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The Challenge

Imagine you want to develop a novel crop! 
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The Challenge

Where is the a roadmap? 

Where is the roadmap

collaboration

development

business plan Business model

value chain finance Scale up

germplasm research tools research

IP
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Alternative Natural Rubber source
New Crop for temperate regions of the world

Natural Rubber Market :22.9 billion $ per year (2012)

Hevea brasiliensis is the only source

Production is threatened by:
diseases
oil palm replacement
lack of cheap, skilled tappers
unwanted deforestation

Natural rubber cannot be replaced by synthetic rubber in many applications
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Medical
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NR demand, 
2015 (Mt)





The crop innovation company 5

Alternative Natural Rubber source
New Crop for temperate regions of the world

Nicolai I. Vavilov 

(1887-1943)

Taraxacum Koksaghyz

discovered in 1931

750 Kg High 
Quality Natural 
Rubber per ha. 

per year.

Taraxacum Koksaghyz

gown 1945-1955
Target Yield 2020

//www.sciencephoto.com/image/229006/large/H4220049-Portrait_of_Nikolai_Vavilov-SPL.jpg
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Alternative Natural Rubber source
New Crop for temperate regions of the world

TKS = Taraxacum “Koksaghyz” from Gene Banks

TO = Taraxacum Officinale

TO TKS 

Collecting TKS in Kazakhstan


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Alternative Natural Rubber Crop
Research Strategy – how do we get fro 200 -750 Kg 

VIGOUR genes

RUBBER genes

m
u

ta
tio

n

m
u
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o

n

Molecular breeding

Common dandelion, TO
2x = 16

Sexual, outcrosser

825 Mb

Kazakhstan dandelion, TKS, 200 Kg NR / ha
2x = 16

Sexual, outcrosser

1250 Mb
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Alternative Natural Rubber Crop
Molecular Breeding Tools & Perseverance
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E43/M40_265.1895.9
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E43/M41_058.4368.6
E37/M31_176.8369.6
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E43/M36_051.07
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E43/M45_121.6181.7
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E43/M45_182.6487.4
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E43/M41_525.120.0

E43/M34_273.6221.4
E43/M40_267.71
E43/M41_276.48
E50/M40_194.27
TC14
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E50/M44_389.4323.4
E50/M37_556.6824.3
E43/M33_206.71
E55/M35_198.75
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25.2

E37/M31_293.0226.0
E50/M46_566.8126.1
E50/M40_274.8626.9
E50/M32_571.9227.0
E43/M41_374.6928.6
E50/M44_536.5829.4
E43/M40_214.79
E37/M31_609.64

29.5

E43/M34_165.1931.9
TC8A35.9
E50/M32_185.47
E43/M36_222.10

36.5
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E50/M38_184.7138.1
E50/M37_109.4639.9
E55/M35_268.71
E43/M45_310.39
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E50/M38_134.9047.1
E37/M31_109.4549.1
E37/M43_226.5551.0
E43/M40_074.5653.5
E50/M45_560.2054.5
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E43/M34_132.8460.1
E50/M44_097.7163.0
E43/M34_196.6668.3
TC27L69.1
E43/M34_384.50
E43/M33_127.45
E43/M33_126.45
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E43/M41_076.3974.0
E43/M33_185.5078.8
E37/M43_097.98
E43/M34_354.03
E50/M34_210.74
E50/M42_206.78
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E43/M34_291.83
E43/M40_109.11
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E50/M40_078.8716.0
E50/M38_206.7619.1
E55/M35_264.2820.6
E50/M45_153.3621.1
E43/M40_062.8521.7
E37/M31_322.53
qSD_c
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E50/M45_302.2724.2
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55.9

E43/M34_216.3159.3
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Alternative Natural Rubber Crop
IP

Product Trademark Process patent 

PBR on varieties 
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Alternative Natural Rubber Crop
Results Yield

Selection result over years

TKS x TO – novel crop TKS

2016 Yield Trial
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Alternative Natural Rubber Crop
Collaboration & Partnership

2008
Launch 

EU-Pearls project

2016
Feasibility study 

business plan 
Spring Associates

NR shows strong positive demand 

growth

NR production is stagnating and 

long-term supply is under pressure

Supply uncertainties result in 

increased NR price volatility

+5%

+3%

2020E

17

2014

12

2010

11

Global natural rubber consumption,

2010-20E (Mton)

10

+4%

+4%

2020E

15

2014

12

2010

Natural rubber prices*, 

2000-15 (US cents/lb) 

Global natural rubber production,

2010-20E (Mton)

0

40

80

120

160

200

240
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320

2000 2005 20152010

Low 

prices

Price 

recovery

High 

volatility

Pilot

2016 – 19

Pre-

commercial

2018 – 20

Commercial

2020 
onwards

2016 2017 2018 2019 2020

Investigate extraction methods

Develop Business Plan 

Preparation & support

Cultivate and harvest 50 ha

Second

sales

End 2020

First 

sales 

End 2018

Upscale production plant

Extract and sell second NR batch ([XX] ton)

Milestones

Select final extraction partner

Technological development

Prepare for commercial production

Activities

Prepare for scale up

Build pilot plant

Identify potential extraction partners

Submit subsidy application(s)  

Pilot phase

Define (potential) structure NewCo

Extract and sell first NR batch ([XX] ton)

Cultivate and harvest 25 ha

Identify and select seed breeding partner

Pre-commercial phase

NewCo

structure

End 16

Business 

Plan

Jun 16

TBD TBD

2014
Long-term 
strategic 

partnership KZ

Launch Drive4EU 
project

2014

Collaboration 
with Kultevat

(US)
2013

Organization

Wageningen UR

Institute of Batony

Rusthoeve

InExCB-KZ**

Agri. & Fisheries R. 

Inst.

GEA westfalia

seperator

Netzsch

QEW engineered 

rubber

Mitas

Apollo Vredestein

Tereos Syral

Joanneum Research

Work package

Project leader

Extraction

Extraction

Manufacturing

Manufacturing

Manufacturing

Agronomy

Agronomy

Agronomy

R&D, breeding

Extraction

Exploitation

Country
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Alternative Natural Rubber Crop
business plan & value chain

End 
client
Use of 
end-
product

~70% of NR is sold directly to tyre manufacturing 
companies*

Extractor & 
Trader
Produces and 
sells  NR

Compounder

Compounds & 
vulcanizes NR 
grades

Moulder/ 
Wholesaler
Moulds NR to 
(semi-)finished 
products

End-product 
manufacturer
Processes 
moulds into 
end products

Upstream Downstream

Seed 
producer

Cultivates & 
sells seeds

R&D

Breeding

?

Farmer

Cultivates & 
harvests NR
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Alternative Natural Rubber Crop

Scale up and phasing 

Milestones

Technology
development

Commercial
development

 Investigate extraction method 
for large-scale production

 Investigate scale up seed 
production

 Increase production area 
towards commercial scale 

 Further develop crop & yield

 Increase production area

 Further develop crop & yield

 Build extraction plant

Pilot

Pre-commercial

Commercial

First sales Commercial launch

2016

2018

 Develop business plan & 
feasibility study

 Identify strategic partnerships

 Attract launching end-client(s)

 Attract financing partners

 Attract additional licensing 
partner(s)

 Prepare for commercial scale 
production

 Assess sales of by-products

 Expand customer base based 
on potential of external sales

 Penetrate into additional 
market segments

 Launch by-product sales

Time to market

2020

Business plan
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Alternative Natural Rubber Crop
Seed production, scale up & applications
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Alternative Natural Rubber Crop
Summary

 A low-calorie 

sweetener that is 

currently produced 

from chicory

 Remaining parts of 

the plant, which can 

be used as a source 

of energy

TO

Flexilis
Hybrid

TKS

Molecular 
breeding

Dry weight 

(% of total)

 Latex, is directly 

processed into dry 

rubber during 

extraction

Description

5-15%

50-60%

30-40%

Product

X 2.6

4.1

0.8

Target 

Yield

(t/ ha)

 Processed foods

 Fuel (as ethanol)

 Bioplastic building blocks

 Feed

 Biogas

 Soil amendment

 Hardboard overlay

 Footwear

 Sports goods

 Airplane tyres

 Tubes & hoses

 Bridge bearings

Example 

applications

Inulin

Biomass

NR
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Goals and learnings?

Where is the a roadmap? 

Where is the roadmap

Developed a new crop & a novel source of NR!

Established valuable partnerships.

Steered developments based on a sound business plan.

Developed efficient collaborations across the entire value 
chain.

Demonstrated the value of genomics assisted breeding for 
domestication of a novel crop. 

collaboration

development

business plan Business model

value chain finance Scale up

germplasm
research tools research

partnership


