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Programme Reviews
Wood Energy South

1 The problem
1.1 Problem description

Businesses are not prioritising opportunities to improve their energy efficiency and reduce carbon emissions
by switching their heating fuel sources from fossil fuels to wood. This is not occurring because:

e they are not incentivised to switch — coal remains the cheapest option
e businesses do not know about alternative options
e businesses do not @ r understand the other benefits of alternative fuels

e the market for aIternaﬁels is still small and new, so there are few participants
@ . asset&ng-lived a pIaced at certain points in time

busin vest in more expensive plant

Qack capita
f’ sue hinde gtake is th ition to greater capital costs, wood fuel in general costs more

gWever, wood r mwch cheaper than LPG, electricity and diesel.

ré’1: Fuel costs pe@«e/ type for industrial heat

per

1.2 Why isita problem?

Industrial heat accounts for around 32 per cent of New Zealand’s energy use, 80 per cer&' omes from
fossil fuels. In Southland, this fossil fuel combustion is primarily coal which produces greenh and air
pollutants. Industrial heat users could be producing less greenhouse gas emissions and air po nts if they
switched to alternate fuels, such as wood energy.



1.3 The programme

1.3.1 Origins

In 2013 the Minister of Energy and Resources commissioned EECA to investigate new opportunities for energy
efficiency and carbon savings outside EECA’s mainstream programmes. The Wood Energy South (WES) pilot
programme is one four small-scale innovative programmes designed to meet this request.

The other three pilot programmes were the Fuel Efficient Tyres programme (2014 — 2016), Heavy Vehicle Fuel
Efficiency programme (2014 — 2017), and Lower Carbon Meat and Dairy programme (2014 — 2016). Each pilot
programme was funded from a small amount of retained earnings rather than baseline.

1.3.2  Purpose

Wood Energy South aimme carbon dioxide emissions and facilitate the development of a sustainable
wood energy supply chai land by facilitating the switch in heating fuel sources from coal to wood.
The project builds on the therm rgy switching opportunities identified in the 2011 Southland Wood

A g i fesents the implementation phase of the Demand Assessment. WES is

0

133 [@o
The progra f es on the ransn of, X|st|n wood energy fuels in Southland to build a
functioning an i b wood en g ly chaln that es emissions from the region’s industrial and
commercial sector. terv tion inCludgs:
e credentialing he rs (consu ten' eers) /
e subsidising feasibility 75% up to 0 for small 40% up to $50,000 for large sites)
e providing information d@tudles on ﬁf wood en /
e providing capital grants (4 100,000) an n loans to ersion of the boilers
The delivery partner is Venture Southland®, w, anages th and brlng nowledge,
contacts, and credibility to WES. EECA provide &Ht fundlng po;‘c deliv

1.4 Market characteristics O O :

The wood energy market in Southland involves heat users, heatifig syste ecifiers, ’s iers, wood
fuel suppliers, forest owners and Venture Southland technical advisdfs. ariety of contragts

may be needed
to successfully execute a project. Key contracts may include fuel supply, ’@ui ment supply and/or
a

installation, project engineering and management, and operation and mai (and possibly heat supply).

Heat users
There are 160 boilers across 110 businesses in the Southland region, with a total capdcity MW. Asthe
owners of the boilers, the heat users are responsible for establishing and approving the t demand

and to gain permissions such as resource consent.

% X:\Grants & Funds (GF)\05 Business Programme grants\06 Renewable Heat\03 Clusters\Hub business case\Venture Southland - Wood
Energy Demand Assessment - EIS Energy - Final Report.pdf

* In this report the terms 'carbon’ and 'carbon dioxide' are used as catch-all terms for greenhouse gas emissions. Emissions are expressed
in units of tonnes of CO,-e.

* Venture Southland is the regional economic development agency in Southland.













In Southland, more than one million tonnes of logs are harvested annually and this is projected to continue to
increase to 1,550,000 tonnes in the next 30 years.6 Almost half of this is exported.7 The annual waste wood
volume is currently 200,000 tonnes and will increase to 600,000 tonnes per annum over the next 30 yearsg.

In boiler projects, the fuel supplier often takes responsibility to make minimum and maximum quantities of
fuel available within a specified term, ensuring that delivered fuel remains within defined specifications. The
supplier also maintains agreed stockpiles (or agreed alternative sources) to ensure continuity, and achieves
“certified supplier” status under the Bioenergy Association of New Zealand accreditation scheme if required.

The fuel supplier’s responsibilities will be specified in the fuel purchase agreement, but should include sourcing
of “raw” fuel, fuel preparation, storage, insurance, quality control and delivery to the point of change-of-
ownership, within the agreed quality specification. Delivered price should include all cost components up to
the point of transfer of 0%

Biomass types and chara

There are three ;am types of w, ueI pellets, wood chip and hog fuel’. In Southland, wood chip is the

although pell @ used at two schools. The most appropriate fuel type for an
ation wil end on factors dlion, energy requirements, existing wood burning technology and
rlstlcs ( storag C . The quality of the fuel is a key influencer of fuel supply

deci HfQUalltyf de moistuge co t,measurement and variability (e.g. practical ranges,
conta % d effects)

S/mp/e supg ﬂ wood

maip source

All of Southland’s current chip supply for energy use is dry chip from existing by-product fro |IIs
Outside of Southland, wood chip is also produced by using existing local low-value log produ hICh a

® See www.woodenergysouth.co.nz/s/Southland-Wood-Residue-Supply-Assessment.pdf. (Table 2)

7 See www.woodenergysouth.co.nz/s/Southland-Wood-Residue-Supply-Assessment.pdf. (p32)

8 See www.woodenergysouth.co.nz/s/Southland-Wood-Residue-Supply-Assessment.pdf. (Figure 1)

o Hog fuel is wood residue and waste product that is processed through a chipper or mill and produces coarse chips and
clumps normally used for fuel.



www.woodenergysouth.co.nz/s/Southland-Wood-Residue-Supply-Assessment.pdf
www.woodenergysouth.co.nz/s/Southland-Wood-Residue-Supply-Assessment.pdf
www.woodenergysouth.co.nz/s/Southland-Wood-Residue-Supply-Assessment.pdf




3 Role for government
3.1 Market failures and barriers

The role for government is based on the presence of market failures and market barriers. The primary failures
and barriers preventing the uptake of further use of wood energy are:

o Alack of information and understanding

e A nascent and emerging market for wood fuel

e Unpriced externalities from the use of fossil-fuels.
Affordability

3.1.1 Market failures Q
Lack of information and unders ing

Where participaghts lack informatio d understanding, there is a role for government in ensuring that they
ey need to @ ormed decisions, and to assist them more directly when they lack

th@t information.
D@I fuels (co

pecifiers and decision makers are not fully informed of the
@r diesel). Energy users are unaware of the alternatives, and
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7gmetimes @ of the op ¢
A nascent a@ ‘ing markemood uel &
In markets that]g Il and still devi , there can@ol or government to coordinate between
buyers and seIIer@fmarket is‘lef guffigient size to jitself. Until that point you may find that,
while the optimal staté€'w.

oulddhclude bu sellers enteri market, uncertainty over the timing
ber of b s prevept sellers from entering due to
e/su

prevent each from makin ti oves. Al

uncertainty of demand; buyérs a tant to men onlyaf iers exist and supply is uncertain.
In these cases, there is a role for€o ent in €oo between fd sellers, informing each of
the size of the market and providin nd forum f to connect’B '@ ering the transaction costs

and providing information on where thébu nd seller e governme € e market get over the
il it is of suffi e that th et will provide that

initial hurdles of uncertainty and begin tradin

*
Demand for wood fuel is characterised by immatu s i pereeived risk o@f
amounts of fuel being available, and available at the r jee, Without s emand t e@

information and certainty for itself.
icient
e
chnology

incentive for the forestry sector to prepare wood fuel for sg ere is a lack onfidence in th
and existence of a long term, sustainable, competitive supply g iven this, add the fact that there is long
technology ‘lock-in’ due to asset lives of 30-40 years, there is a rdle for the Governme @ ssist, with

information and coordination until a market develops.

Unpriced externalities O

Wood fuel is more expensive than coal. One reason the price of coal is so low i§{that thesggarket price for coal

fails to capture all the externalities associated with its use —in particular, the costs @ss@Ciated with air pollution

and resulting detriment to human health. Other environmental costs such as the cost$of §
emissions are priced into the cost of coal via the New Zealand Emissions Trading Scheme @ his price
may not be sufficient to change behaviour. Optimally, these externalities can be included in t
taxes or a market scheme. Where this is not practical, Government can have a role in regulating cts or
subsidising alternatives.

11






4 Intervention

4.1 Intervention logic

An intervention logic diagram is provided in Appendix One. It was developed during an internal programme
review in late 2015.

4.2 Options
Options considered for the pilot at its inception were based around resource provision, rather than the
intervention itself. The main alternative to WES would be business as usual. With the status quo, there is great

uncertainty in the market%w likelihood the nascent wood fuel market would mature in the immediate
future.

The WES proj@ chosen a!@eration of various options, including:
@

the reas

sing the cIust@oach
opme @site clust @ns considered included Nelson/Marlborough, the Bay of

e \7and Sou / ¢

ﬁ ofa prefe@f. /&

pr %supply and ema?rsus dem -o&rojects
Southland was ch%win a reviéW ofgthe heat demar/ilable fuel supply, and suitable project
partners in the region. It ha igh dema d@at for co premises such as schools, offices, rest
homes, hospitals, and for @I processesSuch asgneat works, o%actories and a growing dairy
processing industry. Southlan %a signiﬁctry and wood @ssi industry, which generates
an estimated 300,000 tonnes of o@ste ayear e used fo %he regional energy strategy
also includes increased uptake of re %energy asa k.-u onent. @
- o
4.3 Investment objectives % / Q
STEAEINY)

Expected outcomes of the programme include su grewth in M) fuel supply @development
of a functioning wood supply cluster and improved urg ing of the b of wood efver
programme’s targets are: 6 O 0

e a0.15PJincrease in annual wood fuel energy use in Soutifand

e 8,000 tonnes per annum of national CO, savings. Of

4.4 Potential impact

By reaching its targets, WES would result in: /{
e 0.15 PJ of end-use boiler capacity switching from fossil to wood fuels, result @J

00 tonnes of
CO, (lifetime) avoided .
e afunctioning wood energy cluster in Southland encompassing additional supply and @ an@market

participants
e advice on heat provided by specifiers active in the Southland market including accurate infermation
on wood energy as an option

13















7 Conclusions

As a pilot, the direct engagement aspects of the Wood Energy South programme proved to be sound, however
the cluster development (or supply chain development) aspects need to be better understood before further
replication. It was optimistic to attempt to develop a cluster in three years — creating a cluster is difficult, and
each needs to be suited to the particular market.

There is a strong role for government to address multiple failures — information, nascent market and unpriced
externalities. The programme also has strong alignment with the proposed NZEECS priorities.

More analysis is required on the economic potential of private sector boiler switching in New Zealand, and a
better understanding of the s and decision factors involved in this.

An insight from pilot was th | gher rate of return on public investment would be achieved if large

clients were tdrge or SW|tch|n supply chain cluster was then developed around this large client.

onfirmed ed upo derstandmg of the barriers to wood fuel use. Wood fuel
Out eco at an orga sati Ieyel in Southland. Where wood fuel is currently being

con5|d are usuall eyond th economic (e.g. corporate social responsibility,
|mpend|ng rq Vstandar s L

8 Recommend

public benefits and market readine hen consi t portunities er development around

potential large clients.
EECA should establish whether there are suffici efits and WM s to JUS me intervention

in terms of switching government boilers, and w om th|® n be plcke ifi the refocused

/O,) O,) 04
Or
C
e
(0%

Utilise MBIE and EECA’s analys @tunme@ sector bml@x\g (in particular, evidence of

18



9 Appendices

9.1 Appendix One - Intervention
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9.3 Appendix Three - Cost Benefit Analysis

This review cost-benefit analysis assesses the quantifiable outcomes of EECA’s expenditure from programme
inception through to the end of the 2015/16 financial year. General assumptions applied in the analytical
framework used in this review:

EECA costs include all direct internal costs and payments and grants to service providers and client
companies. General EECA overheads have not been included.

All third party capital and operating costs, whether actual or estimated, are included.
Estimated/budget costs and benefits are used in the absence of actual measured benefits. Source,
granularity and attributed confidence of this data are noted.

e Only expenditurwnd 2015/16 is included, anticipated subsequent payments are omitted.

e  Future benefits ( y savings) accruing from EECA expenditure to year end 2015/16 are

includedy Benefits fro%&re expenditure omitted.
Comgientgd® made ont dditionality of the EECA programmes.

Cash fl reexpressed if 201 discounted at the default Treasury rate of 7%.
5 ? ’ @
’
Specifi f used in th of the Wo

7§outh Programme:
EE costs of rufnlng rogrammk ayment of feasibility studies and some
contri ‘4@; capital Cf w wood-fi /14. These are treated as public costs and are

taken fi internal reedrd

il

Third party costs e remain er@ additiowcosts of wood-fired boilers and any
additional opera 0 The additi®nal capital and opera osts have been estimated from
proposals provided b uppliers ang @ ic cost dat L@i by, EFl and should be considered
indicative only. These a ted private ﬁ
Fuel consumption costs are but, asa fue itution pro r the energy content of the

tdined in the @ 3a&bgng rep el consumption for
the respective fuels has been estim EECA and oviders fo e projects under
consideration based on the size and e

i i i cigs of the bo dthlons in I ivesfuel costs are a
private benefit. p(

wood fuel effectively offsets that

e (Carbon dioxide emissions are reduced by re il fuels WI Thisis a pu f|t

e The programme to date includes seven boiler re t projects w, her have aG mpleted or
committed status. Six of these plants are coal-fired LPG-fired, ough total fuel
consumption is evenly split between the two fuels becaése of the gelative su‘ tion of the
boilers.s 9(2)(b)(ii)

e  Fuel savings arising from the programme are assumed to continue for tw reegears, a typical
life of a boiler (although some can remain operational for significantly Ionge bu ative savings may
degrade in the longer term as boiler performance declines).

e  MBIE’s price monitors have been used for deriving economic prices for fuels. Mark es e
been used for fuels not included in the monitors and all future prices are maintained at 6

“The programme supports the installation of wood-fired boilers as an alternative to clients continuing to use existing fuel
types at the time of replacing existing boilers. No conversions of existing boilers to wood-firing are included in the
programme. Wood-fired boilers and their associated storage and feed systems are generally more expensive than
alternative fuel counterparts, resulting in higher capital costs for wood-fired boiler installations.

21
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level. Carbon dioxide prices are set at the average value of an NZU in each year of the programme and

valued at $25 per tonne thereafter.

Costs and benefits for the two cases are summarised in the table below.

Key concluseraw under ﬂesee?wptlons

2014 2015 2016 2017 2018 2019 2020
CO2 Reduction tpa
Completed and Committed Projects Only 0 0 367 367 436 436 436
"Pipeline" Projects Included 0 0 367 367 13305 13305 13305
Expenditure $ million (nominal dollars)
EECA
Completed and Committed Projects Only 0.000 -0.820 -0.844 0.000 0.000 0.000 0.000
"Pipeline" Projects Incl 0.000 -0.820 -0.844 0.000 0.000 0.000 0.000
Third Parties &
Completed and Cofmmit ojects Only 0.000 -0.462 -0.011 -0.101 -0.013 -0.013 -0.013
"Pipeling' Projects Included 0.000 -0.462 -0.011 -7.184 -0.213 -0.213 -0.213
Valu Energy Saved $ |naI dollars)
Co 0.000 0.000 0.025 0.029 0.029 0.029 0.029
"Pipeline 0.000 0.000 0.025 0.029 1.978 1.978 1.978
dollars)
0.000 0.000 0.004 0.006 0.011 0.011 0.011
0.000 0.000 0.004 0.006 0.324 0.324 0.324

rafhme to dat

The net que of th

order of -$2.0 million based on the

committed affd compjeéted proje e S 9(2)

Benefits fall principally to sector t
substitution of wood for LPG. nefits are

/)6’0

| cost saV|

y the near- i

dioxide emissions through the s od fuels.

Public benefit to public cost ratio is
ratio resulting from their inclusion may
before they become reality, although this
programme costs for this ratio to approach unl

Similarly, the leverage of private expenditure from
these projects and any future public expenditure

te‘j as fu

ve to be

necess

c smg of th

S|gn|f|cantly through the

limination of carbon

b|IC expe

we s of curre

sts is highly
to secure them.

e " projects.

The

be necessary

endent on the inclusion of

Present Values
(Based on $2016 Cash Flows)

Oy

EECA Costs Public
Third Party Costs Private
Energy Saved Private
CO2 Reduction Public

Net Present Value

Ratios
All Benefits/All Costs
Public Benefits/Public Costs
Public Benefits/Private Benefits
Private Costs/Public Costs.

B/
Committed/Complet f

-1.723
-0.734
0.349
0.120

-1.988

0.19
0.07
0.35
0.43

Plus "Pipeline"
-1.723

2.17
1.99
0.16
5.49
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This analysis has quantified greenhouse gas emission reductions and reduced fuel consumption by client
companies. There are expected to be benefits that have been unquantified and the scale is unknown. These
include improved energy security, increased productivity and competitiveness.

s 9(2)(b)(ii)

There are no measured energy savings from the programme and records of client companies’
costs are limited to proposals for the installations of wood-fired boilers. Nevertheless some of the outcome
metrics can stand up to a reasonable level of scrutiny:

e The projects relate to specific boiler installations where fuel consumptions and associated reductions
in carbon emissions can be well defined. This adds a relatively high level of granularity to the analysis

only attain commitment from client companies after the 2015/16 year.
pipeline” probably overcompensates for this shortfall.
g to wood are based on generic costs of wood- and fossil-fuel
r containing @es of private costs should be treated as indicative only.

MRS <,
o .
v, %
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	Businesses are not prioritising opportunities to improve their energy efficiency and reduce carbon emissions by switching their heating fuel sources from fossil fuels to wood. This is not occurring because: 
	 they are not incentivised to switch – coal remains the cheapest option 
	 businesses do not know about alternative options 
	 businesses do not know or understand the other benefits of alternative fuels 
	 the market for alternative fuels is still small and new, so there are few participants 
	 assets are long-lived and only replaced at certain points in time 
	 businesses can lack capital to invest in more expensive plant 
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	The programme focuses on the transition of existing boilers to wood energy fuels in Southland to build a functioning and sustainable wood energy supply chain that reduces emissions from the region͛s industrial and commercial sector. This intervention includes: 
	 credentialing heat specifiers (consultant engineers).  subsidising feasibility studies (75% up to $15,000 for small sites and 40% up to $50,000 for large sites).  providing information and case studies on the use of wood energy.  providing capital grants (40% up to $100,000) and Crown loans to aid conversion of the boilers. 
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	4

	In this report the terms 'carbon' and 'carbon dioxide' are used as catch-all terms for greenhouse gas emissions. Emissions are expressed .in units of tonnes of CO2-e.. Venture Southland is the regional economic development agency in Southland.. 
	In this report the terms 'carbon' and 'carbon dioxide' are used as catch-all terms for greenhouse gas emissions. Emissions are expressed .in units of tonnes of CO2-e.. Venture Southland is the regional economic development agency in Southland.. 
	In this report the terms 'carbon' and 'carbon dioxide' are used as catch-all terms for greenhouse gas emissions. Emissions are expressed .in units of tonnes of CO2-e.. Venture Southland is the regional economic development agency in Southland.. 
	3 
	4 





	1.4 Market characteristics 
	1.4 Market characteristics 
	The wood energy market in Southland involves heat users, heating system specifiers, boiler suppliers, wood fuel suppliers, forest owners and Venture Southland technical advisors. A variety of contracts may be needed to successfully execute a project. Key contracts may include fuel supply, major equipment supply and/or installation, project engineering and management, and operation and maintenance (and possibly heat supply). 
	Heat users 
	There are 160 boilers across 110 businesses in the Southland region, with a total capacity of 595 MW. As the owners of the boilers, the heat users are responsible for establishing and approving the level of heat demand and to gain permissions such as resource consent. 
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	In Southland, more than one million tonnes of logs are harvested annually and this is projected to continue to increase to 1,550,000 tonnes in the next 30 years.Almost half of this is exported.The annual waste wood volume is currently 200,000 tonnes and will increase to 600,000 tonnes per annum over the next 30 years. 
	6 
	7 
	8

	In boiler projects, the fuel supplier often takes responsibility to make minimum and maximum quantities of fuel available within a specified term, ensuring that delivered fuel remains within defined specifications. The supplier also maintains agreed stockpiles (or agreed alternative sources) to ensure continuity, and achieves ͞certified νϢζζΜΊ͋ι͟ νχ̯χϢν ϢΣ͇͋ι χ·͋ .ioenergy Association of New Zealand accreditation scheme if required. 
	Α·͋ ͕Ϣ͋Μ νϢζζΜΊ͋ι͛ν ι͋νζΪΣνΊ̼ΊΜΊχΊ͋ν ϮΊΜΜ ̼͋ νζ͋̽Ί͕Ί͇͋ ΊΣ χ·͋ ͕Ϣ͋Μ ζϢι̽·̯ν͋ ̯ͽι͋͋΢͋Σχ΂ ̼Ϣχ ν·ΪϢΜ͇ ΊΣ̽ΜϢ͇͋ νΪϢι̽ΊΣͽ Ϊ͕ ͞ι̯Ϯ͟ ͕Ϣ͋Μ΂ ͕Ϣ͋Μ ζι͋ζ̯ι̯χΊΪΣ΂ νχΪι̯ͽ͋΂ ΊΣνϢι̯Σ̽͋΂ θϢ̯ΜΊχϴ ̽ΪΣχιΪΜ ̯Σ͇ ͇͋ΜΊϭ͋ιϴ χΪ χ·͋ ζΪΊΣχ Ϊ͕ ̽·̯Σͽ͋-ofownership, within the agreed quality specification. Delivered price should include all cost components up to the point of transfer of ownership. 
	-

	Biomass types and characteristics 
	There are three main types of wood fuel – pellets, wood chip and hog fuel. In Southland, wood chip is the main source of fuel, although pellets are used at two schools. The most appropriate fuel type for an organisation will depend on factors like location, energy requirements, existing wood burning technology and site characteristics (such as fuel storage capacity). The quality of the fuel is a key influencer of fuel supply decisions; the quality factors include moisture content, measurement, and variabili
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	Figure 2: Simple supply chain for wood 
	Figure
	!ΜΜ Ϊ͕ ΋ΪϢχ·Μ̯Σ͇͛ν ̽Ϣιι͋Σχ ̽·Ίζ νϢζζΜϴ ͕Ϊι ͋Σ͋ιͽϴ Ϣν͋ Ίν ͇ιϴ ̽·Ίζ from existing by-product from sawmills. Outside of Southland, wood chip is also produced by using existing local low-value log products which are 
	See See See Hog fuel is wood residue and waste product that is processed through a chipper or mill and produces coarse chips and. clumps normally used for fuel.. 
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	3 Role for government 
	3 Role for government 
	3.1 Market failures and barriers 
	3.1 Market failures and barriers 
	The role for government is based on the presence of market failures and market barriers. The primary failures and barriers preventing the uptake of further use of wood energy are: 
	 A lack of information and understanding 
	 A nascent and emerging market for wood fuel 
	 Unpriced externalities from the use of fossil-fuels. 
	Affordability 
	3.1.1 Market failures 
	3.1.1 Market failures 
	Lack of information and understanding 
	Where participants lack information and understanding, there is a role for government in ensuring that they have the information they need to make informed decisions, and to assist them more directly when they lack capacity to deal with that information. Heat specifiers and decision makers are not fully informed of the benefits of wood fuel over fossil fuels (coal, LPG or diesel). Energy users are unaware of the alternatives, and suppliers are sometimes unaware of the opportunity. 
	A nascent and emerging market for wood fuel 
	In markets that are small and still developing, there can be a role for government to coordinate between buyers and sellers until the market is of sufficient size to manage itself. Until that point you may find that, while the optimal state would include buyers and sellers entering the market, uncertainty over the timing prevent each from making initial moves. A low number of buyers prevent sellers from entering due to uncertainty of demand; buyers are reluctant to enter when only a few suppliers exist and 
	In these cases, there is a role for government in coordinating between buyers and sellers, informing each of the size of the market and providing venues and forums for each to connect. By lowering the transaction costs and providing information on where the buyers and sellers are, the government helps the market get over the initial hurdles of uncertainty and begin trading until it is of sufficient scale that the market will provide that information and certainty for itself. 
	Demand for wood fuel is characterised by immature supply chains and the perceived risk of insufficient amounts of fuel being available, and available at the right price. Without sufficient demand there is little incentive for the forestry sector to prepare wood fuel for sale. There is a lack of confidence in the technology and existence of a long term, sustainable, competitive supply chain. Given this, and the fact that there is long χ͋̽·ΣΪΜΪͽϴ ·ΜΪ̽Ι-ΊΣ͛ ͇Ϣ͋ χΪ ̯νν͋χ ΜΊϭ͋ν Ϊ͕ 30-40 years, there is a role fo
	Unpriced externalities 
	Wood fuel is more expensive than coal. One reason the price of coal is so low is that the market price for coal fails to capture all the externalities associated with its use – in particular, the costs associated with air pollution and resulting detriment to human health. Other environmental costs such as the costs of greenhouse gas emissions are priced into the cost of coal via the New Zealand Emissions Trading Scheme, however this price may not be sufficient to change behaviour. Optimally, these externali
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	4 Intervention 
	4 Intervention 
	4.1 Intervention logic 
	4.1 Intervention logic 
	An intervention logic diagram is provided in Appendix One. It was developed during an internal programme review in late 2015. 

	4.2 Options 
	4.2 Options 
	Options considered for the pilot at its inception were based around resource provision, rather than the intervention itself. The main alternative to WES would be business as usual. With the status quo, there is great uncertainty in the market and a low likelihood the nascent wood fuel market would mature in the immediate future. 
	The WES project was chosen after consideration of various options, including: 
	 the reason for using the cluster approach  development of multi-site clusters (regions considered included Nelson/Marlborough, the Bay of 
	Plenty and Southland).  selection of a preferred site.  promoting supply and demand versus demand-only projects. 
	Southland was chosen following a review of the heat demand, available fuel supply, and suitable project partners in the region. It has a high demand for heat for commercial premises such as schools, offices, rest homes, hospitals, and for industrial processes such as meat works, other factories and a growing dairy processing industry. Southland also has a significant forestry and wood processing industry, which generates an estimated 300,000 tonnes of wood waste a year that can be used for energy. The regio

	4.3 Investment objectives 
	4.3 Investment objectives 
	Expected outcomes of the programme include sustainable growth in the wood fuel supply chain, development of a functioning wood supply cluster and improved understanding of the benefits of wood energy. The programme͛ν targets are: 
	 a 0.15 PJ increase in annual wood fuel energy use in Southland.  8,000 tonnes per annum of national CO2 savings.. 

	4.4 Potential impact 
	4.4 Potential impact 
	By reaching its targets, WES would result in: 
	 0.15 PJ of end-use boiler capacity switching from fossil to wood fuels, resulting in 195,000 tonnes of CO2 (lifetime) avoided  a functioning wood energy cluster in Southland encompassing additional supply and demand market participants  advice on heat provided by specifiers active in the Southland market including accurate information on wood energy as an option 
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	7 Conclusions 
	7 Conclusions 
	As a pilot, the direct engagement aspects of the Wood Energy South programme proved to be sound, however the cluster development (or supply chain development) aspects need to be better understood before further replication. It was optimistic to attempt to develop a cluster in three years – creating a cluster is difficult, and each needs to be suited to the particular market. 
	There is a strong role for government to address multiple failures – information, nascent market and unpriced externalities. The programme also has strong alignment with the proposed NZEECS priorities. 
	More analysis is required on the economic potential of private sector boiler switching in New Zealand, and a better understanding of the drivers and decision factors involved in this. 
	An insight from the pilot was that a higher rate of return on public investment would be achieved if large clients were targeted for switching and a supply chain cluster was then developed around this large client. 
	Α·͋ ζΊΜΪχ ̽ΪΣ͕Ίι΢͇͋ ̯Σ͇ ͋ϳζ̯Σ͇͇͋ ϢζΪΣ EE.!͛ν ϢΣ͇͋ινχ̯Σ͇ΊΣͽ Ϊ͕ χ·͋ ̼̯ιιΊ͋ιν χΪ ϮΪΪ͇ ͕Ϣ͋Μ Ϣν͋΅ ΡΪΪ͇ ͕Ϣ͋Μ 
	does not work out economically at an organisational level in Southland. Where wood fuel is currently being considered there are usually drivers beyond the strictly economic (e.g. corporate social responsibility, impending air quality standards). 

	8 Recommendations 
	8 Recommendations 
	ΕχΊΜΊν͋ ͱ.͜E ̯Σ͇ EE.!͛ν ̯Σ̯ΜϴνΊν Ϊ͕ ΪζζΪιχϢΣΊχΊ͋ν ͕Ϊι ζιΊϭ̯χ͋ ν͋̽χΪι ̼Ϊiler switching (in particular, evidence of public benefits and market readiness), and then consider the opportunities for further development around potential large clients. 
	EECA should establish whether there are sufficient benefits and willingness to justify programme intervention in terms of switching government boilers, and what lessons from this pilot can be picked up in the refocused business programmes. 

	9 Appendices 
	9 Appendices 
	9.1 Appendix One – Intervention logic 
	9.1 Appendix One – Intervention logic 
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	9.3 Appendix Three -Cost Benefit Analysis 
	9.3 Appendix Three -Cost Benefit Analysis 
	This review cost-benefit ̯Σ̯ΜϴνΊν ̯νν͋νν͋ν χ·͋ θϢ̯ΣχΊ͕Ί̯̼Μ͋ ΪϢχ̽Ϊ΢͋ν Ϊ͕ EE.!͛ν ͋ϳζ͋Σ͇ΊχϢι͋ ͕ιΪ΢ ζιΪͽι̯΢΢͋ inception through to the end of the 2015/16 financial year.  General assumptions applied in the analytical framework used in this review: 
	. EECA costs include all direct internal costs and payments and grants to service providers and client companies. General EECA overheads have not been included. 
	. All third party capital and operating costs, whether actual or estimated, are included. Estimated/budget costs and benefits are used in the absence of actual measured benefits.  Source, granularity and attributed confidence of this data are noted. 
	 Only expenditure to year end 2015/16 is included, anticipated subsequent payments are omitted.  Future benefits (e.g. energy savings) accruing from EECA expenditure to year end 2015/16 are 
	included.  Benefits from future expenditure omitted..  Comment is made on the likely additionality of the EECA programmes..  Cash flows are expressed in NZ$2016 discounted at the default Treasury rate of 7%.. 
	Specific inputs used in the review of the Wood Energy South Programme: 
	. EECA direct costs of running the programme, part-payment of feasibility studies and some contribution to the capital cost of new wood-fired boilers. These are treated as public costs and are χ̯Ι͋Σ ͕ιΪ΢ EE.!͛ν ΊΣχ͋ιΣ̯Μ ι͋̽Ϊι͇ν. 
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	. Third party costs are the remainder of the additional capital costs of wood-fired boilers and any additional operating costs. The additional capital and operating costs have been estimated from proposals provided by boiler suppliers and generic cost data supplied by EFI and should be considered indicative only. These are designated private costs. 
	. Fuel consumption costs are reduced but, as a fuel substitution programme, the energy content of the wood fuel effectively offsets that contained in the fossil fuel being replaced.  Fuel consumption for the respective fuels has been estimated by EECA and service providers for each of the projects under consideration based on the size and efficiencies of the boilers.  Reductions in relative fuel costs are a private benefit. 
	. Carbon dioxide emissions are reduced by replacing fossil fuels with wood. This is a public benefit. 
	. The programme to date includes seven boiler replacement projects which either have a completed or committed status.  Six of these plants are coal-fired and one LPG-fired, although total fuel consumption is evenly split between the two fuels because of the relative size and utilisation of the boilers. 
	. Fuel savings arising from the programme are assumed to continue for twenty three years, a typical life of a boiler (although some can remain operational for significantly longer, but relative savings may degrade in the longer term as boiler performance declines). 
	. ͱ.͜E͛ν ζιΊ̽͋ ΢ΪΣΊχΪιν ·̯ϭ͋ ̼͋͋Σ Ϣν͇͋ ͕Ϊι ͇͋ιΊϭΊΣͽ ͋̽ΪΣΪ΢Ί̽ ζιΊ̽͋ν ͕Ϊι ͕Ϣ͋Μν΅  ͱ̯ιΙ͋χ ζιΊ̽͋ν ·̯ϭ͋ 
	been used for fuels not included in the monitors and all future prices are maintained at the 2016 
	The programme supports the installation of wood-fired boilers as an alternative to clients continuing to use existing fuel types at the time of replacing existing boilers.  No conversions of existing boilers to wood-firing are included in the programme.  Wood-fired boilers and their associated storage and feed systems are generally more expensive than alternative fuel counterparts, resulting in higher capital costs for wood-fired boiler installations. 
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	level. Carbon dioxide prices are set at the average value of an NZU in each year of the programme and valued at $25 per tonne thereafter. 
	Costs and benefits for the two cases are summarised in the table below. 
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	Key conclusions to draw under these assumptions: 
	 The net present value of the programme to date is in the order of -$2.0 million based on the committed and completed projects to date. 
	. Benefits fall principally to the private sector through fuel cost savings, most significantly through the substitution of wood for LPG. Public benefits are driven by the near-effective elimination of carbon dioxide emissions through the switch to wood fuels. 
	. Public benefit to public cost ratio Ίν ·Ίͽ·Μϴ ͇͋ζ͋Σ͇͋Σχ ΪΣ χ·͋ ΊΣ̽ΜϢνΊΪΣ Ϊ͕ χ·͋ ͞ζΊζ͋ΜΊΣ͋͟ ζιΪΖ͋̽χν΅  Α·͋ ratio resulting from their inclusion may be overstated, as further public expenditure may be necessary before they become reality, although this would have to be well in excess of current levels of EECA programme costs for this ratio to approach unity. 
	. Similarly, the leverage of private expenditure from public costs is highly dependent on the inclusion of these projects and any future public expenditure necessary to secure them. 
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	This analysis has quantified greenhouse gas emission reductions and reduced fuel consumption by client companies. There are expected to be benefits that have been unquantified and the scale is unknown. These include improved energy security, increased productivity and competitiveness. 
	There are no measured energy savings from the programme and ι͋̽Ϊι͇ν Ϊ͕ ̽ΜΊ͋Σχ ̽Ϊ΢ζ̯ΣΊ͋ν͛ costs are limited to proposals for the installations of wood-fired boilers.  Nevertheless some of the outcome metrics can stand up to a reasonable level of scrutiny: 
	. The projects relate to specific boiler installations where fuel consumptions and associated reductions in carbon emissions can be well defined.  This adds a relatively high level of granularity to the analysis and provides a good degree of confidence in the relation between public benefits and public costs. 
	. The net benefits of the existing seven projects are probably understated as public investment was made into projects which will only attain commitment from client companies after the 2015/16 year. 
	HΪϮ͋ϭ͋ι΂ χ·͋ ΊΣ̽ΜϢνΊΪΣ Ϊ͕ χ·͋ ͞ζΊζ͋ΜΊΣ͋͟ ζιΪ̼̯̼Μϴ Ϊϭ͋ι̽Ϊ΢ζ͋Σν̯χ͋ν ͕Ϊι χ·Ίν ν·Ϊιχ͕̯ΜΜ΅ 
	. Client company net costs of switching to wood are based on generic costs of wood-and fossil-fuel fired boilers.  Metrics containing measures of private costs should be treated as indicative only. 







