.080 1 02737
2019 0.504 7 0.1972 0.2753 0.2449 0.284 7
2020 04234 0.0418 0.528 9 02132 03129
2021 0.447 6 0.4389 0.5338 0.630 3 0.5429
2022 0.5629 0.3651 0.413 4 0.796 5 0.5749
2023 0.5112 0.241 4 0.734 5 0.6197 0.5577
2024 0.494 6 0.608 0 0.460 8 0.606 1 0.5515
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Table 6 Adoption rates of labor-saving technologies and equipment among sericulture farmers in

2024 %
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pruning leaf - . - ng rearing feeding - sprayer
. rearing diet rearing . frames equipment
machine transporter platforms machine
AR
Eastern 18.53 4.48 18.98 57.40 1.50 3.44 0.15 41.11 3.74 16.14
China
i
Central 10.37 14.98 25.35 54.61 0 21.89 0.93 20.51 2.53 7.60
China
PGHE
Western 24.83 19.72 37.82 67.05 2.67 28.77 2.44 51.51 10.09 14.73
China
ES
National 19.49 13.49 28.67 61.02 1.68 18.63 1.32 41.14 6.26 13.65

average
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Data were derived from a large-scale farm household survey in early 2025.

The eastern region includes Jiangsu, Zhejiang, Guangdong, Shandong, and Hainan;

the central region includes Shanxi, Anhui, Jiangxi, Henan, Hubei, and Hunan;

the western region includes Guangxi, Sichuan, Chongqing, Yunnan, Shaanxi, Guizhou, Gansu, and Xinjiang.
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