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Article Info ABSTRACT

Article type: Background and Objectives: Nanocelluloses have attracted the attention
Full Length Research Paper  of governments and investors due to their wide applications in many
industries. The recognition and potential of nanocellulose has encouraged
countries to invest in this green product. However, in Iran, nanocellulose
production is still at laboratory scale due to unidentified challenges and
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gwg'%’ and demand, of nanocellulose were identified and analyzed through three stages Delphi

questionnaire. This process involved the participation of 10 experts,
including academic professors, private manufacturing and technology
companies. The internal factors (strengths and weaknesses) and external
factors (opportunities and threats) affecting supply and demand of
nanocellulose were identified in a separate tables of the SWOT analysis.

Results: In the strength subnetwork 8 indicators were identified. These
include creating high added value for raw material and nanocellulose
products; diversity and availability of raw materials; biocompatibility and
biodegradability of nanocellulose products; the ability to produce a new
generation of efficient products with nanocellulose; creating sustainable
development through the commercialization of nanocellulose; individual
energy contribution with high local technical knowledge; less space for
nanocellulose production; variety of nanocellulose products. In the weak
subnetwork 9 indicators were identified. These include size change of
nanocellulose during drying; high cost associated with energy, operation,
land, and machinery; need for significant investment; high cost of drying
nanocellulose; lack of government and bank investments; low production
efficiency; inefficiency of equipment for nanocellulose use; production in
the form of nanocellulose gel (with water); expensiveness nanocellulose
production method compared to competitors). In the opportunity
subnetwork 7 indicators were identified and include use of nanocellulose in
various fields; high innovation and novelty in the field of nanocellulose
applications; attracting foreign investors and the private sectors; suitable
export markets in the region; the possibility of accessing the technical
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knowledge from other countries' production; need for high-tech research
and development; government support for the nanocellulose production
industry; rapid transformation of nanocellulose products worldwide.
Eventually, in the opportunity subnetwork 8 indicators were identified and
include. Availability of raw materials and alternative products; customization
potential of nanocellulose; low price of raw materials and competing
products; expensiveness of nanocellulose; lack of specialized production
machines; Managers' reluctance to take risk in adapting new products;
challenges in introducing and promoting new products in the market.

Conclusion: The indicators that have significant impact on the supply and
demand of nanocellulose were identified by experts using Delphi and
SWOT methods. By implementing the proposed solutions, it is possible to
achieve mass production and commercialization of nanocellulose in Iran.
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Table 1. Strengths affecting the supply and demand situation of nanocellulose.
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Table 2. Weakness affecting the supply and demand situation of nanocellulose.
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Table 3. Opportunities affecting the supply and demand situation of nanocellulose.
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Table 4. Threats affecting the supply and demand situation of nanocellulose.
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