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The New Zealand Bioenergy Strategy is designed to achieve:
AA nationally significant bioenergy business sector
Zealandbés capability and expertise in gmwmpwing and p
and converting organic by - products to energy, which by 2040 supplies
more than 25% of the count ryé6s energy needs, including 30% of

countrybés transport fuels. o

The Strategy aimsto provide pull to the growing bio -economy and realise greater value from
New Zeal and®és uforebteyresourcelands e lidts growth in bioenergy use by 20 40
substantially above its current 8.5% of consumer energy , with attendant economic, social and
environmental benefits. Incomparisona fAbusi ness approactswoad adhieve  only
around 95% of New Ze al tatal ceidergy needs by 2040 , including very little transport fuel .

The growth is driven by the demand for heat from proven wood fuel and biogas  technologies ,
and demand for transport fuels  which may be in the form of bi ogas, biodiesel or bioethanol.
Howeveri n energy terms the largest demand by 2040 s for transport fuels.

The vision will be achieved via a three - phase strategy:

The primary focus is on the Establishment Phase (2010 to 2015) in which growth will be
based on existing resources, processes and markets while consolidating expertise, creating a

basis for broader acceptance and utilisation of mature technology and products, and increasing
understanding of the market drivers for wood -based energy, wood fibre, and other products .

In th is phase the supply -chain infrastructure will be developed and the technical and economic
platform for the Development Phase will be confirmed as well as decisions made around crops,
processes and future fuel production: based on expanded and commercially focussed research
into fuel crop growing, processing technologies, and trial plantings. Th ere will be some imported
fuels and the establishment of applied technology transfer programmes and the focusing of New

Zealand research on being fast followers and a daptors of overseas research initiatives.

Work will start on the development of suitable standards and controls to ensure that new crops
can be shown to be sustainable and ar-securitg.t a treat to I

The Development Phase (2015 i 2020) w ill see construction of demonstration plants for
transport fuel production and plantings of energy forests and fuel crops in selected regions,
based on the platform built in the Establishment Phase. Heat use growth will continue to

maximise available oppo  rtunities. Growth in fuelwood demand, and  the export of wood chip
and pellets will build on the infrastructure of the wood processing sector and provide economies

of scale for expansion of planting, and harvesting technology developments allowing economic al
harvesting of wood currently left in the cutover . This will see significant growth in value to
landowners with energy crops a co -product with other land uses.

This phase sees the commencement of an investment programme estimated to be in excess of
six billion dollars, requiring a mix of supporting Governmental and other measures for
lignocellulose to transport fuel initiatives, and construction of production plants.

In the Expansion Phase (2020 1 2040 and beyond) investment in bio - refineries for the
pro duction of transport fuel and other associated bio  -materials will be supported by expansion
of fuel crops and energy forests and on -going research and development.
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The strategy will enable New Zealand to:
e Increase the businessresilience and wealth obtain able from diversified land use via

bioenergy
e Use bioenergy as a leader into the wealth potential of the wider bio -economy
e Increa se the utilisation of waste for production of energy.
e Improve national balance of payments by reduc ing imported transport fuels

e Position NZ to transition to a lower carbon economy , whilst increasing employment,
e Reduce environmental impacts to air, soil and water,

e Enhance the quality of New Zealand 6s 06Green | mageb

The bioenergy  strategy:

e Progressively develops a range of products b ased on biogas, wood energy, biodiesel,
bioethanol and bio -oil forlocal use and export . These will be produced from existing
organic residues , new forests and crops to meet heat and transport fuel demand;

e Builds on the strengths, expertise and infrastruc ture of the larger playersinthe  forestry
and wood processing sector, utilizing existing and new forests and farm -based energy
crops to establish  regional biomass supply chains to feed the growing wood fibre market

with high quality feedstock ;

e Involves w orking with Government to establish mechanisms to support investment and
overcome market barriers particularly through clustering of market participants ;

e Involvesw orking closely with the forest ry sectorto reduce biomass feedstock growing,
collection and processing costs and ensur ing delivery to specified quality standards;

e Facilitates a 60% increase in the use of wood fuel for heat production;

e Inthe Establishment phase focuses on expanding the existing wood energy opportunities
and the use of biodieselan d bi oet hanol by pursuing filow hanging
firol e model s06 and obtain sector experience.

e Encouragest he use of solid, liquid and gaseous bioenergy aspart of New Zeal and®é
move towards a sustainable energy economy ;

e Requires coordination of  bioener gy initiatives with those relating to the production of bio
chemicals and bio -based products from organic feedstocks;

e Pursues a policy of waste reduction by utilising biomass feedstocks from forestry and
wood industry residues, agricultural residue s, energy crops and the biogenic fraction of
related municipal wastes.

e Adds value and improves business resilience for landowners, forest owners and wood
processors from fuel crop growth by diversifying their revenue streams and mitigating
economic busines s risks ;

e Sees export of wood fuel products and markets developed in response to projected
worldwide biofuel demand;

e Is based on the adoption of technology transfer programmes tapping overseas
researched liquid fuel production technologies while New Zeal and research and trials is
focussed on establishing  the crops which will position us best for the growth phases;

e Anticipates increased demand for sustainable transport fuels replacing petroleum fuels ;

e Sees traditional and emerging bioenergy and bio -based p roduct operations enjoy  ing
higher economic returns and performa nce from integration.
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1. Background to the strategy

Over the next 30 years the world is expected to face substantial increases in oil and gas prices and a
reduction in availability of fossil fu els. World demand for biofuels is expected to rise. This Bioenergy
Strategy covers the development of a nationally significant bioenergy business sector and also prepares
New Zealand for the time when transport fuels need to come from non - hydrocarbon sources. The strategy

also builds on the need for land and forest owners to improve their business resilience through
diversification of products.

This strategy has been prepared by the Bioenergy Association of New Zealand (BANZ) and the Forest
Owners Associa tion, using input from many stakeholders in order to provide a common direction and
establishment of priorities for action

It is a working document, to be subject to regular review, and intended to secure the mix of resources and
policy required to achie  ve the strategic objectives and growth. It will provide guidance and direction to
sector participants, building confidence that there is a viable and long -term future  for an integrated
bioenergy sector in New Zealand.

Background information to this strate gy is contained in the companion document
Opportuni ties f or Thitedacurdeatgrovidesexiensive background information on biomass,
bioenergy, and associated conversion processes and products as the basis for this strateg y.

New Zealand has the opportunity for establishment of a large wealth earning bio -economy based on the
significant underutilised biomass resources already and potentially available. Bioenergy is currently the

leader into the bioeconomy through its proven technologies and well established infrastructure of the

forestry and wood processing sectors. Bioenergy can provide the pull to the production of biochemical and

bio - based products that will form the wider bio -economy.

2. Biomass resources and products

New Z e a | a ncdri@rg and potential bioenergy resources include:

e Conventional forestry  harvests, including residues (with currently significant volumes exported
unprocessed) . Predominantly Pinus Radiata, but with a wide range of other species available
e Shortr otation forestry  crops including Radiate, Salix and Eucalypts

e  Agricultural crops including oil -bearing plants suchasCanola ,and fAgrasseso such as Mis
e  Agricultural residues such as straw

e  Municipal, agricultural and industrial wastes which may be b urnt or digested to produce methane

e Algae (specially grown or as a by -product of waste treatment) as a basis for biodiesel production

Of all the resources woody biomass, including th e biomass derived from fuel crops, has by far the highest
potential for w ealth creation from  the application s shown in Figure 1. Biomass is also the only renewable
energy fuel that can be exported and thus improve the national balance of payments situation.

During the Establishment Phase there will be a need for some imported f uels to firm markets until
domestic production is fully established.

Over the period of the strategy it is expected that there will be an increase in the use of existing forest
resources for added value products instead of exporting as a low value commodit y, in addition to new
crops.

3. The potential of bioenergy in New Zealand

Currently within New Zealand 8.5% of Consumer Energy is derived from biomass sources , with the
majority of this use in the production of heat for industry or homes. This Strategy cou Id see, by 2040,
bi oenergy supplying more than 25% of New Zealandébés projected
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countryo6s tr aand ppdor & 60% ineréase in biomass used to produce heat (excluding that
provided by black liquor)

Continued increme ntal growth based on current policies and resources , and the limited opportunities for
heat supply, would see bioenergy provideonly around 95% of New Ze al a mebdssn2@4;¢tis gy
figure includ es very little transport fuel

It is only by adopting this Strategy that the full potential of bioenergy can be realised.

Bioenergy sector expansion also provides opportunities for cross border collaboration particularly where
fuel can be exported to meet other country climate change obligations.

Figure 1: Opportunities in the New Zealand Wood fibre Market.
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A 60 % increase in biomass to produce heat includes substitution of coal orgas use and will also require
new process heat requirements to be developed . The possible increased use  of biomass to produce heat is
shown in Figure 2.
Present Radiata plantings require 25 T 30 years before harvesting for present uses but other species could
have 1- 10year production cycles if grown for energy. Special energy crops could also returnincome after
2-10 years and then annually. The shorter establishment time and quicker return s from short rotation

bioenergy crops will provide alternative options for land owners.



Figure 2: Scenario i future heat use, by energy source
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Regardless of technology and fuel produced, the biomass required to produce liquid fuels at the scale
envisaged will require new planting of trees and crops in addition to the use of existing forest residue.

In additionto making a substanti al contribution to suppl ybicegergNew Zeal a
provide s significant additional opportunities for increased revenue s for farmers and landown  ers, thus

improving their business, while providing greenhouse gas savings, water and air quality improvements and

other environmental benefits . Itwillalso contribut e to national energy supply security, improv ed trade

balances, provid e opportunities for  social and economic development through employment in rural

communities, and help ~ with the management of wastes and improved resource management.

Given the abundance of forest resources and large areas of current ly underutilised land  with the high
potenti al for growth in biomass production, and the ability to transfer and adapt international new
technologies to use biomass from these resources, New Zealand has the potential to extract wealth from

bioenergy, and the production of  bio-based products.

Researc h in Canada where a similar integrated bioenergy strategy is being developed has shown that the
bioenergy and bio -based product opportunities are stronger economically and socially when integrated
within the traditional i ndust ragténd -aopedasia.t i ons rat her than on

The initiatives proposed under the three phases are detailed in Appendix 1

4. Strategic drivers

Drivers for a large scale uptake inthe production and use of bioenergy include:

e  Economics (to be completed)

e The need to improve the securi  ty of future energy suppl y and for New Zealand ; toreduce national
dependence on imported fossil fuels; given forecasts of reducing global oil reserves and increasing
prices

e The projected increases in world demand for biofuels and bioenergy

e International, and New Zealand, commitment s to reduce greenhouse gas emissions.

e The Emissions Trading Scheme which will result in additional forest (and energy crop under this
strategy) plantings  and biomass availability

e The potential for the develop mentof alternative, higher value bio-materials from wood fibre

e The need for sustainable, non  -food biomass resources to be used in bioenergy applications that are
socially acceptable and environmentally sound
e The potential of fuel crops to add additional value, and diversified revenue streams, for land and

forest owners thusimproving incomes and their business resilience

e The opportunity to  build on the experience and infrastructure of the wood processing sector to
develop new markets  beyond traditional forest products , and the skills and technologies to add
value to wood fibre  for export , or as a feedstock for bioenergy or production of biobased products

e The need to develop better management strategies for municipal, industrial and agricultural waste
including reduced waste goi  ng to landfills

e  The opportunity to develop new industry and employment in rural New Zealand and strengthen
rural communities

e The potential to enhance Ngesnifiagaadndmitidabepotentialerarket a n d
perception and other impacts on our repu tation and industries including tourism.

While bioenergy use will grow under current strategic drivers and initiatives the potential opportunity is

one of national significance, requiring very -substantial investment and offering significant potential

benefitsfor New Zeal andbés economy. The realisation of this potent
a commitmenttoa clear and defined strategy.
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5. Research and development

Internationally a range of biomass -to-energy conversion technologies are under development, offering
prospects of improved efficiencies, lower costs and improved environmental performance; the focus being
largely on the production of bio -oil, bioethanol and biodiesel. With many countries investing heavily in the

development of secon d generation bioenergy technologies, it is proposed that  New Zealand position itself
to be afast -taker and adaptor of these advances , with modifications to suit local conditions as required.
This will require a close working collaboration with internation al organisations with access to knowledge

gained from this research.

Priority for research and development must be on the activities of the Establishment Phase so that a firm
base for launching the subsequent phases is achieved. Failure to set a sound base for the sector will make
it more difficult to achieve the target for transport biofuels.

The Establishment Phase  research programmes need to focus on encouraging the transfer of applied

existing technology , while research in the Development and Expansion Phases are focused more on the
need for suitable energy crops and lignocellulose to energy technologies to achieve the vision of 30%
transport fuel from biofuels.

While the strategy sees New Zealand as a taker and adaptor of overseas technology there is a n
immediate need for funding to support research to identify the most suitable crops and planting and

harvesting regimes, and the appropriate technologies. It is felt that a fund of NZ$10 million per year for

each of the five years during the Establishme nt Phase would be sufficient to give the required impetus to
grown in this sector.

Funding for demonstration plant and trial crops in the Development Phase could be from a contestable
loans fund or similar. Such a fund could be a targeted fund and would s ignal to landowners and investors
that there is support, and a viable future for bioenergy.

The fund would be used to encourage and support research into the development of bioenergy

opportunities in New Zealand and for increased international exposure to the rapid advances in technology
and identification of the most suitable feedstocks to ensure that the country is well placed to adapt this

knowledge for the development of a world class bioenergy sector.

6. Government support

The Bioenergy Strategy :

e needs to be integrated with other Government programmes focused on ;

- Obtaining improved value from New Zealand resources including that of land and forestry
- creation of increased employment through encouragement for added value from processing of
wood

- production of bio -chemicals and bio -based products from lignocellulose

- improving the quality of feedstock available to the bioenergy, bio -chemicals and bio -based
products sectors

e requires clear signals from Government that encourages use of bioenergy by;
- leadership o n the use of biofuels in central and local government facilities and vehicles

- establishment of demonstration projects eg heating of government facilities
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- introduction of the Emission Trading Scheme so as to encourage planting in forestry and
energy crops , and to provide confidence on the future cost of carbon

e requires funding from Government that assist s industry by;
- assisting expansion of the market for biofuels through targeted programmes

- establishment of mechanisms that encourage early investment in proc essing plant eg
accelerated depreciation to reduce high capital costs

- establishment of mechanisms that assist with the transfer of applied technology knowledge
and experience to NZ

- facilitating capacity building of the wood energy, municipal biogas and bio diesel market during
the Establishment Phase

- programmes encouraging existing use of fossil fuel to convert to using bioenergy

- expan ding research and applied development into the conversion of  linocellulose into biodiesel
and bioethanol

- establishing mechani sms encouraging investmenti n demonstration plant  eg suspensory loans

- encouraging early investment in trial planting of energy crops

Appendix: Detail of the Strategy Phases



Build on existing re

ESTABLISHMENT PHASE: 2010 - 2015

Erpand the use
of low emission,
sustainable
biom ass to
produce heat
for residential,
industrial and
institutional
applications.

b sting
work to grow the
use of bioenergy

based on increased
utilisation of existing

‘res.idues and wastes

' Development of a comprehensive

bre market to gain
expertise in trade, quality and
product specification and
establish hubs to firm supply and
dem and

' Establishment of the costs,
benefits and economics; as
basis of a high-growth
transport fuel scenario
business case

trial planting:
conduct pilot

¥

Increase knowledge
exchange




DEVELOPMENT PHASE: 2015 - 2020

Construction of Demonstration Plants for transort fuel production and plant short rotation forests & crops in selected regions as a co-product with
other land uses eg horticulture, timber production, agriculture so as to provide additional revenue streams from land use. Build on the platform
built in the Establishment Phase.

Continue the research and EXPAND OUTREACH Investment in crop Focused R&D and support Match feedstock
inform ation sharing carried - Education establishment and construction for bioenergy as: biodiesel, production to match
out during the Establishment S ohim Unieatan of demonstration production bingas and wood chip and processing

Phase, B A _
- Owercame barriers Rl oS pellets requirements

BUILD CAPACITY
- Continue plantings

- Investment

Identify n
m ultip







