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Extended Abstract

Background: The sericulture industry, as one of the most important sectors of Iran’s agricultural
domain, has historically played a vital role in the rural economy and the sustainable employment
of local communities. This centuries-old industry in Iran has not only contributed to supplying
raw materials for the textile sector and silk production but has also served as a significant source
of direct and indirect employment in rural areas. In recent decades, however, the industry has
faced numerous challenges, including stagnation, declining production, the migration of local
labor to urban areas, the conversion of agricultural lands to other uses, the aging of active farmers,
and weaknesses in marketing structures. Furthermore, insufficient government support and
deficiencies in macro-level policymaking have prevented industry stakeholders from competing
effectively in the market and maintaining sustainable production. Considering the necessity of
sustainable rural development and the reduction of income disparities between urban and rural
areas, reviving the sericulture industry can be regarded as one of the effective strategies for
boosting the local economy. The primary aim of this research is to comprehensively identify,
analyze, and categorize the challenges facing Iran’s sericulture industry and, ultimately, provide
practical and feasible solutions to improve the industry’s situation. This study seeks to pave the
way for the industry’s return to its rightful position by focusing on developing the sericulture
value chain from production to processing and final marketing.

Methods: This research is classified as applied research in terms of purpose and as analytical-
interpretive research in terms of methodology. Theoretical foundations were collected using a
library method, including the study of articles, specialized books, statistical reports, and upstream
documents related to sericulture and agricultural entrepreneurship. Subsequently, inductive
content analysis was used to identify seven main categories of challenges, viz. financial and
economic issues, governmental sector problems, infrastructure deficiencies, technical and
specialized issues, weaknesses in research and technical knowledge, industrial sector problems,
and non-technical issues. Then, supplementary information was collected through in-depth
interviews with ten experts selected based on criteria, such as a minimum of five years of
experience in sericulture and at least a master’s degree in relevant fields. After gathering the data,
the identified challenges were aggregated and classified into five main groups, enabling more
precise analysis and the development of targeted solutions. The problems and proposing
actionable solutions were prioritized employing two advanced multi-criteria decision-making
methods, namely the fuzzy SWARA method for determining the weights of the challenges and
the fuzzy bipolar TOPSIS method for ranking the solutions. Questionnaires were designed based
on the analytical results and distributed among the experts. The collected data were processed
using analytical software, and ultimately, a comprehensive model was presented for identifying
and prioritizing the challenges and solutions for the sericulture industry.

Results: The study identified and prioritized the main challenges of Iran's sericulture industry
into five key areas. According to the fuzzy SWARA analysis, financial and economic issues
ranked highest with a weight of 0.2657, followed by marketing and export problems (0.2433),
and technical and production issues (0.2152). Sixteen solutions were proposed based on expert
interviews, including financial support, infrastructure development, promotion of home-based
businesses, the adoption of modern technologies, and the establishment of trade centers and
international exhibitions for silk products. Fuzzy TOPSIS-Bipolar was used to evaluate the
effectiveness of these solutions, with the top three strategies identified as modernizing production
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and industrial infrastructure, utilizing new technologies in production processes, and supporting
the development of conversion industries to enhance value and market efficiency.

Conclusion: The results of this study underline that reviving the sericulture industry requires a
comprehensive and coordinated approach capable of addressing various aspects of the existing
challenges simultaneously. Given that the most significant challenge is financial and economic,
it is recommended that policymakers design comprehensive support packages, including credit
facilities, tax exemptions, and easier access to financial resources for stakeholders to encourage
increased investment in this sector. In terms of marketing and exports, developing reputable
national brands, holding specialized domestic and international exhibitions, establishing local
markets, and leveraging digital marketing capabilities can play a decisive role in increasing sales
of silk products and re-entering global markets. On the technical and production front,
modernizing machinery and equipment, utilizing up-to-date technical knowledge, and adopting
modern technologies will not only boost productivity but also reduce production costs and
improve product quality. Finally, establishing and strengthening conversion and complementary
industries related to sericulture can significantly increase the industry’s added value and ensure
income sustainability for stakeholders. Accordingly, formulating supportive policies, developing
appropriate infrastructure, enhancing specialized knowledge, and providing marketing platforms
constitute the four main pillars for the sustainable development of the sericulture industry.
Achieving these objectives requires collaboration among the government, the private sector, and
stakeholders; attaining the desired outcomes will not be possible without synergy among these
actors. Therefore, it is recommended to consider the revival of the sericulture industry a top
priority for rural development in development programs and long-term national strategies, so as
to curb excessive migration and secure sustainable employment and income for future
generations.
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Table 1. The fuzzy comparison scale in criteria evaluation (Chang, 1996)

(Fuzzy number) ;1 sae

(Linguistic scale)  b; wlie

(LL1)
(0.66,1,1.5)
(0.4,0.5,0.66)
(0.29,0.33,0.4)
(0.22,0.25,0.29)

(Equal importance) yly Cuonl
(Relatively unimportant) coenlyS’ (9]
(Unimportant) CoanleS
(Very unimportant) CaesleS jluw
(Very unimportant) CuesleS L3

dloro yguw 39y 31 45 jlae yo 59 4 do g b cdaldl )
IS tij g sij oy pu il (F) abaly 51 odlil b g 345 o
gl oo

Sy =W Mysty =W,V [¥]

onl (651 Cute aie Jooly Yoy 93 wm dpe
oS (BENIS®) Nonly (536 (giio dingo Jol, 5 (BFPIS")
5) 5 (0) csloalasl 31 oolical b coul s g6 S

g oo JSuis
BFPIS =[(1 v )(s5 Vi) (i vi)T (0]
BENIS =[(4 vy Ytts »v5 )ors(tty s Vi )T 7]

—max{s,} V { },

,u/—mm{s/ v]’—mm{ } (j=12,..,m)
(A) 5 (V) bsly, alussas @;,ﬁww alols mlal)a

D(x,,BFPIS):J%i((s,,—y,*)2+(t,,—y;)2) [V]
D(x,,BMWS):\/%i((s” —u) -V [A]

(A) Ay dhwges 4035 o (o35 (o 42 )3 ol 3 g
oS 4oL 5l ban S cf polie 4 dxgi b 45 350 0 (s
gl oo (g4

~ D(x,,BFNIS) [4]
" D(x,,BFPIS)+D(x,,BFNIS)

Cxwo dﬁ)uﬁ"’ Mo L;:L»Lw L51)" c‘.\.ul 5
6ul§A&a§LA§) ul)]aA )l d)‘SD)‘Qf l) 6)94-‘5 d)]—\JLCy
Jebs ey b S e iy w0jg o) Ve b
LAb gdodted g glelis ehatel p St (glgiore
Joi> 0 WS (il ()6l g Caio )3 39250 SIS
o 4 ¥

e dmsbr (1) el 5l oolizl b casl e

k{l S )

+1  j>1
Ao (V) aaly 5ol I a)lae adgl o) ¥ dl> e
Do o 48)S a5 13 SO CunsS Hlme (59 9 00

1 j=1
q~j = *‘71—1 - [Y]

Jj>1

oy Laog? U imn (o gl oo (] o 2D aloye
23,5 (s dpmlxe (1)
q

Wj = noo. ’ W;/ :(mﬂ ’W/m ’Ww) [Y‘]

ek
I bpasls gaas) lp Vel -5
o3l )Yl (556 sl 0)linoiz (635 waeval ST
ol olesl 3l &S Cnl opl s bl ool
5 Cuie Ay Jooly I «alols oy gelies» (gl Wb
Hwang & ) sil o aipe Jooly jl €alols oy 5,900
oher o (saedl bwg  bgy ol (Youn, 1981
I deusgd (e3Meo ¥+ VA Jlo y> (Alghamdi et al., 2018)
porcie b ABLd Vonlmgjlh el pU Loy oS
KI5 lawgs (000 VAAF Jlo 10 ;Y50 (56 slade gooro
5B slbas somo (Masoumi et al., 2023) o dlpsuiy
40 0dgie oS A (531 glardcgazme g yS HYeuls
6B slrasgeme (3 pais jb ol (-V0Y) Lzz’oT Coguas
S L3 (v V) o3l > (S 998 0 Sy Hlade g3 b Y auls
b bsye polb She Sl colsy oliee samslis &S
ol oyl &S (=) n)d.Lols)b 85590 9 Cawl (4518 ac gosmo
Chla 4 drg b oy cnl 2 cul Culs) pas e
S Oygo ol 4 D9d 0 JSWS rensd u yilo B 13
el odimd L g Cuwl alaBed (65 0 S L plo )y
ol ¢ Jlre s p xj A S

€ 3 Cn
xy (i) (i) (B3 Vi)
F= x5 | (V1) : (t5V5) . (IUZ/n:’VIrn) W=, T

X GsVa)) (nsVi2) o (s V)

2- Bipolar Fuzzy Negative Ideal Solution

1- Bipolar Fuzzy Positive Ideal Solution
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Table 2. Existing problems in the sericulture industry
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Table 3. The results obtained from the fuzzy Swara method
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Table 4. Open coding and axial coding of interviews to calculate entrepreneurial strategies
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Table 5. The weighted matrix of average scores based on experts’ opinions

Cs Cs Cs C Ci

(-0.09, 0.17) (-0.04, 0.04) (-0.02, 0.04) (-0.13, 0.16) (-0.10, 0.22) S
(-0.06, 0.19) (-0.03, 0.05) (-0.02, 0.04) (-0.10, 0.19) (-0.10, 0.22) S
(-0.03, 0.23) (-0.02, 0.06) (-0.03, 0.04) (0.00, 0.29) (-0.03, 0.29) S
(-0.08, 0.18) (-0.03, 0.05) (-0.02, 0.04) (-0.07,0.21) (-0.06, 0.25) S
(-0.08, 0.18) (-0.03, 0.05) (-0.01, 0.05) (-0.10, 0.19) (-0.10, 0.22) Ss
(-0.05, 0.20) (-0.02, 0.06) (-0.03,0.03) (-0.09, 0.20) (-0.05,0.27) Ss
(-0.09, 0.17) (-0.01, 0.07) (-0.02, 0.05) (-0.13, 0.16) (-0.08, 0.24) Sy
(-0.06, 0.19) (-0.03, 0.05) (-0.01, 0.05) (-0.04,0.16) (-0.10, 0.22) Ss
(-0.08, 0.18) (-0.02, 0.06) (-0.02, 0.05) (-0.13, 0.16) (-0.10, 0.22) S
(-0.04, 0.22) (0.00, 0.08) (-0.03, 0.04) (-0.10, 0.19) (-0.06, 0.25) Sio
(-0.05, 0.20) (-0.02, 0.06) (-0.02, 0.05) (-0.03, 0.26) (-0.06, 0.25) Sui
(-0.04, 0.22) (-0.01, 0.07) (-0.03, 0.04) (-0.10, 0.19) (-0.08, 0.24) Siz
(-0.09, 0.17) (-0.03, 0.05) (0.00, 0.06) (-0.04, 0.24) (-0.10, 0.22) Si3
(-0.05, 0.20) (-0.02, 0.06) (-0.01, 0.05) (0.00, 0.29) (-0.03, 0.29) S
(-0.04,0.22) (-0.02, 0.06) (-0.02, 0.05) (-0.03, 0.26) (-0.03, 0.29) Sis
(-0.06, 0.19) (-0.02, 0.06) (-0.01, 0.05) (-0.03, 0.26) (-0.06, 0.25) Sis

Table 6. The positive and negative ideal matrix

ke 5 Cute dly s lo =7 Jgan

Cs Cs Cs

C Cy

(-0025, 0.229) (-0.004, 0.077)
(-0.089, 0.165) (-0.040, 0.040)

(-0.003, 0.061)
(-0.032, 0.032)

(0.000, 0.287) (-0.032, 0.287) BFPIS
(-0.129, 0.158) (-0.096, 0.223) BFNIS
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Table 7. The results obtained from the TOPSIS fuzzy-bipolar method

a3, s 4> ) - ; S
Rank Relative degree D (xi, BFNIS) D (XI’ BFPIS) Altarnative
16 0.0562 0.0097 0.1622 N
12 0.2377 0.0403 0.1249 S,
1 0.8391 0.1586 0.0304 S;
10 0.4057 0.0680 0.0995 S4
13 0.2273 0.0388 0.1318 Ss
8 0.4441 0.0774 0.0969 Se
14 0.2004 0.0382 0.1524 S;
0.5106 0.0932 0.0894 Ss
15 0.1712 0.0317 0.1563 So
9 0.4124 0.0761 0.1084 Sio
4 0.6862 0.1156 0.0529 Su
11 0.3765 0.0689 0.1141 Si2
7 0.4713 0.0915 0.1027 Si3
2 0.8313 0.1518 0.0308 Sis
3 0.7800 0.1321 0.0373 Sis
5 0.6463 0.1117 0.0612 Sis
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Figure 1. The strategies presented in different parts of the sericulture value chain (Source: authors)
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