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From: S 9(2)(3-)

To: S 9(2)(a) @mfe.govt.nz; § 9(2)(a) @mfe.govt.nz

Cc: s 9(2)(a)

Subject: CCC modelling of forest carbon

Date: Wednesday, 15 January 2020 11:21:57 am

Attachments: Outlook-fh331mwe.png

Morena S 9(2)(@)

We' s 9(2)(a) ; ; ;
e've contracted from Concept Consulting to do some economic modelling

for us, essentially pulling together the mitigation potential for various parts of the
economy into a cohesive picture. Land-use, and particularly forestry, is critic this, and

$92@  ngs spent some time trying to understand carbon calculations in th

Would you have some time to tal @) through the NIR model, o} @

ou calculat
carbon? %
We met with §a$)3(2) a couple of months ago, WhO@@ rough hi@ ns:
Hope you both had a relaxing Christmas r@ I @
s 9@ @
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From:
To:

Subject: RE: TRG #4 Land Use + lunch invitation
Date: Wednesday, 4 March 2020 8:54:20 am

Attachments: image001.png

Hi89@)@) | I didn’t geta chance to flag yesterday in the de-intensification small group
that it was good to see the re-gen piece in there. There is increasing interest in this and it will be

useful to see the evidence base for re gen built/better understood.
Thanks for an interesting session yesterday — sorry couldn’t stay the whole time.

Nga mihi

Ministry for the Environment / Manata mo te Taiao
Mobile/Waea pikoro: $9(2)(@)" 1
Email/Imera: $9(2)(@) " - Website/Pae tukutuku:

Address/Wahi mahi: Environment House, 23 Kate Sheppard P, PO Box 10362,

-—-0Original Appointment-—-
From:SONE) I @cimatecommiss @ >

Sent: Thursday, 23 January 2020 2:11 PM O\
To: S 9(2)(E

C\

Cc:S 9(2)(@

Subject: TRG #4 unch invit
When: Tue . 2020 12:3 M (UTC+12:00) Auckland, Wellington.
Where:\ e - ||I|s St (AgrrCent llington

ing on any links or opening any attachments.

?, FE R SECURITY WARNING
< s“email oriQi rom outside our organisation. Please take extra
care %

Dear “hnical Reference Group members,
to meeting you again on Tuesday 3rd March at Level 21, 1 Willis St (Aon

embers.
*Please RSVP for lunch with Tania Loughlin and indicate any dietary requirements by this

Monday:$9(2)(@) " @climatecommission.govt.nz**

For those who are joining remotely, a Zoom link is at the end of this email.
Please see the agenda below and do not hesitate to ask any question.
AGENDA

12.30pm Lunch with Transport TRG members & CCC staff

1.30pm TRG #4 Land Use meeting starts

Welcome
Update on Climate Change Commission establishment and role of TRGs

Timeframes for our advice

@ would be delighted if you could join us for lunch at 12.30pm with the Transport TRG group
*




Plan for broader technical engagement
Update on land use mitigation work
Update on overall modelling
Ongoing land use modelling framework
Discussion on how we have used the TRG advice
Explanation of break-out sessions
Coffee Break
Break out session
a) Trends (global/emerging and regulatory)
b) management practice (on-farm)
c¢)technological change
d)land use change

Round 1: 15 minutes, Round 2: 10 minute, Round 3: 10 minutes

Wrap-up, report-back.
Next steps
Plans for further TRGs.

Password: 423296
Join by phone: https:
On behalf of the Climate Change Commi

Q)

s 9(2
48, Wellingto
a)
imateco ) J
2 M
M
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il message and any attached files may be confid*ential information,

PI T rmation containgd\in
a al he subject of legal professional privilege. It is not necessarily the official view of the Ministry for the
' t. If you are not tl tended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you

e notify us immediately by reply e-mail and delete the original. Thank you.




127

s 9(2)(a)
From: s 9(2)(a) @mfe.govt.nz>
Sent: Wednesday, 15 April 2020 3:30 pm
S s9(2)(a)
Cc:
Subject: RE: Forests, Herbivores and Carbon Stocks
Categories: LCANZ
s 9(2)(a
vl )(@)

s9(2)

Yes | expect(a) could speak more on the work that has been done around detecting %ontrol, and
impact on Carbon in forests. I'll forward the invite and see if she can make it.
Cheers,

From: S 9(2)(@) @climatecommission.govt.nz>
Sent: Wednesday, 15 April 2020 10:45 AM

To:s 9(2)(a) @mfe.govt.nz>; S 9(2 @climatecommission.govt.nz>
Cc:S 9(2)(a) @mfe.govt.nz>

Subject: RE: Forests, Herbivores and Carb cks
s 9(2)(a) mentioned ° 9(2)@) en involved 7ls it worth asking her to sit in on Friday’s
meeting?

giving advice itig
sure we'reqét los
s9(2)a i w
From: S 9(2)( @ @mfe.govt.nz>
Sent: Tu il 2020 9:55 am

To:S 9( @climatecommission.govt.nz>; S 9(2)(a)
@climatecommission.govt.nz>
:) a @mfe.govt.nz>
Subject? RE: Forests, Herbivores and Carbon Stocks
Hi S 9(2)(@)

Yep that sounds great. It is all pretty speculative at the moment, but would be happy to talk about it.
My schedule is fairly free this week, if you would like to propose a time?

Cheers,

s 9(2)(a)
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From:S 9(2)(2) @climatecommission.govt.nz>

Sent: Thursday, 9 April 2020 5:29 PM

To:S 9(2)(a) @mfe.govt.nz>; S 9(2)(a) @climatecommission.govt.nz>
Cc:S 9(2)(a) @mfe.govt.nz>

Subject: Forests, Herbivores and Carbon Stocks

Hi S 9()(@)

Hope you're lined up for an exciting Easter weekend of staying at home!

I had a discussion with Nigel this afternoon about the issue of pest control in indigenous forests. He said that you’ve
been doing some good work on what pest control (or lack thereof) might mean for carbon stocks?

Do you have time late next week to have a chat about this?

RS &Q&@ %@&

s 9(2)(2)

W climatecommission.govt.nz §

I message and a ched files may be confid*ential information, and may also be the
is cessarily the, 1al\view of the Ministry for the Environment. If you are not the intended recipient,
eéived this e-mail in error, please notify us immediately by reply e-mail

Please Note: The information co
subject of legal professional

any use, disclosure or cop Is unauthoris
and delete the original. TRaRkyou.
Fkkkkkk *@i &************** **W**********************************
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From: 5 9(2)(6.)

To:

Subject: RE: Forests, Herbivores and Carbon Stocks
Date: Friday, 17 April 2020 2:06:11 pm
Attachments: wild-animal-control-emissions-management.pdf
L $92@)

Great to catch up today. As discussed here is the WACEM report | mentioned and a brief
summary of the updates to natural forest estimates which took the total removals from ~6MT to
~3MT in this year’s inventory submissions

The pre-1990 natural forest emissions factors have also been revised for the 2020 mission.
A revised analysis of the pre-1990 natural forest plot data was undertaken for e%
submission (Paul et al., unpublished(b)). Improvements included:
e using an updated vegetation classification system (Wiser and De %@) to
o)

determine the split between tall and regenerating pre-1990 n t New Zeala @
y

Greenhouse Gas Inventory 1990-2018 307

¢ including stem data from circular measurement plots. inated the bias cau b
the over-sampling of large stems in the inner 20 X re plots (Pa
2019)

¢ updating the method of calculating carbon sto ofe the
aboveground biomass pool, by applying a\stemnfollowing” met ‘ ah a ‘stock
change’ method (as outlined in Pau blished(b)). iom\6.472 for further
detail

¢ adding 44 plots measured during2013~1%,\as well as includ measured plots, using

imputation from regression_anal

dead wo count for under-sampling in

e updating the method for N
the field measure t@u lined in Kimbe 9). See section 6.4.2 for
further detail.
y e

Let me know if yo % r queries,
Cheers,
s 9(2)(a) @

Fr % ovt.nz>
i 717 April 2020 12:5
: a) limatecommission.govt.nz>; S 9(2)(a)
fe.govtz='s 9(2)(a) @climatecommission.govt.nz>

Subject: R r {erbivores and Carbon Stocks

Sorry \

I now so I'll miss this. Keen to hear the outcome though.
)

--=-Original Appointment-----

From:S 9(2)(a) climatecommission.govt.nz>

Sent: Tuesday, 14 April 2020 3:14 PM

To:s 9(2)(a)

Cc:s 9(2)(a)

Subject: Forests, Herbivores and Carbon Stocks

When: Friday, 17 April 2020 1:00 PM-2:00 PM (UTC+12:00) Auckland, Wellington.
Where: https://zoom.us/j/97181072039?pwd=eW1VSONjV1pIRnIBRmMtySCs4S1FUZz09
You guys able to access Zoom?

X Cutting & Land Use is inviting you to a scheduled Zoom meeting.

Topic: Forests, Herbivores and Carbon Stocks
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Time: Apr 17, 2020 01:00 PM Auckland, Wellington

Join Zoom Meeting
https://zoom.us/j/97181072039?pwd=eW1VSONjV1pIRnIBRMtySCs4S1FUZz09
Meeting ID: 971 8107 2039

Password: 300132

One tap mobile
+16468769923,,97181072039#,,#,300132# US (New York)
+16699006833,,97181072039#,,#,300132# US (San Jose)
Dial by your location

+1 646 876 9923 US (New York)

+1 669 900 6833 US (San Jose)

+1 2532158782 US

+1 301 715 8592 US

+1 312 626 6799 US (Chicago) @
+1 346 248 7799 US (Houston) %

+1 408 638 0968 US (San Jose)
Meeting ID: 971 8107 2039
Password: 300132

Find your local number: https:

and may also be the subject of legal p
Environment. If you are not the in
have received this e-mail in err |
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‘conservation/threats-and-impacts/
ions-management.pdf

Landcare Research
Manaaki Whenua
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s 9(2)(a)
From:
To:
Subject: RE: Forests, Herbivores and Carbon Stocks
Date: Monday, 20 April 2020 3:50:55 pm
H; S 9@

Thanks for sending this through, very timely for stuff to publish this!

I’'ve summarise some of my own thoughts on the key topics that were discussed in the article
below.

It was quite a big article which covered quite a bit, so | found | had quite a few poi o make...
Let me know if you have any further questions. It will be good to touch base wi , Sarah
and Elaine to discuss the impact of pests in a bit more detail later this we
Richardson was recently working on classifying tall and regenerating
implications on carbon stock change for us, and knows the mor

be good to hear her thoughts as well)

Impact of pests

2 concentration in the
atmosphere, so if this is happening across NZ so
interventions

e They outlin

number d/ip the WACEM report)
lo rub to regeqer to-forest (Afforestation; detecting fencing is
C ntly one of i ys we detect scrub to forest conversions in the
a
lowing regener rest to grow faster

: o Allowing
owever, whi
and st%
o

Q

forest uAderstorey to regenerate
pest control may be key in driving natural forest carbon stocks
Z. The actual outcome of these impacts is not totally clear at this

Sta

n stocks

t
%ortance of considering the carbon stocks, rather than just the carbon flows which
allow a yearly emissions figure to be generated is highlighted in the article.

Imp

%o en | was doing some work on the System of Environmental Economic Accounting (SEEA)
ecosystem accounting, there were some interesting discussions around the problem of
just taking a sequestration focus to carbon (net C change each year). This is because
large areas of natural forest, will tend to be overlooked or overshadowed by decadal
growth and harvesting cycles of planted forests.

e There were arguments for more focus to be brought to the carbon stock, rather than just
the flow (as in LULUCF), but also scoring the stability of that stock — which | thought was
quite an interesting idea.

¢ This way you could highlight your vulnerable ecosystems where your carbon stock may be
at risk. Or highlight your ecosystems with stable stocks and have taken a long time to
accumulate that much carbon, which you don’t want to then put at risk (ie deforesting
old growth forests or draining wetlands generally isn’t a good idea, as the carbon is
generally quite stable and has taken centuries to millennia to accumulate to those
levels). In contrast plantation forest may be considered quite unstable, as they will
probably be harvested, but then can regrow very fast if replanted.

e In general | am of the opinion that thinking of the carbons stocks can be quite beneficial. In
the context of climate change most people think in terms yearly emissions, which is why
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the LULUCF sector has been forced into a framework of yearly CO2 emissions/removals.
Sometimes this doesn’t always make sense, and some important information is missed.
When considering the land, | think trying to maximise the size and stability of long term
carbon stocks would be better than focusing on yearly fluctuations in emissions (there is
some change towards this with a shift to averaging under Paris).

Payments for not chopping down forest

e |n some countries (particularly developing ones), this can make sense as it will usually
prevent deforestation events which would otherwise cause a large emission of CO2, that
then would be difficult to recover (as there is no forest to regrow).

e However, in NZ, native forest is protected by this for the most part. Even when harvesting
is carried, this has to be done sustainably following clear guidelines on minimum removal
amounts ect. (The article sort of made out like there is the potential for this to happen a
lot — but my understanding is that in reality a very, very low % of native forest on private
land is actually harvested (around 0.004% of the standing volume of naturaltimber on
private land is removed each year [based on LUCAS and MPI statistics]

sting

e would als
be the subsequent gains in carbon as the forest regrows following
would need to be considered (plus possibly inputs into
such as these are not handed out readily in NZ. Nev
know how they calculated their figure of net CO2

o |n reality, | would expect that preventing any sustain

an annual CO2 carbon offset that is

e However, if it is providing them with e forest ahd reduce pest

impacts ect. (as said in this arti th ial oUtcome.

o | think providing incentives prot in"native forests would be
important, but this ca icky one to solve n yearly emissions and a
carbon price ect. s\a gaal of incentivest mise the size and stability of the
stock in the longt b€ a better app h hich in turn may bring about a
measurable ¢ removals

On accounting:

foraccounting towards our targets a bit off. The

is to provide a basis for accounting for any additional
tional activities that have been taken to drive this.

LUCF under KP. If activities can be demonstrated to

@ @climatecommission.govt.nz>
, 19 April 2020 8:27 PM

a) @mfe.govt.nz>; S 9(2)(a) @mfe.govt.nz>;

\ @climatecommission.govt.nz>

Subject: RE: Forests, Herbivores and Carbon Stocks

Did you guys see this article published on stuff over the weekend?
https://www.stuff.co.nz/environment/climate-news/121052187/can-we-defend-nzs-staggering-

natural-carbon-reserves
We'd be interested to hear your thoughts.

s 9(2)(a)
Froms 9()(@)
Sent: Friday, 17 April 2020 9:07 pm
To:$ 9(2)(@) @mfe.govt.nz>; S 9(2)(a) @mfe.govt.nz>;
s 9(2)(a) @climatecommission.govt.nz>

Subject: RE: Forests, Herbivores and Carbon Stocks
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s 9(2)(a
Thanks @)a)
We really appreciated the discussion today. | got a lot of insight from it.
I had a quick scan through the Manaaki Whenua report, and it looks like it covers the pest
control and carbon issue fairly well.

s 9(2)(a)
From:S 9(2)(a) @mfe.govt.nz>
Sent: Friday, 17 April 2020 2:06 pm
To:5 9(2)(@) @mfe.govt.nz>; S 9(2)(a)

@climatecommission.govt.nz>; § 9(2)(a)

@climatecommission.govt.nz>

Subject: RE: Forests, Herbivores and Carbon Stocks

HiS 9@ @ &
Great to catch up today. As discussed here is the WACEM report | me ede@brief @
summary of the updates to natural forest estimates which took the T

~3MT in this year’s inventory submissions

The pre-1990 natural forest emissions factors have also b vi ~
A revised analysis of the pre-1990 natural forest plo

submission (Paul et al., unpublished(b)). Improve t ded:

)
e using an updated vegetation classificati em (Wise De\Céceres, 2018) to
determine the split between tall'an nerating pre-1 ural forest New
nv

Zealand’s Greenhous 1990-2018

eincluding stem dat ar measur
by the over- rge stems-in
al.,
i d of calc Yt stock and carbon stock changes in the
d biomass lying a ‘stem following’ method rather than a

~This eliminated the bias caused
0 metre x 20 metre plots (Paul et

ed in Paul et al., unpublished(b)). See section 6.4.2

e updating t ethod for estimating the dead wood pool, to account for under-
ing in the field measurements (as outlined in Kimberley et al., 2019). See
ection 6.4.2 for further detail.

meknow if you have any other queries,
ers,
2)(a)

From:S 9(2)(a) @mfe.govt.nz>
Sent: Friday, 17 April 2020 12:57 PM
To:5 9(2)(@) @climatecommission.govt.nz>; $ 9(2)(a)
@mfe.govt.nz>; S 9(2)(a) @climatecommission.govt.nz>

Subject: RE: Forests, Herbivores and Carbon Stocks
Sorry both,
I’'m on child duty now so I'll miss this. Keen to hear the outcome though.

Regards,
s 9(2)(a)
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From:S 9(2)(a) climatecommission.govt.nz>
Sent: Tuesday, 14 April 2020 3:14 PM
To:s 9(2)(a)

Cc:s 9(2)(a)

Subject: Forests, Herbivores and Carbon Stocks

When: Friday, 17 April 2020 1:00 PM-2:00 PM (UTC+12:00) Auckland, Wellington.
Where: https://zoom.us/j/97181072039?pwd=eWI1VSONjV1pIRnIBRMtySCs4S1FUZz09
You guys able to access Zoom?

X Cutting & Land Use is inviting you to a scheduled Zoom meeting.

Topic: Forests, Herbivores and Carbon Stocks

Time: Apr 17, 2020 01:00 PM Auckland, Wellington

Password: 300132

One tap mobile

+16468769923,,97181072039#,,#,300132# US (Ne
+16699006833,,971810720394#,,#,300132# US (S v@ 3%

Dial by your location

+1 646 876 9923 US (New York)

+1 669 900 6833 US (San Jose)

+1253 215 8782 US

+1301 715 8592 US

+1 312 626 6799 US (Chita @
n
e)

(
+1 346 248 779908 (
+1 408 638 8 S
Meeting | 8107 2039
Pa .3
ke

O
%is e-mail in error, please notify us immediately by reply e-mail and delete the original. Thank you.

oF
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s 9(2)(a)
From: s 9(2)(a) @mfe.govt.nz>
Sent: Friday, 24 April 2020 11:39 am
To: s 9(2)(a)
Cc:
Subject: RE: [UNCLASSIFIED] call?
Categories: LCANZ
9(2
S 9@)@)

| can definitely help you as the related reporting has been a key part of my role in the C1 . &
Next week is looking really busy (L3 change). &@ @
Can we talk this afternoon at 2pm? @ %
Sorry for the late notice. @ @@
Cheers @ %

s 9(2)(a) §

From: S 9(2)(a) @climateco nz>
Sent: Thursday, 23 April 2020 2:41
To:S 9(2)(a) t.nz>
Cc:S 9(2)(@) @ckh ission.gov,
Subject: [UNCLASSIFIED)] ca
% CLASSIFIED]

s 9(2)(a : ;
Hi
Hope you se doing well a

You would hay, @ ail yesterday to the waste TRG that the climate change commission have been asked
to look at 0 pacts of COVID on the waste sector.

pipg our whole waste sector going.

ed itmight be quicker for me to set up a 15-30 minute conversation between us to pick your brain.

ou’re busy — but if you had anytime between tomorrow and next Thursday I'd be grateful for any time and
insight you might offer.

Let me know what you think

Thanks,
s 9(2)(a)

W climatecommission.govt.nz
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[UNCLASSIFIED]

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and may also be the
subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail

and delete the original. Thank you.
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s 9(2)(a)

From: s 9(2)(@) @mfe.govt.nz>
Sent: Friday, 24 April 2020 1:42 pm

To: s 9(2)(a)

Cc:

Subject: RE: Native forests and pests

Categories: LCANZ

Sorry | missed this all, it has been a tough day with the kids at home.

| realised Phil, that | didn’t get back to you on the afforestation on Crown land work we i . Fhere was qui
bit of work done by LINZ an DOC and | believe only 30,000 ha was identified. Do yo taf6llow that u
s 9(2)(a)

From: S 9(2)(2) @mfe.govt.nz> @
Sent: Friday, 24 April 2020 11:10 AM
9(2)(@) @lan -v .co.nz;
govt.nz>; S 9 arndcareresearch.co.nz
nfe.govtinz>

To: S 9(2)(a) @climatecommission. i
$9(2)(&) @doc.govt.nz; S 9(2)(a) @climatec ;
cc:S 9(2)(@) @mfe.govt.nz>; S 9(2

Subject: RE: Native forests and pests

Thanks for the meeting all. < : : )

The MPI analyst mentioned at %t ismay h %
Rakau (just had a quick seafch t y email).

————— Original Appoin -
From: S 9(2)( @ch oy ission.govt.nz>
Sent: Tues 1 020 5:30 PM X}\

@Ia@kareres rch.co.nz;??(z) @doc.govt.nz; S 9(2)(a)

Subject: Native fore a%
When: Friday 0 0:05 AM-11:05 AM (UTC+12:00) Auckland, Wellington.
/9

Where: h 120 5264636767?pwd=bFdFSVR1QXIVRGUzV3FBbHNXRMZuUT09

I believe she is a 8 2@ in Te Ury

\/
U ails?
Ai iscuss pests and native forests regeneration/establishments and implications for carbon sinks and
removals

Zoom link: https://zoom.us/j/95264636767?pwd=bFdFSVR1QXIVRGUzV3FBbHNXRmMZuUT09
Meeting ID: 952 6463 6767
Password: 176553

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and may also be the
subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail
and delete the original. Thank you.
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s 9(2)(a)
From: s 9(2)(a) @mfe.govt.nz>
Sent: Wednesday, 3 June 2020 12:37 pm
To: s 9(2)(a)
Cc:
Subject: RE: Request for access to municipal waste model
Categories: LCANZ
bi 9(2)(a)

Ok —that’s kinda what | thought but just wanted to check.

you. It would need to be in an aggregated form and not for specific landfill regio u€ to some com
sensitivity.

[ : : :®> &
Ministry for the Environment — Manatu Me-Je T
Environment House, 23 Kate Sheppard Plac n, Wellington 614
| Eysdipry fas ihe
'Environment @

s 9(2) E>
Hi(@) | would suggest that our department can provide data on waste tonna in levied Iandfi@

| Meiare e B Taen

From @mfe.govt.nz>

Sent: Q\Iednesday, 3 June 2020 12:34 PM

To:S 9(2)(a) @mfe.govt.nz>; S 9(2)(a) @climatecommission.govt.nz>
Cc:S 9(2)(a) @climatecommission.govt.nz>

Subject: RE: Request for access to municipal waste model

Oh — | encouraged the commission to request access to the levy data from you (which is a central part of the
municipal waste model that | hold). So, if you do a word swap from “municipal waste model” to “levy data” (as used
in the model) then the email should read correctly ©

The reason | suggested the commission contact you is because | wasn’t willing to share the levy data without it going
through the appropriate chains.
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Cheers

Weather forecast: g indoors as we unite against COVID-19 ~

From: @mfe.govt.nz>
Sent: Wednesday, 3 June 2020 12:23 PM

To: @climatecommission.govt.nz>;_@mfe.govt.nz>

Cc: @climatecommission.govt.nz>
Subject: RE: Request for access to municipal waste model

Thanks for getting in touch.

Can | just clarify what it is you are looking for? We do not hold any models

Our role is to monitor levied landfills for their obligations under the

We hold information on the tonnages of waste that are dis
amount of levy payable as required by the Act.

aste issions fro Iand’
nimisation @
ied landfill % red to ascertain the

Chris — has there been a break down in communi¢ation ewhere?

Kind Regards

ronment —

{Ooyse Kate Sheppa hetndon, Wellington 6143
fav ke
Envlrnnm@

Medara s W

N}
Malking Astearsa New Zealand
fhe most fiveable place in the world
Perlyiarini - e i i B Sk i Ll

o

From:_@climatecommission.govt.nz>
Sent: Wednesday, 3 June 2020 11:42 AM
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cc:S9(2)(@) @climatecommission.govt.nz>
Subject: Request for access to municipal waste model

s 9(2)(a)
Kia Ora

Hope you're well today.

$9(2)(@) mentioned that you were the person we should contact regarding access to the managed municipal

sions model. He also mentioned StatsNZ has recently requested this information.
We'd like to also request access to this model.

The Climate Commission is currently preparing analysis and advice on how New Zealand might be able to reduce
greenhouse gas emissions. This will be considered by Ministers, who are required (under th mate Change

Response Act) to set an Emissions Reduction Plan by the end of 2021. The emissions bud likely have imp
on the waste sector.
ed@lr that we're ge Rg
on held’by other g
scenariosfreg
r level tha Sg%

It will also enable us to better understand the Ministr r Environment odel of waste streams and the

impact that historic options have had on the-work
Please don't hesitate to get in toucou have an t if you have anything you want clarified.
Thanks, @

s 9(2)(a)
mission.govt.nz

In order to produce accurate, reliable advice for our emissions budgets we n
accurate and reliable information and that this is consistent with the infc

The municipal waste emissions model will enable us to mo
waste reduction and other policies and technologies to

’

had general data.

sub % egalprofessional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
se;disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail
and detete the original. Thank you.
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From: @mfe.govt.nz>
Sent: Wednesday, 3 June 2020 12:44 pm

To:
Cc:

Subject: RE: Request for access to municipal waste model

Categories: LCANZ

That’s the challenge, the waste model contains levy data for individual landfills. We alre
(table 7.2.3, 2010 onwards). | am hoping there is a way for the commission to get ag i

For instance do we need to initiate a data sharing request with the individual la OpRI's

S
Cheers %
S

Weather forecast: g=y indoors as we unite against COVID

From:S9I@) 1 @mfegont

To:
Cc:

Subject: RE: Request for accesl waste m

Hi % @
Ok —that’s kj g@ ught but ju

r artmekt can provide data on waste tonnages going to levied landfills in NZ to
d form and not for specific landfills or regions due to some commercial

Hi 0 gest that Qu
eed to be in

for the Environment — Manatu Mo Te Taiao
Environment House, 23 Kate Sheppard Place, Thorndon, Wellington 6143

Blymaipry far ke

Environment

Wladara Mg B Tivan
Making Actearoa New Zealand
rhe mosd fiveable ploce in the worfd
FerFwarag - bue e g e et G Lo
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From:
To:
Cc:
Subject: RE: [UNCLASSIFIED] FW: Request for access to municipal waste model
Date: Thursday, 11 June 2020 2:15:39 pm
Attachments: im 1)

im 2.pn

image003.png

im 4.pn

im .pn

image007.png

image010.png

Yes, please send this to-

One point of clarification, the municipal waste model contains disaggregated levy data, hence the
confidentiality issues, and why we’re needing to work with Nigel to give you access. The

Ir lished (table 7.2.3, 2010 onwards) in the NIR.
As for your two questions, | will answer those since | don’t know when you’ll get access to Canyou
please clarify if this is what you’re after. Specifically, do you mean no waste adde
Secondly, calculating & projecting average efficiency is not straightforward. To , taken an ave

of the recovery efficiency weighted against the CH4 generated for a specjficsubset anaged landfills. Th

has several implications:

e To project this value, the projected methane generated dep

the past and future for all years (starting fr
change in efficiency reflects more landfil

changing distribution of waste betw ea
are:

ged landfills, since it only covers landfills
you wish the weighted average to be an
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Weather forecast: =y indoors as we unite against CO

From:SS(@)(@) " @climatecomm

Sent: Wednesday, 10 June 2020 10:34-Al

7\
To:S'| |
_ @mfe.govt.nz>

Subject: RE: [UNCLASSIFIE

Heys 9(2)(a)

| think it’s irob
From:S\9(2)(a,
- - DG v

sew @\@V %&) N

twould be great to have full access to all of the data so we can model specific policies (for
plethe impact of sending more waste to sites with higher rates of landfill gas capture).

yever, if that’s not, then national aggregated data should be okay. Would it be possible to provide us with
he same nationally aggregated version of the municipal waste model that you provided Eunomia?

If we don’t have access to the municipal waste model, we were hoping that we could request some
information from your model and from your team.
Specifically we would like to know:
-What are the yearly baseline emissions from 2021 onwards if we assume that there is no more waste
generated (so — the remaining committed emissions from the decay of existing waste in landfills)
-What is the current and projected average landfill gas capture efficiency across municipal landfill sites in
NZ?

Would it be possible to get this information by end of day Wednesday next week please?
Many thanks,

[UNCLASSIFIED]
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From:89(2)(@ @climatecommission.govt.nz>
Sent: Wednesday, 3 June 2020 1:21 pm

To: §/9(2)(a) 0 N ctimatecommission govt nz>

Subject: RE: Request for access to municipal waste model

_ust gave me a call. He suggests asking for the same data that goes into the GHG Inventory. That
data is disaggregated, which | think is what we need?

Sent: Wednesday, 3 June 2020 1:15 pm

To:892)@  @climatecommission.govt.nz>
Subject: FW: Request for access to municipal waste model

Could you reply to Nigel if that will suit?

Will the aggregated form have enough detail?

From: $9(2)(@) " @ souto

Sent: Wednesday, 3 June 2020 12:37 pm

To:s9(2)(@) | @umic covt oz §9R)ET

Cc:
Subject: RE: Request for access to municipal waste model
Ok — that’s kinda what I thought but just wanted to che

H!l would suggest that our department ca a
N u. It would need to be in an aggregated forkg not’f

commercial sensitivity.

waste tonn in evied landfills in
or specific ldndfills o jons due to some

Ministry for the E
Environment House,
MfE_logo
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s 9(2)(a)
From: s 9(2)(@) @mfe.govt.nz>
Sent: Wednesday, 24 June 2020 3:38 pm
To: s 9(2)(a)
Subject: RE: MfE TRG observer - and a chat sometime?
Categories: LCANZ

Good to see that you are responding promptly to emails!
Next week would be good but I'll work from home on Tuesday and Wednesday is pretty pa .
How about Thursday 2 July sometime after 10? The more the merrier! 3@ ( g 3 >

From: S 9(2)() @climatecommission.govt.nz> @ ; ;
Sent: Wednesday, 24 June 2020 2:28 PM

To:S 9(2)(a) @mfe.govt.nz> @

Subject: RE: MfE TRG observer - and a chat sometime? §>§ %

s 9(2)(a)

How are you looking for Tuesday next week, say at 1

Congrats on your new position! | can bring-ina.cou other manag that you’ve now got a wider role?

s9(2)(a) @

From: S 9(2)(a)

Sent: Wednesday, 24 an :

To:S 9(2)(a) acli pawvt.nz>

Subject: server - and a chﬁ@n etime?
) <§

all whenever or else lets discuss over coffee

G’dda keen to discuss,
s 9(2)(a) <§

From:S 9(2

@climatecommission.govt.nz>
g ay 2020 9:28 AM
mfe.govt.nz>

| left you a phone message a couple of weeks ago, but haven’t got around to following up.

s 9(2)(a
Do you have a person who can take over @)(@) previous role as observer on the land-use technical

reference group for the Commission?

Would be good to have a chat with you soon about what you’re up to on agricultural policy. We’re starting to turn
our thinking towards how we develop advice for this, and can be more effective if we know the latest lie of the land.

s 9(2)(a)
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Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and may also be the
subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are’hot the intended recipient,

any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notif diately by reply e-mail
and delete the original. Thank you. g E
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s 9(2)(a)
From: s 9(2)(@) @mfe.govt.nz>
Sent: Tuesday, 30 June 2020 9:57 am
Subject: RE: Counting Forests' emissions and removals in budgets and targets
Categories: LCANZ
Thanks all,

Just for clarity, that is Ministry for the Environment. A couple of LUCAS people should joi ight try and fin
bigger room.

s 9(2)(a) 633 %
From: S 9(2)(a) @climatecommission.govt.nz> @:; >

Sent: Tuesday, 30 June 2020 9:54 AM
To:S 9(2)(a) @climatecommission.govt.nz>; S

@mpi.govt.nz>; S

@climatecommission.govt.nz>; S 9(2)(a

pi.
@climatecommission.govt.nz>; S 9( m
Subject: RE: Counting Forests' emissions andTremo budgets and t
: é b s 9(2)(a)
S helping with this

Our meeting rooms i C, but we look forward to hosting you for meetings in the near

future. <t
ik @
s 9(2)(a)

-UPDATE-

We have a room booked

@climatecommission.govt.nz>

fe, Pipiri, 2020 9:34 a.m.

Subject: Counting Forests' emissions and removals in budgets and targets
When: Rapare, 02 Hongongoi, 2020 1:00 p.m.-2:30 p.m. (UTC+12:00) Auckland, Wellington.
Where: Meetingroom EH 6B

-UPDATE-

We have a room booked at MoE, Meeting room EH 6B. Thanks for helping with this,S e

Our meeting rooms our still being built here at the CCC, but we look forward to hosting you for meetings in the near
future.

Nga mihi



151
s 9(2)(a)

Afternoon all,

| think you are all aware that the Commission will need to give advice on how NZ tracks progress towards meeting
emissions budgets and targets. This includes how we account for emissions and removals from land-use.
s 9(2)(a) . s . . b .
have been doing some thinking about the options, and it'd be good to test some of this thinking with
you.

I've (probably optimistically) put something in for next week. Could you please accept/decline quickly so | know
whether | need to move this?

it &®@ %@

Please Note: The information contained in this e-mail message an may be confi inf tion, and may also be the
subject of legal professional privilege. It is not necessarily the official \i inistry for the/Enyi . If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. u ived this e-mail in'e P otify us immediately by reply e-mail

and delete the original. Thank you.
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s 9(2)(a)
From: s 9(2)(a) @mfe.govt.nz>
Sent: Tuesday, 30 June 2020 8:47 am
To: s 9(2)(a)
Subject: RE: Counting Forests' emissions and removals in budgets and targets
Categories: LCANZ

Just checking, | can only get a half room seating up to 8.

From: S 9(2)(a) @climatecommission.govt.nz>

Sent: Monday, 29 June 2020 8:37 PM @
To: S 9(2)(a)

@mfe.govt.nz>
Subject: RE: Counting Forests' emissions and removals in budgets and targets
In response to your text, we give the advice on accounting in May 2021 (2 ing it's changed from Feb). \But we
need to get a draft of our advice finalised by Oct/Nov so we can go nsult on it in Januar)
; o 5 s 9(2) .

Let me know if you can’t find a room, and Ill ask(a) f hé'cz something at
s 9(2)(a) :

From: S 9(2)(@)

Sent: Monday, 29 June 2020 3:

‘nz>
missigns and removal

To:S 9(2)(a)
'. s and targets

Subject: RE: Counting For

(

Was wondering abo I'll chat t
Yes plea @%book ar ) %

s 9(2)(@ O%

From:S 9(2) k@ mfe.govt.nz>
J

Sent: a 20209:01 am
@climatecommission.govt.nz>
ounting Forests' emissions and removals in budgets and targets

This starts getting pretty big but | was also thinking about$ 9(2)(a) as she is looking at the budgets from our
perspective.

| can only find a half room that seats possibly up to 8, is that going to work?

From:S 9(2)(a) climatecommission.govt.nz>
Sent: Friday, 26 June 2020 4:41 PM
To: S 9(2)(a) @mfe.govt.nz>

Subject: RE: Counting Forests' emissions and removals in budgets and targets

Ah yes!s %)@
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Our meeting rooms are still out of action. Any chance you could host?

Tues and Weds would be difficult, but I'll see if | can arrange something.

s 9(2)(@)

————— Original Appointment-----

From:S 9(2)(a) @mfe.govt.nz>
Sent: Friday, 26 June 2020 9:59 am
ToS 9(2)(a)

Subject: Accepted: Counting Forests' emissions and removals in budgets and targets
When: Thursday, 2 July 2020 1:00 pm-2:30 pm (UTC+12:00) Auckland, Wellington.
Where:

I’d rather do Tuesday or Wednesday, but this could work. At your digs?

SHEE What about ° %)@ % Q ES ; ;

Please Note: The information contained in this e-mail message\a
subject of legal professional privilege. It is not necessa
any use, disclosure or copying of this e-mail is unagth ad

and delete the original. Thank you. @

****************************@ dekekdkdk ke kk Kok kok ok

I'll invite
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s 9(2)(a)
From:
To:
Subject: AR4 vs AR5
Date: Thursday, 30 July 2020 2:46:18 pm
Attachments: image001.png
HiS 92)(@)

We need to meet for coffee.

Are you guys looking at GWPs AR4 vs AR5 in your NDC advice? | would be helpful if you are.
s 9(2)(a)

Ministry for the Environment — Manatu Mo Te Taiao
s 9(2)(a)
23 Kate Sheppard Place, PO Box 10362, Wellington 6143

may be confid*ential information,
g the” official view of the Ministry for the
sipi€nt, any use, di pying of this e-mail is unauthorised. If you
otify us immedi -rail and delete the original. Thank you.

Please Note: The information contained
e O

Environment. If you are not the
have received this e-mail i r,

| NC
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s 9(2)(a)
From: s 9(2)(a) @mfe.govt.nz>
Sent: Thursday, 17 September 2020 12:11 pm
To: s 9(2)(a)
Cc:
Subject: RE: [UNCLASSIFIED] RE: Discussing the Emission Budgets process with the HWEN Pricing
workstream
Categories: LCANZ
s 9(2)(a)
Hi

I’'m happy to have a quick chat to you both about this. How are you placed tomorrow? Ko free‘after 1pm if that
works for you and ? ?(2)
a

Cheers,
s 9(2)(a)
From: S 9(2)(a) @climatecommission.ggvi:nz»
Sent: Tuesday, 15 September 2020 5:06 pm
To: S 9(2)(a) @mfe.govt.nz>
cc: S 9(2)(@) @climatecommission.govtnz>

Subject: [UNCLASSIFIED] RE: Discussing the Emission Budgets process with the HWEN Pricing workstream

[UNCLASS/FIED]

uis 9@ co

B

The people totalkto arepfobably me and\ S=_“ah you let us know a bit more about what you are after for this? If
it’s easiest fodo, that-over a teams chat or'sonething, we’re happy to do that.

Cheers

s92)@)\) -

[UNCLASSIFIED]

From: 5@@@\& W mfe.govt.nz>

Sent:-Monday, 124 September 2020 4:40 pm

To:f 9(‘?*3‘)) @climatecommission.govt.nz>

Subject:'Discussing the Emission Budgets process with the HWEN Pricing workstream
s 9(2)(a

;18 9@

Thanks again for chatting to us about the ICCC free allocation process!

| was wondering if someone from the Commission could come and have a chat to the pricing workstream at our
meeting on Tuesday afternoon next week about the Emission Budget process and how the potential ag emissions
pricing mechanism links into these. This forms part of the allocation discussion and getting a common understanding
of what we are doing via He Waka links into the broader climate framework.

Who is the best person to chat to about this?
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Cheers,

Address/Wahi mahi: Environment House, 23 Kate Sheppard PI, PO Box 10362, Wellington 6143

000

Please Note: The information containe
subject of legal professional privilege. |
any use, disclosure or copying o e-
and delete the original. Thank you

A
&
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s 9(2)(a)

From: s 9(2)(a) @mfe.govt.nz>

Sent: Wednesday, 30 September 2020 2:10 pm

To: S 9(2)(a)

Subject:

Attachments: How pricing emissions supports the low emissions  transition at manageable cost to the
economy.pptx

Categories: LCANZ

Kia ora korua

Just wanted to say thanks for hosting yesterday’s meeting and the opportunity for some informal sharing of
emerging thinking and common context.

And in that spirit | thought I’d share with you fyi an infographic I've developed arid 0ccasionally find usefuk... and
that relates to/supports the three pillars approach.

This has no particular status, although we did include something similar it €he/RIS for the pricing agriculture
emissions response to the iCCC’s report last year.

Also, being a bit of a policy wonk, | just thought I’d pick up on theTuse\ofthe Word ‘Crown’ that\came from one or
two on our side of the table.

| think we should rather talk in terms of the Commissioprand\the\Government (heCalse we-are’in fact both part of
the Crown).

More specifically, the Commission fulfilling its independant expert advisory‘atrd monitoring roles, and the
Government responding by considering that-advice, setting budgets, developing remissions reduction plans, etc.
(and being held to account under the CCRAthrough the Commissioq and\Parliament).

(I'just raise this in case the language“used ‘at\the/meeting wasin.any. risk.of being picked up in meeting notes etc. and
gaining currency.

Obviously we all understand the.dynamie’established py the ECRA — and obviously we all have much more important
things than mere semantids\te worryabout!)

Thanks again for the'eXcellentapproach to engagement with us officials.

nga mihi

s 9(2)(a) @V\/ w\\\)

My standard working days fan€ Monday \Thursday.

Please Notes Fhe mformation contained in this e-mail message and any attached files may be confid*ential information, and may also be the
subject of\legal profeSsional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any(use,\disclesure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail
and delete the original. Thank you.




How pricing emissions supports the low emissions transition at manageable cost to the economy

Marginal abatement cost

& emissions price

($/t€02-e)

Emissions pricing
provides an investment
signal to help reduce
long-term marginal
abatement cost

Rising emissions price
makes more mitigation
options become economic

A/

R&D and earlier investment in innovation:
* reduces long-term costs of new technology
» accelerates scale-up & widespread uptake
(NB: other technology support policies needed)

\%
- Emissions price gives a financi @@
incentive for all mitigation opti ith A
__61Jp_v_v_er_@_b@t?_m_ent_99§t% er
these occur across the economy.

(Other policies

overcome noq\v\\

B

Emissions pricing focuses
attention on untapped
abatement opportunities at
low or negative cost

|

R ':_

1
117

X

AN

directly invest in mitigation options
(trading off a lower emissions price
against wider economic efficiency)

)ﬁternatively government can regulate or

158

Adapted from Hood, C. (2011),
Summing up the Parts: Combining
Policy Instruments for Least-Cost

Climate Mitigation Strategies
OECD/IEA, Faris.

Costed
options for
emissions
abatement
(MtCO,-e)

Cost-effective options blocked by non-economic barriers
(NB: other policies and support needed to overcome barriers)
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From: S 9(2)(6.)

To:

Cc:

Subject: Evidence CH Sector Focus Removals - Options Challenges MfE VIEW

Date: Tuesday, 24 November 2020 12:07:00 pm

Attachments: Evidence CH Sector Focus Removals - Options Challenges SENT FOR REVIEW.docx
Hi S 9()(@)

Sorry for the delay, here is our feedback on the removals document you sent through.
Let us know if you have any queries.

Regards,

s 9(2)(a)
Please Note: The information contained in this e-mail message and any attached files mayd ial informatiol
and may also be the subject of legal professional privilege. It is not necessarily the offi Ministry for th
Environment. If you are not the intended recipient, any use, disclosure or copyingofithis e-mail\'s unauthorised. If yo

have received this e-mail in error, please notify us immediately by reply ?I afid)delete the original. Thank§>§§
PN @
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Attachment withheld in full under 9(2)(g)(i).

Final version of the chapter is available at: https://ccc-production-media.s3.ap-southeast-
2.amazonaws.com/public/evidence/advice-report-DRAFT-1ST-FEB/Evidence-CH-05-Removing-
carbon-from-our-atmosphere-19-Jan-2021.pdf
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s 9(2)(a)

From: s 9(2)(@) @mfe.govt.nz>

Sent: Thursday, 26 November 2020 2:43 pm

To: s 9(2)(a)

Cc:

Subject: Emissions reductions through carbon stored in HWP and the substitution effects of these
products

Attachments: ffgc-03-00058.pdf

Categories: LCANZ

| had a hunt for the paper | was talking about which demonstrated the emissio e t potential fr
stored in forests, carbon stored in HWP and emissions avoided from subs i;;!n eff
O

| couldn’t find the specific paper | had in mind, but | did come acros \er articles whi ilar things,
have copied in the key graphs and links below.

y atised how di ms of forestry can be
apply to N2)

Emissions reductions e subst't@ of harvested wood products

rbon an@of forest management
and %u stitution

Erik Erikssen,”Andrew R. Gustavsson, Ola Langvall, Mats Olsson, Roger Sathre, and Johan Stendahl
https://cdnscienmb. n/doi/abs/10.1139/X06-257?journalCode=cjfr

N\
Cumulati % r hectare from forest biomass, soils and substitution effects under different management

& A
&

I've also attached a short perspective paper which |
viewed in the context of decarbonisation (not all4

Inte

§
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&7g

Fig. 3. Development over ime of e carbon stock in the soil Gincluding undecomposed litker) and in the living wee bomass, and gocmmi-
liviend corbon emesteon rahecton due W podiect. subsiition (0 e combrmaticon of peramesiers grving e lowest iodacn in del carbve
wrmssion (iradibonal regune, slash and stomps femammg on sile, prodocts osed as fofoel, and rorl gas as the relenencs Toss)| fuel wpper
pane] ) and for the combination of paramelers piving the highisd redociion in net carbon cnistion {fenilication repnne, removal of bodh slash
amnd stamnps for wse o hofeel, produces sed ay construction matenal, and coal as e reflerenee fossil Toel; lower panel).
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2. Potential Roles of Swedish Forestry in the Context of Climate Change Mitigation
Tomas Lundmark 1,*, Johan Bergh 2, Peter Hofer 3, Anders Lundstréom 4, Annika Nordin s, Bishnu Chandra Poudel s, Roger
Sathre 7, Ruedi Taverna sand Frank Werner

https://www.mdpi.com/1999-4907/5/4/557

Shows carbon removals from forests, HWP storage, and substitution effects (both domestic and abroad)

Interestingly they quantify wood product paper substitution effect as an emission (as it is not substituting any fossil fuel based production).
If we consider this pattern in a NZ context, where most of the increase in timber is exported to china to make low quality wood products (ie
cardboard boxes), we could view this as a missed opportunity to both increase the carbon stored in HWP, and to increase the substitution of
more emissions intensive materials

Figure 3. The CO; reduction effect in the baseline scenano. in-country (a), abroad (b) and
zlobally (). due to Swedish forestry (the effects from all types of carbon stock changes are
shown). Negative values represent reductions of atmospheric COy.
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— - Casbon stock changes(products)

------ Material substitution without pulp and paper
— -Material substitution pulp and paper

— -Energy subshimtion
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3. Quantitative estimation of carbon removal effects due to wood utilization up to 2050 in Japan: effects from carbon
storage and substitution of fossil fuels by harvested wood products

Yuko Tsunetsugu - Mario Tonosaki

https://link.springer.com/article/10.1007/s10086-009-1107-4

Net removals from Carbon storage in HWP and substitution effects of HWP; baseline scenario of present HWP
product mix (top) vs increasing HWP into long lived products for construction/furniture (bottom) (does not include
carbon stored in forests)

Tr
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rbon storage, energy saving. and fossil fuel substitu-

iy utilization of harvested wood products in Japan. Upper,

results for the bascline scenario, where the percentage of

uildings in building starls and the percentage of wooden

ure in production remain at the 2005 level (35% for both). Lower.,

lculated results for the promotion scenanio, where the percentage of
wooden buildings/furniture increases sigmoidally to 70% by 2050

New Zealand context:

I’'m not aware of any substantial research on the substitution effects from wood products in NZ (I believe the
transition team are looking into this for the construction industry). This was highlighted as an area for future
research in Wakelin et al. (2020) (https://cbmjournal.biomedcentral.com/articles/10.1186/s13021-020-00144-5).

Given that New Zealand forests can produce high volumes of timber very quickly (which can be used for longer lived
products, such as sawn wood for construction), | would think there would be a high potential to have a higher stock
4
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of carbon stored in HWP and to produce more wood products that can be used as a substitute for other emissions
intensive materials/fuels, relative to other countries.

Some snippets from the Forest growers facts and figure document:

https://www.nzfoa.org.nz/images/Facts and Figures 2018-2019 Web.pdf

Wood is the only construction material which has absorbed CO2 from the atmosphere when produced, not emitted
more During its production, one tonne of:

e Concrete — has released 159 kilos of CO2 into the atmosphere

e Steel —has released 1.24 tonnes of CO2 into the atmosphere

e Aluminium — has released 9.3 tonnes of CO2 into the atmosphere %

¢ Wood, however, has absorbed a net 1.7 tonnes of CO2 from the atmosphe @ ve the ene@

expended in growing, harvesting and processing.

The more timber you use in a house, the more CO2 you remove fro %ere
e It takes around 20 trees to build an average house frame
e Asteel house frame has added 4.5 tonnes of CO2 to the(atmaos e @

e A wooden house frame has absorbed 9.5 tonne

Although the general patterns are true, they loo be\allittle biased u are some emissions associated
with the extraction and production of th od ctsin NZ:

Hope this is of use/interest.

PS I’'m still planning to get around to a bit of analysis and a write up on the potential carbon storage in HWP (both
now and in the future), and how this might change over different scenarios of forest production and wood product
mix (ie import vs export HWP pools). However, I've have had my time taken up with this year’s inventory run and
Beef+Lamb report.

Will hopefully have something interesting to share when | get around to it.
5
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Cheers,

Ministry for the Environment — Manati Mo Te Taiao

Website: www.mfe.govt.nz
23 Kate Sheppard Place, PO Box 10362, Wellington 6143

yaaipry fav ke
@ Envlrgn ment
Making Actearoa New Zealand @ &
B s s 3@ @

Please Note: The information contained in this e-mail message and any attached files may id*ential infor

he)Environment. If
any use, disclosure or copying of this e-mail is unauthorised. If you have re; y a error, pleaseoti
and delete the original. Thank you.
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Attachment “ffgc-03-00058.pdf” refused under s 18(d), as it is publicly available at:
www.frontiersin.org/articles/10.3389/ffgc.2020.00058/full
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From: s9(9)(@)

To:

Cc:

Subject: CCC / MPI / MfE discussion on forest issues

Afternoon all,

For those of you coming tomorrow — we appreciate the time and expertise you'rsegb( |)n(u;ng

Some of you might not have the broader context that I’ve been discussing with ssentially, we want to talk about where our analysis is leading
us regarding forestry, and test our understanding of some of the underlying issu er below) — particularly whether we should be bringing any

specific issues to the surface
Look forward to the discussion

We’ll be in person at the Commission We’re at 1 Willis st (the AON building) Come to lifts A-D (on the Willis St side), press 21, and we’ll see you up
here

I’ve also added a Teams link if you can’t make it in person (at bottom of this invite)

s 9(2)(a)
HiS 9(2)(a)

Setting up a time to discuss forest issues with you and a few people from MfE This isn’t to discuss official agehc WS, 0 draw on your expe
to dig into these issues We’re trying to land where our recs go, so that they are direction of policy with-enough bite, not into too much detail

Qu

If you think there are others who should attend, please forward to them
We’d like to cover:

* The role of forestry in NZ’s transition
* Some key issues around:

* Afforestation of exotics and natives

* Increasing carbon stocks in existing forests exotics (p90 / beyon
* Permanent post-89, what’s the long-term outcome

* Sub-forest definition forests

* Use of timber — HWP and biofuels

How does this look to you? Any other issues tha k e should be considering?

Thanks,
s 9(2)(a) @:,\

etup-
0 gyZTAtZDhkNDM1MDRIYTY5%40thread v2/0?
-h560-babbb21643d0%22%2c%220id%22%3a%22f6ffdf64-253d-41d3-93a6-
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s 9(2)(a)
From:
To:
Subject: RE: Paul et al 2019 reference
Date: Thursday, 3 December 2020 9:49:20 am
Attachments: image001.png
Carbon stocks and change in natural forests.pdf
.S 9(2)(a)
Hi
Yes, here is the report ©
Cheers,
s 9(2)(a)
From: S 9(2)(a) @climatecommission.govt.nz>

Sent: Wednesday, 2 December 2020 7:36 PM

To:s 9(2)(a) @mfe.govt.nz> «
Subject: Paul et al 2019 reference
HelloS 9(2)(@)
Am addressing the comments received on chapter on Removals
Could you share this document with us?
Paul TSH, Kimberley MO, Beets PN. Unpublished(b). Carbon ge in New Zedla a |
Forests: Estimates from the First Two Complete Invento —2007 and 2 ‘
prepared for the Ministry for the Environment by | orest Rese sti
Scion) in 2019.
Thank you,

s 9(2)(@) )

tS ) ; ;
% get there http§H

Check o
O\
QLY .
ease Note: The ififor % )
and may also - cf of legal professional privilege. It is not necessarily the official view of the Ministry for the
u are

Environment/ If yo he intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you
have % i all in error, please notify us immediately by reply e-mail and delete the original. Thank you.

N

X

(trading as

h




Attachment refused under s 18(d), as available at: https://environment.govt.nz/publications/carbon-stocks-and-
change-in-new-zealands-natural-forests/
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s 9(2)(a)

From: s 9(2)(a) @mfe.govt.nz>
Sent: Friday, 12 February 2021 2:37 pm
To: s 9(2)(a)
Subject: RE: CCC advice question - 2018 emissions
Categories: LCANZ
Thanks all,
s 9(2)(a) @
From: S 9(2)(a) @climatecommission.govt.nz> i >
Sent: Friday, 12 February 2021 2:36 PM
To:S 9(2)(a) @climatecommission.govt.nz>; S 9(2)(a)

@climatecommission.govt.nz>; S 9(2)(a) ~ )
@gw.govt.nz>
Cc: S 9(2)(a) @gw.govt.nz>

Subject: RE: CCC advice question - 2018 emissions
Hi all,

Just to add — to save you reading numbers-of
here. Scroll down to the ‘Supplemen

Cheers, %
s 9(2)(a)

2 o
5

limatecommission.govt.nz

a) @climatecommission.govt.nz>
12 February 2021 2:29 pm

To: @ @climatecommission.govt.nz>; S 9(2)(a) @mfe.govt.nz>; S 9(2)
@gw.govt.nz> ()
Cc: S 9(2)(@) @gw.govt.nz>; S 9(2)(a) @climatecommission.govt.nz>

Subject: RE: CCC advice question - 2018 emissions
Hi everybody,

Briefly chatting to Paul about this. We think the difference is because we apply one accounting approach across
time. It’s based on the NDC accounting, and you can find more detail of it in Chapter 3 of the Evidence Report.

https://www.climatecommission.govt.nz/get-involved/our-advice-and-evidence/
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So right, the key factor here is that we therefore use averaging for historic forest emissions as well as
projected. So it will be different from both GHG Inventory and KP 2018 estimates. Figure 3.2 in the chapter above
shows this compared to GHG Inventory accounting.

Cheers,
s 9(2)(a)
From: S 9(2)(@) @climatecommission.govt.nz>
Sent: Ramere, 12 Huitanguru, 2021 2:16 p.m.
To:f @mfe.govt.nz>; S 9(2)(@) @gw.govt.nz>
Ce:s 9(2)(@) @gw.govt.nz>; S 9(2)(a) @climatecommission.govt.nz>; S 9(2)(a)

@climatecommission.govt.nz>
Subject: Re: CCC advice question - 2018 emissions

s 9(2)(a é % : 3 .t
(2)(@) can provide a the answer, but I think the difference is beca @ approxim@

the post 2020 accounting rules.

E82Ka) - am I correct? @
s 9(2)(a) @@ @
Climate Change Commission @ %
$9(2)(a) (\b
N\ ~\\
From: S 92)(@) e.vovt.nz>
Sent: Friday, February 12, 2
To: S 9(2)(a)
Cec: S 9%2)(@)
Subject: RE: CC ic ion - 2018 n
That is reall % %
s 9(2)(a)
a er

uestion2 Where did you get the 2018 forestry removals number from as it doesn’t
ntory. @

\Sle @gw.govt.nz>
day, 12 February 2021 11:55 AM

Sent:

To:S9(2)(@) @mfe.govt.nz>

Cc:s9(2)(a) @gw.govt.nz>

Subject: FW: CCC advice question - 2018 emissions

ey $92(@)

Nice ther day. Now we have a question you might be able to help with, see below, that figure for

2018 removals in the CCC report won’t be the inventory #, but should be the KP accounting one — but | see it's
reported in CH 11 as -15,447.0 for 2018 (https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/new-
zealands-greenhouse-gas-inventory-1990-2018-vol-1.pdf)
Any thoughts on that?
s 9(2)(a) ou’ve got the inventory number there rather than the one that’s used for accounting, by applying KP forestry
. But | would expect it to be 15.5 which it obviously isn’t.
2
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2
Appreciate any help you can give uss %))
Cheers
s 9(2)(a)

From: S 9(2)(2) @gw.govt.nz>
Sent: Friday, 12 February 2021 11:45 AM
To:S 9(2)(a) @gw.govt.nz>
Subject: CCC advice question - 2018 emissions

s 9(2)(a
Hi @)@

Any thoughts on this? Who at MfE would be good to ask?

The graphs showing forestry emissions (removals) in 2018 in the CCC report h e range @

10 MtCO2e (I haven't come across the figure in a table yet). See below.

S
- Long-hved gases 14 Biogenic mertirane
3 B Waste & HFES
13
40
-

10
0 < 0.8
o
= 20 = 0.6
E ol
= 10

R

08 2025 2K

Figure 2.3; Emissions - (V

% dewWIﬁ. '@\‘ ----'._ ENEE
HowQ@,&ional GHi%ha e this at 23.4 MtCO2e. see:
https: .mfe.govt.nz/site It/files/media/Climate%20Change/new-zealands-greenhouse-gas-

inventoﬁﬁ1990-2om\}p§€&b’df

If this is ex@%ﬁ/here in the advice, | haven't been able to locate it.

Th

et} ond blogenis mekhag

s 9(

Greater Wellington Regional Council

ES92)(@ @gw.govt.nz
M: S 9(2)(a)
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ATTENTION: This correspondence is confidential and intended for the named recipient(s) only. If you are
not the named recipient and receive this correspondence in error, you must not copy, distribute or take any
action in reliance on it and you should delete it from your system and notify the sender immediately. Unless
otherwise stated, any views or opinions expressed are solely those of the author, and do not represent those
of the organisation.

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and may also be the
subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail
and delete the original. Thank you.




: @mfe.govt.nz>
ent: Wednesday, 29 April 2020 1:49 PM

To: $19(2)(8) TN @landcareresearch.co.nz>; S 9(2)(E) T

B @i govt.nz>; SSIENI I @clmatecommission govtaz>;

' |@climatecommission.govt.nz>
CSID@  omesuns

Subject: RE: Native forests and pests
Kia ora everyone,

I'd also like to say how great this meeting was last week. Was awesome to be part of such an
important discussion.

Just let me know if | can be of help along the way (especially in regards to LUCAS natural forest




data).
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Much thanks,

s 9(2)(a)

From: s 9(2)(a) @landcareresearch.co.nz>

Sent: Friday,
To:$ 9(2)(a)

24 April 2020 5:54 PM
@mfe.govt.nz>; S 9(2)(a)

climatecommission.govt.nz>; 8 9(2)(@)

@landcareresearch.co.nz>; 89(2)(@) @doc.govt.nz; 8 9(2)(a)

@climatecommission.govt.nz>

Cc:s 9(2)(a)
Subject: RE:

@mfe govt.nz>; $'9(2)(@) @mfe.govt.nz>
Native forests and pests ﬁ

MFE CYBER SECURITY WARNING \9 &
This email originated from outside our organisatio E ke extr,
y attachim iﬁ%
Q

care when clicking on any links or opening,a?\
aN

ents.

Kia ora koutou s 9(2)
First of all, thank you from (@)

If possible, we'd be very keen to help withd C ach forapplying corrections to

assumptions to make, but also, we-cou ) 26 &
(e.g. by running a range of data of@ ion scenarios to evaltate.tf
and the partitioning of thos es\aropig growth, r ane

As ho
scopl

¢ which corrections and

e\ilnpact on C sequestration rates,
d mortality). In the past we've

discussed the idea wit *teamof having a g op with key analysts to compile and
discuss all the data.co {ecisions that p @ then debating their validity; designing R
( As

to test the sequ
ce our und ing of-whether (why, and where) forests have negative

7perhaps for ussion on regenerating forests, is that we are currently
ct on secondary s jons and a key theme is ‘predicting predictability’. In other

est wishes to you all for the weekend.

n can we be ident that secondary succession will occur fand how rapidly) and when
Ccession be u ictable. This will build on all the Worst(Z)(a) ed back along, but it'd be
luable for meQ | about your needs please, so we can sha at research to be
b

maximally I
Many t% gai

(2)(@)

From: S 9(2)(a) @mfe.govt.nz>
Sent: Friday, 24 April 2020 4:00 PM
To:S 9(2)(a) climatecommission.govt.nz>; 8 9(2)(a)
@landcareresearch.co.nz>$ 9(2Xa)@doc.govt.nz; s 9(2)(a)
climatecommission.govt.nz>; 8 9(2)(a) @landcareresearch.co.nz>
Cc:8 9(2)(a) mfe.govt.nz>; S 9(2)(a) @mfe.govt.nz>
Subject: Native forests and pests

Hi all,
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Thanks for the interesting discussions earlier today, it was really informative. I had two thoughts from
the meeting that I thought I would follow up on while it's fresh.

Determining additionality from pest control

It was discussed earlier, and in the WACEM synthesis report, that proving additionality can be
especially tricky, particularly in the vast area of pre-1990 forest. This is an important principal for
emissions/removals of this nature to be included in accounting towards our international targets (KP,
Paris).

However, I don't believe the approach for the 2050 net zero target has been agreed upon yet? If it is
going to follow the same or a similar ruleset to our target accounting (as used under KP or Paris), then
yes the additionality from management (such as pest control) would need to be proven. However, if it
is going to be a target of total net zero CO, emissions (as used in the UNFCCC reporting for the GHG

inventory), then the additionality principal would not necessarily be needed for any carbon gains (or
losses) to be included.

If certain pest management practices that help to increase or retain carbon stocks in gettain forest
types can be identified and then implemented, then we would expect Natural Forest\nventory to still
pick these carbon gains up (even if we can't attribute the causal nature to be due to\spetifie
management practices or due to something else).

The rules around additionality for target accounting, are to encourage additional incentives that
should help to drive a reduction in net emissions. However, that dogsn“ necessasily mean that if
activities can't be proven to be driving additional and measurablecarboh gains (ie certain
management practices in forests, pest control ect.), that they should net.be encouraged.

Because the area of pre-1990 natural forest is so big, evernra~smal{ change in the av€rage carbomn-stock
change per hectare can result in a big difference in total @missions.

Consistent methods for measuring and treating-data in'the NFI

Elaine — you pointed out how it would be a gogod ideatetry and ensufeumethods for treating the plot
/stem data were aligned across different @gencies, hthink this is areallyrgoed id€a, especially as there
have been some recent developments to how_the/data has been treated forLUCAS measures of
carbon stock and stock change.

It will also be particularly important\if there may be anyfurthecresearch (as new data becomes
available) into how recruitmentand\meftality may influence carbon stocks and stock change (both
now and in the long tefn).

We will be looking to-plan the next stages efthe analysisfor the natural forest inventory over the next

few months which will.alsobe lookingtonincopperate’plots from half of the 3" measurement period.
It would be\dteat to touch base with younagain around this, to discuss how DoC also use the data and
see if we can\woOrktewards an agreeci/set of ethods and protocols for how this data should be
treatédand used:

Hopéyou alhave a goodlong weekerd J

Cheeys,

s 9(2)(a) N K

Pléase\Note: The information contained in this e-mail message and any attached files may be
confid*ential information, and may also be the subject of legal professional privilege. It is not
hecessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error,
please notify us immediately by reply e-mail and delete the original. Thank you.

Please consider the environment before printing this email

Warning: This electronic message together with any attachments is confidential. If you receive it in error: (i) you must not read, use,
disclose, copy or retain it; (ii) please contact the sender immediately by reply email and then delete the emails.

The views expressed in this email may not be those of Landcare Research New Zealand Limited.

http://www.landcareresearch.co.nz

Please consider the environment before printing this email
Warning: This electronic message together with any attachments is confidential. If you receive it in error: (i) you must not read, use,
disclose, copy or retain it; (ii) please contact the sender immediately by reply email and then delete the emails.
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s 9(2)(a)
From:
To:
Cc:
Subject: Afforestation
Date: Wednesday, 17 March 2021 1:15:29 pm
Attachments: image001.png
Afforestation economic analysis.xIsx
S
Hi both, 9(2)

| understand from my discussion with(a) the other day that you are also thinking about the
economics of afforestation? It may be d to align our assumptions around it. Hopefully you
can make next Thursday.

I’d be interested in any input or feedback you have in the attached model.

Regards,
s 9(2)(a)

Ministry for the Environment — Manatia Mo Te Taiao

s 9(2)(a) Website: www.mfe.govt.nz
23 Kate Sheppard Place, PO Box 10362, Wellington 6143 @

MfE_logo

N>

irme and any attached files may be confid*ential information,
ege. It is not necessarily the official view of the Ministry for the
use, disclosure or copying of this e-mail is unauthorised. If you
mediately by reply e-mail and delete the original. Thank you.
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Parameter inputs Sensitivity analyses References:

Metric Source Comment Unit low Mid High https://beeflambnz.com/sites/default/files/Wairoa%20Afforestation_FINAL.pdf

Discount rate Treasury Treasury have moved fro1 % 7% https://www.nzfoa.org.nz/resources/file-libraries-resources/discussion-papers/848-economic-impacts-of-forestry-pwc-report/file
Area of land ha 100 https://www.pwc.co.nz/services/consulting/sustainability/the-aotearoa-circle-native-forests-report.pdf
Macro multiplier Treasury 1 104115.7

Native forest est costs  Aoteroa Circle report Range is wide and site sp¢$/ha $1,000 $3,500 $13,750

Establishment costs exol Economic Impact of Forestry in NZ, Te Uru Rakau, 2020 $1,500

Sheep and beef opportu Socio-economic impacts of large-scale afforestation on rural communit $212

Sheep and beef opportu Socio-economic impacts of large-scale afforestation on rural communit 5%

Wairoa district forestry ¢ Socio-economic impacts of large-scale afforestation on rural communit $7,050

North Island hard hill cot REINZ estimate for forestry land Sept 2020 $7,800

Harvest revenue Economic Impact of Forestry in NZ, Te Uru Rakau, 2020 $30,000

Pest control /ha Aoteroa Circle report $300

Thinning /ha Economic Impact of Forestry in NZ, Te Uru Rakau, 2021 $1,000 First thinning |Second thinning

Rates, insurance /ha Economic Impact of Forestry in NZ, Te Uru Rakau, 2021 S50 7 11

Averaging age 16

Cost and abatement prc Cost range

Year Costs exotic permanent Costs exotic rotation Costs native low Costs native mid Costs native high Post-1989 exc Post-1989 exotic Post-1989'\Post-1989Post-1989 natural Annual unit price
Unit S S S S S tonnes CO2-e tonnes CO2-e  tonnes'COtoennes CO tonnes CO2-e $50 by 2050  $40 linear Low price CCC shadow
1 150,000 150,000 100,000 350,000 1,375,000 - - - - - 40 40 20 40 2021
2 $5,000 $5,000 $35,000 $35,000 $35,000 92 92 454 454 454 41 40 20 53 2022
3 $5,000 $5,000 $35,000 $35,000 $35,000 337 337 550 550 550 42 40 20 65 2023
4 $5,000 $5,000 $35,000 $35,000 $35,000 385 385 640 640 640 43 40 20 78 2024
5 $5,000 $5,000 $35,000 $35,000 $35,000 847 847 723 723 723 44 40 20 90 2025
6 $5,000 $5,000 $35,000 $35,000 $35,000 1844 1,844 800 8Q0 800 46 40 20 103 2026
7 $5,000 $105,000 $5,000 $5,000 $5,000 4,723 4,723 870Q 870 870 47 40 20 115 2027
8 $5,000 $5,000 $5,000 $5,000 $5,000 5,691 5,69% 934 934 934 48 40 20 128 2028
9 $5,000 $5,000 $5,000 $5,000 $5,000 4,103 4,103 99% 991 991 49 40 20 133 2029
10 $5,000 $5,000 $5,000 $5,000 $55000 3,828 3,828 1,042 1042 1042 50 40 20 140 2030
11 $5,000 $105,000 $5,000 $5,000 $55000 3,432 37432 1,086 1086 1086 51 40 20 146 2031
12 $5,000 $5,000 $5,000 $5,000 $5,)000 3,249 3,249 1,124 1124 1124 52 40 20 151 2032
13 $5,000 $5,000 $5,000 $5,000 $5,000 37370 3,370 1,155 1155 1155 53 40 20 157 2033
14 $5,000 $5,000 $5,000 $5,000 $5,000 3,601 3,601 1,180 1180 1180 54 40 20 162 2034
15 $5,000 $5,000 $5,000 $5,000 $5,000 3,806 3,806 1,198 1198 1198 55 40 20 168 2035
16 $5,000 $5,000 $5,000 $5,000 $5,000 3;923 3,923 1,210 1210 1210 57 40 20 173 2036
17 $5,000 $5,000 $5,000 55,000 $5,000 4,008 - 1,215 1215 1215 58 40 20 179 2037
18 $5,000 $5,000 $5,000 $5,000 $5,000 4,085 - 1,213 1213 1213 59 40 20 184 2038
19 $5,000 $5,000 $5,000 $5,000 $5,000 4,107 - 1,206 1206 1206 60 40 20 190 2039
20 $5,000 $5,000 $5,000 $5,000. $5,000 4,088 - 1,191 1191 1191 61 40 20 195 2040
21 $5,000 $5,000 $5,000 95,000 $5,000 4,044 - 1,170 1170 1170 62 40 20 201 2041
22 $5,000 $5,000 $5,000 $5,000 $5,000 4,011 - 1,143 1143 1143 63 40 20 206 2042
23 $5,000 $5,000 $5,000 S5,000 $5,000 4,030 - 1,109 1109 1109 64 40 20 212 2043
24 $5,000 $5,000 $5,000 $5;,000 $5,000 4,088 - 1,069 1069 1069 65 40 20 217 2044
25 $5,000 $5,000 $5,000 $5,000 $5,000 4,110 - 1,022 1022 1022 66 40 20 223 2045
26 $5,000 $5,000 $5,000 $5,000 $5,000 4,110 - 968 968 968 68 40 20 228 2046
27 $5,000 $5,000 $5,000 $5,000 $5,000 4,096 - 908 908 908 69 40 20 234 2047
28 $5,000 $5,000 $5,000 $5,000 $5,000 4,063 3,000,000 842 842 842 70 40 20 239 2048
1 $5,000 $5,000 $5,000 $5,000 4,044 769 769 769 71 40 20 245 2049
2 $5,000 $5,000 $5,000 $5,000 4,019 690 690 690 72 40 20 250 2050
3 $5,000 $5,000 $5,000 $5,000 3,967 604 604 604 73 40 20 256 2051
4 $5,000 $5,000 $5,000 $5,000 3,901 604 604 604 74 40 20 261 2052
5 $5,000 $5,000 $5,000 $5,000 3,832 518 518 518 75 40 20 267 2053
6 $5,000 $5,000 $5,000 $5,000 3,758 481 481 481 76 40 20 272 2054
7 $5,000 $5,000 $5,000 $5,000 3,681 447 447 447 77 40 20 278 2055
8 $5,000 $5,000 $5,000 $5,000 3,608 417 417 417 79 40 20 283 2056
9 $5,000 $5,000 $5,000 $5,000 3,535 389 389 389 80 40 20 289 2057
10 $5,000 $5,000 $5,000 $5,000 3,458 364 364 364 81 40 20 294 2058
11 $5,000 $5,000 $5,000 $5,000 3,392 342 342 342 82 40 20 300 2059
12 $5,000 $5,000 $5,000 $5,000 3,329 323 323 323 83 40 20 305 2060
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2,398
2,354
2,306
2,266
2,222
2,189
2,167

3,000,000

306
291
278
267
258
251
245
240
236
234
232
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

306
291
278
267
258
251
245
240
236
234
232
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

306
291
278
267
258
251
245
240
236
234
232
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

84

85

86

87

88

89

91

92

93

94

95

96

97

98

99
101
102
103
104
105
106
107
108
109
110
112
113
114
115
116
117
118
119
120
121
123
124
125
126
127
128
129
130
131
132
134
135
136
137
138
139
140
141
142
143
145
146
147
148
149

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

311
316
322
327
333
338
344
349
355
360
366
371
377
382
388
393
399
404
410
415
421
426
432
437
443
448
454
459
465
470
476
481
487
492
498
503
509
514
520
525
531
536
542
547
553
558
564
569
575
580
586
591
597
602
608
613
619
624
630
635
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2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120



$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000

$aoog::::::>

$5,000
$5,000

S5
00
<::§§boo
2000
$5,000
$5,000
$5,000
$5,000
$5,000

$5,000
$5,000

230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

N

230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

230
230
230
230
230
230
230
230
230
230
230
230
230

&

230
230
23

230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230

150
151
152
153
154
156
157
158
159
160
161
162
163
164
165
167
168
169
170
171
172
173
174
175
176
177
179
180
181
182
183
184
185
186
187
188
190
191
192
193
194
195
196
197
198
199
201
202
203
204
205

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

641
646
652
657
663
668
674
679
685
690
696
701
707
712
718
723
729
734
740
745
751
756
762
767
773
778
784
789
795
800
806
811
817
822
828
833
839
844
850
855
861
866
872
877
883
888
894
899
905
910
916
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2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171



Macroeconomic simple CBA of afforestation

No land purchase

With land purchase

183

Scenario Exotic permanent Exotic averaging (witl Natural forest low cost ( Natural forest mid cost ( Natural forest high cost (Exotic permanent Exotic averaging (v Natural forest low cost ( Natural forest mid cost ( Natural forest high cost (high planting cost from Aoteroa Circle)

Establishment costs /ha S 1,500 S 1,500 S 1,000 S 3,500 $ 13,750 | $ 1,500 S 1,500 S 1,000 S 3,500 $ 13,750

Inputs

Discount rate % 7% 7% 7% 7% 7% 7% 7% 3% 7% 7%

Area ha 100 100 100 100 100 100 100 100 100 100

Carbon price $/t CO2-e $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050 $50 by 2050

Variable costs $/ha

Harvest revenue included  Yes/no | Yes Yes

Grant S/ha

Macro multiplier (investment 1 or 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Outputs Term (150 max) 50 28 50 50 50 28 28 50 50 50

Costs Sm S 02]S 03]|S 03]|S 05]|S 16|S 1.1($ 1.1($ 1.11S 131S 2.3

Benefits Sm S 24 (S 16|$ 06|$ 06|$ 06|$ 19]$ 1.6 |5 1.2|$ 06|$ 0.6

Opportuntity cost (NPV) Sm S 041]5S 03]S 041]5S 041]5S 041]5S (0.4)| s (04)| S (0.4)| s (0.4)| s (0.4)

NPV (variable term) $m $ 22 3 13 $ 04 $ 01 $ (0.9)] $ 08 $ AN\ 01 s ( D (07) 8 (1.7)

CBR (variable term) 10.9 5.0 2.2 1.2 0.4 17 ANLAN\ ¥ MN\N\) 0.5 0.3

Working

Discount factor
2022 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2023 0.935 0.935 0.935 0.935 0.935 0.935 0.935 0.971 0.935 0.935
2024 0.873 0.873 0.873 0.873 0.873 01873 0873 0.943 0.873 0.873
2025 0.816 0.816 0.816 0.816 0.816 0.816 0.816 0.915 0.816 0.816
2026 0.763 0.763 0.763 0.763 0.763 0.763 0,763 0.888 0.763 0.763
2027 0.713 0.713 0.713 0.713 0,743 0.713 0,713 0.863 0.713 0.713
2028 0.666 0.666 0.666 0.666 0.666 0.666 0.666 0.837 0.666 0.666
2029 0.623 0.623 0.623 0.623 0623 0.623 0.623 0.813 0.623 0.623
2030 0.582 0.582 0.582 0.582 0.582 0:582 0.582 0.789 0.582 0.582
2031 0.544 0.544 0.544 0.544 0.544 0,544 0.544 0.766 0.544 0.544
2032 0.508 0.508 0.508 0508 0.508 0.508 0.508 0.744 0.508 0.508
2033 0.475 0.475 0.475 0475 0475 0.475 0.475 0.722 0.475 0.475
2034 0.444 0.444 0.444 0.444 0.444 0.444 0.444 0.701 0.444 0.444
2035 0.415 0.415 0.415 0445 0,415 0.415 0.415 0.681 0.415 0.415
2036 0.388 0.388 0.388 0.388 0.388 0.388 0.388 0.661 0.388 0.388
2037 0.362 0.362 0.362 0.362 0.362 0.362 0.362 0.642 0.362 0.362
2038 0.339 0.339 02339 0.339 0.339 0.339 0.339 0.623 0.339 0.339
2039 0.317 0.317 07317 0.317 0.317 0.317 0.317 0.605 0.317 0.317
2040 0.296 0.296 0.296 0.296 0.296 0.296 0.296 0.587 0.296 0.296
2041 0.277 0.277 0277 0.27 7 0.277 0.277 0.277 0.570 0.277 0.277
2042 0.258 0.258 0.258 0.258 0.258 0.258 0.258 0.554 0.258 0.258
2043 0.242 0.242 0.242 0.242 0.242 0.242 0.242 0.538 0.242 0.242
2044 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.522 0.226 0.226
2045 0.211 0.211 07211 0.211 0.211 0.211 0.211 0.507 0.211 0.211
2046 0.197 0.197 0.19% 0.197 0.197 0.197 0.197 0.492 0.197 0.197
2047 0.184 0.184 0.184 0.184 0.184 0.184 0.184 0.478 0.184 0.184
2048 0.172 0.172 0.2722 0.172 0.172 0.172 0.172 0.464 0.172 0.172
2049 0.161 0.161 0.161 0.161 0.161 0.161 0.161 0.450 0.161 0.161
2050 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.437 0.150 0.150
2051 0.141 0.141 0.141 0.141 0.141 0.141 0.141 0.424 0.141 0.141
2052 0.131 0.131 0.131 0.131 0.131 0.131 0.131 0.412 0.131 0.131
2053 0.123 0.123 0.123 0.123 0.123 0.123 0.123 0.400 0.123 0.123
2054 0.115 0.115 0.115 0.115 0.115 0.115 0.115 0.388 0.115 0.115
2055 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.377 0.107 0.107
2056 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.366 0.100 0.100
2057 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.355 0.094 0.094
2058 0.088 0.088 0.088 0.088 0.088 0.088 0.088 0.345 0.088 0.088
2059 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.335 0.082 0.082
2060 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.325 0.076 0.076
2061 0.071 0.071 0.071 0.071 0.071 0.071 0.071 0.316 0.071 0.071
2062 0.067 0.067 0.067 0.067 0.067 0.067 0.067 0.307 0.067 0.067
2063 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.298 0.062 0.062
2064 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.289 0.058 0.058




2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.010
0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.010
0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.010
0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.005
0.004
02004
0004
0.004
0003
0.003
0.003
0.003
07008
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.010
0.009
0.009
0.008
0.008
0.007
0.007
0:006
0006
0.005
0.005
0.005
0.004
0.004
0,004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.016
0,009
0,0Q9
0.008
0.008
0.007
0.007
0.006
0,006
0.005
6,005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0013
0.042
Q.91
0i01%
0.010
0.009
0.009
0.008
0.008
02007
0,007
0,006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.028
0,017
0,016
0,015
0.074
0.013
0.012
0.011
001
0.010
0,009
0,099
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.281
0.272
0.264
0.257
0.249
0.242
0.235
0.228
0.221
0.215
0.209
0.203
0.197
0.191
0.185
0.180
0.175
0.170
04865
0.160
0.155,
0.151
0.146
0.142
0.138
0.134
0.130
0.126
0.123
0.119
0.116
0.112
0.109
0.106
0.103
0.100
0.097
0.094
0.091
0.089
0.086
0.083
0.081
0.079
0.076
0.074
0.072
0.070
0.068
0.066
0.064
0.062
0.060
0.059
0.057
0.055
0.054
0.052
0.051
0.049
0.048
0.046
0.045
0.044
0.042

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.010
0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.055
0.051
0.048
0.044
0.042
0.039
0.036
0.034
0.032
0.030
0.028
0.026
0.024
0.023
0.021
0.020
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011
0.011
0.010
0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
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2130 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.041 0.001 0.001
2131 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.040 0.001 0.001
2132 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.039 0.001 0.001
2133 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.038 0.001 0.001
2134 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.036 0.001 0.001
2135 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.035 0.000 0.000
2136 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.034 0.000 0.000
2137 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.033 0.000 0.000
2138 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.032 0.000 0.000
2139 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.031 0.000 0.000
2140 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.031 0.000 0.000
2141 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.000 0.000
2142 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.029 0.000 0.000
2143 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.028 0.000 0.000
2144 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.027 0.000 0.000
2145 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.000 0.000
2146 0.000 0.000 0.000 0.000 0.000 0.000 0.080 0.026 0.000 0.000
2147 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.025 0.000 0.000
2148 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0,024, 0.000 0.000
2149 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.023 0.000 0.000
2150 0.000 0.000 0.000 0.000 0.000 0.000 0.060 0.023 0.000 0.000
2151 0.000 0.000 0.000 0.000 0.000 0000 0.000 0.022 0.000 0.000
2152 0.000 0.000 0.000 0.000 0.000 0.000 0.000 9.021 0.000 0.000
2153 0.000 0.000 0.000 0.000 0.000 0.00Q 0.000 0.021 0.000 0.000
2154 0.000 0.000 0.000 0.000 0.000 01000 0000 0.020 0.000 0.000
2155 0.000 0.000 0.000 0.000 0.006. 0.000 0.000 0.020 0.000 0.000
2156 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.019 0.000 0.000
2157 0.000 0.000 0.000 0.000 0.000 0.000 0,080 0.018 0.000 0.000
2158 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.018 0.000 0.000
2159 0.000 0.000 0.000 0.000 0-000 0.000 0.000 0.017 0.000 0.000
2160 0.000 0.000 0.000 0.000 0.000 0:000 0.000 0.017 0.000 0.000
2161 0.000 0.000 0.000 0.000 0.000 0.060 0.000 0.016 0.000 0.000
2162 0.000 0.000 0.000 0:000 0.000 0.000 0.000 0.016 0.000 0.000
2163 0.000 0.000 0.000 0-00Q 0,000 0.000 0.000 0.015 0.000 0.000
2164 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.015 0.000 0.000
2165 0.000 0.000 0.000 0.000 6,000 0.000 0.000 0.015 0.000 0.000
2166 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000
2167 0.000 0.000 0.00Q 0.000 0.000 0.000 0.000 0.014 0.000 0.000
2168 0.000 0.000 02000 0.000 0.000 0.000 0.000 0.013 0.000 0.000
2169 0.000 0.000 0000 0.000 0.000 0.000 0.000 0.013 0.000 0.000
2170 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.000 0.000
2171 0.000 0.000 0000 0.000 0.000 0.000 0.000 0.012 0.000 0.000
Costs
2022 S 150,000 S 150,000 S 100,000, S( K A}‘?S0,000 S 1,375,000 S 930,000 $ 930,000 $ 880,000 S 1,130,000 S 2,155,000
2023 S 5,000 $ 5,000 $ 35,000\ 'S 35,000 S 35,000 S 5,000 $ 5,000 $ 35,000 S 35,000 S 35,000
2024 S 5,000 $ 5,000 $ 355000y \S 35,000 S 35,000 S 5,000 $ 5,000 $ 35,000 S 35,000 S 35,000
2025 S 5,000 $ 5,000 $ 35,000 S 35,000 S 35,000 $ 5,000 $ 5,000 $ 35,000 $ 35,000 $ 35,000
2026 S 5,000 $ 5,000 $ 35,0000 S 35,000 S 35,000 S 5,000 $ 5,000 $ 35,000 S 35,000 S 35,000
2027 S 5,000 $ 5,000 $ 35,000 $ 35,000 $ 35,000 $ 5,000 $ 5,000 $ 35,000 $ 35,000 $ 35,000
2028 S 5,000 $ 105,000 S 5,000 $ 5,000 $ 5,000 $ 105,000 $ 105,000 $ 5,000 $ 5,000 $ 5,000
2029 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2030 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2031 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2032 S 5,000 $ 105,000 S 5,000 $ 5,000 $ 5,000 $ 105,000 $ 105,000 $ 5,000 $ 5,000 $ 5,000
2033 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2034 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2035 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2036 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2037 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2038 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2039 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2040 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2041 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000
2042 S 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000 $ 5,000



2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107

RV Vo N Ve S Vo S VSR Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ S ¥ S ¥ S ¥ RV S VS Vo S Vo S Vo S Vo S Vo S Vo S V2 S Vo S ¥ SV SV I VRV S VR Vo SR Vo S Vo S Vo S Vo3

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

RV Vo N Ve S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ S ¥ S ¥ SV RV S VS Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ SV S ¥ SV RV S VS Vo R Vo S Vo S Vo S V3

RV R Vo Vo SV S ¥ S ¥ SV S Vo S Vo Vo S Vo S Vo S Vo S ¥ S ¥ S Vo S ¥ SV S ¥ S ¥ S Ve S Vo S Vo S Vo S Vo S Vo S ¥ S Vo S V2 R ¥ ¥ SV S VSV S Vo S Vo S Vo R Vo SR Vo SR Vo S ¥ S Vo S V2 SV S VSV S Vo S VSR Vo SR Vo SE Vo S Vo S Vo S VSR V2 SR V2 S V2 RV RV S V S V SR Vo S Vo S Vo S Vo Y

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,0

RV TV Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ SV S VS ¥ SV S Vo S Vo SR Vo S Vo S Vo S Vo S Vo SR V2 S V0 S V2 SRV R V2 SR V S VSR Vo S Vo S Vo S VoY

v U n

RV R Vo S Vo S SV S VS VSR Vo S Vo S Vo SR Vo K Vo S Vo S Vo S Vo SR Vo SR V2 R VS

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

RV Vo N Ve S Vo SR Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ S ¥ S U SV SV S VS Vo SR Vo SR Vo S Vo SR Vo S Vo S ¥ S V0 SV B Vo SV S VSR V2

RV Vo Vo SV SV SR VS Vo SR Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S VSV S Vo SR Vo SR V2 SR Vo S Vo )

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
- 5,000
- 5,000
5,000

'
RO ¥ ¥ o Y Y RV R Y2 Vo T Vo B Vs SV RV ARV R V2

5,
5,0
5,00
000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

5 i:t

v <zz§j:tjﬁ R VY S A S R SV S S Y SV SV SRV SV SV SV SV SV Y
' o
@hmm

RV Vo RV R Vo R Vo S Vo S Vo SR Vo S Vo S V2 S Vo SR Vo SV S VS VSR Vo SR Vol

“wvruvnnunnnon v n unn
'
RV Vo RV RV T V2 N Vo S Vo S Vo S Vo R Ve R V2l

RV Vo SR Vo S Vo S Vo S VS Vo SR Vo S Vo R Vo SE Vo SR Vo S Vo SR Vo S V2 S Vo SV S VS VS

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

RV T Vo A Vo SV S VS Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ S ¥ S ¥ SV RV SR Vo S Vo S Vo S Vo SR Vo S Vo S Vo S V2 S Vo S V2 SV SV IV RV SV R Vo SR Vo S Vo S Vo S V3

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
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2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171

RV T Vo VR Vo SR Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ S ¥ S 0 TV S ¥ S ¥ A ¥ SRV S Vo S Vo S Ve S Vo S Vo S ¥ S ¥ SR ¥ ¥ ¥ T ¥ S R ¥ S Vo S Ve S Vo S Vo S Vo S Vo S ¥ S ¥ SV VSV RV SV S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S ¥ SV SV S VSV SV R Vo S Vo SR Vo S Vo S Vo

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,0

RV TV ¥ S Vo S Vo S Vo S Ve S Vo S Vs SV S Vo SR Vo R ¥ SV S VS ¥ SV S Vo S Vo SR Vo S Vo S Vo S Vo SV SR V0 S V0 S V2 SV I V2 S VSR Vo SR Vo S Vo S Vo S VoY

2R Vo R Vo V2

RV Vo Vo ¥ S VR Vo S Vo S Vo N Vo S Vo S Vo S Vo S Vo SV S Vo SR VS V2

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

RV Vo SV S Vo S Vo S Vo S Vo S Vo S Vo SV SV S ¥ R ¥ S ¥ SV SV S VS Vo SR Vo SR Vo S Vo SR Vo S Vo S Vo S Vo SR Vo SV RV S VA SR V8

RV Vo Ve S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S Vo S V2 S VSR VS VS Vo S Vo S Vo S Vo S Vo)
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Benefits

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084

nhununumumumumunuunuunununununununununununununununununununununununununununununununununununununununununununununnunnonn

3,768
14,235
16,671
37,607
83,917

220,076
271,445
200,226
191,017
175,032
169,256
179,266
195,516
210,852
221,668
230,842
239,770
245,579
248,980
250,749
253,115
258,705
266,968
272,926
277,448
280,963
283,168
286,339
288,942
289,615
289,089
288,141
286,761
284,935
283,228
281,359
279,034
277,438
276,002
276,892
278,022
273,714
269,524
265,465
261,549
257,455
253,856
250,096
247,207
243,833
241,371
238,432
235,723
233,988
231,786
230,226
228,199
227,218

nhnununumuumuunumuunuununununununununununununununununununununununununununununununununununununununununununununununununnnn

3,768
14,235
16,671
37,607
83,917

220,076
271,445
200,226
191,017
175,032
169,256
179,266
195,516
210,852
221,668

3,000,000

3,000,000

nhnunununumuunumuunuununununununununununununununununununununununununununununununununununununununununununununununununununounnnn

18,643
23,206
27,700
32,102
36,391
40,546
44,545
48,366
51,989
55,391
58,551
61,448
64,060
66,366
68,344
69,972
71,230
72,096
72,548
72,564
72,124
71,206
69,788
67,849
65,368
62,322
58,691
54,452
49,585
44,068
44,732
38,932
36,679
34,601
32,696
30,962
29,398
27,999
26,763
25,684
24,756
23,976
237334
22,825
22441
22,172
22,010
21,944
21,965
22,059
22,058
22,311
22,563
22,816
23,068
23,321
23,573
23,826
24,078
24,331
24,583
24,836

mMununununununununununununununununununbh  n i nununnAMmhniksununununununununununununununununununununununununununununununounnonn

18,643
23,206
27,700
32,102
36,391
40,546
44,545
48,366
51,989
55,391
58,551
61,448
64,060
66,366
68,344
69,972
71,230
72,096
72,548
72,564
72,124
71,206
69,788
67,849
65,368
62,322
58,691
54,452
49,585
44,068
44,732
38,932
36,679
34,601
32,696
30,962
29,398
27,999
26,763
25,684
24,756
23,976
23,334
22,825
22,441
22,172
22,010
21,944
21,965
22,059
22,058
22,311
22,563
22,816
23,068
23,321
23,573
23,826
24,078
24,331
24,583
24,836

MUuHnunHLunLuLHHHLHHLHHLHHLHHOKHL KO nnnnnnn nn Lo nnunwsrornurewnounounununununununununununununununununununununununounnnn

18,643
23,206
27,700
32,102
36,391
40,546
44,545
48,366
51,989
55,391
58,551
61,448
64,060
66,366
68,344
69,972
71,230
72,096
72,548
72,564
72,124
71,206
69,788
67,849
65,368
62,322
58,691
54,452
49,585
44,068
44,732
38932
36,679
34,601
32/696
30,962
29,398
27,999
26,763
25,684
24,756
23,976
23,334
22,825
22,441
22,172
22,010
21,944
21,965
22,059
22,058
22,311
22,563
22,816
23,068
23,321
23,573
23,826
24,078
24,331
24,583
24,836

MMLuHnunHLuHLLHLHHLHLHLOHLHLHHHLHHOHLHnHOnnOnnOnnnon O’ nOhh/hhnunnyuhMnhmhouunhunhununununununununununununununounonounononn

3,768
14,235
16,671
37,607
83,917

220,076
271,445
200,226
191,017
175,032
169,256
179,266
195,516
210,852
221,668
230,842
239,770
245,579
248,980
250,749
253, N5
258,705
266/968
272,926
277,448
280,963
283,168
286,339
288,942
289615
289,089
288,141
286,761
284,935
283,228
281,359
279,034
277,438
276,002
276,892
278,022
273,714
269,524
265,465
261,549
257,455
253,856
250,096
247,207
243,833
241,371
238,432
235,723
233,988
231,786
230,226
228,199
227,218

mTununmnunumunumuuiuunununununiunununununununununununununununhunheewnounonounonn O onunhunununununununununununununounnonn

3,768
14,235
16,671
37,607
83,917

220,076
271,445
200,226
191,017
175,032
169,256
179,266
195,516
210,852
221,668

3,000,000

3,000,000

mMLuHnunLuLLLLLHLLUHLLLLLLLOLOHLOLOHLOLOHOLOnHOHLOnOnLOnOnnnnnnnonon LAY n n YKt hununhnununhounounounounounononn

18,643
23,206
27,700
32,102
36,391
40,546
44,545
48,366
51,989
55,391
58,551
61,448
64,060
66,366
68,344
69,972
71,239
72,096
2,548
72564
72,124
71,206
69,788
67,849
65,368
62,322
58,691
54,452
49,585
44,068
44,732
38,932
36,679
34,601
32,696
30,962
29,398
27,999
26,763
25,684
24,756
23,976
23,334
22,825
22,441
22,172
22,010
21,944
21,965
22,059
22,058
22,311
22,563
22,816
23,068
23,321
23,573
23,826
24,078
24,331
24,583
24,836

nhnunununumuunumuunuununununununununununununununununununununununununununununununununununununuynununhununununununununununounnonn

18,643
23,206
27,700
32,102
36,391
40,546
44,545
48,366
51,989
55,391
58,551
61,448
64,060
66,366
68,344
69,972
71,230
72,096
72,548
72,564
72,124
71,206
69,788
67,849
65,368
62,322
58,691
54,452
49,585
44,068
44,732
38,932
36,679
34,601
32,696
30,962
29,398
27,999
26,763
25,684
24,756
23,976
23,334
22,825
22,441
22,172
22,010
21,944
21,965
22,059
22,058
22,311
22,563
22,816
23,068
23,321
23,573
23,826
24,078
24,331
24,583
24,836

nhnunununumuunumuunuunununununununununununununununununununununununununununununununununununununununununununununununununununnonn

18,643
23,206
27,700
32,102
36,391
40,546
44,545
48,366
51,989
55,391
58,551
61,448
64,060
66,366
68,344
69,972
71,230
72,096
72,548
72,564
72,124
71,206
69,788
67,849
65,368
62,322
58,691
54,452
49,585
44,068
44,732
38,932
36,679
34,601
32,696
30,962
29,398
27,999
26,763
25,684
24,756
23,976
23,334
22,825
22,441
22,172
22,010
21,944
21,965
22,059
22,058
22,311
22,563
22,816
23,068
23,321
23,573
23,826
24,078
24,331
24,583
24,836

188



2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149

nhnunununumuunumunuunuunununununununununununununununununununununununununununununununununununununununununununununununununununnonn

25,088
25,340
25,593
25,845
26,098
26,350
26,603
26,855
27,108
27,360
27,613
27,865
28,118
28,370
28,623
28,875
29,128
29,380
29,633
29,885
30,138
30,390
30,643
30,895
31,148
31,400
31,653
31,905
32,158
32,410
32,663
32,915
33,168
33,420
33,673
33,925
34,178
34,4

murnunumumoununununununununununununoununununununununununununununununnonn

nunumuunununununununununonononononn

25,088
25,340
25,593
25,845
26,098
26,350
26,603
26,855
27,108
27,360
27,613
27,865
28,118
28,370
28,623
28,875
29,128
29,380
29,633
29,885
30,138
30,390
30,643
30,895
31,148
31,400
31,653
31,905
32,158
32,410
32,663
32,9

; ; 3;,178
34,430

nhurhnununumounununununununununununununununununununununnnnn

nhunumnunuunununununununununununununununnnn

25,088
25,340
25,593
25,845
26,098
26,350
26,603
26,855
27,108
27,360
27,613
27,865
28,118
28,370
28,623
28,875
29,128
29,380
29,633
29,885
30,138

31,4
35
2,1

32,663
32,915
33,168

30,390
30,643
30,895
31,148

25,088
25,340
25,593
25,845
26,098
26,350
26,603
26,855
27,108
27,360
27,613
27,865
28,118
28,370
28,623
28,875
29,128
29,380
29,
29,
30,1
0,39
643
30,895
31,148
31,400
31,653
31,905
32,158
32,410
32,663
32,915
33,168
33,420
33,673
33,925
34,178
34,430
34,682
34,935
35,187
35,440
35,692
35,945
36,197
36,450
36,702
36,955
37,207
37,460
37,712
37,965
38,217
38,470
38,722
38,975
39,227
39,480
39,732
39,985
40,237
40,490
40,742
40,995
41,247
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25,088
25,340
25,593
25,845
26,098
26,350
26,603
26,855
27,108
27,360
27,613
27,865
28,118
28,370
28,623
28,875
29,128
29,380
29,633
29,885
30,138
30,390
30,643
30,895
31,148
31,400
31,653
31,905
32,158
32,410
32,663
32,915
33,168
33,420
33,673
33,925
34,178
34,430
34,682
34,935
35,187
35,440
35,692
35,945
36,197
36,450
36,702
36,955
37,207
37,460
37,712
37,965
38,217
38,470
38,722
38,975
39,227
39,480
39,732
39,985
40,237
40,490
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40,995
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nhnunununumuunuunumuunununununununununununununununununununununununununununununununununununununununununununununununununununununnonn

25,088
25,340
25,593
25,845
26,098
26,350
26,603
26,855
27,108
27,360
27,613
27,865
28,118
28,370
28,623
28,875
29,128
29,380
29,633
29,885
30,138
30,390
30,643
30,895
31,148
31,400
31,653
31,905
32,158
32,410
32,663
32,915
33,168
33,420
33,673
33,925
34,178
34,430
34,682
34,935
35,187
35,440
35,692
35,945
36,197
36,450
36,702
36,955
37,207
37,460
37,712
37,965
38,217
38,470
38,722
38,975
39,227
39,480
39,732
39,985
40,237
40,490
40,742
40,995
41,247

189
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2164
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41,500
41,752
42,005
42,257
42,510
42,762
43,015
43,267
43,520
43,772
44,024
44,277
44,529
44,782
45,034
45,287
45,539
45,792
46,044
46,297
46,549
46,802
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42,762
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45,792
46,044
46,297
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43,015
43,267
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44,782
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45,287
45,539
45,792
46,044
46,297
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41,500
41,752
42,005
42,257
42,510
42,762
43,015
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43,520
43,772
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44,277
44,529
44,782
45,034
45,287
45,539
45,792
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41,500
41,752
42,005
42,257
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44,782
45,034
45,287
45,539
45,792
46,044
46,297
46,549
46,802
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s 9(2)(a)
From:
To:
Cc:
Subject: RE: Afforestation
Date: Thursday, 25 March 2021 12:40:00 pm
Attachments: DRAFT Assumptions CCC Natives ComplementaryAnalysis.xlsx
image001.png

Thank you so muchS ()@

Please find attached mptions and costs of different alternatives I've explored
(cashflow only, not CBA).

Most of them come from published sources and the highest ones (e.g. Project Crimson) are from
email trails.

None of them include land or regulation compliance costs.

Looking forward to our chat later today.

Cheers,
s 9(2)(a)

From: S 9(2)(a) @mfe.govt.nz> @ \\S

Sent: Wednesday, 17 March 2021 1:15 pm ?

To:S 9(2)(a) @climatecommission.goxt’ % )@ @
@climatecommission.govt.n

Cc:s 9(2)(a) @mfe.govt.nz @tnfe.govt.nz>

Subject: Afforestation

S

Hi both, 9(2
| understand from my discussi ) the other da e also thinking about the
economics of afforestatig good to alig assumptions around it. Hopefully you

can make next Thursd

I'd be interested ipg !
Regards, <§ § gs
s 9(2)(
— M% 0 Te Taiao
0 bsﬁ{%%\ﬂ.mfe.govt.nz
ROB 0362, Wellington 6143

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information,
and may also be the subject of legal professional privilege. It is not necessarily the official view of the Ministry for the
Environment. If you are not the intended recipient, any use, disclosure or copying of this e-mail is unauthorised. If you
have received this e-mail in error, please notify us immediately by reply e-mail and delete the original. Thank you.




[UNCLASSIFIED] 192

Summary establishment cost of explored alternatives

NzD
Alternative 1: Planting for amenity values, weed and pest control, NO fencing -7085
1a Project Crimson -20,000
1b Project Crimson -40,000
Alternative 2: Planting for amenity values, weed and pest control, with fencing -8183

Alternative 3: Reversion for amenity values, weed and pest control, with fencing

@ & 1283
Alternative 4: Reversion for amenity values, weed and pest control, with fencing, with enrichment planti(@ @ -1783
Alternative 5: Planting for timber (Rimu, harvest at 80 & 120 years), no fencing, average [flat &@@;@ntinuous f@v ) 20% harvest -4186

Alternative 6: Mixed: amenity + honey §© @ -7088
Alternative 7: Mixed Timber native [Rimu] + honey @ -4189
Alternative 8: Planting for timber (Pine), no fencing - Average East C iraniet's

-1631

[UNCLASSIFIED]
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s 9(2)(a)

From: s 9(2)(a) @mfe.govt.nz>

Sent: Tuesday, 22 June 2021 9:53 am

To: s 9(2)(a)

Cc:

Subject: RE: pre-1990 natural deforestation

Categories: LCANZ

Hi S 9(2)(a)

West Coast features strongly between 2013 and 2016 (which is our last available mappin approximately

of all the tall natural forest deforestation happening in that region.

Deforestation of regenerating shrubland in the Pre-1990 Natural Forest class-s a bit\atore evenly spread,
Hawkes Bay leading the pack with about one quarter of the total over .
Nga mihi
o O N
From: S 9(2)(a) @climatecommission,g @
Sent: Tuesday, 22 June 2021 9:18 am
To:S 9(2)(a) @ mfe.govt)
Subject: pre-1990 natural deforestati
HiS 9(2)(a) \e; @
How are you? % % %

Would you b to s out by givi of where pre-1990 natural deforestation is occurring? We’ve
got a medi@ our advice was published and we’d like to get some more information.

We've tal figures f@\hﬁ in the Inventory report, but nothing more granular.
Thanks, %
s 9(2)(a) \

s 9(2)(a)

W climatecommission.govt.nz

Please Note: The information contained in this e-mail message and any attached files may be confid*ential information, and may also be the
subject of legal professional privilege. It is not necessarily the official view of the Ministry for the Environment. If you are not the intended recipient,
any use, disclosure or copying of this e-mail is unauthorised. If you have received this e-mail in error, please notify us immediately by reply e-mail
and delete the original. Thank you.






