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DISCLAIMERWhile dl reasonable endeavours has been made to ensure the accofatye
investigations and the information contained in this report, NZFEA Trust expfisstdyms any and
all liabilities contingent or otherwise that may arise from the use ofrifemation

COPYRIGHTAIl rights are reserved worldwide. No part of this publication may cbpied,
photocopied, reproduced, translated, stored in a retrieval system, or transniittady form or by
any means, electronic, mechanical, photocopying, recordingtherwise, without the prior written
permission of the New Zealand Farm Environmiewdrd Trust and by the Author.
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NEW ZEALAND FARM ENVIRONMENT AWARD TRUST
AND MAF STUDY SCHOLARSHIP 2010

An Annual Scholarship partnership programme between the Nevadéghrm Environment Award
Trust (NZFEA Trust) and MAF was establish2dda

This Scholarship is awarded to a farmer to study and report on an issueithatid value, stimulate
debate and promote the improvement of long teignstainability of New Zdand farms.

The NZFEA Trust is extremely grateful to MAF for this Scholarshippuwaties top farmers with
an opportunity to provide insights on sustainability back to the farming community.

The Scholarship is presented to a past Supreme WinnertiierBallance Farm Environment Awards
programme.

John Mackintosh was chosen as the 2010 Scholav§¥iiper and under thecholarship Johhas
chosen tostudy thebenefits of farm forestry and look at ways in which trees can be planted for
production, shekr and erosion control.

John Mackintosh at home on the farm

About John Mackintosh

Johnand his wifeJean live on thie 500 hectare farm at Manawalia the Bay of PlentyThe farm is

stocked with sheep, dairy grazers, beef cows and tbegk exotic andhative. W2 Ky | YR WS y Q&
Timand his wife Jo arim the process of taking over the ownership of the farm.

John and Jean Mackintosh (with Tim and Jo Mackintosh) won the Bay of Plenty Ballance Farm
OYDBANRYYSYUd ! 6 NRQA {dzLINBYS ! 6 NR AY HAnco®
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Introduction

A predominant feature of th@allance Farm Eironment Awardwinning properties isheir trees.

To a large extent it is because of the trees on these properties that they theéey objectives of

the Ballance Farm Environment Awarthese beingd it 2 Sy O2 dzN> IS adzadl Ayl ot S
and displg to farmers that profitability need not compromise and, in the best examples, can restore

YR SyKFyOS GKS SYy@ANRBYYSyYy(lt @FfdsSa¢od

We have experienced the contribution trees makeeting these objectives on our farm. We have
planted trees for shade, shelt, erosion controandenjoy the visual impact they make.

We havealso secured our financial sustainability
by plantingabout 45 hectares ofadiatapine and
12 hectares ofcupressus lusitanicaand to date
harvesting about 31 dctares ofthe radiata The
310 hectares of QE2 covenanted bush inhabited b
the kokako is a priceless feature of the property.

The New Zealand Farm Environment Awards Trust -
and MAF Study Scholarship giveme an
opportunity to convey my enthusiasm and yrees pltedfshelter and production on t
knowledge of forestry to dter landowners. Ithat  farm

results in more trees being plantesh farms, | will consider the effort required to produce this

report to be well rewarded.

<y

h Madoe

The substance of this repors based on my knowledge of forestry after being involved in the
industry br almost fifty years, beginningithi planting trees on my paresffarm at Wanganui in
1960. Therehas been some academic input into my knowledgeBachelor of Forestry Science
degree from BangorUniversity in Véles made me realise there was more to fatey than just
growing radiata pine for wood.

By farthough, myexperience and association with forestry people have been the major teachers.
For sixteen yeard was a forester and a researcher with the New Zealand Forest Seraite
organisation that isadly almost forgotten today. Following thatprkingwith a forestry consulting
group, establishing and managing forestry investtngroups with Geoff Brann, and planting
tending and larvesting crops on our own farm ha¢so added to my experience.

Intheir forty five years at Roydon DowrBay of Plenty, Geoff and Gill Brann have established one of
the best farm forestry properties in the country.
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Over the yearsl have accumulated considerable written material on forestry which | will be using,
guidad by my knowledge of theushors and by my own experience.

I will not attempt to provide the final specific solutions or data to all the forestry matters included in
the report. That would not be possible with the regional variations that there are wil site
characteristics and forestry infrastructure. Hopefully | will provide the information required to
enable people to obtain that detailed information from elsewhere.

¢KS NBLER2NI o6S3Aya 6AGK Fy 2dz2ifAyS 2F F2NBaAGNRBQa

g"i\b&_-‘»’\‘ T ST
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The Place of Forestry in New Zealand

Forestry has always hah important role in the
economic, geographic and social fabric of Ne
Zealand. Today 24% (6.5 million hectares) of Ne
Zealand land idgn native forest and 7% (1.8
million hectares) is in plantation forest.

Approximately 20,000 people are employed iniH
forestry and first stage processing. Commerci
F2NBAGNRE Aa OdaZNNByiaf e
export earner at 3.7 billion dollars, etibuting g
2.8% to our GDP.

ing on the Makintosh farm, Febua 2011

Farm forestryis asignificantcomponent of the national forestry scene.

| also suggest thabecause of theneedsof animals the benefis from trees of shade, shelter and
protection of water quality are more significant darms than on large, company scale forestry sites.

For the following reasons, | believe the future demand for wood, and particularly wood from New
Zealand, can be assured and is likely to increase.

1. 222R A& 2yS 2F G(GKS g2 NI RGion&wed babisQmyallsh& A G A Sa
wood substitutes combined.
2. ltis superior environmentally to other produdff®r exanple steel and concretg)roviding a
comparable end use.
3. Production of wood is naturally sustainable.
4. The energy requirement to make wd substitutes is many times that of wood.
5. wERAFGF LIAYS A& | YIF22N) a2dz2NOS 2F GKS 62NI RQ:
6. New Zealand is a world leader in terms of research, kadge,area established inadiata
pineand can grow many other special purpose spepieslucing timber of higher value.
7. Radiata pine has been grown in New Zealand since about 1850. It has a high growth rate and
a low susceptibility to disease.
8. The New Zaland forest industry has useddiata pine for over a century.
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As with all New Zealahexported produce our distance from markets is a cost disadvantage. For
reasons that probably need addressing, this is not reflected in the price paid for logs processed in
New Zealand compared to logs exported.

The average value tdgsexported is inveably higher than the price paid for the logs processed

New ZealandQurrently about 35% of New Zealand logs are exported as logs. Processing the logs
before shipping would reduce the volume of wood to be transported by about 50% and reduce
biosecurityrequirements.

;"3@"’ e

‘ S i > o RE ST %
Logs being stripped of their branches on the Mackintosh farm, February 2011
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The Influence of égislation onForestry

The profitability of feest plantations to farmers hakistorically been influenced by government
policy, hcentives and taxation.

As far back as 1871 the government recognized a future shortage of wood and introduced the
Planting Encouragement Aalt hy person planting land of 1 acre in extent or more should be

entitled to receive in respect of every acrefoffr YR &2 LI I YGSRSE W I(JBINBa 27
Hoskingp9).

Then in 1913 a royal commission on forestry advised that to encourage small growers, trees should
be supplied at cost from the state nurseries, government advice would be providedrfdethere

would be tax benefits to planting. Over the years there have been several incentives for farmers to
plant, such as the loans scheme in 1962 and the grants scheme in 1970.

The loans scheme did not produce the desired reswmiidently because thiban was required to be
attached to the farm title by caveat. There was a big administration load resulting from much
complicated and formidable form filling\nother disincentive was thamterest chargedvaspayable

from the time the loan was firsiplifted.

The 1970 grant scheme which paid 50% of the qualiffangstry costs was more successful and
remained in place until 1984.

CFNY TF2NBaidNB o0SOrYS SadrotAakKSR Fa | AAIAYATAO
recognized at the 1981 Forestbevelopment Conference as antivity that wasa tmplementary to

traditional farm land use, would encourage retention of the land and family ownership, would
RADGSNEATFTE AyO02YS | yR ¢ 2 dz .Rolibskirg),2@.0 KSNJ NUzNJF £ 2206

During 1981, tere was a production/protection grant which was allocated to land not suitable for
pastoral management because of thisk ofit eroding This grant paid twahirds of establishment
costs up to year threeandthen half subsequent management and tendingt It is estimated that
under the grant scheme 100,000 hectares on some 3,000 properties were planted.

In 1984 Sir Roger Dglas abolished the grant schee a2 f R (G K S 01 0SQ&aNd02 YY S NI
then abolishedthe Forest Service in 198Me staedd ¢ KS 0 SY SFA 2F GKS alfs
emerge. Bisinesgs that havdanguished under state managemesystems will be freed to realise

their full potential The nation will benefit from the proper utilization of the asse@Andrew

Kirkland ad Peter Berg, p 144).

a
a

How wrong he was{ SS I NIi
St i K

S TSt (i dzNB RQ &lid¢ shiwks S/hatohppensS NI £ R
gKSYy @&2dz & f |

Y X ppil 2@H s St 46D 6. NAl Yy DI &y2ND

I think it is worth quoting Andy Kirkland, the last Director Genergh®fNew Zealand Forest Service

on what wasa major event folNew Zealandind New Zealantbrestry: ¢ ¢ KS f 4 RS OF RS 2
Century saw the start of a massive programme of aforestation and reforestation by the Government

of New Zealand. The last deeadf the 20" Century saw Governments sell the fruits of that
programme to private sector companies in the largest single privatisation of state resources in New

%S| f I y R (Akdredv iigkIhiddl andd Peter Berg7p
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Over the last fifteen yearsew forest planting has steadily decreased and our deforestation now
exceedsew planting.Abouty vz 2F bSg %SIFtlyRQa LXIFYydlFdAz2y T2N
much of it by overseas companies.

Theolder | get, the moreonvinced | am that somehow weeed © be protected from shorterm
expedient political desions; particularly with a lonerm enterprise such as forestry.

Between 1960 ad 1986, the period betweeplanting andharvesting a crop ofadiata pine there
were 13 changes to tax lavaffectingforestry.

¢tKS I OKAS@SYSy il 2 HirectoiSdd foréstyl aftdr théxaid Forest Skivide was
formed in 19.9is worthnoting. Canadian L MaclIntosh Eleviewed native forest resourse revised
timber sales methodsaccurately predicted sawtimber production 40 years ahead and set ap
forestation target of 125,000 hectares to beet by 1935. The target was achieved before time along
with a similar area of private planting.

He did not receive anighthood.

Perhapswe need a New Zealandational plicy for forestry to counter shofterm, misguided
political decisions.

Enoudh on the politics of forestry now for something on the practice of forestry.
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The Practice of Forestry

As an introduction to the practicef forestry, | would like to quote froff OKt A OKQa al y dzl f
(p1)

G¢KS YIrylFr3a8ySyid 2F TF2NBada RSLISYRES LINI TFTNRY

proposed to realise. These differ considerably according to circumstances, but whizdguaay be;
GKSe OFly 06S OoONRdzZAKG dzyRSNJ 2yS 2F (KS F2ftf2¢Aay13

1. The realisation of indirect effects, such as landscape beauty, preservation or amelioration of
the climate, regulation of moisture, prevention of erosion, landslips and avalanches,

preservation of game etc.

2. The management of the forest on economic principles, such as the production of a definite
class of produce, or the greatest possible quantity of produce, or the best financial results.

In some cases the realisation of indireffeets requires a special and distinct management, but in

GKS YIF22NARGe 2F OFrasSa UKS& OFry 0SS LINRRdZOSR Ay O2

{ OK f preddfiién for the management of forests was written 106 years ago.

One of the first forest manageent decisions to be made has to be the choice of tree specid® Is
planting to be for production, shade aisthelter or for amenity?

Let® start with production.

There are many tree species suitable for production, but | will limit my report tgetHoknow
something about. They are radiata pine, ygresses, eucalyptdpuglasfir, poplarsand redwood.

Radiata pineis by far the major tree species planted in New
Zealand. The total area plad in New Zealand is about 1In&llion

hectaresof which about 1.6 million hectareis radiata pine. There
are good reasons for radiata pine beitige major species planted.
It grows well on a wide range of sites, is a high volume producer
wood, has a high tolerance to things that damage trees, is saitab |
for a wide range of end use the whole stem can be utiliseénd
the forestry industry is geared to it. It would be the safest and}
easiest species to plant and market and probably the mosg
profitable. i

Radiata Pne
Phota New Zealand Tree Grower
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| have always enjoyed how B¥ink Sutton once exalned the high
growth rate of radiata pine. He saitlost species shut down for the
winter when the temperature or day length reaches a certain figure.
But radiata pine continually assesses each day and if it is a good one
gets on with some growing.

Thischaracteristic doehowever restrict its ability to survive long |
periods of freezing air conditions.

Dr Wink Sutton is currently the patron of the Farm Forestry
Association. He would be one of the most enthusiastic, ‘best
informed radiata pine forestersknow and really enjoys discussin
forestry.

ink utton, patrn of
NZFFA
Phota New Zealand Tree Grower
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Growing a Crop of Radiata Pine

The operations required to establish the crop
must be done well. That means preparing a clea
weedfree site, obtaining good seedlings or
cuttings, handling tam with care, planting them §
properly, and controlling any competing weed [
growth.

-

e

& i S e
& wr B . ki LR Bl

The preparation of the site to be planted may beForestof radiata pine with poplars
by mechanical means, chemical application ofPhoto:New Zealand Tree Grower
grazing, depending upon the site.

W

Recommended specifications for a good radipitae seedling are a root collar ofl®mns, a stem
height of about 30cmand a fibrous root mass trimmed to about 10 cm.

Seedlings and cuttings are Gpius ratedaccording to their genetic characteristics; the higher the
rating the better the chance it the plantwill have the characteristics\tas bred for.

The features thacontribute to this rating are:
Growth

Form

Wood density

Spiral grain

Resistance to dothistroma

= =4 =4 4 A

| suggest you do not turn down good seedlings just because they do not havighestrating, just
plant a few more per hectare.

Cuttings are raised as a way of multiplying the
number of plants from control pollinated, =
genetically superior seed. A stool plant is developed®
by topping the seedling grown from the superior
seed which auses it to produce multiple shoots.

These shoots are thetaken from the stool plant |
and set in the nursery beds to produce cuttings.i
The genetic quality of the cutting depends on theRédiatabine seedlings
genetic quality of the seed wassourced fromvia  Phota New Zealand Tree Grower
the stool plant.
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Characteristicallycuttings have better form and lighter branching than seedlings, especially if they
I NE WIF3ISRQ O deititighis/dhel tihat i& thkerl f@i8 an older parent plant. It has the
physiological age of the plant it was taken from andigg@ccordingly.

Cuttings are generally more suitable than seedlifay planting fertile farm sites because of their
better form and lighter branching. They do cost more, but then you do not need to plant as many
per hectare to get a comparable crofheyare less likely to be toppled by the wind.

Careful handling of the plants from when they leave the nursery to when they are planted is
important and the sooner they are planted the better.

Transport them on their sides in cartons to avoid root damagepkthem out of the sun in a cool
place and keep the roots maist.

To give the seedlings or cuttings their best chance of survival, growth and stability, they must be
planted well. This means the roots are not distorted in the ground, the soil is firrmdrte roots

and the tree is vertical.

This can be achieved with following the procedure for planting taken fromPieesa I Of I NBy Qa
Radiata Pine Growers Manuath (p29).

Stepby-step procedure for planting tree seedlings

Step 2

OPEN HOLE IN PLACE SEEDLING
CULTIVATED SOIL ~ AND FILL PULL UP AND FIRM

Releasing the trees from the weed competition may be required during their first year of growth.
You can do this either manually or by chemical spraying. Find out the best chemical spray to use
from somebody wh knows what chemicals are available to control the weeds you have.

Thinking about how to grow and treat a production crop should start with considering the
intended end use of the crop, as that is what silviculture is all about.
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Basically, it is by pning your trees and thinning
your crop that the desired log is produced. An
assumption we must make is that the desiredj
log today will bemuchthe samewhen the crop
is harvested.

It should be reasonably safe to assume tifat
enough of agood product iproduced there will
be a market for it.

X
o i RN
Geoff Brann puning radiata pine
Photo:RadiataPine Growers Manual, klyP Maclaren

The major decision is whether not to prune
the treesand the cropthinning regime is
determined by whether or not the crop is pruned.

The main reasoffor pruning is to produce kndtee timber (clearwood)and ® the more diameter
growth the tree puts on outside the pruned stubs the higher the volumeledwood and the
higher the profit from the pruning.

The growth rate of the pruned trees is reduced because some of their fdb@geng branches are
removed. The thinning is required teliminate their unpruned full foliage neighbours, fesving
more foliage thdrees not prunedcan make better use of the site's resources (particularly light) than
the pruned trees.This gives th@ a growth advantagehat would further suppress the growth rate

of the pruned trees.

The thinningprotects your nvestment in pruning.

Not all the trees in the crop turn out to be worth pruning which is why it iseseary to plant more

than is required for the final crop anthen remove the urpruned trees bythinning as the crop
matures The trees in the crop which should be selected for pruning are the largest and straightest

ones withsingle leades.

A visit to a sawmill to watch a few logs being savis a good wayo learn thefeatures of agood saw
log.

Is it worth pruningthe crop?
For the following reasons | think it esspecially for farm forestry people

1. A crop which is not pruned has a limited market compared to a crop which has been pruned.
2. Unpruned logs can pmriuce good structural timber whiclmakes up most of the New

Zealandsawn timber market, but do not produce the higher valued boards which are used
for panelling and joinery.
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3. The difference in value between a pruned log and aspumed lg of the same se&zand age
is generally considerably motiean the cost of the pruning.

4. Fertile farm sites do encourage trees to grow large branches resultiegciessivelyarge
knots in the boards.

5. Pruning improves the visibility and access through the crop. In arfgrsituation this is an
advantage where stock are grazed or shaltbunder the trees.

6. When the crop is harvested there is less trimming to do on the trees if they have been
pruned.

7. Reduced fire risk and reduced susceptibility to the fungal diseaseéstiaiima.

Considering these reasons for pruning, | am rather surprised to note that almost 40% of New
%S | fslradiBarops are now not being pruned.

Accepting that the crop is to be pruned, the next thing to decide is when to do it and to what height
up the stem, and how many trees per hectare to prune.

Pruning schedules vary according to the quality of the site and intended end use the crop, but it is
generally accepted that for the pruning to be effective it should be timed so that the maximum
diameer over the pruned stubs the pruned portion of the tree is less than 20 centimetres.

Theterm used to desche the effectiveness of pruning,
WRA I YS G S Nisaumbrviateditd DB EhR is the
diameter over the pruned stubs measured at the tam
of pruning.

Results fromresearch on growth and silviculture of |
radiata pine indicatethat to avoid excessive loss in §
growth from pruning the treethere should still be 3 to 4
metres of green crowieft on the tree after the pruning.

. B e
B i
To achieve thalesired DOS and retain 3 to 4 metres of\easuringthe diameter of the stem ovethe pruned
. . . branch stubs shortly after pruning
green crown, generally the first pruning is done whenspgto:3.pMaclaren
the average tree height in the crop is about 6 metres,
and the following two lifts over a period of 4 to 5 years until the stem is pruned to the desired height

which is generally 6.5 metres.
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Occasionally the enthusiasm for pruning extends the pruning height beyond 6.5 metres, but the
higher up the stem you prune the more it costs and the less is the benefit in terms of extra
clearwood resulting from itAlso, een 6.5 metres is quite a long way up from thaidground.

The number of trees you need to prune at each lift is largely a matter of judgement. It depends on
how mary extra trees you want to prunt® be sure that all trees in your final crop will be gamuks.

And now for thinning the cropwhen, how andstocking rates

Thinning is done to remove undesirable trees from the

crop, bearing in mind that fanch sizeean be controlled \
through crop stocking. The aim is to retain a crop stocking N
that will control branch size and therefore knot size N
sufficiently to produce acceptable timber but not so high
that tree growth is excessively reduced. This is dbgye
timely thinningof the crop toan appropriate stocking for
its height.

Another compromisebranchsize versus tree growth.
Perhaps forestry is more an art than a science.

On timethinning is paricularly important if thetrees have
been pruned. Common practice is to carry dbe first
thinning after the first pruning and the final thinning after §
the final pruning

In some situations there is a temptation to extract the
thinnings with the second thinning i.e. production Prunedand thinnedadiata pine
L. L . . Photo: New Zealand Tree Grower
thinning. This is a temptation generally best resisted for
the following reasons
1. The cost of harvesting the wood is high compateedlearklling a crop.
2. The value of the logs is much lower being from younger and smaller trees.

3. Invariably some of the final crop trees will be damaged with the extraction of the thinnings.

4. Some of the final crop trees oftenave to be removed to endd the harvesting ofthe
thinnings.

5. There is always a temptation to delay the thinning a few years for increased tree size. The

cost of doing this is a reduction in growth rate of the final crop trees and an increase in the
risk of the crop suffering winthrow after the thinning.
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Having dealt with the reasons for pruning the trees and thinning the arapto some extent the
operations of pruning and thinning, the next thing iew many trees should bglanted and
therefore how many trees need to be aed?

| think the only way | can answer this is twte whatit depends on
1. The number of trees required for the final crop.

2. The number of trees which for reasons of form, size or accident are not expected to make
the find crop. Do noexpect to estalish that number with any precision.

The number of treesequired for the final croglepends on the intended end use of the crop, the
guality of the siteand your opinion of the expert you last discussed the subject Withrop being
grown for structwal uses is not likely to be pruned and will generally have a higher final crop
stocking than a pruned crop. This is because it is important to contain branch size through stocking
with a crop which is not pruned and there are no pruned trees that haveetgiven the space to
grow.

As the fertility of the site increases the number of trees it will grow to a particular size in a given
rotation will also increase.

The optimum final crop stocking will probably be
between 250 and 350 trees per hectaredato get
that you will need to planat leasttwo and a half
timesasmany seedlings, or twice as many cuttings. '

49,

When it comes to decisiemaking time, | suggest
you discuss the numbers with your local,
experienced respected and knowledgeable
forester. D not get stressed about it. Forestry is it i PR
. - Ag and forestry
very forgiving as long as your workmanship is gOOdtechnologiesto create more diverse, pragttive and

sustainable landuse
Phota J.P Maclaren

There was a timeavhen it was believed by some

(and thoroughly triallejithat the most pofitable stocking fol crop of radiata pine was something

less than 100tems per hectare in order to grow a good sized pruned log in about twenty years and
LIAO] dzZLJ &42YS 3ANITAy3a | f2y32NOBKIINBIQDD | e SBSHI & S
resuting reduced volume per hectar@ncreased branch size on top logsd loweraverage wood

density of the younger wood, this regime has lost favour.

The grazing soon lost its quality under the canopy of the trees.
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Everything you need to know about growing radiata pine is in the very Raaliata Pine Growers
Manualwritten by Pers MaclarenThis is FRI bulletin number 184 and for NZ $56.00 plus GST can be
obtained from Scion (Private Bag 3020, Rotorua or emalitications@scionresearch.com

A very comprehensive book omogving radiata pine, andll other species you are likely to want to
plant, is theGuide to Successful Farm Fomeg I |1 61 SQ& . .ITRis boo& Wds puSli€héd\ & S
08 GKS 1 151SQa . I & 0Ny esky ABstciatioiis March 2005%2S | £ | yR CI N

lf 0K2dAK &a2YS 2F Ad A& Y2NB NEoud Be ofidthe ingst (1 KS |

comprehensive and best presented beakvailable on New Zealand farm forestry. This book is a
NEYINyJIIoftS I OKAS@SYSyild o6& GKS 1F¢1SQa . e LIS2LI S
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Harvesting and Marketing the Crop

This should be the best part of growing a crop of trees, but making poor decisions can make the
process stressful and financially disappointing.

Let me list the things that can go wrong

1. Younow realise thataccess to your one hectare wdotl on the other side of thegully is
only suitable for the te. Improving the one kilometre of track to take a logging truck is going
to significantly reduce your return, mayly more than your share of éhwalue of the crop.

2. You are not sure who to get to harvest and market your crop. Fortunately, you decide not to
try it yourself; your chainsaw is not going too well and you do not really want to get involved
with the paperworkgetting logs on a ship tGhina.

3. Just as you are reaching for the phone to contact the first forestry consultant, you have
found in the phone book a cheerful, likdyoking bloke presents himself at the door. Just
what you are looking fog a logging contractor, looking favork and can start immediately.

His equipments just down the road.

4. In your enthusiasm to get into the job and the money, you overlook the fact that winter is on
the way.

5. After the second logging truck has had to be dragged out of the logging road, whbiad|
all right before it rained, your return has been reduced by another 10% for metal, much of
which disappeared in the mud. Applying the metal in the summer would have been much
better. You have considerable trouble finding another logging truck, aorespility which
now seems to be yours.

6. You learn that gettinghe contractoi@ equipment to the job was not actually included in the
cost you were quoted for harvesting the crop. This reduces your return by another 5%.

7. Bad weathernot allowed for, islowing the job down.

8. The cheerful greeting you have been receiving from the contractor has become a brief wave
as he drives past at speed.

9. You have of course left the marketing of your crop to the contractor; he said he knew where
the best dealvas. Hewould receive the monefor your trees and after he had taken out his
costs you would get the rest. You did not actually establish what the costs and returns would
be.
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10. Regrettably, the saw mill who took your best pruned logs went bankrupt just aftelotise
were sawn and before they were paid for.

11. The contractor is now just driving past you at speed.
All of this is not fiction unforturately and can be quite simply avoided. Employ the services of a
good harvesting/marketing agent. He will take care tife complete job at a cost thats likely to
be less than anyone of the mishaps mentioned above.
A suitablysited, welttended radiata pine crop grown to maturity and properly harvested and

marketed ca be expected to return at abo40,000.00 per heaare on the current marke2010)

And so what you need to do is

1. 1 I @S @&2dzNJ ONRL) a!
the assessment of recoverable volume & =
0é f23 (eS¢ I &4 &

qualified consultant, so you know what g%
your crop consists of.

2. Decide on the rarketing arrangement
you want to use.

3. Employ the services of a good T EutEmiai A it e
. . Logs harvested on the Mackintosh propertyebruary 2011
harvesting/marketing agentTo endle
effective planning, the moreotice the
agent gets of your intent to harvest the better.

Deciding on the marketing arrangement you want to use igsirally a judgement decision
balancing risk of payment against maximising the return.

The least risk option is a lump sum stumpagée; selling the crop standingth full payment before
harvesting.

The next option is a composite stumpage sale. Raodhnarvest a value is agreezh between the
buyer and seller ofhe crop. This is based on volume by grade of log harvested as a composite net

price per tonne.

The third option is a managed log sale. As the crop is harvested the logs are preparegatuheds
to the markets paying the highest net price.
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Relevant points to consider on each of these options

The Lump Sum Sale

The purchaser is almost always going to offer a price that will allow for any unexpected increase in
costs which might occur ding the harvesting operation, any mishaps or a softening of the market.
The benefit of this sale is that you can compare offers and the money is assured. The buyer assumes
total risk.

The Composite Stumpage Sale

The advantage of a composite stumpagesdalalso that you can compare offers on your crop. The
buyer offers a fixed price per tonne of wood for every tonne out the gate, and takes a risk on the
grade mix, but not volumeTo be on the safe side, there will be some conservativeness on the
offered price. A composite stumpage sale requires a detailed contract, reliable buyer and close
supervision. When comparing tenderedqas, do not forget to includa description of how the site

is to be left when the logging is completed.

The Managed Log Sale

The managed log sale option has the potential to return the highest possible price for your crop. To
obtain that price it is essentialotemploy the services of marketing agent who has a good
reputation, has access to a wide range of markets and goattaxiors, has a good office system,
enjoys his work and is a good communicator. To find such an ageskt around. Start with the local
Farm Forestry Association and anybody in your region who has recently logged a crop.
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Financial Matters

Crop Profitabilityis influenced by quality of site and its location.

The following data from the Forest Research Institute (now $cHilwicultural Branch Report 31
indicates how the return on your crdp influenced by the location and quality of the site. Although
these figures are not current values, the relativity between a crop at Mangakino and one at
Welcome Bay would be much the same today. The high site index Welcome Bay land is more
expensive btigrows more wood whiclis cheaper to harvest and catieing closer to the markets

than the low site index Mangakino site. The net result of this is an 80% increase in net log revenue
for the wood grown at Welcome Bay.

Forest Mangakino Welcome Bay
Land Value $/ha 418 2,000

Site Index 28 32
Recoverable vol. at clefatl m3/ha 636 804

Mean d.b.H. atclearfdl cm 50.8 55.1

Logging costs $/m3 23.50 19.50

Product vale, $/m3, and mix, %:

Prunedlogs $105.00m3 26% 30%
Unpruned export logs $ 82.40m3  56% 52%
Pulpwood $39.90m3 18% 18%

Haulage distance kms

Sawmill 64 26

Wharf gate 153 32

Pulpmill 42 89
Haulage cost $/m3 17.45 8.10
Net log revenue, ha 24,048 43,365
Internal rate of return % 8.35 10.23

Many farmers and other land owners plant trees because they like trees and have dadhgh
their future valuenot to be too concerned about what they will be worth at thed of their
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rotation. Others will want to be satisfied that taking some of the farm out of pasture to grow a crop
of trees is financially positive

The major financial difference between farming and forestry is the time between investing and
getting areturn. There is a way of coping with the income time lag with forestry which will be dealt
with later in this report.

| have always been WF I A GK Ay (GKS FdzidzNBQ GelLI)lS 2F LI FydiSND
work, the time value of money ha@t 6 S | 002dzy i SR F2NIP ¢KA& Ay @g2f @S
cash flowanalyssQAll costs and returns are discounted as they occur, from the year of final harvest

back to the year of planting at a dedid interest rate. Just what thanterest rate shoud be is

somewhat subjective, but the analysis can be worked with different interest rates to get an idea of

the financial viability of the forestry.

The financial value of a forestry enterprise can be expressed as either the land expectation value or
the internal rate of return. The difference between discounted costs and discounted revenue at a
particular rate of interest is the land expectation value. It is what you could pay for the land forested
and earn that rate of interest on your investment. Th&rnal rate of return is the rate of interest

which discounted costs equal discounted revenue.

Both land expectation value and internal rate of return are useful to compare the profitability
enterprises with different time scales. The enterprisgéhwthe highest internal rate of return is
considered to behe mostprofitable. Of course, it will not be possible to predict all the factors that
will influence the financial changes over the next twenty something years.

Internal rate of return is mora measure of the profitability of an enterprise. Land expectation value

is a measure of the total value of an enterprise. There is plenty of computer software available today
for calculating and predicting the value of virtually every forestry activity. dgreforestry estate

model calculatomwhich can simulate and compare the economics of forestry and grazing on a farm
was developed by the Farm Forestry Association and the Forest Research Association. Currently,
under the direction of Graham West, Stis working on a much more sophisticated atetailed

model labelled Ares This model will assess the financial implications of just about every factor that
influences farming and forestry, including carbon credits. The most efficient wanake useof this
softwarewould begenerally behrough a competent forestry consultant.

Now for coping financially with the relatively long wait between the investment requirdd
establisha tree crop and the return when the crop is harvested.
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Joint Ventue Forestry

Since 1983here has been the Forestry Rights Registration Act, which facilitates the registration of
forestry joint ventures.

A joint venture is the combination of physical and financial inputs from different parties to grow a
crop of trees.One party has suitable land for growing the trees and the other party has the finance
to pay for it. It is advisabl® have a legal documentescribing the terms of the joint venture. We
have had two successful joint ventures.

Responsible advice has e to use a forestry consultant to establish the ratio of the sharing of the
inputs, the returns, the nature of therop to be growrand a lawyer to help with the contract. | was
surprised at how little the legal procedure cost.

The benefit of a jointenture to the land owner is that it enables landowners without the finance for
investing in forestry but with suitable land to become involved in forestry.

The benefit to the investor is that on a good forestry site it can provide them with a good ifihanc
investment and an involvement in forestry. An investment in forestry is well suited for
superannuation as the final return can be about ten times the ing#glital investment. Youwill

have to wait about twenty five years teceiveit, but all beingwell it should suit your timeline
requirement for funds. As you happily grow older your investment grows with you and so the cost of
waiting can be tolerated.

I have often wondered why the joint venture arrangement for forestry is not used more. Reasons
could be that the agreement is not well known, or because there is a traditional reluctance on the
part of the land owners to tie up parts of their land with another party in a long term agreement.

Find the right partnerwrite an agreement covering allventualities and the associatin can be a
rewarding onesocially and financially for both parties.

The Forestry Rights Agreement can also be used to sharealue of a propertypetween parents
and successors to thiarm when the time comes. The treeaps can be retained in the ownership of
the parents when the farm passes to the next generation and that owneshipe trees can be
cashed ut alater date or willedo any siblings thaére not successors to the farm.

Carbon Forestry
Carbon foresty also offers a way of paying for the crop as it grows, but there is no way | can deal

with carbon forestry in any detail in this report. | do not have the knowledge to be able to or the
desire to. Fortunately, there are many forestry consultants througttba country offering to sell

their expertise on the subject. We have used one and she was good value. Just find the right one by
asking around.
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| suggest you start with the Ministry of Agriculture and Fisheries. The NZ Institute of Forestry
maintains adirectory of Registered Forestry Consultants.

A helpful book on the subject written by Rod Oram and published by Kennett BrothersTlid is
Carbon ForestA New Zealand Guide to Forest Carbon sinks for Investors, Farmers, Foresters and
Conservationists

One concern | have with carbon forestry is that it could dominate the thinking of forestry as such.
Because it is politically inspireddo not have the confidence in it that | have in the future value of
wood and therefore think forestry decisions shd be based upon wood value of the crop, not the
income from carbon credits.
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Hazards and Risk

¢CKSNBE Aa GKS NRal] 2@0SNJ G4KS LISNA2R 2F (KS ONRLIQA
maybe the entire crop. There isalsothé MlJ SG NAa]l 2F y20 {(y2éry3a oKL
maturity.

It is possible to get insurance for fire and wind
damage. By far the greatestumbers of claims are
for wind damage. Data supplied by Forestry
Consultants P.F. Olsen Limitedthiat about 0.3% of
crop is lost to fire in a twentfive year rotation and
about 3.5% lost to wind over a twentjve year
rotation. These figures are based on actual losses in

the P.F. Olsen Limited Group insurance scheme.
Crop of trees blown over in a storm
Photo: New Zealand Tree Grower

To cover all risks from fire requirea range of insurance cover
9 Tree Crop Insurance to compensate you for the loss of the trees you own.

1 Fire Fighting Insurance to cover the costs incurred by the
Rural Fire Authority or your manager in the suppression
of a fire which started on your lan

9 Public Liability Insurance to cover claims from a
neighbour for fire damage to their property (from your

property).

9 Fire Fighting Extension to the Public Liability Insurance to
cover costs claimed by the Rural Fire Authority in the

suppression of are when started on your land. Radiata pne forest fire
Photo: Radiata Pine Growers Manuay J.P.

Maclaren
9 Insurance to cover the costs of-pdanting your forest.

1 Forest managers and contractors employed on your property usually have their own Public
Liability Insurance make sure they do.

Forestry onsultants P.F. Olsenntited, have a group insurance scheme to assist small to medium

sized forest owners to receivihe same economy a$cale as large forest owners and make cost

effective insurance within their reachFor more ine N G A2y 2y (K S obigato®KSY S |
free quote, you can contact Jeff Schnell on (07) 921 7211or ejiischnell@pfolsen.comor
info@pfolsen.com
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