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Plantation forestry and logging make a strong direct contribution to the
New Zealand economy

Theplantationforestry and logging sectodirectly accounts for 0.6% of GDP or $1,389
million.

This contribution is:
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Greater than the GDP contribution of the sheepmeat and wool sector by
over 20%

About 45% larger than beef sector in GDP terms
At a simiar level of contribution with horticulture
0.9% of the total goods producing industries
Approximately 2.9% of merchandised exports.

On the back of planting in the late 1980s and early 1990s, forestry production has risen
from 10 million cubic metres 1989to 28.7 million cubic metres in 2016.

Forestry and logging are extremely important to regional New Zealand:

T
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To the Waikat@and Bay of Plentgcononies, forestry contributes nearly
$280million and $184 million respectiveljust over 1% of region&DP for
both regions)

The contribution to Gisborne and the surrounding area amounts to $96
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Table). Not the least of which is the partance of carbon capture. The wider
contribution to the environmentg worth at least $2 billion per annurg is made
through:

The extraction of materials from forests to provide food, fibre, energy and
chemicals for pharmaceutical and other uses

Contributions to the stabilisation of soils and reductions in erosion and
sedimentation, moderation of water flows and microclimates, retention of
carbon and nutrients from being discharged into the atmosphere and water

Contributions to providing space for recréat and tourism, natural and
historic heritage, general amenity and protection of biodiversity and
spiritual associations of iconic locations

Basic physical and chemical functions of nutrient and water recycling.

And contribute to the health of the New Zeal and economye

1
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impacts. Forestry and logging are closely intertwined with the rest of the
economy and society. This includes jobs, and the incomes it provides, its

1

The plantation forestry sector consists of growing the plantation forests and the logging sector is the process of harvesting
trees.
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links to other mdustries (e.g. transport), the impact it has on rural and
urban centres and the environment

1 $3.8billiore in plantation forestryproductionvaluewas produced by
growing and logging treesationallyin 2015

- $301 million went on wagesnd salaries
- $1,100million went on capital and land
- $2,400 million was spent on inpufsainly contractor services)

- $171 million was spent on freight to get products to market (not
included but dependent on forestry)

1  The harvesting of logs is the first part of the marketing chajpravides the
wood flow totransport (domestic and export operationsipmestic
processing, exports, and domestic consumptidirof which provide further
contributions to GDP

The sector generates jobs

1 Theplantationforestry sectolis estimated teemploy around 9,500 people
(see Appendix D)'he sector will support many more jobs in industries that
supply forestry, and that experience benefits many regions e.g. it provides
the transport irdustry with approximately 2,000 jobs and approximately
900port service workers

1 Theplantationforestry sector accounts for 3.2 percent of all employment in
Gisborne and 1.5 percent in Northland

1 Anincrease in returns to the sector both upstream and dstream
benefits workers in many different industries.

And creates exports that improves our standard of living
1 Plantation brestry exports were nearly $5 billion in 2015 accounting for
F NBdzyR Hod@: 2F bSexpestSlI t I yRQa (201t 3I22F
1 This is larger tharhgepmeat (mutton and lamb) and wool exports
1 Thisis larger than beef and veal exports
9 Forestry makes a positive contribution to narrowing our current account
deficit
1  The forecast for forestry exports is extremely bright rising by 25% by 2020
(6,300 millon).2

It drives many rural economies

1 Forestry production is hugely important for many regional economies. It
injects $262 million into the Gisborne regional economy and $377 million
into the Northland economy

Note that the contribution to GDP is included in the production calculation.cBh&ibution to GDP includes wages
($301m) and capital and land (1,100m). This is slightly more that the contribution to GDP figure which takes off
depreciation.

Ministry for Primary Industries (2016) Situation and Outlook for Primary Industries. wvixgowpnz
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compares favourably with sheepmeat and wool production ($1,115 million).
1 Its GDP contribution is significantly more in the north of the North Island

(such as Northland) and also Tasitidelson, relative to sheepmeat and
wool

1 Compared to beef production ($953 million), forestry also compares
favourably ($1,389 million). Forestry is more important, relative to beef
and veal production in Bay of Plenty, Tasman/Nelson and Otago.

Forestry faces constraints

1 No oneministry ordepartment is responsible for forestry. As forestry
becomes more important with its dual roles as an export earner and its
contribution to the environment (particularly carbon capture) policy
coordination becomes more acial

1 Its environmental contribution is not factored into its economic value. The
impact on soil conservation, nutrient reoff, water quantity and flow
moderation, water quality and biodiversity are significant

9 Its impacts on tourism and recreation aaso important both for domestic
and foreign tourists.

Recognition of forestry through a satellite account is needed to reflect
its growing I mportance &

1 A satellite account rearrangexisting information/data (economic data
such as exportdyom industriesin the national accounting structure to
highlight aspects of a specific industry withdefined boundarieslt can be
extended withthe introduction of new information/data (such as social and
environmental values)tproperly reflect theindusi NJEnQadtance

1 Asplantationforestry becomes more important (increased removals and
the necessity for carbon capture) a satellite account eitt@rnected tathe
tourism satellite account or as a staiatbne satellite account would assist
inbetter STt SOUAY3I FT2NBalIUNEBQA 6ARSNI 60SYSTAl
1  For the latest tourism satellite account (2016) go to:
http:/www.stats.govt.nz/browse_for_stats/industry_sectors/tourism/touri
smsatellite-account2016.aspx

Approach taken to showing forestryds va
Below we have set out the approach to the project. We:

1 Developed a framework for forestry which sets out how forestry is
regulated, its economic contribution, and its contribution to the
environment

1 Used various economic and data tools to inform the imaode of the
industry e.g. consistent economy wide models at the national and regional
level, the LEED database that uses tax data to better inform employment
numbers, and literature that further helped us understand environmental
values
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1 Engaged with the nlustry, government and other stakeholders to further
understand industry detail and economic behaviour.

Plantation f orestry connections

l Local and central government 1
{contraling differenta spects of forestry dewe lopment)

Exports Economy
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Source: NZIER
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Summary of the economic, social and environmental impacts of

plantation forestry
2015

I

Forestry and logging contribution to GDP 1,389 m

Forestry and logging: Selected GDP contribution of regions

Northland 138 m

Waikato 280 m

Bay of Plenty 184 m

Gisborne district 96 m

I Fg15aqQ . I @& 100 m

Tasman / Nelson 114 m

Otago /Southland 120 m

Numbers directly involved in forestry and logging 9,500

Transport 2,000

Port service workers 900+

Seasonal workers Small

Environmental and recreational valués
Ohiwe? est. Conservative
extended over | estimate
NZ

Overall ecesystemservices estimate 9,600 m 1,900 m

Nutrient value (Taupo study) 5,800 m

Energy saved by recycling resins and waste (value added) 789 m

Value of carbon capture (conservative) 300 m

Reduced soil erosion benefit 208 m

Water quantity/ flownet benefit* 14 m

Water quality benefit 420 m

Biodiversity benefit

Only localised studies, no
national figures

Recreation (only localised studies but visitor numbers suggest at leasi $40 m

million visitors per year)

Relative externality value comparison Dairy Forestry
-18 m 31m

the central North Island

Note (1) See environmental sections (Appendix J and K) for explanation of estimates. (2) The overall 1
figures for ecesystem services are based site specific examf#@sYao RT & Velarde SJ (2014) Ecosyste
services in the Ohiwa catchment; Report to Bay of Plenty Regional Council, Sctae $értion J.3.%ater
quantity and flow moderatiorior explanation of net benefit{5) Monge et al 2015, ScioArelative
externality valueshowsthe impact ofdifferentA y* R dzédiivitgeof Society measured in comparable terms
Monge et al (2015) is a study of 26,000 hectaredairy land and the equivalent amount of forestry land

Source: NZIER
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1. Forestry industry summary

Figure 1 Summary

National economic contribution

National GDP Exports Domestic sales Employment
Forestry & logging Forestry products
contribute exportstotal
p ® 9,500

$1.39b $4.8b B .N FTEs
to national GDP. Forestry products are Logs and sawn timber are employed in the

the second largest are the main forestry forestry sector.
Plusafurther commodity export after products domestically. Truck
$2.16b dairy products. Domestic salesare + 2,000 drivers
in do-wnstream Australiaand Chinaare mainly tied to local Port services
activity. the main destinations. construction activity. + 900 Workers

Regional economic contribution

Regional GDP Regional importance

of forestry

Based on its share of
regional GDP, forestry has
the greatest significance
to these regions:

Four regions (Waikato,
Bay of Plenty, Northland
and Nelson/ Tasman)
contribute over 50%of
national forestry GDP.

Waikato Region {N-A‘EEG'EPI\?HQ)/Q
Gisborne > 50p
48%
(R‘ﬁ‘z)m 13% Tasman/ Nelson
Northland _A0
10% BoP Marlborough > 1-4%
West Coast
Northland

Nelson/ Tasman

Central and local government
No single entity has control over all of forestry policy

Regional
employment

Number of forestry jobs

|| Fewer than 50
] 50 - 149

I 150 - 299

M 300 - 599

‘Herltage Nz@

(MPI@(N@( 9

MfE

é
I
Central government and local government

develop the institutional setting (the
regulatory environment).

Source: NZIER, icons8.com

WorkSafe

Responsibility for government policy in forestry is
spread over anumber of government departments
with no all-embracing national forestry policy.

( mBE |©( PGP @
SEE
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Industry characteristics

Role of forestry
managers

H&S

The majority of forest managers
have robust health and safety
standards because of the
accountability of managersto
owners, increased mechanisation,
training, and operational
transparency.

Forestry
rotations

‘A 0
W‘
New Zealand forests have not

declined in yield past the 2nd
rotation; they have gained in

productivity through better genetic
selection and better management.

Number of
forest owners

There are approximately

15,000

forest ownersin New
Zealand with forests of 5 ha
or greater

Employment
numbers

Employment

Removals are increasing and
employment is static.

Environmental values are important

Waste

®)

1724

Sawdust is used to fuel sawmills.

Recreation & tourism
,.
A= %
Yo
'R

@

hl
Recreational uses of plantation
forestry blocks includes users
walking, mountain biking, horse
riding, trail biking, hunting and
fishing.

Source: NZIER, icons8.com

Carbon capture

IYYVVVVVVVVYY
IYVVVVVVVVVYL

IYYVVVVVVVVVY

Sequestering carbon through forestry

isone way to assist in meeting our

climate change agreement targets.

Habitat

Pantation forestry blocks provide
habitat for native species and
support local biodiversity.

Seasonal workers

L SN

Finding workers for
silviculture & plantingis
increasingly difficult. The
outlook for seasonal workers
may become increasingly
important to the industry.

Sumpage
values

Sumpage values remain
flat.

Land stabilisation
and water quality

AjA
—_—

T

Forestsin general can
also create value or
save costs by providing
soil stability, reducing
erosion and run-off
into streams.
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2. The brief

This report has been commissioned by the New Zealand FOrgaersAssociation

and New Zealand Farm Foresters Association funded by the Forestry Growers Levy
Trust. These entitiesare looking tofacilitate a better understanding of the role of
forestry in the New Zealand econopsnvironmentand society.

Our main focus is on the planting, silviculture, and harvesting that occurs on site.
However, we do examine some of the ancill@ervices such as logging trucgert
service workersand refer to processing, exporting, the domestic market and its
economic contribution.

This report sets out the data available and approaches that can be potentially taken to

systematicallycollde RIF G IyR (2 AffdzaiNIGS F2NBaldNRQ:

further understanding (e.g. environmental statistics).

Where statistics are not well described (e.g. forestry employment), we have focused
on examining different approaches that can b&ed to obtain estimates (using the
principle of triangulation). By triangulation we mean using two or more methods to
estimate data points in a particular area.

Our examination has been to:
Briefly survey the existing situation
Set out the framework foidentifying the areas where data should be collected

Describe our approach to collecting data and estimating contribution to the
economy

 Conclude with some final remarks.

The study consolidates the information gathered into a useable format: we have
ind dZRSR FT2NBAGNEBQ&a RANBOG O2y(iNROodziAZ2Y |
Ay@2t@S t221Ay3 i GKS F2NBaid aSoiz2NDna
services of other industries such as transport, and the flow on effects to other sectors
such as wood processing, retail and newsprint.

The direct and indirect contributions are measured and highlighted as summary
indicators such as output, value added, employment, wages, payments to capital and
land, and taxes. There are also a number ofarntgmt functions forestry performs that

may or may not go through markets (the norarket valuations).
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3. Forestry is different from
other land-based industries

The forestry(growing the trees) and logging (harvesting the tressjtor isan integral

part of New Zealan@® é&conomy environment,and society. Therefore, it is important

F2N) GKS AYRdzZAGNE (2 LINPLISNIe& NBFfSOG GKS A
up-to-date and transparent data and context.

As a completely different industry from anyther landbased industry it is also
important to reflect its complete contribution to the New Zealand economy and
society, particularly given its positive environmental impact.

Forestry statistics represent a challenge given the biological processes iee qu
different from other landbased industries e.qg.:

1 It takes between 25 and 35 years before harvesting occurs requiring long
term planning (longer for Douglasr, Cypresses etc.)

9 Harvesting presents challenges and costs that other industries do not face
(e.qg. first rotation forest®n hill countrymight requirelargeroad networks
to be built)

1  There are positive environmental benefits such as carbon capture,
biodiversity gains, higwater quality, land stability and recreational options
from commercial forests.

The Ministry for Primary Industries (MPI) sets out the parameters for forestry in the
bl dGA2yFt 9E20A KegfactsIpa) fromaratipubheatiadinkl@lg” ¢
T bS¢é %SIitlyRQa ySi aid201SR dnf I yiSR LINRRd
estimated 1.0 million hectares as at 1 April 261
1  The total planted forest standing volume is estimated to b8 &fllion
cubic metres with an average forest stand age (area weighted) dfyEars
 AsatlApril2083s bSg %SIftlyRQa& Yy Sdecréasetbp| SR T2 NX
13,000 hectares from 1 April 261

i Harvested areas awaiting either replanting or a land use decision decreased
by 3,000 hectares in the year to 1 April 281

The forestryy Rdza 4 NE Q& AYLRNIFYyOS G2 SFo@edfYAO | O A
selected forestry exports.
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Figure 2 Exports of selected forestry prod ucts
Value, NZ$ 000s

6 000 000
= == Total
5000 000 - ) N
ogs J
4000000  ===-- Sawn timber , /
3 000 000+ / -
i
2 000 000- /
7/
T
1000 000 4 A
-—7rr 1 11111 11 r1r 11 1 1 1 1 1111 1 1 111 1. T T 1117171711
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Source: Ministry for Primary Industries and Statistics New Zealand

Figure3 shows new planting in New Zealand has declined from a peak in th&98is
to 3,000hectares in 20%. Further plantings are dependent on
1  The profitability of selling logs
1 Confidence in maets for all forestry products
1 Confidence in future policy settings
1  Further changes to the ETS scheme that favour New Zealand grown credits.

Figure 3 New forest plantings 1920 -2016

100
3 &
L= —
I
3 an Sy ——
a
k- 20 -
o P
1920 1530 1540 1950 1960 1970 1980 1580 2000 2010
Plant ing year
p Peesional
Source: National Exotic Forest Description, 201 6 p5

Plantation forest sizes vary significantly. Further, we do not have a good statistical
handle on the ownership profile. Ministry for Primary Industries (MPI) statistics

There is some cause for optimism that as carbon credits rise in value the forestry planting supply response will also increas
However, there is a large debate about how emissions are accounted for after the wood is harvested. Sorferéstiye

industry would contend that the Government needs to give effect to the Harvested Wood Products emissions accounting to
replace the current assumption of instant oxidisation at harvest in the liability rules.

NZIER report i Plantation forestry statistics 5



suggest that the majority of plantation forests astablished on lath holdingggreater

than 500 hectares (approximately 72%, National Exotic Forestry Description 2015,
p25). The reverse is the case in relation to the numbers of owners. Approximately 89%
of forest owners in New Zealand own less than 500 hectares (see National Bresic F
Description 2015 p24).

However, these figures only represdatgerknown owners and are therefore biased
towards those who report their situation. The number of forest owners reported in
National Exotic Forest Description is 1,852 the NEFD only surveys owners who hold
more than 50 hectaresThus the NEFD has an inherent bias as it does not survey the
majority of the 15,000 forest owners estimated in Appendix C. Adding these numbers
into the equation results in the number of fest owners by class size changing
dramatically.

The number of forest owners with forests under 500 hectares rises to 98% when all
forest owners are taken into account.

Figure 4 Adjusted forest owners by size class, 2015
Assumesthat all the unidentified forest owners have forests under 40 hectares
14000 13148
12000
10000
8000
6000

4000

2000 944
711
79 88 30

0 | - - -

<40 ha 40 -99 ha 100-499 ha 500 - 999 ha 1000 - 9999 10,000 + ha
ha

Source: National Exotic Forest Description and NZIER

3.1. Non-market valuation

As an example of the quantificatiaf the ecsysem benefits of plantation forestry.
Scion (2014) has examined teeoa @ a4 SY &SNWAOSa Ay GKS
catchment It demonstrates alarge positive ecosysterservice value fromexotic
forestry of $5,609 a hectare each ydaeeTablel).
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Table 1 Value of ecosystem services  from the Ohiwa catchment
Dollars per hectare

e ]

Carbon sequestration/emission and greenhouse gas regulation using $4 pe $48
New ZealandUnit

Avoided erosion and flood/disturbance regulation $121
Regulating nutrient supply by avoiding leaching $2,800
Pollination $206
Water regulation $6
Waste treatment $244
Pest and disease regulation/biological control $11
Water supply $8
Recreation $900
Species conservation $257
Nutrient cycling $994
Soil formation $14
Net ecosystem services value in dollars per hectare each year $5,609

Source: Source: Yao & Velarde, Scion (2014) 6

Such values, if applied to 1.72 million hectares of planted exotic forest in 2015, would
imply the generation of $9.6 billion per year in rorarket benefits from forests in
addition to the marketed output of wood and pulp products and recovered energy.
However,a conservative approach should be taken in interpretatibthese statistics.

The ecosystem servicegpproach is still at the experimental stage, uses mixed
methods and is site specific and not able to be extrapolated or replicated across the
country as yet. But even if the national average were only"lifsat of the Ohiwa
catchmentin the Bay of Plent{$1122 /halyear), this would still amount to $1.9 billion

of nonmarket value annually.

However, some forestry participants are frustrated that terent reported statistics
do not fully reflect the importance of the industry in both economic and-eoonomic
terms, particularly around:

1 Estimates of employment in the industry

1 The importance of the neeconomic benefits of forests to New Zealanders.
C2NBaAalONEQa @FftdzS Aa GKSNBT2NB dzy RSNAGF ISR
trying to gauge the importance of the industry can only see part of the value that
forestry is contributing.

5 Since mieR2016 the value of New Aé&and Emission Units has been $15/tonne or more, which would make the value per

hectare $180 or greater.

6 Yao RT & Velarde SJ (2014) Ecosystem services in the Ohiwa catchment; Report to Bay of Plenty Regional Council, Scion
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4. Project organisation

NZIERhave constructed a simple mod&l demonstrate the relationships between
forestry and the government, economy, society, and environment.

The model portrays a system of relationships which, although abstract, seeks to
capture the salient elements of the real world. Any real world problell have a large
number of variables, often with complex, relationships between them. We wish to
draw out the main points without the complications of all the issues. In this way we
can focus on the issues that matter to the industry.

For example, om key advantage that the framework has is that it shows the positive
contribution that forestry makes to both market and nomarket values in New
Zealand. Of particular importance, is the positive contribution forestry makes to the
environment. This is ptiayed in the following framework for the industry where we
show the:

1 Impact of central and local government control

1 Domestic consumption and exports, employment, and economic activity
generated by forestry through planting, silviculture and harvesting

1 Enmvronmental and amenity benefits delivered by forestry.

l Local and central government l
(controlling different aspects of forestry development)

Exports Economy
Domestic consumptiort—>  (Gbp)
!

Production <+ >  Households

Owner wages ]

investment Waste consumpuon
Energy Natural environment Amenity
Materials

Including
recovered

materials \ Resources

Source: NZIER
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Applying this approach, helps us to:

1 Identify the important areas where we need to gath&tsstics
1  Ensure that we cover the important activities of the forestry industry

1 Demonstrate the interrelationships between economic and 4eaonomic
activity.

The desigrof the approachhas been deliberately kept simplé/e have abstracted

from the detal of the physical and financial flows between the forestry industry and

the economic, social and environmental forces that it interacts with. This approach
Fft26a dza (G2 OFLIXidz2NE YR AfftdzadNIiS 46KSNB
and haow to think about the use of those statistics e.g. do they contribute towards GDP
calculationsor other measures of valieAnd are they important?

The approach focuses on the interactions between the government, economy, and the
physical environment. Central and local government develop the institutional setting
(the regulatory environment). Investment, domestic processing, export supply etc. are
determined by firms through their interaction with households (e.g. through the
supply of labour and demand for outputs). From both the production process and
households, waste is generated with some of it recoverable (particularly in the
processing industry)

Also important is the interaction between the market activity and the physical
environment (e.g. households and the amenity, industry and the resource base, the
interaction between resources and ecology etc.).

In this project, we have captured ameported on the work that identifies the various
areas (amenity values and mountain biking, the role of forests in protecting flora and
fauna), and other interacts that are important.

7 Italso allows us to undetand where the gaps are in forestry statistics.
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5. Conclusion

To inform the statistical approach we ensured that:
1  Where praticable the principle of data triangulation was used where there
is some question about its validity

1 We engaged with policymakers prior to putting statistics together. In
particular, with Ministry for Primary Industries and Statistics New Zealand.

1 We smke to industry participants to further understand the issues around
forestry statistics.

We have set out to collect a comprehensive data set for forestry.

=

Government policy (Appendix A)

Market values: export and domestic (Appendix B)
Number of forest owars (Appendix C)

Employment (Appendix D)

Seasonal overseas workers (Appendix E)

Portable sawmills (Appendix F)

Forestry rotations (Appendix G)

Components of the value chain (Appendix H)
Contribution to GDP: national and regional (Appendix I)
Environmentalalues and studies (Appendices J and K)

= =4 =4 =4 =4 4 -4 4 A

=

Potential satellite account (Appendix L).

The summary statistics are set out in the key facts section and the pictorial summary
statistics at the beginning of the document. All other statistics are in the appedice
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Appendix A Government policy

A.1 Most change has occurred to plantation forestry
management

New Zealand has large tracts of indigenous and plantation forests. Over time these
forests have provided many benefits for society, the environment and the economy.

Most of the indigenous forests are owned by government. The Crown owns 5.187

million hectares of indigenous forest or nearly 83% of the total indigenous forests in

New Zealand. The Department of Conservation manages this on behalf of the Crown.

Other indigenouF 2 NBaida FINB Ay LINAGFGS 26y SNEKALI 2N
entities.

Most of the changes in government forestry policy since the 1980s have related to
plantation forestry. At one time the government owned at least 50% of the plantation
forestry andlarge processing facilities. It has divested itself of its ownership of forests
to facilitate Treaty Settlements with iwi with wood processing now solely owned by
private sector companies. The current government has signalled to the sector that it
will attempt to sell down its remaining forests overtime, though climate change policy
imperatives could see that position charge.

A.2 There is no one government entity responsible for
forestry

Responsibility for government policy in forestry is spread over a nunufer
government ministries and departments with no -aihbracing national forestry

policy:

1  This means needs of research, training, biosecurity, and policy advice are
being delivered by different parts of government

1  There is a longstanding lack of recigm of the long term (positive)
consequences of forestry and the positive externalities generated by a long
term sustainable crop, especially compared to Switzerland, Germany and
elsewhere in Western Europe i.e. the prices received for forestry products
do not reflect its positive contribution it makes to society, particularly the
positive environmental impact.

The Ministry for Primary Industries (MPI) and its predecessor MAF, have over the past
decade, largely focused on the role of planted forests latien to climate change,

and to a lesser extent the institutional relationships creating blockages to innovation
within the sector. MPI initiatives include a limited afforestation grant scheme, Primary
Growth Partnership projects for steepland harvesiamgl Methyl Bromide control and
recapture at ports for export logs, a proposed National Environmental Standard for
Plantation forestry (RMA), erosion control funds, biosecurity control, wilding pines etc.

8  Conversation with Forestry Owners Association (FOA).
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A.2.1 Carbon capture is likely to become more significant

¢CKS aAyAaidNR T2N 0KS 9y@GANRYYSY:GQ& LINRKYI NE
carbon sequestration and emissions the NZ ETS. Currently,TBed&versand use

change (deforestation in pr&990 forests, driven largely by dairy conversions),
afforestatn, transport andenergy (42% of total 2012 emissions), industry (7% of total

2012 emissions) and waste (5% of total 2012 emissions) but not agriculture (46% of

2012 total emissionsand rising.

In October 2016, the government ratified the Paris Agreentiesit aims to limit global
gFNY¥AYy3 apStt 0St26¢é Hw RSINBSa /Staradasz |y
2100, as part of an ultimate global commitment to go to Net Zero emissions.

New Zealand will now have to develop a plan that reduces emissioB8 fercent
below 2005 levels by 2030. Sequestering carbon through forestry is likely to be part of

GKAE &dGN)rGS3ed ! LI&daArAofS AYyONBFrasS Ay GKS (
lead policy official Kay Harrison has signalled price projectibRNZ$50 to $300/1).
C2NBAGNE KFra F LRaAGAGBS NBtS (2 LXI& Ay bS¢

to date, the government has been slow to partner with the industry to ensure the best
outcomes for New Zealand.

A.2.2 The challenges of biosecurity and GMOs

Biosecurity is an issue for some forestry stakeholders because of the risks of a
biosecurity breach allowing in pine pitch canker or other defoliation disease that
impactsPinus radiata

One possible solution to this issue is the use of gene ed{{GRISPR technology) or
other genetic modification technique. Innovation in Biotechnology could see:
1 Improved uniformity and wood properties
1 Potentially shorter rotations
1 Increased genetic resistance to pests and pathogens
1 Prevention of wilding spreaddm any new stands (through deployment of
sterile clones).

However, there is considerable resistance within New Zealand to growing GMO crops.
It will require significantonsultation with the public to arrive at a situation that is
supported by the majoritpf New Zealanders.

A.2.3 Science and innovation will be crucial

¢CKS aAyAaildNER F2N .daAaAySaas Lyy20FiA2y | YR
forestry sector is primarily concerned with funding research. A recent project made $5

million available for reseah into developing a broader range of high value wood

products from different species of trees.

The CRI Scion and its connections with the forest producing sector has is important in
highlighting the value of forestry in the primary sector landscape énemy. Scion

9 www.radionz.co.nz/news/national/316008%'sgreenhousegasbill-could-top-$70-billion

www.carbonnews.co.nz/tag.asp?tag=Carbon+prices

10 seehttp://woodco.org.nzlimages/Woodco_BiotechnologyPositionStatement_101116_public.pdf
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are funded mainly by government to underpin, protect, and futpreof the forestry
industry in New Zealand. Its research spans forestry management and tree
improvement, biosecurity and risk management, wood processing, and foesstd
ecosy$em services.

A.2.4 Health and safety focus

A big recent challenges which will escalate over the next ten to twenty years is to
improve health and safety standards, especially amongst some of the smaller players
who will make up an increasing large part of tlervesting industry.

This is compounded by the potential for general rural earthwortks contractors to enter
the forest industry as the demand for harvesting contractors ramps up. The ease of
entry means that extra effort will be required to ensure tlggaod health and safety
levels are met and maintained.

The forestry industry is heavily involved in safety initiatives. The Forestry Industry
Safety Council (FISC) is responsible for the Independent Forestry Safety Review (IFSR).
The role of FISC is to dooant, evaluate and share forestry safety initiatives across

the sector. By engaging with the industry in this way they can constructively assist
government as a health and safety partner.

Most contractors and corporate forest owners have robust health saigty standards
0SOlIdzasS 2F GKS | O002dzydlroAftAGe 2F YIyl3ISNAR |
increased mechanisation, training, and operational transparency.

Worksafe NZ provides educational materalcodes of practice, assessments,
monitoringand enforcement. It also provides regulation and investigations of health
and safety system failures. Worksafe has a focus on forestry because of the historical
high rates of serious injuries and fatalities, the physical nature of the work, steep
terrain, and the use of specialist heavy machinery including cable log extraction
(hauling) systems.

1 This includes educating duty holders about their work health and safety responsibilities (e.g. through guidance)
http://www.worksafe.govt.nz/worksafe/about
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Appendix B Market values

Forestry is a substantial part of the New Zealand economy and in recent years the
second largest commodity export after dairyMost commercial forestryise exotic

tree species which areelatively fast growing in the New Zealand environment and
yielding a range of wood qualities for use in sawn timber production, reconstituted
panel products, pulp and paper manufacture.

Figure6 below sets out New Zealand land ud#antation forestsuse 1.8 million
hectares of land (7%).

Figure 6 Land use
2016

m Plantation forest m Pasture & arablem Other non forested landm Natural forest

Source: Forestry Fact s and Figures (2015/16), New Zealand Forest Owners Association

Pinus radiatas the predominant species grown in plantation forestry in New Zealand,
currentlyaccounting for about 90% of planted area, 93% of harvested volume and 94%
of exports by value.

Douglasfir is the second most important species with about 6% of planted area and
4% of annual harvested volume.

The remainder of exotic forests compri€alifornia Redwood&ucalyptusCupressus
and otherdminor€ or special purpose species. part from Douglas fir, minor species
face quite differentmarketing chairchallenges in botlgrowth and useasdescribed
below.

12 Thatis, if you split beef and veal and sheepmeat and wool into separate categories.
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B.1 Economic connections of forestry

Forestry in the national accounts comprise forestry and logging, wood products and
pulp andpaper manufacture. The connections between these and other parts of the
value chain are outlined iRigure7 below.

Figure 7 Connections bet ween industries in the forestry sector

BSSVUeSBEEa Forest planting [l Standing forest Carbon Forestry
‘ & management value sequestration tourism

FORESTRY & J
LOGGING . N Export
hBivesting s T 'h markets
-
Export
1st stage - .
processing Sawmilling h markets

WOOD anel N-— ,f;'fféfs
PRODUCTS< production
Energy
recovery

MANUFACTURE

Export
markets
Paper
manufacture L Export
i markets

2nd stage
PULP & PAPER processing
MANUFACTURE

J
Distribution
Export
Wholesalers :h mafkets
End users

Builders, DiYers,
contractors... customers

IJ

Source: NZIER

Forestry and logging covers the management of the resource gt planting and
management of plantation forestsand harvesting.

First stage processing includes tHew Zealandvood processing and manufacturing
industry, which produces sawn timber, veneers, plywood and reconstituted panels
such as fibreboards, and the pulp and paper manufacturing industry.

Second stage processing involves industries whose products have more speaific
components, includindiygiene products and compositeuilding materialsfor the
construction industriesFurniture making, printing and publishing (other than online
and electronic media publisherade very minor end uses for New Zealand grown wood
fibre.

¢CKS GSN) WTF2NBAaUNEQ Aa Ooyging gnd &irst btaget A SR 2
processing, in which forest products (weéidre) comprises 25% or more of the value
2F AyLldzia o6F OO02NRAY3I (-Qutpitiablésh la sedoddistageS & 1S |
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processing, notwood inputs comprise more than 80% of totaput value, and more
substitutes exist for woodibre (e.g. steel framing in building, metal or plastic
furniture, or cement and wood pulp composite wall cladding or cardboard wrapped
plaster board interior wall liningsso the share of economic valuedsdl attributable

to wood or tree species is lower than in first stage processing.

Figure7 abovealso shows that the wholesale and retail trade and transport opesator
are involved in the distribution of forest products to domestic and export markets. If
these services are specialised to distributing forest produbtsy would face a short
term loss of revenuén the event of disruption athe wood harvestBut such ervices

as building supplies wholesaling and retailing often trade in more than just forest
products, and in the longer term, resources in these distribution services would be
redeployed to other things, so they are less directly part of the value atfnask
threats to forestry activity.

Other features to note fronfrigure? are:

1  While the main material flow between forestrglated parts of the value
chain is of logfrom harvest to wood processing and pulping, there are also
large flows of residues from both harvesting and sawmilling activities that
are collected and provide inputs to reconstituted wood produetg). MDF
panels and chip board flooringhdwood pulp manufacture

1 Residuesare also used to provide heat and power to parts of the
manufacturing process, particularly in pulp makargl timber drying
providing value savings in the cost of eneigythe South Island, @od fibre
is alsousedas a feedstockoir bioenergy productiome. wood pellets for
domestic home heating and wood ckifor commercial and industrial
heating:

1  There idimited commercial value in standing forests in their role as the
setting for forestbased recreation and tourism

1  There is aole for plantation forests to foster biodiversity as a home for
kiwi, falcon,karearea, kokako and other native birg&jnks, frogs, native
fishbats, plants, and invertebrates

1  There igotential value to be gained by storage of carbon unbliemw
%S I fshrgeRnAuse gas accounting systémit also matching emissions
liability under the NZ ET.S)

The harvesting of treeseldom impacts domestic recreation amourism sincein
forests suchas Woodhill Bottle Lake and Naseby the clubs or concesgiesare
generally able to move their operationdowever, it does have an impact on carbon
storage and biodiversity, at least in the short term until forest growth recovers.

In economic terms aestimate of the contribution that forestry makes is set out in
Table2.

These figures are based onpreliminary estimates (for biosecurity purposes) of
economically valuable plantsWhile theNZIERestimates are only approximateand

13 Thewood processing industry has long utilised-bizergy for a good portion of its energy needs.

14 This is an initial examination of the impact of selected economically valuable plants. At this stage it does not inatede nati

plants.

15 Relatively simple approaches to estimates for GDP contribution were produced because of costs (therefore estimates are

only approximate).
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have been devised for ranking purposesly, they do point to the importance of
plantation forestry products.

Table 2 Ranking of selected economically valuable plants
2012 base year, $ M

Ranking Plant Estimate (including
dependentindustry)

1 Rye grass 14,000¢ 15,000 million

2 Pinus radiata 3,500¢ 4,500 million

12 Douglasfir 150¢ 200 million

23 Eucalyptus 30¢ 50 million

31 Cypress 15¢ 25 million
Source: NZIER (2016) How valuable is that plant? Working paper for the Ministry for Primary
Industries

Further the split between domestic and export forestry produstset outin Figures.

The domestiavood productsmarket is a signifant part ofb S g %S ledohoiiR Q &
activity, even without taking into account domestic and overseas tourism, recreational
activities, and the contribution of eco system services.

Figure 8 Export -domestic split
June year 2016

Logs (000m3) I
Wood chips (000 BDU Il
Sawn timber (000m3) I
Chemical pulp (tonnes) I
Mechanical pulp (tonnes) I
Other paper & paperboard (tonnes I
Fibreboard (m3) I S
Plywood (m3) I
Veneer (m3) I
0% 20%  40%  60%  80%  100%

m Export ®Domestic

Note that wood chips do not include MDF, wood chips used in energy production or wood chips used in
sheds, particularly foover-winteringdairy cattle.Further it does not include woodchips generated in
sawmills that are mainly used domestically in pufal fibreboard production.

Source: Forestry Facts and Figures (2015/16), New Zealand Forest Owners Association
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B.1.1 Non-market considerations

Plantation brests can also create value or save costs by providing soil stability,
reducing erosion and runff into greams, and moderating water flows, but these
effects are often experienced as externalities that do not provide commercial return
to those whoown the forests.

B.2 Exports

The data comes from Statistics New Zealand (SNZ). We have good data on all products
that cross the New Zealand bordé&torestry exports have risen from below $2 billion

in 1990(inflation adjusted}o nearly $5 billion in 2015 (séggure9). The rie in value

has beerproductionled driven by plantings in thearly tolate 1980sMPI expect that
forestry value will reach $6,000 million by 2020.

Figure 9 The rise in forestry exports
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Source: Statistics New Zealand

B.2.1 Export destinations

The plantings of the late 1980s and early 1990s coincided with the integration of China
on to world markets. A sustained infrastructure boom in China has created a maturing
demand for logs. Demand from other markets has remained steady.

Theimportance of China is set out FFigure10. Roughly 80% of the exports are logs.
Australiaand Japartake a wider range of wood products (logs, lumpeood pulp,
paper & paperboard, and panel product$he Republic of Korehas a similarbut
much smallerimporting profile to China.

16 The information on services is less clear.
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Figure 10 Exports of wood products by destination
December years, NZ$
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Source: Forestry  Facts and Figures (2015/16), New Zealand Forest Owners Association

Most of the forestry exports are channelled through ports on the east coast of the
North Island. Three ports (Whangarei, Tauranga, and Gisborne) export 63% of all sawn
timber and log expog. Without forestry exports the Gisborne port would not be
viable.

Table 3 Volume of sawn timber and logs exported by port

Quantity m?
Sawn timber Share of sawn timber
& log exports
Whangarei 10,182 2,613,742 15%
Auckland 198,896 122,602 2%
Tauranga 837,189 5,158,739 35%
Gisborne 279 2,167,697 13%
New Plymouth - 280,692 2%
Napier 322,048 1,012,167 8%
Wellington 2,173 930,446 5%
Nelson 114,284 559,081 4%
Picton 1,561 665,150 4%
Christchurch 132,805 421,320 3%
Timaru 537 258,958 2%
Dunedin 73,328 773,555 5%
Invercargill 93,721 431,486 3%

Source: Forestry Facts and Figures (2015/16), New Zealand Forest Owners Association

NZIER report i Plantation forestry statistics 19



B.2.2 Domestic consumption of forestry products

Understanding the markets associated with domestic activity is much more difficult.
Products that do not cross a border are typically not as well tracked.

The fiercely competitive nature of the domestic market also means that information is
tightly held ty companies involved in the trade eBRANZ does a quarterly survey that
indicates approximatelthe breakdown between steel framin§%) and wood framing
(949%)for houses? However,apartment buildings are more likely to favour concrete
or steel framings

We expect further pressure in this market as smaller incumbents feel increased
economic pressurbecause of their lack of scale

The past few years ha ®enanincrease in domestic consumption of sawn timber.
Per capita consumption of wood has remained flat, althoNigiv Zealand experienced
40% population growth since 1990.

Further, the total production of sawn timber has also remained flat since 2011, despite
adecline in exports. Domestic production of sawn timber has increased at the expense
of export sawn timber.

The sharp dip in sawn timber production in 2009fb0owed the GFC ancbincided
with a reduction in demand for sawn timber from New Zealand amdad, but an
increase irexportlog prices.

Total sawn timber production is approximately 4.0 million cubic metres with 2.3 million
cubic metres domestically consumed. This is a dramatic increase from 2011 where
approximately 1.7 million cubic metres waesnsumed domestically. The main reason
for this has been the huge growth in demand from:

9 Christchurch because of the pesarthquake construction boom

1 Housing demand, mainly in Auckland due to increased population
pressures.

17" Pers. Comm. lan Page, BRANZ. Bébruary 2017.

18 The article réerenced in this footnote sets out what we know about the battle between wood and steel framing.

http://www.stuff.co.nz/dominion-post/business/residentiaproperty/9435020/Thebattle-betweensteetand-wood
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Figure 11 Domestic production and consumption of sawn timber
March years (000s, m?, total consumption and production, m 2 per capita consumption)
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Source: Statistics New Zealand
Figure 12 below sets out the value of consents, rising nearly 80% in the past 5 years.

BRANZ forecasts in 2011 suggested that sawn timber increases under quite sober
assumptions could increase by 146,000 cubic mgtr2010 consumption of 832,000
cubic metres)® Because of the Christchurch earthquake and high population growth
(fuelled by migration) this assumption has been dramatically exceed#d total
consumption approximately 1.42 million cubic meti(@s increase 0600,000 cubic
metres).

Figure 12 Value of building consents
$ Millions
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Source: Statistics New Zealand

19 The time period for this potential increase wast specified by BRANZ.
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Other uses for sawn timber include:

1 Agriculture (e.g. fencing, structurgsich as hay sheds etc.)
Manufacturing (e.qg. furniture etc.)
Transport andtorage (pallets, creates and packaging)

Civil infrastructure (port facilities, formwork for concrete, civil structures,
etc.)

= =4 =

Is the future LVL and CLT?

New technology is also having an impact on sawn timber consumpiitwe.
development of aminated veneelumber (LVL) and cro$sminated timber (CLBre
becoming increasingly important in New Zealand constructioh is an engineered
wood product that uses multiple layers of thin wood assembled with adhesives. CLT is
layers of timber that are glued perpdicular to their adjacent layers cross
laminationz

LVL has been around for some tilmat it only in recent years that it has been sawn to
specifications (e.g. 90 x 45mm) to compete head on with sawn lumber, ®hileis
relatively new to the New Zealand market. According to BRANZ (2015), over the past
twenty years there has been some remarkable progress in the technology using LVL
and CLT in building structures.

These engineered woods provide greater carrying $oager longer spans relative to
conventional sawn timber and also use knotty woods. This is significant advantage and
potentially opens up new market possibilities.

CLT and LVL materials #ecomingfavoured by thanany design professionals in the
engineeing community in New Zealand givéeir usesin seismic resistant design for
earthquake prone areas. A number of high profile buildings such as the Tait Electronics
building in Christchurch use CLT and LVL. In the recent Kaikoura earthquake the newly
completed Kaikoura District Council building, which makes extensive use of CLT came
through the earthquake unscathed. The threstorey building has been used as the

civil defence headquarters.

BRANZ (2015)%uggests that CLT and LVL products will becomeraely important
building materials in the AsiRacific region as their properties are realised by the
markets. Already the prospects for the use of CLT and LVL are very good in the New
Zealand market. Both Juken New Zealand and Nelson Pine Industrieddvaleped
quality LVL products most of which is exported.

Currently, LVL and CLT face strong competition from imported Chinese steel in the New
Zealand market. However, if Chinese steel continues to have quality ardusnging
issues the case for ireased use of LVL and CLT will improve.

LVL and CLT products are also much more environmentally friendly than steel. The
potential for this technology is large. Government encouragement will ensure that this
part of the industry maximises its chance of Gegs.

20 For further information seehttp://www.wpma.org.nz/UserFiles/WPMA/File/New_Zealand_Pindi&nual.pdf
2L http://iwww.branz.co.nz/cms_show_download.php?id=b2f57abbdf05f70b1b8edaldfed82dd38ead0d30

22 The majority of LVL productse exported and include LVL beams, ceiling battens and stair treads.
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Newsprintproduction, has declined dramatically over the past five yeasven by
decliningexports and domestic marketales The main reasofor this has been the
decline in demand for newsprint as consumers switch to electronic médianajor

daily newspapers have declining circulations, paper products such as diaries are
declining in sales, businesses use paper more efficiently, and emails are replacing
letters. RvC (2012} expect thisdecline inpaper products to continue as the shiét
electronic media increases

Production, Tonnes, March years
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Production inpulp has remained relatively stable over the past thirty years, although
it has declined since 2011/12. Currently production is approximately 1.4 million air
dried tonnesmuch of which is exportedProductionis down from 1.6 million air dried
tonnes in 2A1to 1.4 million air dried tonnes in 20MBiven by a reduction in domestic
newsprintconsumption(production of tissue and hygiene products are mainly made
from imported pulp or recycled fibreJrhe decline in demand for newsprint has been
a major reasotior the reduced pulp consumption in New Zealand.

Pulp ports are upsince 2011 driven by increased Chinese demaitttipughthe
demand has not been as great for pulp relative to Idgdse demandior market pulpis
expected to soften over the next five esas global supply increases

2 Quoted in the New Zealand Herdittp://www.newshub.co.nz/business/cathe-paperindustry-survivein-new-zealand

2013011613

24 pers. Comm. Dr Jon TannetIBecember 2016.
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Pulp mports are upto approximately 50,000 tonnes in 201Bnports have increased
with the ending of hardwood pulp manufacture at Tasman. Imported hardwood pulp
is being used at the Kawerau tissue mill (ex Caxton) aswl wded at Kleith for
speciality paper board.

Air dried tonnes
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We have almost no volume numbers on the local wood chip industry, although we
know volumes are small. However, interest is growing in the woodchip indfstry
bioenergyboth from government and potential users.

The Energy Efficiency and Conservation Atth¢ECCA) believe thatood energy has
numerous benefitg economic (lowennit running costshan diesel LPG or electricjty
social (increased local employment) and environmental (lowee@iksions). But like

any fuel, there are pros and cons. If tha@ecriterionis fuel cost, then wood is unlikely

to be cost effective relative to coal, whiblas fallen drastically in price amgcheaper

to buy Looking at the bigger pigre however, wood can be cosffective ¢ when
considering environmental andocial factors. As a result, ECCA have assisted 31
schools to switch from coal to wood energy, under the Renewable Heating in Schools
pilot, with the Ministry of Education. Reasons for assisting the change include:

25 Oncethe eucalyptus plantations were depleted there was no raw material to make hardwood pulp in sufficient quantities.
Growing eucalyptus for pulp is less profitable due to the slower growth rates relative to warmer and wetter climates such as
Brazil, Indonesi, Vietnam etc. Pers Comm. Dr Jon Tanné&r2&cember 2016.

26 Cheaper coal is mainly due to the introduction of fracking in the US market which has produced large amounts of cheap gas.
This has displaced coal in the US market which is now being expor@de quantities. As a result, the price of coal around
the world has tumbled.
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1 Incities likeChristchurch an®unedin, emissions standards for new boilers
are very stringent due to air qualigonstraints Emissions control
equipment on a coal boiler can cost as much as the boiler itself. Switching

to wood was oftenalowd2 &0 2 LJiA2Yy gKSy-ofifd aSaasSR

economic basis becausd on-going operations, maintenance, and labour
costs were lower

1 Modern wood energy technology can produce 80% less particulate (PM10)
emissions thamlder coalboilers Some types of coal discharge heavy
metals(including mercuy) plussulphurand nitrous oxide$o the airg as
well as other pollutants that worsen air quality and can be harmful to
human health

1 Coal ash can be toxic, so needs careful disposal to prevent sail
contamination. Wood produces only about a fifth of ti@lume of coal ash
¢ and as a natural fertiliser can be simply spread on school grounds. Many
of the pilot schools commented positively on the reduction in waste
disposal costs, and found caretakers spent far less time cleaning boilers.

A number of hospals (e.g. Burwood in Christchurcaipd other medicahnd aged care
facilities have converted to woodchip burners for similar reasons.

Industry is also taking a closer look at woodchips as a source of energy. Heavy industry
(e.g. cement work3, commercialenterprises (such as office blocks), and exporting
business (e.g. wineries) have found that woodchip burners are cost effective and
SYGANRYYSyilltte FTNASYRfe&d ¢KAA y20 2yfe
OzalGAy3aé odzi | pradactsbyarédiciditideir dagbon dodtprigt.R A y 3

BRANZ, the building research and testing agengyhas also installed a woodchip
burner in its office complex. Their view is that it redufessilemissions and reduces
running costs, despite the high initigdpital investment.

Other uses for woodchips include bedding for cawsrwintering in purpose built
sheds. If this practice continues to increase, then the demand for woodchips will
increase dramatically.

Wood pellets are a dense form obiohass produced from the forest industry. Residues
come from both harvesting and processing dependorgprice, availability, and
transport costs. The production and demand faood pellets has increased
considerably in recent years around the world as ddan looked to meet their
emissions targets.

Pellets are the highest grade wood fuel providing a consistent, high energy density,
and easy to handle product. They do however require specialised plesgecial
storage (i.e. must be kept dry), and availiyp of alternative sources of fuel is always
anissue since it is usually cheaper (BAN2D10).

27 BANZ (2010) commented that the choice of wood pellet heating relative to other heating forms such as from electricity is

constrained because of a lack of familiaritylwitood pellet heaters and poor performance by some previously installed
equipment.

28 Bioenergy Association of New Zealand.
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The market for wood pellets in New Zealand is well established. There are two major
producers (in Nelson and Taupayho provide fuel for both residentiand industrial
burners.

Domestic consumption statisticare scarcebut most pellets areconsumed in
Canterbury and Otagv.Since 2010 the househofikllet market has been through a
major downturn which it is only now just recovering fremThe recovery may be
further helped by recent ECAN and Nelson City Council rules stating that pellet burners
are low carbon emitters and do not require a consent to be installed.

The distribution of wood pellets in Canterbury is well established &fidtp are easily
available. In other parts of the country (according to BANZ) pelitde purchased

9 Directly from the producers
1 Atlocal hardware DIY stores and service stations in 15kg bags
1 At heating specialists

BANZ estimates that 80% dfljets ae sold through retail outlets.

The increased popularity by householders ofllgts has been driven by the
replacement of open fires to more efficient forms of heating. However,dineent
growth potential for household use of wood pellets is limited. This is because of
previous house design approachesfhough as new heating design approaches
become more common and new regulation has an impact, pellet burners are likely to
become more poplar.

Commercial use ofgllets is also growingnd the government haprovided leadership
on the conversion to @let burners. More than 40 schools have converted to using
wood pellet fuel.

There are several examples of innovation in pellets use, not IRasiford Yarn
Technologies, an innovative Christchurch manufacturer of hgghality carpet yarns
who converted from electricity to wood pellets for its primary energy.

The supply of wood pellets to commercial schleyers requires bulk delivery
capabilty. Consistency of product, overseas market regulations (particularly tightening
EU regulations), and easy handling are some of the advantages that firms state for
opting for pellet burners:

Further the ease of obtaining, storingnd handling wood p#dt fuel with its low ash
characteristics makes it an ideal fuel for operators such as school or institutional
heating.

Firewood market volumes are difficult to quantify. However, the regional firewood
markets are highly competitive indicating \abrant market. Price comparisons

29 While the Taupo plant was set up to export pellets only a small amount is exported, given the low prices.

30 BANZ (2010), Ne&ealand Wood Pellets: Making the most of National and International Opportunities. Occasional Paper

No. 18, 28 July 2010.

31 pers. Comm. Brian Cox,MBebruary 2017. One of the main reasons for this is tieatter retailersg in the past preferred

to promote efficient wood burners in preference to wood pellet burners.

32 pers. Comm. Brian Coxt1Bebruary 2017.
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therefore are readily available in the market. As an example, we set out below the
various costs of different types of firewood in New Zealand.

Another indication of the importance of firewood is that Consumer magazioweighes
a guide to buying firewood focusing on storage, drying, and discusses the use of wood
burners and open fires.

According tavww.firewood.co.nzrices of firewood vary markedly between cities i.e.
prices d@ firewood in Auckland and Wellington can be 80% more expensive than in
Christchurch. Therefore, the figures below need to be treated with some caution.

Other types of logs used include sawdust logs which can be bought from Bunnings,
Mitre 10, the Warehous and supermarkets. These have the advantage of being
convenient. Anecdotal evidence suggests that they have the same heat output as other
firewood and burn quickly. Many consumers prefer to mix and match sawdust logs
with traditional firewood.

Molly Melhush, a long time electricity consumer advocate and Grey Power member
argues that New Zealand is not making enough use of firewood as a heat Source
suggesting that wod burning has been supressed by air quality ruMslhuish
understands that firewood that previously provided 45% of home heating
requirements in 2005 now only provides 12% in 2018y implication this reduces
heating options for less wedlff sections of society.

99/ ! Qa Syise NAtssticsSsffois that wood provided 36% oflivideed
household energy in 2014, but 63% of that was in open fires without wetbacks which
lose a lot of heat up the chimney. Air quality standards have phased out installation of
new open fires and replaced them with closed burners that are cleaner arrd mo
efficient at heating homes/ery recent ECAN regulations (November 2016) now allow
wood pellet burners without consent requirements.

B a8tKdAaK a oHnamMcOS LGQa GAYS F2NJ L ddoaey | 3FAyad St SOGNROAGER

34 This cannot all be attributed to ajuality rules as other factors have been influential, like the convenience of heat pumps
and their promotion with subsidy under the Warm Up NZ Clean Heat scheme.
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http://www.firewood.co.nz/

Table 4 Types, quality, and costs of different types of firewood

These values are based ona20% moi st ur e
will reduce by one-third in volume when stacked.

content .

Firewood

Firewood NZ Avg. Heat Price per Firewood
cost $/n¥ | output kKW heat NZ
KWh/m?® produced rating
(cents)
Poplar 100 1,200 0.08 Fast Soft hard G
burning | wood
Eucalyptus 140 1,270 0.11 Fast Hard wood | A-
burning
Pine 80 1,091 0.07 Fast Soft wood | B
burning
Macrocarpa 130 1,150 0.11 Slow Medium B+
burning | density
wood
Manuka 180 1,860 0.10 Slow Very hard | A
burning | wood
Kanuka 180 1,860 0.10 Slow Very hard | A
burning | wood

typically

Source: www.firewood.co.nz

Other timber uses

Production of otherwood products(plywood, MDF,veneer,and particleboard etc.)

has been relatively stable over time as domestic demand has been static. There are
limited opportunities to export because of the tough international conditions,
particularly strong competition from Chinese mills.

Figure 15 Veneer, plywood, veneer lumber, particleboard, and
fibreboard

New Zealand Production, Cubic metres
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Summary

Table 5 sets out production and domestic demand for the March 2016 period.
Highlights include:

9 Just over half of all logs are exported

1 Heavy domestic demand for sawn timber has tipped the balantavour
of domestic demand, although total production has remained stable for the
past 6 years. New technology in the form of CLT and LVL offers real
potential for domestic and export growth

9 Paper production is declining both for domestic and export congiomp

9 Pulp production is declining although exports (mainly to China) and imports
(hardwood pulp) are increasing

9  Other forestry products (veneer, plywood and fibreboard etc.) production,
exports, and domestic consumption has remained static. There ar@timit
opportunities to export because of the tough international conditions and
particularly strong competition from Chinese mills

1 Woodchip and firewood markets are predominately domestically focused
and are relatively small volume markets. Both markets haotential for
expansion.

Table 5 Summary of production
March year, 2016

Sawn timber 4,066,000 r& 2,334,000 ™ Heavy domestic
demand. Total
production is

stable. New
technology
Paper (total 679,262 tonnes 782,888 tonneks Domestic demand
production and peaked in 2008 (1m
trade) tonnes). Declining
demand ever since
Other 1,875,037 A 784,194 M2 Static demand.
manufactured Production peaked
wood products in 2007 (2.2r)
Pulp (air dried 1,425,422 508,611 Reducing domestic
tonnes) demand but
increasing exports
and imports
Woodchips wood Unknowr$ Focused on Potential to expand
pellets,and domestic demand | giving more
firewood favourable policy
settings

Notes (1) This includes New Zealgmdduction of 337,208 tonnes and 445,680 tonnes
imports. (2) Veneer, plywood, and fibreboaf8) BANZ report that there are no statistic
collected onindividualsuppliers todomestic wood burning markets. Work is currently
underway to rectify this. &s. Comm. Brian Cox,".6ebruary 2017.

Source: Statistics New Zealand and Ministry for Primary Industries
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While we have no statistics on the use of wooddmestic New Zealarmharkets one
way of gaining an indication of woods importance is to labknstalled capacity of

heat plant per sector. Woogrovides 25% of installed capacity (1420 MyVer all
sectors (see Figure below)

Caution is required in interpreting these numbers simge are measuringnstalled
capacity. However, it does give aniication of the importance of wood as a source of
fuel. Most of the installed capacity (1232.94 MW or 78%) for wood is used in the wood
processing sector

In the household sector BANZ (Facts and Figures,2016) p4 report that 12% of fuel
heating requirementsare met by wood, with 50% of households having a solid wood
burner of some description

Figure 16 Installed Capacity of Heat Plant by Fuel Type

Percent

P | o
Natural Gas (44%) Coal (25%) Diesel (4%) ST T

Source: BANZ Facts and Figures 2016 p9
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Appendix CNumber of forest
owners.

The NewZealandFarm Foresy Association (NZFFARs identified approximately
15,000 foresbwnersin New Zealaneith forests over 5 hectares

Toidentify small ownersthe NZFFA used satellite imagery and land survey data to
create a compilation ofx®tic forests by location, area, and owner.

Public domain addresses were found for approximately 49% of the owners. Of the
identified 49%, 26% were individuals and 23% were companies.

A further survey in the lower North Island was carried out to understamadore detail
the ownership offorests.Table6 sets out the results.

Table 6 Breakdown of forest owners

2011
N
Privateindividuals 54%
Companies 30%
Trusts/councils 6%
Unknown 10%

Source: Levack H and Moore H (2013)

35 Inis not strictly correct to call the owners forest owners. They are forest owningesntiti

36 Levack H & Moore H (2013) Why identify forest owners? NZFFA AGM April 2013 Orewa, New Zealand.
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Appendix D Employment

Measuring who is employed in forestry is not a trivial exercise. Due to the seasonal
nature of silviculture and plantingome official statistics can undestimate forestry
employment depending on when employees are surveyed. Statistics New Zealand also
classifies industries by main economic activity, this means anytip@et forestry
operators will not be included in offial statistics.

The Census showed that on 5 March 2013 there were 7,056 employed in the forestry
sector. TheCensus is setkported; it relies on people correctly filling in their
occupation and employer and for Statistics New Zealand to correctlgifglabat
occupation.

To demonstrate the impaabf classifying industry by main activity asdltreported
occupation. Inthe latest @nsus 35 percent offorestry related occupationswere
employed in nodorestry industrieg(largest beinglanagementAdvice and Related
Consulting Servicgs

Further, the Census will under report forestry employment since it collects data in
March, while the peak typically in occurs in September/December quarters.

A more reliableapproach is to use the Linked Employerdioyee Data(LEED). The
LEED databasesesemployer monthly tax returnsBeing administrative data of all
economical significant businessethat file a tax return it has great coverage and
unlike the Gnsus colle monthly tax returns. However, likéhe Census it has
problems with industrndatabeing classified by main activity.

The LEED database shows 7,287 people employed in the forestry sector, with an
additional 2,223 people seéfimployed in the sector. A total of 9,510 people working
in forestry.

Fa health and safety reasons the major industry players also collect the number of
hours worked through the Incident Recording Information System (IRIS) database. It
records the number of hours worked by employees in larger forest
owner/management companies Unfortunately, not all companies contribute
consistently to the IRIS database.

The number of hours can be converted using average hours from the quarterly
employment survey. This suggests 7,142 FTEs. Since we know that not all companies
contribute or ontribute only infrequently to the database, this number therefore is
conservative.

Informetrics also report on the Competengvebsite that forestry has 10,846 filled
jobs. A filled job is not equivalent to FTE since it could be part time. Theréfiere
Informetricsestimates are not comparable.

37 Forestry WorkerProduction Manager (Forestry)ogging AssistanandForest Scientist.
%8 Turnover greater than $30,000er year.

3 https://www.competenz.org.nz/
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Table 7 Triangulation of employment data

2015
Census 7,056
LEED database 9,510
IRIS database 7,142
Informetrics 10,846

Note (1) full time equivalents. (2) Fillgabs.

Source: NZIER

There are other sources of employment related to forestry in addition to the figures
above:

1 Approximately2,000 employeésontractors are involved ithe forestry
road transportsectore
1  Approximately 600 science related jobs &veused on forestry

1 Approximately900employees are involved ihe transportsupport
servicessector (which includeport service workers i.estevedores
marshallers, fumigation services ote.

The Hgure below shows thatproductivity is constantly mproving émployment
numbers are slowly declining as mechanisation incregseduction per worker) in
combination witha reduction in siliculture activity ¢essation opruning)

Figure 17 Numbers employed in the plantation/forestry industry
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Source: Statistics New Zealand

40 Input-Output table calculation.

41 Estimates from a number of port service companies within New Zealand.
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The followingHgure sets out forestry job locations. There is a concentration of jobs
on the east coast of the North Island (Bay of Plenty, Waikato and Gisborne), Northland,

Tasman/Nelson, and Southland.

Number of forestry jobs
[ ] Fewer than 50

[ 50 - 149
[] 150 - 299
B 300 - 599

l 600 and higher

Source: Statistics New Zealand, NZIER
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Appendix E Temporary
overseas workers

Those working in the forestry industry are more likely to have been born in New
Zealand. Our assumption was that most of those employed in the New Zealand forestry
sector are New Zealanders.

The predominant employment of New Zealanders in the industry is confirmed by an
informal survey of large forestry managers conducted as part of this project. However,
large forestry managers say thiats getting harder and harddor their contractorgo

find employees to work in silviculture and planting. Many silvicultural contractors said
they were considering their options, and there was a much stronger possibility that
they wouldlook toemployseasonalvorkers from overseas in the future.

Possibly, thestrong economymeans thatworkerssuitable for forestry workare more
difficult to attract from other industries?

In recent work for MPI (forthcomingNZIER has shown thicreasing wages in the
horticultural industry would only lead to minimal increase in the number of New
Zealand horticultural workers. This is not just the response in New Zealand but also
the response in other countries We would expect that the same is true for the
forestry industry. What this means is that an incre&s the price of forestry labour is
unlikely to increase substantially the supply of labour from New Zealand sources.

We have fewstatistics to understand the size of the overseas workforcdIBAE

(2013) paper shows that the relatively high growth inemporary migrant

employment in some industrie@.g. horticulture)is not matched in forestryMBIE

aggregategorestry employmentwith fishing and other agricultureo we are unsure
of the exact temporary overseas worker numhers

Information from forestownersobtainedthrough an informal survey suggests that
there are a few temporary migrantsirrentlyonly working on silviculture and planting.

42 silviculture is often done on piece rates, and tough working conditions and is poorly paid, therefore there are problems of

recrutment and retention.

4 In the jargon the supply of labour is relatively inelastic.

4 http://www.mbie.govt.nz/publicationsresearch/research/migrants-economicimpacts/riseof-temporarymigrationin-Nz

andits-Impacton-the-LabourMarket2013.pdf
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Appendix F Portable sawmills

The portable sawmill industry began in New Zealand in the 1980s. It allowed-ihe do
yourself community to have a go at the milling process on site using their own
equipment.

While still a cottage industrytechnology has advanced to the point where portable
sawmilling can be:

1 Developed as a hobby
1 Run as amall business.

The entry value fonew equipment can be anywhere between $4,6880,000 for new
sawmilling equipmeng a similar price (at the top end) to what it was twenty years ago
but the technology/quality of the machinery is better.

The number of portable sawmills in operation areciieasing as second hand
equipment comes on to the market reducing further the barriers to entry e.g. there
are a number of websites selling brand new equipment but also organisations such as
Trademe selling second hand equipment.

The portable nature meartbat mills are able to move location, going directly to the
site where the logs are stored or where they are harvested.

Between 10 and 20 websites offer machine sales and services associated with portable
mills. Industry participants could not be specific about the numbers of portable
sawmills in operation, however portable mill operators said that number was likely to
be in the low hundreds. Some are in constant use, others brought out occasionally,
and others rusting in a back shed.

If follows that the degree of professional services varies and depends on the objectives
of the owner and other equipment that supplementsetiportable sawmill e.g. to
successfully mill eucalyptus trees requires drying facilities which can include kiln drying
to stop the milled wood from warping.

Different strategies are in operation by portable sawmill operators. Some operators
believe to be sccessful requires access to different varieties of wood lots since they
are uncompetitive when it comes to millifiginus radiata Others patrticipants have
other strategies in play which include milliRinus radiata

We do know that the stationary milige becomindarger andmore competitive in the

domestic market as new entrants take advantage of new technology and make
themselves more efficient. How portable sawmills \atlempt to counter this new
competition is unclear. In other sedimployed busiS 8 8 Sa> ¢S KIOBS Sx¥SSy
type behaviour where operators accept lower prices to maintain their business and/or

taken other jobs to supplement incomes. Some of this behaviour is already evident in

the portable sawmill business.

We expect the focus om variety wood lots (including macrocarpa) to continue.
Whether portable mill owners will be able to nflinus radiad in any quantitjooks
unlikely. This will depend on regional competition, location and accessibility of wood
lots and profit margins (& the degree that profitability is important to the operator).
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Appendix G Forestry rotations

A concern in the international literature has been the declining yields between forestry
rotations. Australian studies havdemonstrateda significant decline in yields fno 2
rotation onwards e.g. South Australia in the 1960s saw a 30% drop in yiel& in 2
rotation forests#

New Zealand henot experiencedsimilar issues. Evidence suggests that not only have
New Zealand forests not declined in yield past thératation, they have gained in
productivity through:

1 Better genetic selection

9 Careful silviculture management
1  Ensuring that slash is left behind
1 A warmer climate.

The combination of effects is important. A warmer climate may improve productivity,
fix more carba, increase nutrient cycling, and build up soil fertility through enhanced
soil organic matter, but it may also increase the prevalence of foliar diseases which
reduce site productivity. A warmer climate in combination with elevated® CO
concentrations wilbnly be beneficial if other aspects of forest management are done
well

Better genetic selection, careful silviculture management, good weed management,
and land preparation are crucially important since not many soils on land affordable
to forest owners have naturally high fertility, in fact some soils were extremely poor
when forests were first planted.

There is evidence of soil improvement as rotations progress on some of these very
poor soils as management has added limited amounts of phosphate fertilisers or trace
elements such as boron as well adopting careful site memamt to avoid soil

compaction. As a result of this, yields have improved in some case by as much‘as 15%.

A number of conclusions can be drawn from the literature:

9 Care is required to ensure that sites do not deteriorate over rotations.
Weed managementonservation of organic material (including slash), and
adoption of best practice harvesting techniques are all critical in minimising
nutrient loss

1  Successive rotations are unlikely to have an impact on yield given best
practice site management and fdisation

1 Improving the genetic stock offers the best chance of sustaining long term
yield gains over successive generations.

We have informally surveyed forest owners/managers about the age of their estate.
Below we set out the national rotation profilerfoadiata.

4 http://www.fao.org/forestry/25863-0cffocd2dd78cc5b1b0bfee2b24991027. pdf

46 personatommunication with Tim Payn, SciorfBecember 2016.

47 personal communication with Tim Payn, Sciorf ®6vember 2016.
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Table 8 National rotation profile
Self-reported from large forestry managers/owners

Rotation Percent

First rotation forest 35.8%
Second rotation forest 56.3%
Third rotation forest 4.6%
Fourth rotation forest 0.4%
Unknown 0.9%
TotaP 100%

Note (1) 40% of all forests under 10 hectares assumed to be first rotation forests. (2)
Numbers rounded.

Source: NZIER
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Appendix H Components of
the value chain

H.1 Factors affecting stumpage value

H.1.1 Harvesting

The general capital price indévas dropped for most capital items. In New Zealand
the cost of imported machinery in the 2000s dropped by almost 50% because of the
impact of Chinese imports. However, he price index forforestry harvesting
equipment does not follow the general capipaice index sincespecialised equipment

is not sourced from Chindigurel9 showsa steadyreal price in forestry harvesting
equipmentsince 2003Unlike machinerydr other landbased industries (e.g. tractors)
forestry equipment is specialisetith a much smaller marketherefore competition

for equipment is much less. &dementsin the price index for forestry machinery have
steady as demand has growerior tothe 2000s larvesting equipment costs remained
relatively stable.

Figure 19 Movements in the costs of harvesting equipment
Index, Adjusted for CPI, 2006 dollars

2,500
e £~ __
1,500 /

1,000 ———
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= Fuel (Diesel Bulk)/litre = Powersaw - 72-94cc for harvesting

Skidder grapple 131 - 180kw === Rubber tyred loader 131 - 170kw

Loader excavator 23 - 27 tonne Tower yarder

Source: Forme Consulting

Current costs are set out ifable9. Much of the equipment required for forestry is fit
for purpose. Yarders towers, loaders, rubbertyred loaders log forwarders,and
grappleskiddes are almostexclusively used in forestry. Theyralquire considerable
capital expenditure.

48 http://www.treasury.govt.nz/publications/researcpolicy/wp/2013/1315/15.htm
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Table 9 Current harvesting equipment costs

March 2016
Powersaw 72-94cc for harvesting $2,500
Skidder grapple 131180kw $502,800
Rubber tyred loader 131170kw $361,000
Loader excavator 2327 tonne $423,900
Tower yarder $1,840,000

Source: Frome Consulting

H.1.2 Labour costs

Labour cost relativities have remained constant through the period. Wages are also
keeping pace with inflation witiomebeing slightly above levels (in real terms). fEhe
has been a significanhcrease in labour cost over the past 2/3 years. There are a
number of reasons for this:

1  The increase in production

1  The shortage of skilled labour required for harvesting, planting and
silviculture

1  The increase in competition for jobs in other sectors as the economy grows
more quickly.

Figure 20 Labour costs
2006 Dollars, March years Daily rates
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Source: Frome Consulting
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Table 10 sets out surveyed labour cost data for harvesting. Costs range from
approximately $280 to $350 per dger worker, while a harvestingrew costs can
reachapproximately$2,500 per day.

Some in the industry believe this figure to be on the low side, suggesting that a 10
person crew could be as much as $4,000 per day.

Table 10 Labour costs

March 2016
T
Foreman $345 $84,600
Senior Bushman $290 $71,250
Operator $279 $68,400
Harvesting crev¥ $2,323 $570,000
Notes (1) To estimate harvest crew cost e.g. 1 foreman, 2 leading bushmen, 5 operators at Ma
2016: ((345.56 + (290.82*2) + (279.28*5)) = 2,323/day. Calculated sample labour costshming 8
day + 2hour travel. (2) Based on 245 working day year.

Source: Frome Consulting

H.1.3 Transport costs

Transport costs are hugely influentialdeterminingforestry profitability. Since 2000
transport costdn forestryhave risen steadilin real terms although cost have risen
more slowly since 2008/09 (sdg&gure21). Transport can either be to mills or to the
wharf.

Figure 21 Real t ransport costs
March years, index base year = 1000 (1997), 2006 dollars
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Source: Adapted from information supplied by Forme Consulting
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H.1.4 Forestry roading costs

The Table belowets out forestry roading cost®nbestsites thewood yield is more

than double that of a poor sit&hisisreflected in the rai between yield and roading
costs.For smaller forest owners where sites are less accessible, this may have large
ramifications for profitability.

The NZFOA suggest that this does not give the picture of roading costs since the
roading cost per hectarean vary depending on terrain and soil. Therefore, the costs
need to be treated with some caution and the calculations are purely illustrative of the
type of costs that can be incurred.

Table 11 Indication of roading costs

2016
Site quality Expected yield per Roading cost per Roading costs $/m
hectare m# hectare ($)
Best 868 4,357 5.02
Good 684 4,357 6.37
Typical 526 4,357 8.28
Poor 368 4,357 11.84

Source: Frome Consulting

H.2 Log price trends

Figure24 below sets out log prices for a variety of different log markets. They include
pruned grades (Blexport grades (A (Exm@nd Industrial Pulp (Exp)) and domestic
(S1s2and DomesticPulp). Wile products such as pulp attract lower prices, export
and domestic prices alia arelatively narrow band.

After the high prices of the 1990s, prices settled at a lower level over most of the
2000s. Price expectations have been mainly governed by supgnstraints in
countries such as Russia and US. Over the past five years the dominant force has been
the export tax imposed on Russian logs. This has restricted suppliftadgrices for

Pacific Rim exporterespeciallyNew Zealand.
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Figure 22 Real Log price trends
20007 2016, Index adjusted for CPI, 2006 dollars
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H.3 Harvest stumpage values

Stumpage values are set con the following pagéseeFigure25). They reflect prices
relatively closely.Stumpage consists of stumpage values less transport and site
harvestingcosts. Transparcosts are to port or mill.

The most profitable sites are on eg$at) country, where trees had been pruned with
easy access to a port. In most caggmd profits have been realiseldis has occurred
(refer blue line).

Company data suggest that stungwa prices (the log pricat the forest)are more
volatile month-to-month. In the following Figure, this is masked by the quarterly
averaging of stumpage prices and the inclusion of transport and harvesting<costs.

On good sites, typical sites, and podesiwith a mixture of transport costs (high and
low), stumpage prices relativities tend to clump together.

Stumpage values of poor sites, with larger transport costs, and with wood suitable for
framing (unpruned but thinned) and suitable for the domestarket, prices are much
more variable. This reflects wood quality, higher transport costs, and a variable
domestic market.

49 Taking off the transport and harvesting costs means that some sites are not profitable to harvest.
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Figure 23 Stumpage values adjusted for transport and site costs (from port or mill)
20007 2016, CPI adjusted index, 2006 dollars
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H.4 Silviculture and planting costs

H.4.1 Labour

Labour costs for planting and silviculture are similar to harvesting adtsugh they
have risen slightly faster than harvesting wages. Costs have risen more quickly in the
past few years for reasons discussed earlier (under harvesting).

Figure 24 Silvi culture and planting labour costs
20007 2016, Dollar per day in 2006 dollars
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Source: Forme Consulting

Current rates for sifeulture and planting are set out ifable12.

Table 12 Current labour costs

March 2016
Owner $320.00
Leading hand $259.00
Hand $230.00

Source: Forme Consulting
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H.4.2 Equipment prices

Equipment such ashairsaws 4WDvehicles and quad bikémvedropped in real price
terms (seeFigure25 below). This suggests thahie market for these products is highly
competitiveas suppliers compete for market share.

Figure 25 Equipment required for planting and m aintenance
Index, Adjusted for CPI base year = June 2006
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Source: Forme Consulting

The indexes for establishment equipment (planting spades and planting frames) has
moved faster than inflation since 2000 while pruning equipment (pruners, jacksaws,
belt and holsters, and ladders) have moved less quickly and become cheaper in real
terms overtime.

Possibly, the more specialised equipment has managed to maintain higher prices
overtime.
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Figure 26 Establishment equipment
20007 2016, Real prices (CPI adjusted base year June 2006)
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Figure 27 Pruning equipment
20007 2016, Real prices (CPI adjusted base year June 2006)
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Appendix | Contribution to
GDP

.1 Objectives

Forestry is witnessing significant growth as plantings from the late 1980s and early
1990scome ready foharvest.

With the value of forestry increasing key questions include what is the economic
contribution nationally and regionally of forestry?

We usetwo consistent economy wide models to examine these questions.

The economy wide models have major advantages over other commonly used
approaches (such as InpQutput tables or multiplier analysis). These advantages are
that:

1 Multiplier analysis and Inpe®utput tables do not accurately reflect the
reallocation of resources as forestry grows. They do not consider how those
resources are reallocated. In reality if forestry is growing then it must bid
resources away from other industries. The output of thoshustries must
fall. Overall impacts must consider gains and losses to the economy

¢ 23S NIXiGSa R2y Qi OKFy3aS Ay | Ydzf GALX ASN
can take unlimited labour from other sectors at the same wage rate while it
grows.

Multiplier analysis therefore tends to vastly overstate the economic impacts of
changes in demand in a specific sector. These unrealistically large impacts are not
particularly informative for policy makers or firms.

Economy wide models address both resource alloca@énd relative price shifts,
allowing for a more credible, richer analysis of economic contribution. These models
tend to produce more conservative estimates of impacts, but are more consistent with
theory and practice.

.2  Total forestry GDP

Figure28 shows thatthe total forestry industry contribution to New Zealan® &DP

was $2,965 million in 2015 comprising oForestry and logging$1,389 million),

Forestry support services ($124 million), Wood product@&2million), and Pulp and
paper (869 million) s

%0 This information has been updated from the latest Statistics New Zealand estimates from 2013.
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Figure 28 Contribution of forestry to GDP

In $ million

New Zealand Forestry GDP, $m
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Source: NZIER

Figure31compares GDP &brestry and logging ($1,389 million) to Horticulture & fruit
growing ($1,337 million), Beeind veal($953 million), Sheep meat ($920 million),
Arable ($432 million), and Wool ($195 million).

Figure 29 GDP comparison

In $ million
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Source: NZIER

.3 Regional GDP
Figure32 shows contribution of forestry to regional and national GDP by sector.
The highlights are:

1  The main growing areas are Northland, Waikato, Bay of Plenty
Otago/Southlandand Tasman/Nelson. The Bay of Plenty also has
processing failities

1 Gisbornés highly dependent on forestignd the percentage contribution
to GDP is much greater than any other region
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operations

9 Tasman/Nelson has significant forestryddngging operations and wood
processing

i CanterburyOtago, and Southland all have significant forestry operations.

Figure 30 Contribution of  forestry to regional GDP
In $ million

Regional Forestry GDP, $m

m Forestry & logging m Forestry support services m Wood product m Pulp & paper
Source: NZIER

Figure31showsthe share of forestry in regional and national GDP. Nationfaligstry

contributes0.6 percent (,389million) to New Zealan@ @DP ($23%00 million).

Of interestis in whichdiskrOG a FT2NBaiGNEQa O2yGNROdziAzy (2
significant. Three regions stand out where forestry is extremely important to the local
economy:

1 Gisborne region where forestry is the most significant contributor with
between 5% and 6% oégional GDP
1 Tasman/Nelson where forestry contributes nearly 3% to the regional GDP
1 Northland where forestry contributes approximately 2.5%.
Ly GKS .lF& 2F tftSydez 2FA1ld22 1161SaQ
SouthlandOtago the forestry contributionto the regional economies is higher than
the national average.
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Figure 31 Share of forestry in GDP
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The contribution to GDP numbetisat correspond toFigure31 are presented below
in Tablel3.
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Table 13 Contribution of forestry to regional GDP
Dollar millions

Regions Forestry Forestry Wood Pulp and
and logging | support product paper
SEIvIces processing
Northland 138 12 133 0
Auckland 92 2 30 0
Waikato 280 17 188 36
Bay of Plenty 184 34 189 216
Gisborne 96 13 23 0
I Fg15aQ . 100 11 37 74
Taranaki 8 1 50 0
Manawatu
Wanganui 66 5 51 43
Wellington 46 4 43 0
Tasman/Nelson 114 8 119 0
Marlborough 39 3 10 0
West Coast 26 0 21 0
Canterbury 79 6 74 0
Otago 72 2 63 0
Southland 48 5 53 0
New Zealand 1389 124 1,082 369

Source: NZIER

1.4  Comparisons with other industries

Figure32 showsthe relative sizeof forestry and loggintp otherf YR dzaBNE Q D5t ®
example Forestry and logginGDHn Northlard isthree times larger than Horticulture

and fruit growing.Nationally Forest and logging GiBRhe same size of Horticulture

and fruit growing GDP.

Forestry is much more significant relative to horticultimeegions such as the West
Coasr* Northland Waikato, Bay of Plenty, the lower North Island, and Southland.

51 The West Coast is not included in this graph becaugénts less important than forestry.
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