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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)
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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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A5 dilisee Jnlye )3 opg through modern technologies, new techniques in silkworm
Si Development and rearing, smart farm management
application of advanced ) i ) DBl S I3 s pl gl 3 Cng Srgld e pl slop S S S0
tec}tmologlfes 1ndd1ftferent CadS 3942 53 iy g}md)gt{ gl > byt cln Ko 1 el
stages ol production Advanced technologies in quality Improving silkworm genetics, advanced silk-processing
improvement technologies, fiber quality control, using advanced sensors in
processing
i sl 5 el o) gt Cabyls gl dacgygld s gyg0 02 Gl s ye b adg Jolie (sjlodr LSy
Development of the silk supply chain . . el (o 25 . . -
and processing Integrating production to market stages, increasing productivity
oo dnwg 5 3bml jl Coles with technologies, enhancing industrial silk production capacity
el b Lo a5 5 o drwgs w.:i)glf;gl; Slgo 8Ll il 5l (olal)] 9 (295l ©Y gaze A5
Y guams 039381455 Lialidl el o - . s 5yl o (Sdjy mlio rv.u:l’\.){l 31 oalitol ¢ oty pl Sligy oo
s [Ea it P Nl ul“s oSS & byl dlge b &ilysles Y guae ()b
- Complementary industries based on Producing pharmaceutical and cosmetic products from silk,
Sis Supporting the by-products Gt ) ) !
3 establishment and recycling silk by-products, developing the silk garment industry,
development of conversion using silk in medical and biotechnology industries, designing
and complementary innovative products with silk materials
industries related to silk to b sata pl (o (slats p dxgs uats ol Y guazo (gl (yhe (S Mdn
increase product value and ] ) 3l s 3959 5 lpdlo clad el dgste ¢ sads il SV guasen (gl Jlied
efficiency 03938l,y55,] Lial9l . b
Increasing added value Modern packaging for silk product,; developing national silk
brands, digital marketing for silk products, improving export
strategies, and entering global markets
SiS slaoin (Jlo el g 5)90 00 d9st b laipo iy slaca sl 1)l
o int | s e 5 bolKishs b ()5 )05 5 hyg 0 23> slaoged dags g)lule g
9 &0 iRy Sl o S ela dmab | coles . Slidss
: ; S0 ek e (s
2 24 (slas)gld dnwgs Supporting applied research Providing research priorities related to improving productivity
Gl Caio il gladie; and financing sericulture research projects, developing new
Sis Supporting applied resear::h breeding and maintenance methods, collaboration between

and the development of new
technologies in various
aspects of the sericulture
industry

universities and research centers.

L slacs)sld 6 pS,8
Use of new technologies

9 Sk By (Slacsysld (e E)lie Cu e ) (Eghae ign Sl edlit]
el il CesS D90 33 (6ygldgl 1 ookl (g lgSS
Using artificial intelligence in sericulture farm management,
advanced packaging and storage technologies, applying
nanotechnology to improve silk quality
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Table 5. The weighted matrix of average scores based on experts’ opinions

Cs Cs Cs C C
(-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) Ss
(-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) (-0.03, 0.27) Se
(-0.09, 0.17) (-0.01,0.07) (-0.02, 0.05) (-0.13,0.16) (-0.08, 0.24) S7
(-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) So
(-0.04, 0.22) (0.00, 0.08) (-0.03, 0.04) (-0.10, 0.19) (-0.06, 0.25) St
(-0.05, 0.20) (-0.02, 0.06) (-0.02, 0.05) (-0.03, 0.26) (-0.06, 0.25) Su
(-0.04, 0.22) (-0.01,0.07) (-0.03, 0.04) (-0.10, 0.19) (-0.08, 0.24) Si2
(-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) Su
(-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
R 9 St iy e =5 o>
Table 6. The positive and negative ideal matrix
Cs Cq Cs3 C2 Cy
(-0.025, 0.229) (-0.004, 0.077) (-0.003, 0.061) (0.000, 0.287) (-0.032, 0.287) BFPIS
(-0.089, 0.165) (-0.040, 0.040) (-0.032, 0.032) (-0.129, 0.158) (-0.096, 0.223) BFNIS

Y oulm 65 Ll g, 5l odelcuwsay gl =V Joio

Table 7. The results obtained from the TOPSIS fuzzy-bipolar method

a3, RPN - ; ajS
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;
6 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)

Referecnes

Abdolazimi Heris, M., Rahimi Kolour, H., & Hosseinzadeh Jenagurd., F. (2024). The Effect of
Entrepreneurial Leadership Dimensions on the Entreprencurial Intention of Rural Women, Emphasis
on Entrepreneurship Education in Ardabil Province. Journal of Entrepreneurial Strategies in
Agriculture, 11(1), 150-163. https://doi.org/10.61186/jea.11.1.150. [In Persian]

Akbari, M., & Ebrahimpour, M. (2023). Analysis of the value chain of selected key activities of Guilan
province with an emphasis on the development of sustainable employment. Research Project of the
General Directorate of Cooperation, Labor and Social Welfare of Guilan Province. [In Persian]

Alghamdi, M. A., Alshehri, N. O., & Akram, M. (2018). Multi-criteria decision-making methods in bipolar
fuzzy  environment.  International  Journal — of  Fuzzy  Systems, 20,  2057-2064.
https://doi.org/10.1007/s40815-018-0499-y

Buhroo, Z. 1., Bhat, M. A., Malik, M. A., Kamili, A. S., Ganai, N. A., & Khan, 1. L. (2018). Trends in
development and utilization of sericulture resources for diversification and value addition. International
Journal of Entomological Research, 6(1), 27-47. https://doi.org/10.33687/entomol.006.01.2069

Chang, D. Y. (1996). Applications of the extent analysis method on fuzzy AHP. European Journal of
Operational Research, 95(3), 649-655. https://doi.org/10.1016/0377-2217(95)00300-2

Chen, X., Chen, H., Zhao, M., Yang, Z., & Feng, Y. (2022). Insect industrialization and prospect in
commerce: A case of China. Entomological Research, 52(4), 178-194. https://doi.org/10.1111/1748-
5967.12576

Erwin, T. (2002). Tropical forests: their richness in Coleoptera and other arthropod species. Foundations
of Tropical Forest Biology: Classic Papers with Commentaries, 36(1), 438.

FAO. (2022). Global Sericulture Trends: Production, Consumption, and Trade. Food and Agriculture
Organization of the United Nations.

Feyso, A., Shibru, G., & Hailu, E. (2021). Sericulture value chain analysis in Gamo Zone, Southern
Ethiopia. Journal of Science and Inclusive Development, 15-40.

Ghaffari-Roodsari, Z., & Ebadi, M. (2023). challenges and issues facing the silk production industry and
guilan owners of skillworms 1300-1335Ah/1882-1917AD. History of Islam and Iran, 33(58), 65-95.
[In persian]

Habeanu, M., Gheorghe, A., & Mihalcea, T. 2023. Silkworm Bombyx mori—sustainability and economic
opportunity, particularly for Romania. Agriculture, 13(6), 1209.
https://doi.org/10.3390/agriculture13061209

Hwang, C. L., Yoon, K., Hwang, C. L., & Yoon, K. (1981). Methods for multiple attribute decision making.
Multiple Attribute Decision Making: Methods and Applications a State-of-the-Art Survey, 58-191.
https://doi.org/10.1007/978-3-642-48318-9 3

Jaiswal, K. K., Banerjee, 1., & Mayookha, V. P. (2021). Recent trends in the development and
diversification of sericulture natural products for innovative and sustainable applications. Bioresource
Technology Reports, 13, 100614. https://doi.org/10.1016/].biteb.2020.100614


https://doi.org/10.61186/jea.11.1.150

Sloskor (pame g (oguano Luw duw )99 ol > doxo

o Sl Cato (udimly 5 oVl G5 0055 dmgi (sl Wl B slodyeal,

Kadir, N. (2018). Analysis of entrepreneurship perception and business developmental strategy of silk in
Wajo Regency, South Sulawesi, Indonesia. International Journal of Law and Management, 60(1), 102-
113. https://doi.org/10.1108/IJILMA-11-2016-0114

Kamruzzaman, M., Al Mamun, M. A., Das, J., Kamruzzaman, & Alam, G. M. (2023). Employment
Potential of Sericulture for Underprivileged Section: Assessment of Value Chain Analysis in
Bangladesh. In Advancement of GIl-Science and Sustainable Agriculture: A Multi-dimensional
Approach, 185-198. https://doi.org/10.1007/978-3-031-36825-7 12

KerSuliene, V., Zavadskas, E. K., & Turskis, Z. (2010). Selection of rational dispute resolution method by
applying new step-wise weight assessment ratio analysis (SWARA). Journal of Business Economics
and Management, 11(2), 243-258. https://doi.org/10.3846/jbem.2010.12

Mahboubi, M., & Emdadi, A. A. (2015). Factors inhibiting the development of silk-raising businesses in
the rural suburbs of Soumasara. Rural Development, 18(4), 111-131. [In Persian]

Mardia, M., Iriani, N., & Kamaluddin, M. (2017). The Agribusiness Model of Natural Silk System in
Soppeng Regency. In 2nd International Conference on Education, Science, and Technology (ICEST
2017), 22-24. Atlantis Press. https://doi.org/10.2991/icest-17.2017.8

Masoumi, S. S., Asgharpour, M. H., & Guilani, M. J. (2023). Analysis of Barriers to the Establishment of
Green-Lean Six Sigma Using Bipolar Fuzzy Sets. Karafan, 20(65), 343-363. [In Persian]

Masoumi, S., & Asgharpour, M. H. (2021). From Analyzing the Fragility of the Value Chain of Agricultural
Businesses to Providing Solutions for its Agility: A Study of the Beekeeping Industry and Bee Products.
Journal of Studies in Entrepreneurship and Sustainable Agricultural Development, 8(2), 1-16. [In
Persian]

Masoumi, S., Asgharpour, M. H., & Jamshidi Guilani, M. (2024). Developing strategies to create and
develop the value chain of industries related to edible insects in Guilan province. Journal of Studies in
Entrepreneurship and Sustainable Agricultural Development, 11(1), 19-38. [In Persian]

Mohtashami, T. (2024). The analysis of silk industry development strategies: an application of SWOT-
ANP model. Agricultural Economics and Development, 31(4), 49-71. [In Persian]

Motamed, M., & Por-Alidehi, Q. (2020). The challenges ahead of Noghandari as a sustainable income-
generating rural activity in Gilan province. Coastal Geographical Studies, 2(1), 5-24 [In Persian]

Panahi, A., & Rah, N. (2021). The petitions of the youths of Guilan to the National Assembly during the
first years of Reza Shah Pahlavi's rule (1306-1309). Ganjine-ye Asnad, 31(1), 164-198. [In Persian]

Rostini, R., Souisa, W., Masmarulan, R., & Yasin, N. (2021). Competitiveness development, learning
orientation, entrepreneurial commitment and business performance in the silk industry. Management
Science Letters, 11(3), 903-908.

Sadeghi, S., & Shahnazari, A. (2024). Evaluation and Prioritization of Strategies to Improve the Current
Situation of the Agricultural Sector of Mazandaran Province Using the Fuzzy TOPSIS Method. Journal
of Entrepreneurial Strategies in Agriculture. 11(1), 1-16. https://doi.org/10.61186/jea.11.1.1 [In
Persian]

Sahneh, B., Sadin, H., & Jahdi, F. (2022). Value chain analysis of Noghandari activity in rural areas of
Ramian city. Amaiesh Geography, 2(12), 45-64. [In Persian]

Sarma, J., Brahma, D., Rajkhowa, A., Bora, S. K., Saikia, D., & Das, B. (2024). Study on the Challenges
Encountered by Eri Silkworm Rearers in Tapioca Cultivation and Eri Rearing in Udalguri District of
Assam. Journal of Scientific Research and Reports, 30(6), 183-190.
https://doi.org/10.9734/jsrr/2024/v30i162032

Sharma, S., Acharya, S., Regmi, S., Poudel, A., & Adhikari, G. (2021). Production Activities and Value
Chain Analysis of Sericulture in Western Inner Terai Region of Nepal. International Journal of Social
Sciences and Management, 8(2), 362-371.

Tabrizi, M. (2014). Qualitative content analysis from the perspective of deductive and inductive
approaches. Social Sciences, 21(64), 105-138. [In Persian]

Thakur, J., & Bali, R. K. (2022). Innovations for reviving sericulture in Jammu and Kashmir. 7he Pharma
Innovation Journal, 11(7), 1126-31.

Zhang, J., Ling, X., Cui, Y., & Chen, H. (2023). Current status and prospects of insect industrialization in
China. Life Research, 6(10). https://doi.org/10.53388/LR20230010


https://doi.org/10.61186/jea.11.1.1

