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The Regulatory Push for Bioproducts

A global shift towards sustainable materials and bio-economies is underway to reduce fossil 

fuel dependency.

New regulations and directives incentivize the use of renewable, non-food bioproducts like 

Guayule.

There is a strategic push to develop local, resilient supply chains for critical raw materials, 

such as natural rubber.

Guayule is a prime candidate, offering a domestic source of high-quality rubber and 

valuable co-products (resins, oils, biomass).
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The Market-Mechanization Link and the “GAP” 
for new industrial crops
1. Market Demand
Large-scale, stable demand from industry 
justifies investment. Farmers will only 
commit to planting large acreage when a 
market is secure and profitable.

2. Technological Response
Machinery companies respond to this demand 
by investing in R&D for specialized equipment. 
This development leads to higher efficiency, 
lower harvesting costs, and better product 
quality.

A Barrier to Scaling
New industrial crops, like Guayule, often lack the immediate, large-scale market interest needed to 
"pull" technological development.

Without this secure demand, specialized machinery development stalls, creating a significant barrier to 
entry and profitability for early adopters.
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The Harvesting & Economic Dilemma

The Adaptation Problem: Lacking specialized machines, farmers must adapt existing equipment 

(e.g., forage harvesters), which is often inefficient, damages the product, or has low yield.

The "Chicken & Egg" Problem: A new crop must guarantee sufficient, continuous 

income to justify large-scale production. Even if a perfect machine is developed, farmers 

cannot afford the high capital cost until the crop is proven profitable.
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Guayule Harvesting Systems Analysis

Adapting Existing Technology
A key advantage for Guayule is its physical structure (a woody shrub) is very similar to 
other established niche crops, most notably.

This allows for the adaptation of existing machineries harvesters, providing a viable, 
semi-specialized starting point without needing to invent a new machine from scratch.

1. Low Density, High Volume

The harvested biomass has a very low bulk density. This 
creates significant logistical and transport challenges, 

increasing costs and storage requirements.

2. Rapid Deterioration

The product, once harvested, can degrade 
quickly. This prevents the use of standard 

densification technologies (like baling) that could 
otherwise solve the density problem.

Logistical Challenges



Anatomy of Guayule & Industrial Uses
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Source of valuable essential oils, resins, and potential 

pharmaceuticals.

The primary location of natural rubber (latex) particles. This is 

the main target for industrial rubber extraction.

The remaining plant matter after extraction, suitable for biofuels, 

green building materials, or soil amendments.

Leaves & Stems

Bark (Phloem)

Woody Biomass (Bagasse)
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Potential Harvesting Methods
Method 1: Direct processing

The plant is cut and immediately chipped or processed by 
the harvester in the field.

• Pro: Higher density material.

• Pro: Improved transport and logistics efficiency.

Work 
System Key Advantages Key Disadvantages

Shredded 
Material

High work productivity
Limited transport costs

Resin Clogging: Requires frequent 
cleaning of cutting organs.

High number of required machines.

Baled Whole 
Plant

Good work productivity
Avoids resin cleaning issue (major 

operational gain)

Risk of plant damage
Potentially higher transport costs (due to 

volume)

Method 2: Two-step processing

The entire plant is cut and loaded directly onto a 
trailer (e.g., using a modified forage harvester).

• Pro: Rapid execution.

• Pro: Biomass remains intact for processing.
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Based on field experience, and research papers on the topic, the high resin content in Guayule can 
significantly interfere with the mechanical components of the harvesting methods.

Resin buildup causes jamming, reduces operational efficiency, and increases 
machinery downtime and maintenance.

Preliminary Economic Results based on literature and simulation 
(€ per Ton of Dry Substance - tss⁻¹)

The **Baled Whole Plant system with a Round Baler (I1)** is the most cost-effective 
option, nearly half the cost of its nearest competitor.

(Note: These are preliminary results based on literature and simulation.)

Shredded 
Material

Baled 
Whole 
Plant

± 10€

± 6€

± 6€

± 3€
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Summary & Future Outlook

No Dedicated Machine: As of today, no fully dedicated, commercially specialized Guayule 

harvester exists.

Viable Options: Both "Cut & Load" and "Cut & Process" methodologies are functional and work for 

the crop.

The Final Use is Key: The choice of method must be driven by the end-user's (processing facility) 

requirements.

The Future: Once the Guayule supply chain is clear, harvesting will be refined to optimize for 

the most valuable parts (e.g., rubber, oils, or biomass).
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