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– Case Study – 

Innovative design of plant-straw based 
environmentally friendly products

 

The status quo of China’s use of plant straws 

Wheat straw, rice straw and reed are commonly known plant straw fibers 
that are usually burned or returned to the field rather than being fully 
utilized. In recent years, the National Development and Reform 
Commission, the Ministry of Agriculture, the Ministry of Finance and 
other ministries released some official documents to encourage the 
comprehensive utilization of plant straw, to improve straw utilization, and 
to reduce air pollution caused by straw burning. Plant straw fibers can be 
utilized in many ways, and the most well-known is to make mold products. 
However, the current straw-based mold plastics are still in an early stage 
of development as both the design and functions need to be further 
developed to meet the needs of the market and consumers. Therefore, 
there is a significant need for design innovation and the identification of 
market opportunities. 
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Fig. 1. Plant straw. 
Source: Unsplash 
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Solutions 

Pulp molded products are produced through 3D paper making technology. The process crushes straw fiber 
and mixes it with pulp water, then injects it into a mold through a pipe, and finally the molding is compressed. 
Pulp molded product features impermeability and tightness. It is waterproof, oil-proof, and can be refrigerated. 
It is also heatable, bakeable, pollution-free and degradable. The raw material is 100% straw fiber with a very 
small proportion of food grade waterproofing and oil-proofing agent. There are no other chemical ingredients 
in it. Therefore, the resulting product is a completely environmentally friendly packaging made from nature! 
Here are some areas that apply plant-straw based pulp molded products: 

1. Food packaging 

The main straw-based products are disposable tableware, cake plates, etc. Food packaging is commonly 
and widely used, in various forms and for large amounts of products. In 2011, the world's total 
consumption of disposable degradable tableware was about 63.5 billion units. In 2012, that figure grew to 
68.89 billion units and in 2013 reached 74.75 billion units (Wang, n.d). Data indicates that there is a 
growing market demand for such environmental-friendly consumables (Wang, n.d). 

2. Industrial packaging 

Industrial straw packaging products (commonly known as paper trays), abbreviated as PMP, use various 
types of plant straw as raw materials. Following hydraulic pulping and adding ingredients, the straws are 
mixed into a pulp with given concentrations. Then, the pulp is placed in a special metal mold and made 
into wet billet. Finally, after drying and hot pressing, the well-formed wet billet becomes the finished 
product.  

In the main, these products are: high-end computer packaging boxes (for companies such as Dell), cell 
phone packaging (for Apple, HTC, etc.), razor lining (such as the Gillette razor), precision instrument 
component lining, makeup packaging boxes, etc. These straw-based packages include shock protection 
and good-looking decoration. With the internationalization of electronic products, many countries have 
specified their requirements about packaging materials, and restrict or even ban the use of foam as a 
packaging lining in order to reduce white pollution. Straw-based packaging is used in about 60% of 
industrial products exported from China, a figure that indicates a high market demand with a wide range 
of applications (Wang, n.d ). 

3. Medical packaging  

In the medical field, molded products made from straw fibers are mainly disposable products used in 
hospitals or on the frontline in battlefields, and include items like paper urinals, paper bowls and hand 
guards. These products are commonly used as they are disposable and can be shredded into paper fiber 
and discharged into the hospital sewerage system, which avoids the cross-contamination of pathogens.  

As significant improvements are made in medicine and there are increased national investments in 
healthcare and a higher degree of hygiene, more and more disposable medical supplies with higher hygiene 
and more convenience will be widely used. Such improvements create greater opportunities for the 
development of renewable straw fiber products. Businesses will enhance the research and development in 
order to enable straw fiber products to contribute to medical advancements.  

4. Agricultural straw packaging 

Straw fiber products are mainly used as packaging materials for fruits, eggs, egg trays, seedling cups and 
plant nursery pots. These straw-based products are pollution-free and degradable. Moreover, straw fiber 
can be dyed in various colors and made into all kinds of shapes to satisfy the needs of consumers. China 
has a large-scale agricultural industry and more governmental policies will be in place to support the future 
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development of agriculture. Therefore, more research and development needs to be done to facilitate the 
competitive use of straw fibers in agriculture. 

5. Entertainment toys 

Straw fiber products are turned into children's facial masks, animal crafts and other toys. There are 
currently a number of new products with a low market penetration. However, these are gradually replacing 
traditional plastic products although there is a need for further development. In western countries, where 
masked balls are often held, this kind of disposable mask is attractive both in terms of use and price. During 
holidays such as Halloween these products are very popular. 

 

 

Typical Solutions 

1. Straw fiber environmental-friendly tableware 
Disposable straw fiber tableware is environmentally friendly 
and is widely in catering, entertainment (for example, trays 
for dried fruits in karaoke), conferences and conventions, etc. 
Straw-based tableware is made through a new process of 
straw fiber extraction, which ensures the final products 
contain no bisphenol A, heavy metal, formaldehyde, 
plasticizer and other substances. Features such as being 
lightweight, shockproof, thermally insulated, water and oil 
resistant as well as safe and hygienic, mean that straw-based 
tableware is the best alternative to traditional tableware. It has 
passed tests from international authorities, such as the 
National Institute for Product Quality Supervision and 
Inspection, the United States’ Food and Drug Administration 
and Germany's Rheinland Antimicrobial Testing. 

 
2. Straw fiber USB flash drive 

The USB flash drive product made of straw fiber 
represents a new application for environmentally friendly materials in electronic products. The degradable 
shell facilitates the classification and recycling of electronic products. The design of a set of multiple 
drives expands the application. Consumers are able to mark the surface of the USB flash drive, which is 
convenient for classification and archiving. 

 

  

Fig. 2 & 3. Straw fiber tableware.  
Source: Straw tableware market prospect analysis, alternative to 

traditional tableware in safety, health and environmental protection.  

Fig. 4 & 5. Straw fiber USB flash drive.  
Source: Appreciation of the best work!Brainstorming 

of straw fiber packaging product design.  
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