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ABSTRACT: ‘DRIVE4EU - Dandelion Rubber and Inulin Valorization and Exploitation for Europe’, a 

demonstration project, aims at the development of a value chain for natural rubber and inulin from Rubber 

dandelions. The objective of the project is to set up a new European chain for the production and processing of 

natural rubber. This will enable the EU to become less dependent on the import of natural rubber and at the same time 

to respond to the threat of a global rubber shortage. The viability of using Rubber dandelions for rubber and inulin for 

bioplastics (PEF – Polyethylene Furanoate) production depends on the sustainability of this new value chain. Within 

the project an environmental assessment using the methodology of Life Cycle Assessment (LCA) is performed. The 

aim is to identify, quantify and assess the most important environmental impacts and benefits of rubber and inulin 

from Rubber dandelion based on the whole value chain. Within the LCA scientific environmental indicators (e.g. 

global warming potential, cumulated primary energy demand, land use, water use, and acidification) will be used to 

guide the development of the DRIVE4EU value chain to realize the highest possible sustainability in comparison to a 

substituted reference system (natural rubber from Hevea tree and PET from fossil resources). The combination of 

natural rubber and inulin makes Rubber dandelion very interesting as a production platform. 
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1 INTRODUCTION 

 

Natural rubber is a sustainable material that is used 

for more than 40,000 products, among others natural 

rubber is applied in construction (sealants), medicine 

(gloves) and transportation (matting, tyres) industries. At 

the moment natural rubber is exclusively harvested from 

the rubber tree of which about 90% is grown in South 

East Asia. Because of the specific quality aspects of 

natural rubber in many products it cannot be replaced by 

synthetic rubber. DRIVE4EU - ‘Dandelion Rubber and 

Inulin Valorization and Exploitation for Europe’, a 

European demonstration project sets up a European chain 

for the production and processing of natural rubber and 

inulin from Taraxacum koksaghyz (TKS, Russian or 

Rubber dandelion) to become less dependent on the 

import of natural rubber.  

The main activities in DRIVE4EU are: 

• breeding of plant genotypes with high root biomass, 

high rubber and inulin yield, 

• amplification of seed batches for agronomic tests and 

large scale demo field trials, 

• optimized cultivation (Figure 1) and harvest methods 

of Rubber dandelion, 

• ecological analysis of the gene flow between TKS 

and wild dandelions, 

• scaled-up and optimized extraction and refinery 

protocol for natural rubber and inulin, 

• testing and application of natural rubber and inulin in 

end product uses (Figure 4), and 

• demonstration of the environmental and economic 

sustainability of the new production chain for natural 

rubber and inulin. 

 

 

2 PURPOSE OF THE WORK AND APPROACH 

 

DRIVE4EU demonstrates the technical, economic 

and environmental feasibility of the use of Rubber 

dandelion as a production platform for natural rubber and 

inulin, the possible product portfolio is shown in Figure 

2.  

 

 
 

Figure 1: Cultivation of Rubber dandelion 

 

The viability of using Rubber dandelions for rubber 

and inulin production depends on the sustainability 

(environmental, economic, social) of this new value 

chain. Within the project an environmental assessment 

using the methodology of Life Cycle Assessment (LCA) 

is performed. The aim is to identify, quantify and assess 

the most important environmental impacts and benefits of 

rubber and inulin from Rubber dandelion based on the 

whole value chain. The environmental effects are 

analyzed for each process in the value chain (cultivation, 
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transports, conversion and waste treatment) and in 

comparison to the processes of the conventional reference 

system. LCA has become a standard tool, defined in the 

International Standards ISO 14040 and 14044. 

Environmental effects include the use of natural 

resources and the effects of emissions. The stages include 

extraction of raw materials, manufacturing, distribution, 

product use, recycling and final disposal (from cradle to 

grave/gate).  

 

 
 

Figure 2: Value chain with its possible product portfolio 

 

 

3 SCIENTIFIC INNOVATION AND RELEVANCE 

 

DRIVE4EU demonstrates a new value chain for 

European natural rubber and inulin production and 

enables the EU to become less dependent on the import 

of natural rubber and at the same time to respond to the 

threat of a global rubber shortage. Within the Life Cycle 

Analysis (LCA) scientific environmental indicators (e.g. 

global warming potential, cumulated primary energy 

demand, land use, and acidification) are used to guide the 

development of the DRIVE4EU value chain to realize the 

highest possible sustainability in comparison to a 

substituted reference system. 

 

 

4 RESULTS 

 

Within the LCA different cases are modelled by 

defining the system boundaries, the DRIVE4EU 

production chain and relevant reference systems, 

providing the same main products and co-products and 

using the same area of land as the Rubber dandelion 

system (Figure 3). The LCA within DRIVE4EU provides 

information about the environmental sustainability of the 

DRIVE4EU process chain (natural rubber and PEF 

produced from inulin) in comparison to the substituted 

reference system (natural rubber from rubber trees and 

PET from fossil resources). E.g. the GHG emissions for 

the 3 main rubber products from fresh latex extracted 

from rubber trees amount between 0.6 – 0.8 t 

CO2eq/tproduct. To cover the growing demand of natural 

rubber, the areas with rubber trees are expanding and 

consequently with some loss of natural forests, therefore 

as well the effect of land use change (LUC) is relevant. 

Considering that 2% of the plantation area is affected by 

LUC, the GHG emissions raise to approx. 0.9 – 1.1 kg 

CO2eq/tproduct.  

 
 

Figure 3: DRIVE4EU value chain in comparison to the 

conventional reference system 

 

 
 

Figure 4: Bicycle tyre from Rubber dandelions 

 

 

5 CONCLUSIONS  

 

DRIVE4EU demonstrates the technical and economic 

feasibility and the environmental sustainability of the use 

of Rubber dandelion as a production platform for both 

natural rubber and inulin. The inulin can be used as raw 

material for the production of PEF. The combination of 

natural rubber and inulin makes Rubber dandelion very 

interesting as a production platform. The project offers 

the EU a unique competitive advantage, because 

DRIVE4EU relies heavily on the industrial expertise in 

the fields of Rubber dandelion breeding and biorefinery 

of inulin containing root crops. 
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8 LOGO SPACE  

 

www.drive4eu.eu 
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