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The biofuelsopportunity

transport

heat

electricity
Meeting 
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energy 
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Multiple 

solutions / 

options

Often linked to demand for chemical products

Fuelling transport with biofuels is our 

greatest challenge and opportunity ïflexible, 

transportable, clean, sustainable

BUT



Biofuel feedstock options
Biodiesel

(first generation)

Drop in 
Biodiesel/Bio-oil
(second generation)

Ethanol

(first generation)

Cellulosic Ethanol

(second generation)

Feedstocks Soybean oil
Canola oil
Waste grease
UCO
Palm oil
Animalfat 
others

Algae
Woody biomass
Biomass residue

Corn
Sugar Cane
Sugar Beets
Sago

Switchgrass
Woody biomass
Biomass residue

Common 
Blends

B2, B5, B20, B100 <E10, E20, E85

Production 
Technique

Trans-esterification Trans-esterification
Super Critical 
Water Reaction
Pyrolysis

Dry Mills/ 
Wet Mills

Hydrolysis 
Gasification
F-T



Limits of (some) 1st generation feedstocks

ÅLimited ability to meet fuel 
demands

ÅCompete with land for 
food crops

ÅLow net energy yield 

ÅLimited greenhouse gas 
reductions

ÅNot a drop in fuel



Biofuelsgrowth path

Limits to resource

First generation feedstock      plus    Second generation feedstocks
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Meeting the challenge

ÅTo obtain volume - move to 
second generation resources

ïBiomass 

ïAlgae

ÅExtend into new planting areas

ÅResources for second 
generation biofuelsare near 
unlimited

ÅFirst generation biofuels
provide a sound foundation for 
greater uptake of biofuels



Why is New Zealand interested in 
second generation biofuels?



Current New Zealand biodiesel 
production

70 million L/yr potential

Key sources:

ïTallow

ïCooking oil

ïRapeseed

Primarily from rapeseed oil

Limited by lack of investors

Developing the confidence of biofuelusers

B5-B100 available



Current New Zealand bioethanol 
production

20 million L/yr production

Key sources:

ïWhey

60% exported

Anchor Bioethanol

Recently available to the public

ïGull Petroleum

ÅE10 bioethanol blend

ÅBiodiesel blend



New Zealand advantages

ÅNZ has large areas of under utilised  land 
suitable for growing and harvesting trees

ÅGrowing and harvesting is well developed

ÅCan build on existing wood processing sector 
egpulp and paper mills

ÅInfrastructure is in place

ÅCan be a supplier of biofuelsto Asia

ÅEconomic growth via use of natural resources
However requires investors



5ǊƛǾŜǊΩǎ ŦƻǊ biofuels

ÅSustainability and environmental positives

ÅClimate change and emissions reductions

ÅTransport growth (air, land and sea))

ÅOil availability / demand / access

ÅSecurity of Supply

ÅThe Green Consumer demand

ÅNew markets

ÅRural growth potential / agricultural diversity

ÅEconomic growth 

.......government policy around the globe



New Zealand Bioenergy Strategy

This Strategy is designed to realise a future 
where bioenergy: 

ïŎƻƴǘǊƛōǳǘŜǎ ǎǘǊƻƴƎƭȅ ǘƻ bŜǿ ½ŜŀƭŀƴŘΩǎ ŜŎƻƴƻƳƛŎ 
growth, employment and regional prosperity; 

ïǎǳǇǇƭƛŜǎ ƳƻǊŜ ǘƘŀƴ нр҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƴŜǊƎȅ 
needs, including 30% of transport fuels, by 2040; 
and 

ïƛǎ ōŀǎŜŘ ƻƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ŎŀǇŀōƛƭƛǘȅ ƛƴ ŦƻǊŜǎǘǊȅΣ 
wood processing and converting organic by-
products to energy. 



New Zealand biofuelstarget
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Electric vehicles

Fossil 

CNG, LPG

Forest/crops

Residual biomass

Algae

Biogas

Tallow, waste cooking oil

Canola

138PJ  50%

206PJ  99%



New Zealand available lands for 
biofuels



New Zealand under-utilised land



Reducing biofuel cost



Partnering

ÅGaining international knowledge

ÅBuilding on international strengths

ïMalaysia experience in biofuelsproduction

ïMalaysia established markets and infrustructure

ïNZ availability of land for growing trees

ïNZ experience in growing softwoods

ÅAvoiding duplication of research

ÅFocus on core strengths



The advantages of lignocellulose as 
a feedstock



Lignocellulosicfeedstocks

ÅMost abundant form of biomass 

ÅCan be grown on low-value land

ÅHigh greenhouse gas reductions

ÅHigh net energy yield

ÅGreater yield per hectare

Examples:
woody biomass

agricultural residues

perennial grasses 

Lignocellulose



Feedstock Versatility

Wood feedstock feeds a 

range of processes and 

products:
ÅBioethanol

ÅBiodiesel

ÅBiochemical products

ÅHeat fuel

Leads to business 

resilience and financial 

viability



Benefits of LignocelluloseFeedstock

ÅUses resources often wasted

ÅMore efficient in their use of land 

ïproduce more GJ per ha than oil / seed / nut 
crops, 

ïentire plant can be used rather just part.
ÅCanola  to biodiesel = 1265 litres per ha per annum 

= 43 GJ per ha per annum

ÅWood to ethanol = 3640 litres per ha per annum (enzymes)
= 77 GJ per ha per annum

ÅWood to diesel = 2470 litres per ha per annum (gas + 
FT) = 83 GJ per ha per annum

ÅDrop-in fuel



Technology Options



Emerging biofuel technologies  



Technology pathways



Biofuel ςtechnology and cost issues

ÅFirst generation fuels ςfeedstock significant component 
of overall cost;  crop prices highly variable

ÅRelatively high production costs are a critical barrier to 
commercial development although continuous 
improvements are achieved

ÅTechnologies for production from seed crops are mature

ÅSecond generation fuels not yet on a commercial scale

ïComing competitive as demonstration plant built

ÅAs technology improves their role becomes more 
important

ÅReduced feedstock costs are a significant advantage



Biochemical conversion

ñFrom 1st to 2ndïgeneration Biofuel Technologiesò, IEA, IEA Bioenergy



Biochemical biomass-to-biofuels

ÅIndustrial biotechnology

ïLignocellulosic biofuel platforms

ïSoftwood feedstocks

ïVirtual scale-up and bolt-on



Thermochemical Conversion

ñFrom 1st to 2ndïgeneration Biofuel Technologiesò, IEA, IEA Bioenergy



Thermochemicalbiofuels

ÅTraditional and emergent technologies

ïWood pellets and boiler conversions

ïDensification and stabilisation through torrefaction

ïPyrolysisand gasification

ïSupercritical fluid systems



Non-lignocellulosic bioconversion 
platforms

ÅWaste to Energy opportunities

ïAlgal production and harvesting

ïAnaerobic digestion

ïOxidative conversion of biowastes



The future of biofuels, the 2nd generation

ïAlgae

Åthe potential to outperform other potential biodiesel 
products such as palm or corn. 

Åa 100-acre algae biodiesel plant could potentially 
produce 10 million gallons of biodiesel in a single year

Åeasy to please; can use waste as a food substrate; high 
yields; proven technology

ïWood Fuel

Åthe potential to use wood and agricultural waste 
(lignocellulose); includes miscanthusand willow

ÅReadily available; using pyrolysis;  proven technology



The benefits of softwoods



GHG reductions from biofuels



[ŜǘΩǎ ƴƻǘ ŦƻǊƎŜǘ ǘƘŜ Ŏƻ-products

Å Biomass fuels (straw, husks)

Å High protein animal feed; animal bedding

Å Crude Glycerin ςfor use in drinks, pharmaceuticals, cosmetics, 
toiletries

Å Lignin - PVC Additive, Adhesive & Epoxy Resins, Polyurethane, 
Carbon Fiber

Å Xylose - Food Additives, Xylitol, Personal Care Products, 
Pharmaceuticals

Å Bagasseςfood containers, paper industry

Å palm soapstock, palm acid oil and palm fatty acid distillates (PFAD)

Å applications in food, paper, plastics, rubber, lubricants, soap, 
cosmetics, toiletries, surfactants, pharmaceuticals, fertilizers, 
textiles, etc.. 



Economic Feedstocks



Pilot/Demo/Commercial 2nd-Gen 
Biofuel Plants 

Thermochemical

Biochemical

http://biofuels.abc-energy.at/demoplants/projects/mapindex



International policy drivers



International BiofuelVision 

European Union -By 2030, 25% of road transport fuel from clean 
and CO2-efficient biofuels.

Indonesia - National Energy Policy with 5% target for biofuelby 
2025

USA ς50% biofuel from agricultural wastes and other non food 
sources by 2022

Malaysia - Five-Fuel Diversification Policy 

New Zealand ς30% transport fuels from bioenergyby 2040

Biofuelsare create opportunities for biomass providers, biofuel
producers and the automotive industry.



International Mandates for Biofuels



Implementation driven by Biofuel 
Roadmaps

http://www.asiabiomass.jp/biofuelDB/indonesia/image/cg006.jpg


Biofuel Policies ςTypical Areas of Focus

Å Stimulating demand for biofuels

Å Capturing environmental benefits

Å Developing the production and distribution of 
biofuels

Å Expanding feedstock supplies

Å Enhancing trade opportunities

Å Supporting developing countries

Å Supporting research and development

Å Developing fuel quality standards



Biofuel Policies ςsuccesses

ÅGrowth in biofuelmarkets and uptake by green 
consumers

ÅUse in transport and as a heating fuel

ÅTurning waste into new resources; maximising value

ÅGrowth in number of biofuelproducers

ÅResearch assisting growth in feedstock yields, 
processing techniques

ÅResearch assisting the advance from 1st to 2nd

generation technologies (production and use) 



Obstacles to Growth?

ÅTechnical Challenges

ÅResource Limits

ÅEconomic Constraints

ÅInfrastructure Roadblocks ς(pumps, pipelines 
and people!)

ÅConsumer Awareness / Mindset

ÅSecuring investment to progress from 1st to 
2nd Generation



Dealing with the Doubters

ÅFood vsFuel debate 
ïdebate still requires more work and evidence to counteract strongly 

held beliefs about the risk vsthe opportunity

ÅThe motor manufacturers
ïblend acceptability varies with manufacturers

ïDrop-in fuels the same as mineral fuels

ÅFuel users

ïMarketing needs to give users confidence

ÅPolicy makers

ïPolicies to stimulate demand not create boom bust 
situation



Commercialisation of New Zealand 
technologies



ALGAE TO BIOFUEL

ÅSolray Energy is successfully converting wastewater algae to a 
renewable bio-crude oil

ÅThe algae are subjected to high temperature and pressure in 
{ƻƭǊŀȅΩǎ {ǳǇŜǊ /ǊƛǘƛŎŀƭ ²ŀǘŜǊ wŜŀŎǘƻǊ ό{/²wύ

ÅCommercial Viability - The plant is capable of producing up to 
70,000 litres of crude oil a year - Solray can be scaled to 
deliver oil from algae at $US80-150 a barrel

ÅAdditional benefits:
ïLower cost wastewater treatment

ïNutrient recovery 

ïGHG abatement by offset fossil fuel use through: -low energy 
wastewater treatment-fertilizer recovery-renewable fuel production



Use 

sewage 

water 

output
Encourage 

further algae 

growth in 

racetrack 

ponds Harvest 

Algae

(scaled 

version)

Discharge 

Clean 

Water

ALGAE to BIOFUEL



Aquaflowalgae to biofuels

Å Removing algae from Municipal Wastewater

Å Restoring Health of Natural Waterways
Ånutrient levels elevated by industrial or agricultural waste

Å Upgrading Water Quality

Å Sequestering nutrients from certain industrial 
waste streams
ÅCapture CO2 and nutrient laden industrial waste streams

Å Producing fine chemicals from wild algae
ÅConvert wild algae into Green Crude 

TM
by processing 

with catalyst, temperatures and pressures similar 
to natureôs own conditions

Å Producing biofuels from harvested algae
Årefining Green Crude 

TM
into various fuel blends



Scion ethanol project

Focuses on the key techno-economic requirements for softwood 
conversion:

ïHigh yield, cost effective recoveries of fermentable sugars

ïMinimise enzymatic and fermentative inhibition

ïMaximise the downstream value of lignin co-products

AGRONOMICS

BIOMASS 

COLLECTION

PRETREATMENT ENZYMATIC 

SACCHARIFICATION
DISTILLATIONFERMENTATION


