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Oil-based vs Tree-based feedstock for refining

Using unsustainable resources from underground or sustainable resources from above ground



Back to the Future: An oil-based economy is not 

sustainable in the long term

Living with the land



Biorefineries can produce identical products



But we have enough oil



Cfossil = Cenergy + Cchemicals



Csustainable = Cbioenergy + Cbiochemicals



Trees can have a massive impact beyond wood & pulp



Scion strategy to 2030

Our Mission

Enhancing New Zealand’s prosperity, well-being and environment through trees.

Kia piki te ora, te taiao me te whai rawa o Aotearoa mā te ngāherehere. 



Making impact three ways

Forests and landscapes  

Forests to timber products

Forests to biobased products 

To reach our 2050 

aspirations, we defined 

three research impact 

areas to 2030.





Cosmeceuticals Fine
Chemicals

Nutraceuticals Pharmaceutical
Intermediates

High-value chemicals



New Zealand case study – A Bark Biorefinery

• 5-year Scion led MBIE funded Programme (2018 – 2023)

• Focus on delivering a Pine Bark based Biorefinery

– A range of products from commodity to high-value

– Zero waste by converting solid residue into bark briquettes

• Partnering with forestry, bark suppliers, large scale extraction capability, end-users, and 

National and International research providers (Germany, Portugal, Finland).



Bark Biorefinery - mass flow

87% of NZ plantation forests by area are Pinus radiata
(15,000 km2)

• Total NZ plantation forest harvest for the year ending March 2020 was 32.9M m3

• Of that 29.6M m3 was Pinus radiata



Bark ($100/T)

Bark Biorefinery - concept

Debarking

Sequential 

Extraction

Biotech

Solid Residue 

Processing

Logs for process or export

• Cosmeceuticals

• Nutraceuticals

• Pharmaceutical 

intermediates

• Bioactives

• Antioxidants

• Antibiotics

• Energy

• Growing Media

• Animal Feed 

Logs

Bark Biorefinery

Generation 1 ($2-3k/T) Generation 2 ($4-6k+/T)

• Tannins

• Hemicelluloses

Chemtech

• Suberins

• Waxes



Integrated Bark Biorefinery - mass balance

Bark is 4-8% of 

the mass of a pine 

tree 

~2 kT carbohydrates

~4 kT tannins

50 kT Bark

(dry weight)

~1.2 kT suberins
~800 T waxes

~800 T resin acids

~100 T phytosterols

~40 kT solid residue



Value Pyramid – Bark Biorefinery (NZ 2030)

Flavanols (antioxidants)

Flavanol esters (antibacterials)

Ferulic acid (skin health)Tannins

(antibacterials, 

antioxidants)

Tannins (tanning/resins)

Suberin (resins)

Waxes/Resin acids 

(inks, coatings)

Fatty acids (cosmetics)

Carbohydrates (fermentation)



Integrated Bark Biorefinery - ROCE



Bark Biorefinery - mass balance

Bark is 4-8% of 

the mass of a pine 

tree 

~2 kT carbohydrates

~4 kT tannins

50 kT Bark

(dry weight)

~1.2 kT suberins
~800 T waxes

~800 T resin acids

~100 T phytosterols

~40 kT solid residue



From Lab Scale… to Pilot Plant Scale to…



…To Final Demonstration Product

Shoes made 
by McKinlays



The future: A tree driven NZ chemical circular bioeconomy

Decentralised 

Biorefinery

Centralised & Decentralised  

Biorefineries

Local and Global 

Markets

The top 5 oil refineries produce up to 

89M L refined oil / day that go to make 

chemicals and materials.

• Huge opportunity for Biorefineries



www.scionresearch.com

Prosperity from trees Mai i te ngahere oranga

Scion is the trading name of the New Zealand Forest Research Institute Limited

Marie-Joo LeGuen

mariejoo.leguen@scionresearch.com
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