
From:
To:
Subject: RE: [UNCLASSIFIED] CCC input into deadline paper
Date: Friday, 3 April 2020 7:18:16 pm
Attachments: image001.png

H , I have some catch-up to do myself over the weekend. I’ll give you a call on Monday
am 11.45 looks like the earliest I can do though.

From: @climatecommission.govt.nz> 
Sent: Friday, 3 April 2020 4:55 PM
To: @mfe.govt.nz>
Subject: [UNCLASSIFIED] CCC input into deadline paper

[UNCLASSIFIED]
Kia ora
I’ve left a message, but just to let you know I’m your CCC contact for the work I think you are
leading on potential deadline changes. Please could you give me a call when you have a
moment? I don’t mind if its this evening (if you’re still working) or first thing Monday. It would be
great to get some info on the task!

Ngā mihi,

W climatecommission.govt.nz

[UNCLASSIFIED]
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From:
To:
Subject: FW: Material from the CCC on CCRA deadlines
Date: Monday, 6 April 2020 3:08:00 pm
Attachments: image001.png

Paper on revising the Feb 2021 deadline.v3.docx

[UNCLASSIFIED]
Hiya,
Attached is the draft paper. Scream if you have thoughts.

Ngā mihi

W climatecommission.govt.nz

[UNCLASSIFIED]

From:  
Sent: Monday, 6 April 2020 1:10 pm
To: @mfe.govt.nz>
Cc: Jo Hendy @climatecommission.govt.nz>
Subject: Material from the CCC on CCRA deadlines

[UNCLASSIFIED]
Kia ora 
Please find attached a paper from the CCC on the options for amending the CCRA deadlines. I
haven’t had a chance to speak to you since we heard about this late Friday so I’m not clear on
the context and purpose. Would be helpful to have that chat and we (CCC) can refine in light of
that – happy to speak anytime.
The note has not been reviewed by our Board, given the timeframes, so comes with the caveat
that it does not represent their views and does not have Board approval. We are seeking this
urgently. This is therefore a draft position.

Ngā mihi

W climatecommission.govt.nz

[UNCLASSIFIED]
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From:
To:
Cc:
Subject: RE: [UNCLASSIFIED] RE: Material from the CCC on CCRA deadlines
Date: Tuesday, 7 April 2020 1:01:33 pm
Attachments: image001.png

image002.png

H thanks for keeping us posted.
I’ve copied in  to cover all bases.

Ministry for the Environment – Manatū Mō Te Taiao
@mfe.govt.nz Website: www.mfe.govt.nz 

23 Kate Sheppard Place, Thorndon, Wellington 6143

cid:image002.png@01D2E37C.0F6FA2F0

greenribbonawards.org.nz | Follow us on Facebook

From: @climatecommission.govt.nz> 
Sent: Tuesday, 7 April 2020 12:31 PM
To: @mfe.govt.nz>
Cc: Jo Hendy @climatecommission.govt.nz>
Subject: [UNCLASSIFIED] RE: Material from the CCC on CCRA deadlines

[UNCLASSIFIED]
Kia ora
Update for you: I spoke to our Chair last night. Following our conversation we would like to revise
our view of what an achievable deadline is to 30 July 2021 please. I’m happy to talk you or
through the rationale.
The Chair is also intending to write to Minister Shaw on this separately. Grateful to be involved in
the advice to the Minister through yourselves, but keen to have a direct line to the Minister too
given our role as an independent organisation. I’ll make sure we copy it to you. I’m working to the
same deadline for the letter as you are on the advice and will be using the paper as the material
for it so expect it will be broadly aligned.
If I could have  contact details that would be great. Cheers!

Ngā mihi,

W climatecommission.govt.nz

[UNCLASSIFIED]
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From:  
Sent: Monday, 6 April 2020 1:10 pm
To: @mfe.govt.nz>
Cc: @climatecommission.govt.nz>
Subject: Material from the CCC on CCRA deadlines

[UNCLASSIFIED]
Kia ora
Please find attached a paper from the CCC on the options for amending the CCRA deadlines. I
haven’t had a chance to speak to you since we heard about this late Friday so I’m not clear on the
context and purpose. Would be helpful to have that chat and we (CCC) can refine in light of that –
happy to speak anytime.
The note has not been reviewed by our Board, given the timeframes, so comes with the caveat
that it does not represent their views and does not have Board approval. We are seeking this
urgently. This is therefore a draft position.

Ngā mihi,

W climatecommission.govt.nz

[UNCLASSIFIED]
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From:
To:
Subject: RE: [UNCLASSIFIED] Just checking in...
Date: Wednesday, 8 April 2020 11:59:00 am
Attachments: image001.png

[UNCLASSIFIED]
OK, phew. That makes things easier.
On the letter, the Chair is having a look at the moment. I think we are aiming to get it over to the
Minister’s office once it is ready, but will pass it along to you and others too.

Ngā mihi,

W climatecommission.govt.nz

[UNCLASSIFIED]

From: @mfe.govt.nz> 
Sent: Wednesday, 8 April 2020 10:08 am
To: @climatecommission.govt.nz>
Subject: Re: [UNCLASSIFIED] Just checking in...
How about the letter from the Chair?
Cheers,

From: @mfe.govt.nz>
Sent: 08 April 2020 10:07
To: @climatecommission.govt.nz>
Subject: Re: [UNCLASSIFIED] Just checking in...
Hi
We're aiming for 2pm tomorrow :)
Thanks,

From: @climatecommission.govt.nz>
Sent: 08 April 2020 09:39
To: @mfe.govt.nz>
Subject: RE: [UNCLASSIFIED] Just checking in...

[UNCLASSIFIED]
OK, can I check on the timelines? Are you aiming for a 2pm bag today or tomorrow? Cheers.

Ngā mihi,

W climatecommission.govt.nz

[UNCLASSIFIED]

From: @mfe.govt.nz> 
Sent: Wednesday, 8 April 2020 9:34 am
To: @climatecommission.govt.nz>
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Subject: Re: [UNCLASSIFIED] Just checking in...
Hi
Apologies for not getting in touch last night. Our directors were keen to review the draft
advice before sending it on. I'll get it to you as soon as I can, but it could be around 1-2pm.
Sorry again,

From: @climatecommission.govt.nz>
Sent: 08 April 2020 09:13
To: @mfe.govt.nz>
Subject: [UNCLASSIFIED] Just checking in...

[UNCLASSIFIED]
Hiya, 

Do you have an ETA for when you think I might be able to see the paper? I have a few things on
today so might need to shift things around.

Cheers!
Ngā mihi,

W climatecommission.govt.nz

[UNCLASSIFIED]
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From:
To:
Subject: RE: Update on Commission modelling
Date: Wednesday, 30 September 2020 1:45:42 pm

Kia ora kōrua

And thanks again for talking us through your approach to scenario modelling last week.
Needless to say, we’re very keen to keep in touch on this work as it develops/gets refined.

On a (slightly) related issue, we have fielded an inquiry/commentary on MfE-published
MACC curves, and intend to draw the respondent’s attention to the Commission’s draft report
and consultation process as the best next ‘venue’ for participating in the debate around
abatement opportunities, costs and practical/policy implications. I would just like to check in on
our messaging about how MACCs feed into your work.

For example, we could say something like “The Climate Change Commission is using the MACCs
as an input into their analytical work to recommend emissions budgets, and has done additional
work to develop these further since the MfE publication.”

And can I ask if  is involved in any
of your challenge and review groups or has engaged with any of your other processes to date?

By phone if quicker/easier

cheers

-----Original Appointment-----
From: @climatecommission.govt.nz> 
Sent: Thursday, 24 September 2020 12:41 PM
To
Cc
Subject: Update on Commission modelling
When: Friday, 25 September 2020 2:00 PM-3:00 PM (UTC+12:00) Auckland, Wellington.
Where: Microsoft Teams Meeting

All, tells me you don’t work Fridays but we can catch up separately if you are
interested)

When we spoke a couple of weeks ago we suggested a follow up meeting to discuss the early
results we are starting to get from our models.  

Apologies for the short notice, but with school holidays just around the corner I was keen to find
time before people are out of the office.

Thanks,
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________________________________________________________________________________

Join Microsoft Teams Meeting
Learn more about Teams | Meeting options
________________________________________________________________________________
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From:
To:
Subject: Re: MFE-CCC Waste Projections
Date: Thursday, 15 October 2020 9:39:18 pm

Hi all,

Yep - pretty much agree.

Cheers,

From: @climatecommission.govt.nz>
Sent: Thursday, 15 October 2020 9:33 PM
To: @mfe.govt.nz>; 

@climatecommission.govt.nz>
Subject: RE: MFE-CCC Waste Projections
 
Hi
 
From my perspective I think the high/low scenarios are a nice to have but not essential. The base
case/WEM is the key thing so given the time and workload pressures you’re under, seems
appropriate to focus on that rather than dilute your efforts.
 

 – chime in if you disagree.
 
Cheers,

 
 

From: @mfe.govt.nz> 
Sent: Thursday, 15 October 2020 5:16 pm
To: @climatecommission.govt.nz>
Cc: @climatecommission.govt.nz>
Subject: RE: MFE-CCC Waste Projections
 
Hi both
 
For the waste projections, I’ve encountered some issues that are going to prevent a proper
high/low scenario for non-MSW landfills and farm fills. I am wondering whether the CCC actually
requires high/low scenarios? Because it might be better for us to deliver the base case/with
existing measures case only, and not provide high/low scearions if they aren’t going to add much
value.

Cheers
 

Mobile:   Team phone: 

Fact: NZ's average annual increases in gross emissions since 1990 were similar in magnitude to average
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annual decreases, but increases occurred twice as often.
 

From:  
Sent: Tuesday, 13 October 2020 2:21 PM
To: @climatecommission.govt.nz>
Cc: @climatecommission.govt.nz)

@climatecommission.govt.nz>
Subject: RE: MFE-CCC Waste Projections
 
Hi guys
 
Memo attached. Please treat in confidence, and don’t quote any numbers yet since they’re not
final. I forgot to mention that while the memo contains provisional emissions for the 2021
inventory, we won’t be publishing the revised historical estimates with projections (but
projections will be using updated models). So there will be a jump in the time series between the
historical data (based on 2020 inventory) and the projections.
 
Cheers
 

Mobile:   Team phone: 

Fact: NZ's average annual increases in gross emissions since 1990 were similar in magnitude to average
annual decreases, but increases occurred twice as often.
 
-----Original Appointment-----
From: @climatecommission.govt.nz> 
Sent: Tuesday, 14 July 2020 12:48 PM
To: 
Subject: MFE-CCC Waste Projections
When: Tuesday, 13 October 2020 1:30 PM-2:30 PM (UTC+12:00) Auckland, Wellington.
Where: Microsoft Teams Meeting
 
Remaking this invite to be recurring every 4 weeks as we agreed during the meeting.
________________________________________________________________________________

Join Microsoft Teams Meeting
Learn more about Teams | Meeting options
________________________________________________________________________________
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b. Revise the amount of carbon that degrades based on waste type, including 
the 2019 refinement to IPCC guidelines that reduces degradation for wood 
from 50% to 10% and increases for food from 50% to 70%, impacting 
emissions proportionately from those waste types but largely cancelling out. 

c. To provide an estimate of the composition of waste disposed to managed 
landfills for 2018 (the previous composition estimate is for 2012). This is 
mandated by an ERT recommendation (W.17 2019 ARR). Notably there is 
a greater proportion of inert materials (up from around 45 to 60 per cent). 

d. Increase the amount of methane in landfill gas from 50% to 57% as per 
detailed UK-based research. 

Impact of the 
change 

7. Provisional estimates from these changes (from paragraphs 54 and 65) show 
that emissions are about 25% greater in 1990 (371 kt CO2-e), and 17% lower 
in 2019 (279 kt CO2-e) compared to the 2020 submission. The impact of the 
reduction to landfill gas capture rate is also shown, which acts to mediate the 
other methodological changes towards the end of the time series. 

 
Risks and 
mitigation 

8. The revised parameters are based on significant research in the UK and other 
countries produced since the 2006 IPCC guidelines, and are an improvement 
to existing data, so the risks are low. 

9. The reduction in landfill gas recovery rate is at risk of being criticised by landfill 
operators who believe their recovery rates are higher, noting the inventory 
previously adopted that view. Successive recommendations by ERTs to better 
justify high recovery rates, and other criticism show that the onus lies on 
landfill operators to demonstrate their high rates are valid (though the ETS 
doesn’t automatically adopt inventory parameters). This potential tension 
creates an opportunity to improve transparency by highlighting the need for 
more data from landfill operators and ultimately improve the inventory further. 

Peer-review  10. The work prepared by Eunomia is a contracted piece of work and has been 
peer reviewed internally as well as by MfE. Further, individual peer review will 
be carried out on the NZ models to validate the changes. The final 
implementation of the changes will be dependent on these peer reviews. 
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Recommendations 
a. Note that the planned improvements are consistent with IPCC guidelines and UNFCCC 

decisions. 

b. Agree to the planned improvements outlined above being included in the 2021 inventory 
submission and 2020 projections that form the baseline for the waste sector emissions 
reductions plan. 

Managed landfills YES / NO 

Other significant changes in waste YES / NO 

Miscellaneous changes YES / NO 

 

Approved by  
 
 
……………………………………………………  Date: ………………………………. 
RGG Chair & manager IPPU and Waste sectors, Ministry for the Environment.  
 
 
……………………………………………………  Date: ………………………………. 
RGG Manager – Energy sector, Ministry of Business, Innovation and Employment 
 
 
……………………………………………………  Date: ………………………………. 
RGG Manager - Registry, Environmental Protection Agency 
 
 
……………………………………………………  Date: ………………………………. 
RGG Manager – Agriculture sector, Ministry for Primary Industries 
 
 
……………………………………………………  Date: ………………………………. 
RGG Manager – LULUCF and KP-LULUCF sectors, Ministry for the Environment 
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From:
To:
Cc:
Subject: [UNCLASSIFIED] RE: October 2020 update - IPPU GHG emissions projections
Date: Tuesday, 27 October 2020 6:24:58 pm
Attachments: image001.jpg

image002.png
image003.png
image004.png

[UNCLASSIFIED]

Hi
 
Thanks for passing this on.
 
Cheers

[UNCLASSIFIED]

From: @mfe.govt.nz> 
Sent: Tuesday, 27 October 2020 2:29 pm
To: @climatecommission.govt.nz>; 

@climatecommission.govt.nz>; 
@climatecommission.govt.nz>

Cc: @mfe.govt.nz>; 
@mfe.govt.nz>; @mfe.govt.nz>; 

@mfe.govt.nz>
Subject: October 2020 update - IPPU GHG emissions projections
 
Kia ora
 
Hope you all had a good long weekend.
 
Please see attached for the October 2020 update of the GHG emissions projections for IPPU.
 
Notes

Confidential activity data (clinker produced, steel production, chemical methanol
produced) have been removed from key assumptions and activity data sheet
HFC emissions projections

Base and high emissions scenarios à As per Scenario F from Verum Group analysis
Low emissions scenario à Enhanced Scenario F (1% lower emissions in 2021, 2%
lower emissions in 2022… 30% lower in 2050).  Approximately halfway between
scenario F and scenario B.

Aluminium production
High emissions scenario à Tiwai assumed to remain at 100% production until 2050
Base emissions scenario à Tiwai has a soft exit and is closed by 1 Jan 2025
consistent with MBIE
Low emissions scenario à Tiwai has a hard exist and closes in August 2021

Methanex output / decommissioning schedule is the same in all scenarios (and consistent
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with MBIE)
Clinker production kept constant at 2018 levels with a continuation of efficiency gains in
the base scenario
Steel production

High emissions scenario à Remains at 100% production until 2050
Base and low emissions scenario à 90% output from 2020 (consistent with MBIE)

Ammonia production
Related to MPI high, base and low scenarios for the projected use of urea

 
If you have any questions please feel free to get in touch.
 
Cheers,

 
Analyst, Climate Change Analysis

Ministry for the Environment – Manatū Mō Te Taiao
Email: @mfe.govt.nz Website: www.mfe.govt.nz  
23 Kate Sheppard Place, PO Box 10362, Wellington 6143

cid:image006.jpg@01D2BAAB.D5B55350
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Key variables and assumptions Key input data goes here (gdp, population, carbon price, sector specific variables etc) to be clear about what was actually used. This is because it may not be possible for all sectors to use the MfE‐provided data.

Projected and historical IPPU emissions data (27 October 2020) Feel free to add more rows as required
Please seek approval from the MfE projections compiler if input variables and assumptions differ to those agreed in discussions.

Enter data for key input variables and assumptions
Sector Scenario / senstivity Variable Units 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

All sectors Base case ('with existing mPopulation million 3.459 3.495 3.532 3.572 3.620 3.673 3.732 3.781 3.815 3.835 3.858 3.881 3.949 4.027 4.088 4.134 4.189 4.230 4.268 4.312 4.356 4.389 4.416 4.455 4.519 4.602

All sectors Base case ('with existing mGDP real 09/10 $NZ billion 112.678 111.194 111.970 117.824 124.402 130.492 135.803 139.138 139.555 145.915 152.128 156.027 163.406 170.360 178.493 184.130 189.540 195.807 195.809 193.373 196.697 200.309 205.394 209.966 217.627 225.749

All sectors Base case ('with existing mEffective carbon price real 2020 $NZ tonne CO2‐e 4.91 7.27 2.65 0.21 0.19 3.37

All sectors Low emissions scenario Population million 3.459 3.495 3.532 3.572 3.620 3.673 3.732 3.781 3.815 3.835 3.858 3.881 3.949 4.027 4.088 4.134 4.189 4.230 4.268 4.312 4.356 4.389 4.416 4.455 4.519 4.602

All sectors Low emissions scenario GDP real 09/10 $NZ billion 112.678 111.194 111.970 117.824 124.402 130.492 135.803 139.138 139.555 145.915 152.128 156.027 163.406 170.360 178.493 184.130 189.540 195.807 195.809 193.373 196.697 200.309 205.394 209.966 217.627 225.749

All sectors Low emissions scenario Effective carbon price real 2020 $NZ tonne CO2‐e 4.91 7.27 2.65 0.21 0.19 3.37

All sectors High emissions scenario Population million 3.459 3.495 3.532 3.572 3.620 3.673 3.732 3.781 3.815 3.835 3.858 3.881 3.949 4.027 4.088 4.134 4.189 4.230 4.268 4.312 4.356 4.389 4.416 4.455 4.519 4.602

All sectors High emissions scenario GDP real 09/10 $NZ billion 112.678 111.194 111.970 117.824 124.402 130.492 135.803 139.138 139.555 145.915 152.128 156.027 163.406 170.360 178.493 184.130 189.540 195.807 195.809 193.373 196.697 200.309 205.394 209.966 217.627 225.749

All sectors High emissions scenario Effective carbon price real 2020 $NZ tonne CO2‐e 4.91 7.27 2.65 0.21 0.19 3.37

IPPU Base case ('with existing mClinker produced {CONFIDENTIAL DATA} kt

Base case ('with existing mBurnt lime produced kt 113.5 130.5 132.3 128.1 110.2 115.0 108.7 132.6 132.6 163.0 153.0 144.2 142.6 143.4 157.2 166.1 162.3 164.0 154.1 156.1 158.1 163.5 153.9 182.1 219.7 267.8

Base case ('with existing mKaolin clay used kt 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0

Base case ('with existing mSoda ash used kt 14.1 14.1 14.2 14.8 15.5 16.3 17.4 18.3 18.8 17.9 19.1 18.1 17.4 14.9 15.2 13.5 11.3 12.0 11.6 12.3 15.6 18.6 20.4 19.0 19.0 17.9

Base case ('with existing mLimestone used kt 56.0 77.1 157.3 132.1 95.2 103.4 112.6 133.7 131.3 159.6 155.8 158.5 102.5 119.8 132.9 120.8 117.4 113.4 116.1 107.8 139.5 132.0 142.9 108.4 109.1 131.1

Base case ('with existing mTotal USE of urea (from MPI) ‐ Base Scenario kg 24585917.0 32520868.2 32071302.3 44218216.7 57420470.5 85796762.7 88972714.3 80158542.1 102800654.7 139015833.3 143358866.1 187451505.0 244835137.6 272303014.6 285437170.0 286410270.3 264869515.0 286221405.5 276208078.3 234542989.1 281871446.9 311755951.0 310020373.5 326297077.3 320356500.0 381526980.0

Base case ('with existing mAmmonia produced kt 98.1 98.1 84.3 95.1 98.8 97.9 83.3 96.2 115.2 134.8 130.2 143.7 134.4 154.5 150.8 135.0 153.2 135.0 126.1 149.0 144.3 94.0 113.6 129.3 155.6 137.1

Base case ('with existing mCalcium carbide imported kt 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

Base case ('with existing mChemical methanol produced {CONFIDENTIAL Dkt
Base case ('with existing mHydrogen produced kt 21.4 23.8 22.8 24.5 28.2 23.3 24.6 24.8 27.4 27.3 28.4 29.9 29.6 28.3 27.2 35.5 35.1 35.8 40.2 39.5 39.6 41.6 41.4 40.1 36.4 39.7

Base case ('with existing mSuperphosphate produced kt 894.0 994.0 1178.0 1317.0 1456.0 1266.0 1263.0 1260.0 1258.0 2192.6 2192.6 2192.6 2125.2 2125.1 2085.0 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6

Base case ('with existing mFormaldehyde produced kt 30.5 32.8 33.8 35.6 40.5 40.6 37.3 40.5 36.5 43.5 49.3 49.5 51.0 52.1 56.6 56.5 36.2 36.0 34.0 31.1 31.6 32.3 32.3 32.3 32.3 32.3

Base case ('with existing mEthanol produced kt 3.9 3.9 10.4 12.1 10.4 8.8 8.9 590.0 604.8 622.8 640.1 643.9 116.2 16.3 14.5 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2

Base case ('with existing mTotal steel production {CONFIDENTIAL DATA} kt

Base case ('with existing mProduction of primary aluminium kt 264.1 262.4 244.4 269.5 270.4 271.5 284.6 310.6 320.3 328.0 329.2 324.1 333.5 333.6 347.0 348.2 335.3 353.0 315.7 270.8 344.0 356.8 324.7 324.4 327.1 333.3

Base case ('with existing mRecycled lead kt 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Base case ('with existing mLubricant imported kt 38.3 38.2 39.9 41.9 45.0 47.9 48.5 49.7 50.7 52.0 54.4 54.8 56.9 59.2 60.6 61.0 61.6 62.2 62.2 61.4 62.1 62.1 61.0 62.0 62.3 64.8

Base case ('with existing mParaffin wax imported kt 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Base case ('with existing mAsphalt used for road paving kt 107.4 84.0 144.6 114.7 121.3 109.3 110.8 140.0 140.0 140.0 150.0 150.0 150.0 150.0 156.6 163.1 166.4 170.3 174.2 178.1 182.0 185.9 189.7 193.6 197.5 201.4

Base case ('with existing mAsphalt used for roofing kt 0.1 0.1 0.1 0.1 0.1 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Base case ('with existing mPaint used kt 44.2 45.9 47.4 49.0 50.6 52.2 53.8 55.0 56.6 58.2 56.9 57.2 59.0 59.9 60.6 61.1 63.7 64.8 65.9 67.0 68.1 69.2 70.3 71.4 72.5 73.7

Base case ('with existing mSolvent used for degreasing and drycleaning kt 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Base case ('with existing mPrinting ink used kt 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1

Base case ('with existing mUrea catlyst used kt NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 1.1 2.2 3.3 4.4 5.5 6.6 7.7 8.8

Base case ('with existing mTotal production of food and drink kt 2625.7 2695.1 2764.4 2833.7 2903.0 2972.4 3041.7 3111.0 3180.3 3360.0 3219.9 3363.6 3419.9 3527.2 3649.7 3632.3 3727.7 3796.3 3865.0 3933.6 4002.2 4070.8 4139.4 4208.1 4276.7 4345.3

Base case ('with existing mPulp produced kt NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Base case ('with existing mFibreboard produced kt 442.6 463.2 513.9 543.7 553.7 690.2 632.0 536.8 579.8 710.4 794.6 819.5 880.3 868.5 873.4 861.0 882.0 764.3 668.5 652.1 665.8 706.2 720.6 702.8 692.9 726.7

Base case ('with existing mParticleboard produced kt 171.6 159.9 155.4 164.9 175.8 176.0 159.1 234.0 165.1 176.5 212.3 191.2 204.7 221.9 243.8 237.8 241.8 256.3 226.5 155.3 141.4 155.3 163.7 172.1 151.9 149.1

Base case ('with existing mNET IMPORTS NEW BULK HFC COMPONENTS

Base case ('with existing mHFC‐32 tonnes 73.1 113.0 31.9 59.8 68.5

Base case ('with existing mHFC‐125 tonnes 181.0 270.1 67.2 102.8 107.0

Base case ('with existing mHFC‐134a tonnes 646.2 271.5 104.2 244.5 63.5

Base case ('with existing mHFC‐143a tonnes 115.5 172.0 36.9 46.5 39.9

Base case ('with existing mHFC‐227ea tonnes 5.6 1.5 3.8 0.8 2.8

Base case ('with existing mHFC‐245fa tonnes 2.5 2.7 2.7 5.1 3.4

Base case ('with existing mHFC‐365mfc tonnes 5.1 5.8 6.5 7.1 6.6

Base case ('with existing mHFC CONSUMPTION NEW HFCs ONLY  kt CO2‐e 2147.6 2190.7 590.6 971.1 707.6

Base case ('with existing mHFC CONSUMPTION BUDGET (OLPA Regs 10/12kt CO2‐e
Base case ('with existing mNET IMPORTS REUSED  BULK HFC COMPONENTS (no previous NZ use)

Base case ('with existing mHFC‐32 tonnes

Base case ('with existing mHFC‐125 tonnes

Base case ('with existing mHFC‐134a tonnes

Base case ('with existing mHFC‐143a tonnes

Base case ('with existing mHFC‐227ea tonnes

Base case ('with existing mHFC‐245fa tonnes

Base case ('with existing mHFC‐365mfc tonnes

Base case ('with existing mNET IMPORTS EQUIPMENT (OVERSEAS MANUFACTURED) HFC COMPONENTS

Base case ('with existing mHFC‐32 tonnes tonnes 81.8 85.1 67.6 70.9 64.8

Base case ('with existing mHFC‐125 tonnes tonnes 85.9 87.8 72.7 73.1 65.3

Base case ('with existing mHFC‐134a tonnes tonnes 175.1 184.3 216.2 255.7 242.7

Base case ('with existing mHFC‐143a tonnes tonnes 4.9 3.2 6.4 3.5 2.4

Base case ('with existing mHFC‐227ea tonnes tonnes 2.6 2.6 2.6 2.7 2.7

Base case ('with existing mMANUFACTURING/NEW INSTALLATION EQUIPMENT FOR NZ HFC COMPONENTS

Base case ('with existing mHFC‐32 tonnes tonnes 3.5 5.5 10.8 12.3 11.5

Base case ('with existing mHFC‐125 tonnes tonnes 17.7 19.9 28.8 34.5 25.8

Base case ('with existing mHFC‐134a tonnes tonnes 51.8 86.9 99.1 78.6 83.3

Base case ('with existing mHFC‐143a tonnes tonnes 12.4 12.4 17.0 21.9 14.7

Base case ('with existing mMANUFACTURING EQUIPMENT FOR EXPORT ‐ HFC COMPONENTS

Base case ('with existing mHFC‐32 tonnes tonnes 27.0 26.9 25.4 23.3 26.1

Base case ('with existing mHFC‐125 tonnes tonnes 28.2 27.6 26.3 23.7 26.4

Base case ('with existing mHFC‐134a tonnes tonnes 26.7 28.0 12.4 10.3 8.2

Base case ('with existing mHFC‐143a tonnes tonnes 1.5 0.8 1.1 0.5 0.4

Base case ('with existing mHFCs COLLECTED FOR DESTRUCTION

Base case ('with existing mHFC‐32 tonnes 4.1 5.8 4.4 4.2 4.7

Base case ('with existing mproportion of total retired HFC % 0.4 0.6 0.3 0.2 0.2

Base case ('with existing mHFC‐125 tonnes 8.3 9.4 5.5 4.8 5.8

Base case ('with existing mproportion of total retired HFC % 0.4 0.5 0.2 0.1 0.1

Base case ('with existing mHFC‐134a tonnes 5.4 7.2 7.0 10.4 7.1

Base case ('with existing mproportion of total retired HFC % 0.1 0.1 0.1 0.1 0.1

Base case ('with existing mHFC‐143a tonnes 4.9 4.3 5.5 6.7 5.6

Base case ('with existing mproportion of total retired HFC % 0.5 0.4 0.3 0.3 0.2

Base case ('with existing mTOTAL HFCs tonnes 22.6 26.7 22.4 26.1 23.1

Low emissions scenario Clinker produced {CONFIDENTIAL DATA} kt

Low emissions scenario Total USE of urea (from MPI) ‐ Low emissions sc kg 24585917 32520868 32071302 44218217 57420471 85796763 88972714 80158542 102800655 139015833 143358866 187451505 244835138 272303015 285437170 286410270 264869515 286221406 276208078 234542989 281871447 311755951 310020373 326297077 320356500 381526980

Low emissions scenario Ammonia produced kt 98.1 98.1 84.3 95.1 98.8 97.9 83.3 96.2 115.2 134.8 130.2 143.7 134.4 154.5 150.8 135.0 153.2 135.0 126.1 149.0 144.3 94.0 113.6 129.3 155.6 137.1

Low emissions scenario Chemical methanol produced {CONFIDENTIAL Dkt
Low emissions scenario Hydrogen produced kt 21.4 23.8 22.8 24.5 28.2 23.3 24.6 24.8 27.4 27.3 28.4 29.9 29.6 28.3 27.2 35.5 35.1 35.8 40.2 39.5 39.6 41.6 41.4 40.1 36.4 39.7

Low emissions scenario Total steel production {CONFIDENTIAL DATA} kt

Low emissions scenario Production of primary aluminium kt 264.1 262.4 244.4 269.5 270.4 271.5 284.6 310.6 320.3 328.0 329.2 324.1 333.5 333.6 347.0 348.2 335.3 353.0 315.7 270.8 344.0 356.8 324.7 324.4 327.1 333.3

High emissions scenario Clinker produced {CONFIDENTIAL DATA} kt

High emissions scenario Total USE of urea (from MPI) ‐ High emissions sckg 24585917 32520868 32071302 44218217 57420471 85796763 88972714 80158542 102800655 139015833 143358866 187451505 244835138 272303015 285437170 286410270 264869515 286221406 276208078 234542989 281871447 311755951 310020373 326297077 320356500 381526980

High emissions scenario Ammonia produced kt 98.1 98.1 84.3 95.1 98.8 97.9 83.3 96.2 115.2 134.8 130.2 143.7 134.4 154.5 150.8 135.0 153.2 135.0 126.1 149.0 144.3 94.0 113.6 129.3 155.6 137.1

High emissions scenario Chemical methanol produced {CONFIDENTIAL Dkt
High emissions scenario Hydrogen produced kt 21.4 23.8 22.8 24.5 28.2 23.3 24.6 24.8 27.4 27.3 28.4 29.9 29.6 28.3 27.2 35.5 35.1 35.8 40.2 39.5 39.6 41.6 41.4 40.1 36.4 39.7

High emissions scenario Total steel production {CONFIDENTIAL DATA} kt

High emissions scenario Production of primary aluminium kt 264.1 262.4 244.4 269.5 270.4 271.5 284.6 310.6 320.3 328.0 329.2 324.1 333.5 333.6 347.0 348.2 335.3 353.0 315.7 270.8 344.0 356.8 324.7 324.4 327.1 333.3
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Pro‐rate based PREFU FSM population based on 10th and 90th percentiles in StatsNZ projections as per BR4

Below 1.0000 1.0000 1.0000 1.0000 0.9952 0.9905 0.9860 0.9820 0.9779 0.9742 0.9703 0.9659 0.9617 0.9575 0.9534 0.9494 0.9456 0.9421 0.9385 0.9351 0.9313 0.9277 0.9239 0.9202 0.9162 0.9121 0.9081 0.9042 0.9004

Above 1.0000 1.0000 1.0000 1.0000 1.0045 1.0088 1.0134 1.0179 1.0223 1.0263 1.0305 1.0347 1.0394 1.0437 1.0479 1.0522 1.0563 1.0598 1.0632 1.0666 1.0701 1.0737 1.0771 1.0805 1.0841 1.0876 1.0907 1.0942 1.0978

2016 2017 2018 2019 2020 2021 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

4.691 4.776 4.854 4.942 5.020 5.067 5.111 5.165 5.228 5.295 5.359 5.420 5.478 5.533 5.585 5.633 5.678 5.720 5.759 5.795 5.829 5.862 5.895 5.927 5.958 5.988 6.018 6.047 6.075 6.103 6.130 6.156 6.183

233.789 241.494 248.758 248.327 243.796 247.601 256.925 267.266 276.533 284.216 291.888 299.511 306.957 313.544 319.357 325.046 330.637 336.142 341.583 346.992 352.438 357.977 363.599 369.315 375.133 381.034 387.018 393.063 399.140 405.258 411.393 417.493 423.549

7.45 11.88 19.69 24.82 29.79 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35

4.691 4.776 4.854 4.942 5.020 5.067 5.111 5.165 5.203 5.244 5.284 5.322 5.357 5.390 5.419 5.441 5.461 5.477 5.490 5.501 5.512 5.523 5.532 5.542 5.549 5.555 5.560 5.564 5.566 5.566 5.566 5.567 5.567

233.789 241.494 248.758 248.327 243.796 247.601 256.925 267.266 276.005 282.578 289.057 295.432 301.577 306.831 311.282 315.572 319.729 323.766 327.704 331.574 335.445 339.367 343.332 347.348 351.422 355.537 359.690 363.862 368.024 372.186 376.323 380.391 384.380

7.45 11.88 19.69 24.82 29.79 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

4.691 4.776 4.854 4.942 5.020 5.067 5.111 5.165 5.252 5.341 5.431 5.517 5.600 5.679 5.755 5.829 5.902 5.970 6.034 6.097 6.157 6.213 6.267 6.321 6.375 6.429 6.482 6.534 6.586 6.637 6.686 6.736 6.787

233.789 241.494 248.758 248.327 243.796 247.601 256.925 267.266 276.533 284.473 292.966 301.778 310.504 318.422 325.610 332.722 339.785 346.811 353.820 360.846 367.961 375.224 382.627 390.181 397.897 405.757 413.761 421.888 430.108 438.430 446.829 455.250 463.683

7.45 11.88 19.69 24.82 29.79 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

238.5 188.4 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6 149.6

27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0 27.0

14.3 17.2 15.7 15.7 13.5 14.3 13.8 14.5 17.8 20.8 22.6 21.3 21.3 20.1 16.5 19.4 18.0 18.0 15.8 16.5 16.0 16.8 20.0 23.1 24.8 23.5 23.5 22.3 18.8 21.6 20.2 20.2 18.0

133.0 181.7 184.3 165.7 167.1 168.4 169.8 171.2 172.6 173.9 175.3 176.7 178.1 179.4 180.8 182.2 183.6 184.9 186.3 187.7 189.1 190.4 191.8 193.2 194.6 195.9 197.3 198.7 200.1 201.4 202.8 204.2 205.6

360300000.0 369000000.0 381500000.0 358000000.0 377025484.8 375419460.8 373310703.8 371708898.0 369795699.4 367777024.1 366746748.7 365560730.1 364400672.0 363268908.6 361839439.5 361037354.5 359825960.6 358689162.9 357653057 356365758 355235193 353971959 353014004 351666307 350681262 349570527 348239329 347276440 346039651 344818269 343529062 342368075 341111816

126.2 147.8 154.5 138.7 140.9 140.7 140.4 140.2 140.0 139.8 139.7 139.5 139.4 139.3 139.1 139.0 138.9 138.7 138.6 138.5 138.3 138.2 138.1 137.9 137.8 137.7 137.5 137.4 137.3 137.1 137.0 136.9 136.7

1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

29.0 30.8 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7

1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6 1917.6

32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3 32.3

132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2 132.2

338.6 336.7 340.7 331.2 298.0 331.2 331.2 331.2 331.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

66.1 70.2 73.5 74.1 75.7 77.2 78.6 80.0 81.4 82.8 84.1 85.4 86.7 88.0 89.3 90.6 91.9 93.2 94.5 95.9 97.3 98.7 100.1 101.6 103.1 104.6 106.1 107.6 109.2 110.8 112.4 114.0 115.6

3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

213.1 209.2 213.1 217.1 221.0 225.0 228.9 232.8 236.8 240.7 244.7 248.6 252.6 256.5 260.4 264.4 268.3 272.3 276.2 280.2 284.1 288.0 292.0 295.9 299.9 303.8 307.8 311.7 315.6 319.6 323.5 327.5 331.4

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

74.8 75.9 77.0 78.1 79.2 80.3 81.4 82.5 83.7 84.8 85.9 87.0 88.1 89.2 90.3 91.4 92.5 93.7 94.8 95.9 97.0 98.1 99.2 100.3 101.4 102.5 103.6 104.8 105.9 107.0 108.1 109.2 110.3

0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1

9.9 11.0 12.1 13.1 14.2 15.3 16.4 17.5 18.6 19.7 20.8 21.9 23.0 24.1 25.2 26.3 27.4 28.5 29.6 30.7 31.8 32.9 34.0 35.1 36.2 37.3 38.3 39.4 40.5 41.6 42.7 43.8 44.9

4413.9 4482.5 4551.2 4620.5 4689.9 4759.3 4828.7 4898.1 4967.5 5036.9 5106.3 5175.6 5245.0 5314.4 5383.8 5453.2 5522.6 5592.0 5661.3 5730.7 5800.1 5869.5 5938.9 6008.3 6077.7 6147.1 6216.4 6285.8 6355.2 6424.6 6494.0 6563.4 6632.8

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7 726.7

149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1 149.1

124.3 161.3 126.9 166.4 183.7 187.3 199.2 201.9 236.5 237.9 252.4 228.2 230.9 195.3 207.9 144.9 144.9 144.8 88.2 88.1 53.1 55.4 57.9 60.7 64.2 64.2 64.2 64.2 64.2 64.2 64.2 64.2 64.2

251.4 238.9 182.9 201.6 203.1 184.4 174.1 144.1 141.7 115.7 114.5 88.4 89.9 67.5 63.2 60.5 59.5 58.5 46.6 46.0 33.3 33.0 32.8 32.6 32.6 32.6 32.6 32.6 32.6 32.6 32.6 32.6 32.6

324.9 223.1 161.1 224.9 236.3 216.3 204.6 184.0 188.5 156.0 159.6 128.4 128.6 93.5 102.1 89.2 90.4 92.2 77.6 80.2 67.0 67.3 67.3 67.3 67.7 67.7 67.7 67.7 67.7 67.7 67.7 67.7 67.7

140.9 89.0 74.2 59.3 52.7 37.5 30.0 24.0 19.2 14.5 12.3 10.5 8.9 7.1 6.4 5.7 4.6 3.4 2.4 1.8 1.3 1.0 0.8 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2.2 0.3 0.1 0.6 0.6 0.6 0.6 0.6 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

12.0 6.6 6.5 5.9 4.7 3.8 3.0 2.4 1.9 1.5 1.2 1.0 0.8 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

12.5 6.6 5.2 6.0 4.8 3.8 3.1 2.4 2.0 1.6 1.3 1.0 0.8 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2087.7 1674.8 1299.3 1417.5 1418.9 1257.5 1177.8 1017.2 1016.3 856.2 856.5 695.6 695.5 534.6 535.9 462.8 455.8 449.8 344.5 343.2 254.1 253.5 253.4 254.1 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3

1418.3 1257.7 1177.7 1017.1 1017.1 856.5 856.5 695.9 695.9 535.3 535.3 441.7 441.7 441.7 348 348 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3 254.3

‐4.8 3.1 9.8 23.5 17.7 175.1 22.2 38.8 45.9 73.5 228.8 125.3 144.6 160.0 197.9 208.0 233.9 242.1 251.0 251.0 250.3 258.3 266.5 274.8 283.9 293.2 299.7 307.1 315.1

‐0.6 9.4 14.2 28.8 30.2 194.6 42.3 52.5 49.1 57.5 207.6 58.3 60.2 62.2 69.8 72.2 78.7 79.5 80.8 82.2 83.2 85.5 87.9 90.3 93.2 96.2 96.3 96.9 98.1

‐4.7 12.1 23.5 39.9 44.6 65.8 67.4 86.7 88.5 108.1 160.6 118.0 117.6 117.3 125.7 127.9 136.5 135.7 135.1 134.4 133.5 130.6 129.9 130.4 130.1 130.0 128.3 127.1 127.4

2.6 7.3 7.2 6.0 5.0 5.2 4.4 3.7 3.1 2.4 1.9 1.5 1.2 0.9 0.6 0.5 0.4 0.3 0.2 0.2 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.0 0.0

96.3 94.9 95.2 80.4 71.4 64.3 57.9 44.6 38.0 37.8 34.2 31.2 28.3 27.3 26.8 26.6 26.9 27.3 27.8 28.3 27.7 28.4 29.0 29.7 30.4 31.1 31.8 32.6 33.4 34.2 35.0 35.9 36.7

94.6 93.4 87.6 68.0 55.2 44.0 33.1 17.1 9.0 7.2 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

249.4 265.3 247.8 251.9 256.5 262.4 267.4 271.3 273.7 272.6 248.6 221.1 210.9 191.7 156.9 119.1 95.5 76.6 61.5 49.4 34.1 23.9 16.8 11.8 8.3 4.2 2.2 1.2 0.6 0.6 0.6 0.6 0.6

2.1 3.8 2.8 2.8 1.7 1.0 0.6 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2.6 2.5 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

17.8 10.4 14.2 23.3 48.1 51.5 55.0 58.2 61.1 58.7 59.3 60.0 60.4 61.4 61.4 62.2 63.4 64.6 65.8 67.0 68.2 69.4 70.6 71.8 53.1 54.5 55.9 57.5 59.1 60.8 62.7 64.6 66.6

36.3 14.7 18.1 23.5 25.0 27.4 29.6 32.0 34.5 31.8 32.0 32.3 32.6 33.3 32.8 33.0 33.9 34.9 35.8 36.7 37.6 38.4 39.3 40.2 41.1 42.1 43.2 44.4 45.7 47.0 48.5 50.0 51.6

39.9 13.2 16.8 35.4 37.8 40.8 43.7 46.6 49.5 46.6 46.3 45.6 45.0 45.1 40.8 38.8 38.4 38.1 38.0 37.9 38.0 38.0 38.2 38.3 35.9 36.7 37.5 38.4 39.4 40.5 41.6 42.9 44.2

19.6 5.0 4.1 2.0 1.7 1.3 1.1 0.9 0.8 0.7 0.5 0.5 0.5 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26.0 27.4 26.5 27.0 27.0 27.0 27.0 21.6 10.8 5.4 5.4 5.4 5.4 5.4 5.4

26.4 27.8 27.0 27.5 27.4 27.3 27.2 21.8 11.0 5.5 5.4 5.4 5.4 5.4 5.4

5.5 1.4 1.1 1.1 0.9 0.7 0.6 0.5 0.4 0.2 0.0 0.0 0.0 0.0 0.0

0.5 0.5 0.6 0.6 0.5 0.4 0.3 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0

7.7 5.5 3.6 10.9 6.1 6.9 7.7 8.5 9.6 10.6 11.9 13.1 14.5 16.3 18.5 20.7 22.8 25.1 27.1 28.5 29.6 30.8 31.5 31.8 31.8 31.6 31.1 30.6 30.0 29.4 29.1 29.1 29.2

0.3 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

7.2 5.5 3.4 10.4 8.9 9.7 10.4 11.1 11.7 12.1 12.5 12.3 12.0 11.7 11.3 10.8 10.2 9.4 8.6 7.8 6.9 6.3 5.8 5.3 4.9 4.6 4.4 4.4 4.3 4.4 4.4 4.5 4.6

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

9.0 8.2 6.2 19.7 15.4 15.8 16.5 17.5 18.9 20.1 20.8 21.2 21.7 22.3 22.6 22.5 22.0 21.1 20.4 19.5 19.2 19.0 18.7 18.1 17.5 16.9 16.2 15.6 14.9 14.3 13.7 13.2 12.8

0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

6.7 6.1 2.9 9.0 3.2 3.2 3.1 3.0 2.8 2.5 2.3 2.2 1.9 1.7 1.6 1.4 1.3 1.0 0.7 0.6 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0

0.3 0.2 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

30.6 25.3 16.0 50.0 33.7 35.7 37.8 40.2 43.1 45.2 47.5 48.8 50.1 52.1 53.9 55.4 56.3 56.6 56.8 56.4 55.9 56.3 56.1 55.3 54.3 53.2 51.9 50.6 49.3 48.1 47.3 46.8 46.5

360300000 369000000 381500000 358000000 377519857 375534354 373209742 371531514 369649811 367709636 366558533 365283922 363580100 362199775 361026216 360020566 358390434 357110736 355991619 354293424 352926452 351306906 350031444 348589181 346855139 345301367 343543878 341860520 340408216 338362836 336519816 334802014 333200237

126.2 147.8 154.5 138.7 140.9 140.7 140.4 140.2 140.0 139.8 139.6 139.5 139.3 139.1 139.0 138.9 138.7 138.6 138.4 138.2 138.1 137.9 137.7 137.6 137.4 137.2 137.0 136.8 136.6 136.4 136.2 136.0 135.8

29.0 30.8 26.7 26.7 26.7 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.0 16.1 15.2 14.3 13.4 12.5 11.6 10.7 9.8 8.9 8.0 7.2 6.3 5.4 4.5 3.6 2.7 1.8

338.6 336.7 340.7 331.2 298.0 198.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

360300000 369000000 381500000 358000000 377371645 375982374 373967073 372100576 370183258 368426250 367561059 366840646 365707128 364481434 363582622 362893133 362146210 361496032 360775727 359874948 358980833 358075478 357296625 356353520 355598568 355014606 354255812 353532493 352639676 352003153 351218207 350697603 349853095

126.2 147.8 154.5 138.7 140.9 140.7 140.5 140.3 140.1 139.9 139.8 139.7 139.5 139.4 139.3 139.2 139.1 139.1 139.0 138.9 138.8 138.7 138.6 138.5 138.4 138.3 138.2 138.1 138.0 138.0 137.9 137.8 137.7

29.0 30.8 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7

338.6 336.7 340.7 331.2 298.0 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2 331.2
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0.8971 0.8937

1.1016 1.1052

2049 2050

6.208 6.233

429.547 435.466

35 35

5.569 5.570

388.280 392.072

50 50

6.839 6.889

472.111 480.513

20 20

149.6 149.6

27.0 27.0

18.7 18.2
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339611851 338316544

136.5 136.4

1.3 1.3

26.7 26.7

1917.6 1917.6

32.3 32.3

132.2 132.2

0.0 0.0
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117.1 118.7

3.8 3.8

335.4 339.3

0.3 0.3

111.4 112.5

0.7 0.7

3.1 3.1

46.0 47.1

6702.2 6771.5

NA NA

726.7 726.7

149.1 149.1

64.2 64.2

32.6 32.6

67.7 67.7

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

254.3 254.3

254.3 254.3

323.8 333.3

99.8 101.9

128.2 130.5

0.0 0.0

37.6 38.6

6.0 6.0

0.6 0.6

0.0 0.0

0.0 0.0

68.8 71.1

53.3 55.2

45.6 47.1

0.0 0.0

29.4 29.8

0.1 0.1

4.7 4.8

0.1 0.1

12.2 11.8

0.1 0.1

0.0 0.0

0.1 0.1

46.3 46.3

331276351 329442534

135.6 135.4

0.9 0.0

0.0 0.0

348778913 347833191

137.6 137.5

26.7 26.7

331.2 331.2
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TARGET (eWith existing measures 3579.866 3728.554 3374.032 3213.401 3082.737 3169.851 3365.226 3223.398 3252.861 3388.052 3426.147 3540.266 3654.44 3885.619 3918.349 4029.665 4139.344 4398.846 4296.796 4177.2 4536.009 4620.343 4665.112 4811.64 4974.71 5172.343 5022.014 5121.349 5158.125 5064.385 4797.298 4909.666 4932.978 4971.547 5013.653 4379.462 4367.159 4270.284 4224.348

High emissions scenario #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 5066.817 4972.725 5086.043 5110.151 5149.513 5192.413 5157.252 5144.995 5048.16 5002.257

1990‐2018 3579.866 3728.554 3374.032 3213.401 3082.737 3169.851 3365.226 3223.398 3252.861 3388.052 3426.147 3540.266 3654.44 3885.619 3918.349 4029.665 4139.344 4398.846 4296.796 4177.2 4536.009 4620.343 4665.112 4811.64 4974.71 5172.343 5022.014 5121.349 5158.125

WEM 5158.125 5064.385 4797.298 4909.666 4932.978 4971.547 5013.653 4379.462 4367.159 4270.284 4224.348

High 5158.125 5066.817 4972.725 5086.043 5110.151 5149.513 5192.413 5157.252 5144.995 5048.16 5002.257

Low 5158.125 5064.385 4797.305 4603.767 4249.287 4269.696 4292.948 4241.22 4211.734 4100.699 4041.141

1990‐2018 3579.866 3728.554 3374.032 3213.401 3082.737 3169.851 3365.226 3223.398 3252.861 3388.052 3426.147 3540.266 3654.44 3885.619 3918.349 4029.665 4139.344 4398.846 4296.796 4177.2 4536.009 4620.343 4665.112 4811.64 4974.71 5172.343 5022.014 5121.349 5158.125

WEM 5158.125 5064.385 4797.298 4909.666 4932.978 4971.547 5013.653 4379.462 4367.159 4270.284 4224.348

High 5158.125 5066.817 4972.725 5086.043 5110.151 5149.513 5192.413 5157.252 5144.995 5048.16 5002.257

Low 5158.125 5064.385 4797.305 4603.767 4249.287 4269.696 4292.948 4241.22 4211.734 4100.699 4041.141

1990‐2018 3579.866 3728.554 3374.032 3213.401 3082.737 3169.851 3365.226 3223.398 3252.861 3388.052 3426.147 3540.266 3654.44 3885.619 3918.349 4029.665 4139.344 4398.846 4296.796 4177.2 4536.009 4620.343 4665.112 4811.64 4974.71 5172.343 5022.014 5121.349 5158.125

WEM 5158.125 5064.385 4797.298 4909.666 4932.978 4971.547 5013.653 4379.462 4367.159 4270.284 4224.348

High #N/A 5066.817 4972.725 5086.043 5110.151 5149.513 5192.413 5157.252 5144.995 5048.16 5002.257

Low #N/A 5064.385 4797.305 4603.767 4249.287 4269.696 4292.948 4241.22 4211.734 4100.699 4041.141
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4201.396 4156.295 4100.925 4045.996 3978.934 3920.217 3890.869 3850.602 3823.938 3800.695 3779.81 3760.994 3745.583 3733.991 3727.646 3724.361 3726.776 3731.467 3740.928 3751.994 3765.718 3782.623

4979.343 4934.277 4872.068 4810.387 4736.661 4671.361 4635.518 4499.048 4465.148 4433.697 4404.796 4378.583 4357.125 4339.029 4326.741 4318.604 4313.585 4312.694 4316.072 4322.059 4329.584 4340.858

4201.396 4156.295 4100.925 4045.996 3978.934 3920.217 3890.869 3850.602 3823.938 3800.695 3779.81 3760.994 3745.583 3733.991 3727.646 3724.361 3726.776 3731.467 3740.928 3751.994 3765.718 3782.623

4979.343 4934.277 4872.068 4810.387 4736.661 4671.361 4635.518 4499.048 4465.148 4433.697 4404.796 4378.583 4357.125 4339.029 4326.741 4318.604 4313.585 4312.694 4316.072 4322.059 4329.584 4340.858

4003.389 3945.088 3874.038 3804.165 3724.776 3653.651 3610.168 3558.101 3518.281 3482.069 3448.313 3416.614 3387.806 3362.467 3341.36 3322.535 3308.753 3296.247 3287.346 3279.23 3273.179 3269.01

4201.396 4156.295 4100.925 4045.996 3978.934 3920.217 3890.869 3850.602 3823.938 3800.695 3779.81 3760.994 3745.583 3733.991 3727.646 3724.361 3726.776 3731.467 3740.928 3751.994 3765.718 3782.623

4979.343 4934.277 4872.068 4810.387 4736.661 4671.361 4635.518 4499.048 4465.148 4433.697 4404.796 4378.583 4357.125 4339.029 4326.741 4318.604 4313.585 4312.694 4316.072 4322.059 4329.584 4340.858

4003.389 3945.088 3874.038 3804.165 3724.776 3653.651 3610.168 3558.101 3518.281 3482.069 3448.313 3416.614 3387.806 3362.467 3341.36 3322.535 3308.753 3296.247 3287.346 3279.23 3273.179 3269.01

4201.396 4156.295 4100.925 4045.996 3978.934 3920.217 3890.869 3850.602 3823.938 3800.695 3779.81 3760.994 3745.583 3733.991 3727.646 3724.361 3726.776 3731.467 3740.928 3751.994 3765.718 3782.623

4979.343 4934.277 4872.068 4810.387 4736.661 4671.361 4635.518 4499.048 4465.148 4433.697 4404.796 4378.583 4357.125 4339.029 4326.741 4318.604 4313.585 4312.694 4316.072 4322.059 4329.584 4340.858

4003.389 3945.088 3874.038 3804.165 3724.776 3653.651 3610.168 3558.101 3518.281 3482.069 3448.313 3416.614 3387.806 3362.467 3341.36 3322.535 3308.753 3296.247 3287.346 3279.23 3273.179 3269.01
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With measures A 'w th measu es' p oject on shall encompass cu ently mplemented and adopted pol c es and measu es.  (pa a 26, page 9 of FCCC/SBI/2016/L 22) ‐ H sto cal P o ected ‐>
P ojected and h sto cal IPPU em ss ons data (27 Octobe  2020) W th measu es  ncludes mplemented, adopted o  exp ed Pol c es and Measu es (PaMs) as at 31 July 2020.
Gross totals (automatic) All gases (kt CO₂‐e) 3579.866363 3728.5535 3374.0325 3213.4011 3082 7366 3169.8508 3365 2257 3223 398 3252.8615 3388.0519 3426.147 3540.2659 3654.4397 3885 6185 3918.3488 4029.6655 4139.3444 4398.8459 4296.7957 4177.1996 4536 0092 4620.3431 4665 1116 4811.6399 4974 71 5172.343 5022.0142 5121.3487 5158.1248 5064 3848 4797.2983 4909.6662 4932.978 4971.5469 5013.6529 4379.4617 4367 1591 4270.2836 4224 3478 4201.3963 4156.2949 4100.9251 4045.9961 3978.9342 3920.2172 3890 8687 3850.6015 3823 9378 3800.6949 3779.8096 3760.9945 3745.5831 3733.9913 3727.6461 3724 3613 3726.7763 3731 4674 3740.9275 3751.9945 3765.718 3782.6233

GWP           Gas 
1 CO2 Total kt CO₂ 2519.898786 2659.4285 2757.5429 2847.5099 2725 5484 2813.7615 2826.0128 2732.1181 2792.1158 2944.209 2922.401 2986 8148 2984.7228 3152 8734 3131 396 3208.5435 3180.7882 3376.7731 3158.8977 3022.2862 3318 5837 3293.9717 3254 5772 3319.4915 3396.0241 3509.38 3213.5753 3213.8812 3081.1509 3085 4906 2857.7449 2911 0765 2910.0584 2909.5356 2910.0495 2376.1908 2376 7912 2376.1077 2375.959 2375.3314 2373.6971 2374.7383 2374.0123 2373.88 2372.846 2373 0291 2372.7415 2372 9682 2374.2651 2375.4685 2376.1568 2375.591 2375.5804 2375.1091 2373 6391 2374.8436 2374 2857 2374.3131 2373.4222 2373.7323 2373.5527

25 CH4 Total kt CH₄ 1.104 1.886 1 5985 1 794 2 2494 3.1649932 4.2472927 4.3812746 4 1248361 4.7440306 5 5445272 4.9043567 5.2471694 2.2257491 2.5019607 0.7893945 0.929683 0 9997663 1.3117314 1.891428 1.9061802 1.9159529 2.5473926 3.2659701 5 0592594 4.2680433 5.011108 4.4807197 3.6906674 4.75755 3.330285 4.4121659 4.0667841 3.7214 3.7214 3.7214 3 7214 1.9619 1 9619 1.9619 1.56952 1.17714 0.78476 0.39238 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

298 N2O Total kt N₂O 0.343776608 0 3265878 0.3102584 0.2947455 0.2800082 0.2660078 0.2527074 0.240072 0 2280684 0 216665 0 2058318 0.1955402 0.1857632 0.175 0.1625 0.1495 0.1365 0.148 0.177 0.1785 0 1795 0 179 0.1865 0.2005 0.196 0.2017 0 19795 0.20735 0.2741 0.2144445 0.2179918 0.2215391 0.2250864 0 2286336 0.2321809 0 2357282 0.2392755 0.2428227 0.24637 0.2499173 0.2534645 0.2570118 0 2605591 0.2641064 0.2676536 0.2712009 0.2747482 0.2782955 0.2818427 0.28539 0.2889373 0 2924845 0.2960318 0.2995791 0.3031264 0.3066736 0.3102209 0.3137682 0 3173155 0.3208627 0 32441

1 HFCs Total kt HFCs (CO2‐e) 0 0 0.286 0.3575 7.9022563 20.000981 54.095355 83.516281 113.42007 167.4446 216 62115 281.92415 375 37839 472.951 547.94776 662.04279 766.85962 884.69462 987.55002 978 04065 1045.881 1171.0391 1222 9058 1284 434 1303.5799 1421.0997 1558.1119 1658.4059 1815.9137 1717 7228 1719.7789 1744 6874 1776.9692 1824.0127 1864.9221 1827.8878 1814 3021 1761 415 1714 9451 1691.9385 1657.5981 1610.3139 1565.2376 1507.4348 1458.8786 1428 6643 1388 002 1360 4288 1335.2064 1312.4348 1292.2488 1276.7205 1264.4565 1257.9 1255 4024 1255.9301 1260.4965 1269.2465 1280.5215 1293.2523 1309.6545

1 PFCs Total kt PFCs (CO2‐e) 909 949348 903 78987 461.879 210.157 186.178 153 277 278.981 201.10572 151.3829 68.6666 67.6097 70 6103 84 48445 126.813 99.11525 69.3798 106.73165 48.40546 45.46747 53 85797 47.56155 35.151733 47.461607 48.125255 73.409788 58 585213 48.691416 60 457723 72.397017 63.988173 57.590366 63.988748 63.989035 63.989323 63.98961 0 0089364 0.0092238 0.0095112 0.0097986 0.0100859 0.0103733 0.0106607 0 0109481 0.0112355 0.0115229 0.0118102 0.0120976 0.012385 0.0126724 0 0129598 0.0132471 0 0135345 0.0138219 0.0141093 0.0143967 0.0146841 0.0149714 0.0152588 0 0155462 0.0158336 0.016121

1 SF6 Total kt SF6 (CO2‐e) 19.9728 20.862 21 9051 22.692555 23.430463 24.416166 24.647454 25.584567 24.857395 24 564685 19.564155 20 036733 23.317376 25.187358 28.915839 25.413534 21.045871 19.874625 19 341222 22.536089 22 837506 18 93978 20.905157 18.190856 16.806683 16.470457 17.368851 14 795616 14.714656 14.340007 13.965357 13.590708 13.216059 12.841409 12.46676 12.092111 11 717461 11.342812 10.968162 10.593513 10.218864 9.8442144 9.469565 9.0949156 8.7202663 8.3456169 7.9709675 7.5963182 7.2216688 6 8470194 6.4723701 6 0977207 5.7230713 5.348422 4.9737726 4.5991232 4.2244739 3.8498245 3 4751751 3.1005258 2 7258764

Net totals (automatic) All gases (kt CO₂‐e) 3579.866363 3728.5535 3374.0325 3213.4011 3082 7366 3169.8508 3365 2257 3223 398 3252.8615 3388.0519 3426.147 3540.2659 3654.4397 3885 6185 3918.3488 4029.6655 4139.3444 4398.8459 4296.7957 4177.1996 4536 0092 4620.3431 4665 1116 4811.6399 4974 71 5172.343 5022.0142 5121.3487 5158.1248 5064 3848 4797.2983 4909.6662 4932.978 4971.5469 5013.6529 4379.4617 4367 1591 4270.2836 4224 3478 4201.3963 4156.2949 4100.9251 4045.9961 3978.9342 3920.2172 3890 8687 3850.6015 3823 9378 3800.6949 3779.8096 3760.9945 3745.5831 3733.9913 3727.6461 3724 3613 3726.7763 3731 4674 3740.9275 3751.9945 3765.718 3782.6233

GWP           Gas 
1 CO2 Total kt CO₂ 2519.898786 2659.4285 2757.5429 2847.5099 2725 5484 2813.7615 2826.0128 2732.1181 2792.1158 2944.209 2922.401 2986 8148 2984.7228 3152 8734 3131 396 3208.5435 3180.7882 3376.7731 3158.8977 3022.2862 3318 5837 3293.9717 3254 5772 3319.4915 3396.0241 3509.38 3213.5753 3213.8812 3081.1509 3085 4906 2857.7449 2911 0765 2910.0584 2909.5356 2910.0495 2376.1908 2376 7912 2376.1077 2375.959 2375.3314 2373.6971 2374.7383 2374.0123 2373.88 2372.846 2373 0291 2372.7415 2372 9682 2374.2651 2375.4685 2376.1568 2375.591 2375.5804 2375.1091 2373 6391 2374.8436 2374 2857 2374.3131 2373.4222 2373.7323 2373.5527

25 CH4 Total kt CH₄ 1.104 1.886 1 5985 1 794 2 2494 3.1649932 4.2472927 4.3812746 4 1248361 4.7440306 5 5445272 4.9043567 5.2471694 2.2257491 2.5019607 0.7893945 0.929683 0 9997663 1.3117314 1.891428 1.9061802 1.9159529 2.5473926 3.2659701 5 0592594 4.2680433 5.011108 4.4807197 3.6906674 4.75755 3.330285 4.4121659 4.0667841 3.7214 3.7214 3.7214 3 7214 1.9619 1 9619 1.9619 1.56952 1.17714 0.78476 0.39238 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

298 N2O Total kt N₂O 0.343776608 0 3265878 0.3102584 0.2947455 0.2800082 0.2660078 0.2527074 0.240072 0 2280684 0 216665 0 2058318 0.1955402 0.1857632 0.175 0.1625 0.1495 0.1365 0.148 0.177 0.1785 0 1795 0 179 0.1865 0.2005 0.196 0.2017 0 19795 0.20735 0.2741 0.2144445 0.2179918 0.2215391 0.2250864 0 2286336 0.2321809 0 2357282 0.2392755 0.2428227 0.24637 0.2499173 0.2534645 0.2570118 0 2605591 0.2641064 0.2676536 0.2712009 0.2747482 0.2782955 0.2818427 0.28539 0.2889373 0 2924845 0.2960318 0.2995791 0.3031264 0.3066736 0.3102209 0.3137682 0 3173155 0.3208627 0 32441

1 HFCs Total kt HFCs (CO2‐e) 0 0 0.286 0.3575 7.9022563 20.000981 54.095355 83.516281 113.42007 167.4446 216 62115 281.92415 375 37839 472.951 547.94776 662.04279 766.85962 884.69462 987.55002 978 04065 1045.881 1171.0391 1222 9058 1284 434 1303.5799 1421.0997 1558.1119 1658.4059 1815.9137 1717 7228 1719.7789 1744 6874 1776.9692 1824.0127 1864.9221 1827.8878 1814 3021 1761 415 1714 9451 1691.9385 1657.5981 1610.3139 1565.2376 1507.4348 1458.8786 1428 6643 1388 002 1360 4288 1335.2064 1312.4348 1292.2488 1276.7205 1264.4565 1257.9 1255 4024 1255.9301 1260.4965 1269.2465 1280.5215 1293.2523 1309.6545

1 PFCs Total kt PFCs (CO2‐e) 909 949348 903 78987 461.879 210.157 186.178 153 277 278.981 201.10572 151.3829 68.6666 67.6097 70 6103 84 48445 126.813 99.11525 69.3798 106.73165 48.40546 45.46747 53 85797 47.56155 35.151733 47.461607 48.125255 73.409788 58 585213 48.691416 60 457723 72.397017 63.988173 57.590366 63.988748 63.989035 63.989323 63.98961 0 0089364 0.0092238 0.0095112 0.0097986 0.0100859 0.0103733 0.0106607 0 0109481 0.0112355 0.0115229 0.0118102 0.0120976 0.012385 0.0126724 0 0129598 0.0132471 0 0135345 0.0138219 0.0141093 0.0143967 0.0146841 0.0149714 0.0152588 0 0155462 0.0158336 0.016121

1 SF6 Total kt SF6 (CO2‐e) 19.9728 20.862 21 9051 22.692555 23.430463 24.416166 24.647454 25.584567 24.857395 24 564685 19.564155 20 036733 23.317376 25.187358 28.915839 25.413534 21.045871 19.874625 19 341222 22.536089 22 837506 18 93978 20.905157 18.190856 16.806683 16.470457 17.368851 14 795616 14.714656 14.340007 13.965357 13.590708 13.216059 12.841409 12.46676 12.092111 11 717461 11.342812 10.968162 10.593513 10.218864 9.8442144 9.469565 9.0949156 8.7202663 8.3456169 7.9709675 7.5963182 7.2216688 6 8470194 6.4723701 6 0977207 5.7230713 5.348422 4.9737726 4.5991232 4.2244739 3.8498245 3 4751751 3.1005258 2 7258764

Target accounting em ssions totals excluding Tokelau All gases (kt CO₂‐e) 3579.866363 3728.5535 3374.0325 3213.4011 3082 7366 3169.8508 3365 2257 3223 398 3252.8615 3388.0519 3426.147 3540.2659 3654.4397 3885 6185 3918.3488 4029.6655 4139.3444 4398.8459 4296.7957 4177.1996 4536 0092 4620.3431 4665 1116 4811.6399 4974 71 5172.343 5022.0142 5121.3487 5158.1248 5064 3848 4797.2983 4909.6662 4932.978 4971.5469 5013.6529 4379.4617 4367 1591 4270.2836 4224 3478 4201.3963 4156.2949 4100.9251 4045.9961 3978.9342 3920.2172 3890 8687 3850.6015 3823 9378 3800.6949 3779.8096 3760.9945 3745.5831 3733.9913 3727.6461 3724 3613 3726.7763 3731 4674 3740.9275 3751.9945 3765.718 3782.6233

GWP           Gas 
1 CO2 Total kt CO₂ 2519.90 2659.43 2757.54 2847.51 2725.55 2813.76 2826 01 2732.12 2792 12 2944.21 2922.40 2986.81 2984.72 3152.87 3131.40 3208 54 3180.79 3376.77 3158.90 3022.29 3318.58 3293.97 3254 58 3319.49 3396 02 3509.38 3213.58 3213.88 3081.15 3085.49 2857.74 2911 08 2910.06 2909 54 2910.05 2376.19 2376.79 2376.11 2375 96 2375.33 2373 70 2374.74 2374.01 2373.88 2372.85 2373.03 2372.74 2372 97 2374.27 2375 47 2376.16 2375.59 2375.58 2375.11 2373.64 2374.84 2374 29 2374.31 2373 42 2373.73 2373.55

25 CH4 Total kt CH₄ 1.10 1.89 1.60 1.79 2 25 3.16 4 25 4.38 4.12 4.74 5.54 4.90 5.25 2 23 2.50 0 79 0.93 1.00 1.31 1.89 1.91 1.92 2 55 3.27 5.06 4.27 5.01 4.48 3.69 4 76 3.33 4 41 4.07 3.72 3.72 3.72 3.72 1.96 1 96 1.96 1 57 1.18 0.78 0.39 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00

298 N2O Total kt N₂O 0.34 0.33 0.31 0.29 0 28 0.27 0 25 0.24 0.23 0.22 0.21 0.20 0.19 0 18 0.16 0 15 0.14 0.15 0.18 0.18 0.18 0.18 0 19 0.20 0.20 0.20 0.20 0.21 0.27 0 21 0.22 0 22 0.23 0.23 0.23 0.24 0.24 0.24 0 25 0.25 0 25 0.26 0.26 0.26 0.27 0.27 0.27 0 28 0.28 0.29 0.29 0.29 0.30 0.30 0 30 0.31 0 31 0.31 0.32 0.32 0.32

1 HFCs Total kt HFCs (CO2‐e) 0 0 0.286 0.3575 7.9022563 20.000981 54.095355 83.516281 113.42007 167.4446 216 62115 281.92415 375 37839 472.951 547.94776 662.04279 766.85962 884.69462 987.55002 978 04065 1045.881 1171.0391 1222 9058 1284 434 1303.5799 1421.0997 1558.1119 1658.4059 1815.9137 1717 7228 1719.7789 1744 6874 1776.9692 1824.0127 1864.9221 1827.8878 1814 3021 1761 415 1714 9451 1691.9385 1657.5981 1610.3139 1565.2376 1507.4348 1458.8786 1428 6643 1388 002 1360 4288 1335.2064 1312.4348 1292.2488 1276.7205 1264.4565 1257.9 1255 4024 1255.9301 1260.4965 1269.2465 1280.5215 1293.2523 1309.6545

1 PFCs Total kt PFCs (CO2‐e) 909 949348 903 78987 461.879 210.157 186.178 153 277 278.981 201.10572 151.3829 68.6666 67.6097 70 6103 84 48445 126.813 99.11525 69.3798 106.73165 48.40546 45.46747 53 85797 47.56155 35.151733 47.461607 48.125255 73.409788 58 585213 48.691416 60 457723 72.397017 63.988173 57.590366 63.988748 63.989035 63.989323 63.98961 0 0089364 0.0092238 0.0095112 0.0097986 0.0100859 0.0103733 0.0106607 0 0109481 0.0112355 0.0115229 0.0118102 0.0120976 0.012385 0.0126724 0 0129598 0.0132471 0 0135345 0.0138219 0.0141093 0.0143967 0.0146841 0.0149714 0.0152588 0 0155462 0.0158336 0.016121

1 SF6 Total kt SF6 (CO2‐e) 19.9728 20.862 21 9051 22.692555 23.430463 24.416166 24.647454 25.584567 24.857395 24 564685 19.564155 20 036733 23.317376 25.187358 28.915839 25.413534 21.045871 19.874625 19 341222 22.536089 22 837506 18 93978 20.905157 18.190856 16.806683 16.470457 17.368851 14 795616 14.714656 14.340007 13.965357 13.590708 13.216059 12.841409 12.46676 12.092111 11 717461 11.342812 10.968162 10.593513 10.218864 9.8442144 9.469565 9.0949156 8.7202663 8.3456169 7.9709675 7.5963182 7.2216688 6 8470194 6.4723701 6 0977207 5.7230713 5.348422 4.9737726 4.5991232 4.2244739 3.8498245 3 4751751 3.1005258 2 7258764

Enter emissions data (kt gas) P ov de em ss ons at the most d sagg egated level as  s  easonably poss ble.
Secto Catego y (blank column) Gas 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 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

PPU HFCs HFCs 0.29 0.36 7 90 20.00 54 10 83.52 113.42 167.44 216.62 281.92 375.38 472 95 547.95 662 04 766.86 884.69 987.55 978.04 1045.88 1171.04 1222 91 1284.43 1303 58 1421.10 1558.11 1658.41 1815.91 1717.72 1719.78 1744 69 1776.97 1824 01 1864.92 1827.89 1814.30 1761.41 1714.95 1691.94 1657 60 1610.31 1565.24 1507.43 1458.88 1428.66 1388.00 1360 43 1335.21 1312 43 1292.25 1276.72 1264.46 1257.90 1255.40 1255.93 1260 50 1269.25 1280.52 1293.25 1309.65

PFCs PFCs 909.95 903.79 461.88 210.16 186.18 153.28 278 98 201.11 151.38 68.67 67.61 70.61 84.48 126 81 99.12 69 38 106.73 48.41 45.47 53.86 47.56 35.15 47 46 48.13 73.41 58.59 48.69 60.46 72.40 63 99 57.59 63 99 63.99 63.99 63.99 0.01 0.01 0.01 0 01 0.01 0 01 0.01 0.01 0.01 0.01 0.01 0.01 0 01 0.01 0.01 0.01 0.01 0.01 0.01 0 01 0.01 0 01 0.02 0.02 0.02 0.02

SF6 SF6 19.97 20.86 21.91 22.69 23 43 24.42 24 65 25.58 24.86 24.56 19.56 20.04 23.32 25 19 28.92 25 41 21.05 19.87 19.34 22.54 22.84 18.94 20 91 18.19 16.81 16.47 17.37 14.80 14.71 14 34 13.97 13 59 13.22 12.84 12.47 12.09 11.72 11.34 10 97 10.59 10 22 9.84 9.47 9.09 8.72 8.35 7.97 7 60 7.22 6.85 6.47 6.10 5.72 5.35 4 97 4.60 4 22 3.85 3.48 3.10 2.73

N2O N2O 0.34 0.33 0.31 0.29 0 28 0.27 0 25 0.24 0.23 0.22 0.21 0.20 0.19 0 18 0.16 0 15 0.14 0.15 0.18 0.18 0.18 0.18 0 19 0.20 0.20 0.20 0.20 0.21 0.27 0 21 0.22 0 22 0.23 0.23 0.23 0.24 0.24 0.24 0 25 0.25 0 25 0.26 0.26 0.26 0.27 0.27 0.27 0 28 0.28 0.29 0.29 0.29 0.30 0.30 0 30 0.31 0 31 0.31 0.32 0.32 0.32

CH4             [2.B 8  Pet ochem cal and Ca bon Bla CH4 1.10 1.89 1.60 1.79 2 25 3.16 4 25 4.38 4.12 4.74 5.54 4.90 5.25 2 23 2.50 0 79 0.93 1.00 1.31 1.89 1.91 1.92 2 55 3.27 5.06 4.27 5.01 4.48 3.69 4 76 3.33 4 41 4.07 3.72 3.72 3.72 3.72 1.96 1 96 1.96 1 57 1.18 0.78 0.39 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00

CO2             [2.A.1  Cement P oduct on] CO2 448.75 437.70 477.23 489.26 496.92 538.67 510 32 532.24 488.93 532.15 530.78 534.74 550.92 534 08 487.54 576 64 544.75 687.30 639.09 586.05 557.42 528.53 568 63 586.34 619 46 620.71 486.38 443.78 417.97 417.05 416.14 415 23 414.32 413.41 412.50 411.59 410.68 409.77 408 85 407.94 407 03 406.12 405.21 404.30 403.39 402.48 401.57 400 65 399.74 398 83 397.92 397.01 396.10 395.19 394.28 393.37 392 45 391.54 390 63 389.72 388.81

CO2             [2.A.2  L me P oduct on] CO2 82.60 94.95 96.25 93.20 80 16 83.67 79 10 96.47 96.47 118.58 111.31 104.91 103.73 104 32 114.39 120 81 118.07 119.34 112.08 113.60 114.98 118.96 111 97 132.49 155 17 190.55 175.99 138.88 109.58 109.58 109.58 109 58 109.58 109.58 109.58 109.58 109.58 109.58 109 58 109.58 109 58 109.58 109.58 109.58 109.58 109.58 109.58 109 58 109.58 109 58 109.58 109.58 109.58 109.58 109.58 109.58 109 58 109.58 109.58 109.58 109.58

CO2             [2.A.3  Glass p oduct on] CO2

CO2             [2.A.4  Othe  P ocess Uses of Ca bonaCO2 30.52 39.75 75.06 64.25 48 31 52.26 56 78 66.38 65.56 77.62 76.45 77.24 52.32 58 86 64.74 58 73 56.31 54.86 55.86 52.52 67.82 65.77 71 28 55.60 55 87 65.07 64.42 87.01 87.59 79 40 79.09 79 99 80.40 81.32 83.28 85.14 86.47 86.53 87 13 87.25 86 38 88.16 88.18 88.79 88.48 89.38 89.79 90 71 92.67 94 53 95.86 95.92 96.52 96.64 95 77 97.55 97 57 98.18 97.87 98.77 99.18

CO2             [2.B 1  Ammon a P oduct on] CO2 21.68 21.73 22.19 16.92 16 59 27.53 22 80 30.47 17.61 18.00 13.90 17.72 14.16 15 64 17.43 15 14 13.86 23.63 17.57 21.47 19.89 24.77 22 40 17.58 18.12 20.75 17.71 17.89 18.41 16 52 16.78 16 76 16.73 16.71 16.68 16.66 16.64 16.63 16 61 16.59 16 57 16.56 16.55 16.53 16.52 16.50 16.48 16 47 16.45 16.44 16.42 16.41 16.39 16.37 16 36 16.34 16 32 16.31 16.29 16.27 16.25

CO2             [2.B 5  Ca b de P oduct on] CO2 1.43 1.43 1.43 1.43 1 43 1.43 1 43 1.43 1.43 1.43 1.43 1.43 1.43 1 43 1.43 1 43 1.43 1.43 1.43 1.43 1 43 1.43 1 43 1.43 1.43 1.43 1.43 1.43 1.43 1 43 1.43 1 43 1.43 1.43 1.43 1.43 1.43 1.43 1 43 1.43 1 43 1.43 1.43 1.43 1.43 1.43 1.43 1 43 1.43 1.43 1.43 1.43 1.43 1.43 1 43 1.43 1 43 1.43 1.43 1.43 1.43

CO2 2 B.10 Hyd ogen P oduct on CO2 152.29 166.66 158.18 161.06 178.21 142.58 166 56 158.49 176.39 177.28 182.92 187.16 197.48 184 35 175.43 212 55 227.76 224.90 246.65 238.76 243.78 255.34 251 38 241.52 234 02 260.17 172.20 173.77 147.94 147.09 146.23 145 38 144.52 143.67 142.81 141.96 141.10 140.25 139 39 138.54 137 69 136.83 135.98 135.12 134.27 133.41 132.56 131 70 130.85 129 99 129.14 128.29 127.43 126.58 125.72 124.87 124 01 123.16 122.30 121.45 120.59

CO2             [2.C 1  I on and Steel P oduct on] CO2 1306.73 1421.22 1498.64 1535.02 1416.74 1493.64 1455 55 1295.65 1396 00 1441.97 1429.08 1500.05 1464.78 1658.22 1670.60 1623 17 1625.34 1645.66 1539.20 1513.43 1696.44 1685.89 1664 74 1708.14 1732 38 1767.87 1712.05 1758.30 1694.41 1726.25 1553.63 1553 63 1553.63 1553 63 1553.63 1553.63 1553.63 1553.63 1553 63 1553.63 1553 63 1553.63 1553.63 1553.63 1553.63 1553.63 1553.63 1553 63 1553.63 1553 63 1553.63 1553.63 1553.63 1553.63 1553.63 1553.63 1553 63 1553.63 1553 63 1553.63 1553.63

CO2                 [2.C.3.a  Alum n um CO2 Em ss ons CO2 448.98 449.14 400.72 457.34 456.34 441.39 500 51 517.32 515.47 542.13 540.07 526.85 561.97 556 65 559.69 559 70 552.49 578.59 505.66 453.90 575.00 571.19 521 04 533.83 536 59 538.07 539.42 546.15 554.94 538.70 484.16 537 22 536.48 535.74 535.00 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00

CO2             [2.C 5  Lead P oduct on] CO2 1.80 1.80 1.80 1.80 1 80 1.80 1 80 1.80 1.80 1.80 1.80 1.80 1.80 1 80 1.80 1 80 1.80 1.80 1.80 1.80 1.80 1.80 1 80 1.80 1.80 1.80 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00

CO2         [2.D  Non‐ene gy P oducts f om Fuels aCO2 25.12 25.05 26.04 27.24 29 05 30.80 31 17 31.87 32.46 33.25 34.65 34.93 36.14 37 52 38.34 38 58 38.97 39.27 39.54 39.34 40.02 40.29 39 91 40.77 41 19 42.96 43.97 46.67 48.90 49 47 50.70 51 87 52.97 54.06 55.14 56.21 57.26 58.30 59 33 60.36 61 39 62.42 63.46 64.50 65.56 66.63 67.71 68 80 69.91 71 04 72.18 73.33 74.51 75.69 76 88 78.08 79 28 80.49 81.69 82.89 84.08

Fo est y Ac Base CH4

Base N2O

Base CO2

Ene gy ‐                     ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐              
T anspo t ‐                     ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐                ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐              
PPU 3,580                3,729           3,374           3,213           3,083           3 170           3,365           3 223           3,253           3,388           3,426           3,540           3,654           3,886           3 918           4,030           4 139           4,399           4,297           4,177           4,536           4,620           4,665           4 812           4,975           5 172           5,022           5,121           5,158           5,064           4 797           4,910           4 933           4,972           5,014           4,379           4,367           4,270           4,224           4 201           4,156           4 101           4,046           3,979           3,920           3,891           3,851           3,824           3 801           3,780           3 761           3,746           3,734           3,728           3,724           3 727           3,731           3 741           3,752           3,766           3,783          
Ag cu tu e ‐                     ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐              
Waste ‐                     ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐                ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐              
LULUCF ‐                     ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               0 0 ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐               ‐              

HFCs ‐ By Gas GWP Un t 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 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

HFCs total t CO2 equ valent NO,NA NO,NA 286 357.5 7902 2563 20000 981 54095.355 83516 281 113420 07 167444 6 216621.15 281924.15 375378.39 472951 547947.76 662042 79 766859.62 884694.62 987550.02 978040.65 1045881 1171039.1 1222905.8 1284434 1303579.9 1421099 7 1558111.9 1658405.9 1815913.7 1717722.8 1719778.9 1744687.4 1776969 2 1824012.7 1864922 1 1827887.8 1814302.1 1761415 1714945.1 1691938.5 1657598.1 1610313 9 1565237.6 1507434 8 1458878.6 1428664.3 1388002 1360428.8 1335206.4 1312434.8 1292248 8 1276720.5 1264456.5 1258391.8 1255402.4 1255930.1 1260496.5 1269246 5 1280521.5 1293252 3 1309654.5

HFC‐23 14800 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0 026 0.083 NO,NA NO,NA 0 5 NO,NA NO,NA NO,NA 0 0207 NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0.036 0 018

HFC‐32 675 t NO,NA NO,NA NO,NA NO,NA NO,NA 0.0288984 0.1222781 0.1740578 0 4048578 1.1093245 1 5742928 2.4588929 3.5888306 3.5475992 6.0353628 6.0960975 9.5382482 14.407156 18 609298 18.077738 24.814852 38.786122 38.921473 39.570776 45.569442 59.10622 76.320493 99 437697 127 69352 154.14019 154.4817 176.13857 198.8648 223.31935 248.88203 274 93228 300.58986 324 11716 347.46323 371.45354 396.4756 420.11102 442.72814 463.4127 482 17657 497.69234 509 29234 519 9109 526.83387 530.76434 531.59498 531.05239 529.28619 528 03301 526.88072 526.3022 528.7964 534.51698 541.83297 550.93214 561 57889

HFC‐41 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐43‐10mee t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐125 3500 t NO,NA NO,NA NO,NA NO,NA 1.04456 0.3231887 3.1858745 5.1517602 3 3917602 4.7007892 8 4696235 15 027624 19.252657 25.649172 36.280426 46.569667 54.354842 68.74046 78 918579 78.649264 87.93087 104 23939 111.45284 116.98362 118.50388 141.9115 164.65804 182 1507 212 35125 212.48372 201.95192 207.86854 213.315 220.06275 224.8754 224 97834 224.30731 219 59104 212.84721 206.73419 200.12328 192.67975 184.81992 174.67797 166 41768 160.18987 153 45374 148.70719 145.29591 142.8628 141.60876 141.3342 142.04504 144 05049 146.70176 149.72108 153.02614 156.49752 160.12726 163.92233 168 00821

HFC‐134 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐134a 1430 t NO,NA NO,NA 0.2 0.25 2.3353082 9.4486631 22.730705 35.317419 50.33577 74 122684 96.920005 120.255 153 17458 175.62549 185.38606 213.99729 232.83492 253.23905 276.99191 270 09472 276.97279 309 45035 318.41996 323.50886 329.41109 340.91124 353 12276 372.94034 390 93966 361.55357 382.90921 390.27861 401.03902 414.04783 427.66805 406 75233 401.29207 382 58125 374.42641 378.17717 373.84802 362.80041 354.36514 347.05575 340 20963 335.72241 329 60041 323.59869 316.07372 307.70219 299.06616 290.73779 282.4187 274 71471 267.34375 260 99164 255.15893 250.27051 245.95983 241.37655 237 88461

HFC‐143 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐143a 4470 t NO,NA NO,NA NO,NA NO,NA 0.17448 1.12648 2.25736 3.25584 6.46584 9.75484 10 47742 12.31642 19.130456 28.563896 33.745303 41.988562 51.069972 60.508312 67 253903 67.623791 72.01059 73.785167 75.783348 83.348247 83.47309 85.558057 91.500913 90 354206 92.027435 75.225158 76.984551 72.230421 68.259232 65.600506 62 729158 57.110141 52 881428 48.016657 42.414214 37.251137 32.365696 27.681786 23.118783 17 437355 12.505234 9.8430748 6.3293665 4.4622845 3.0075911 2 0133784 1.2383784 0 8282257 0.5391429 0.3334133 0.1757714 0.09418 0.05418 0.02418 0.00418 ‐0.00582 ‐0 00832
HFC‐152 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐152a t NO,NA NO,NA NO,NA NO,NA 0.4 1 2 0.4 0.24 0.4 1.6732 NO,NA 0.91 NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

HFC‐161 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐227ea 3220 t NO,NA NO,NA NO,NA NO,NA 0.024 0 048 0.0675 0.0870675 0 1067015 0 135401 0.150665 0 166405 0.1969089 0.2269553 0.2564759 0.2921688 0.3290063 0 3598762 0 399178 0.4361054 0.5490088 1.8864928 3.2524651 3.324301 3 3588273 3 482758 3 4745851 3.3621427 3.1977731 3.2066056 3.1939784 3.2048489 3.2157604 3 2267121 3.2377035 3.233734 2.6624155 1.5162458 0.9452226 0.9493437 0.953607 0.9236903 0 9095115 0.8923485 0.8690794 0.8610221 0.8562146 0.83327 0.8216313 0 8270818 0.8261544 0 8182494 0 810463 0.8027934 0.7952389 0.7877976 0.780468 0.7732483 0 7661369 0.7591322 0 7522326

HFC‐236cb t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐236ea t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐236fa t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐245ca t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐245fa 1030 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0.0800847 0.1835918 0.298151 0 3733707 0.4572758 0 3963107 0.5750874 0.7244699 0.8602863 0.9930753 1 3706695 1.5630949 2 4697077 2.5107558 2.7726082 3.089267 3.266267 3.407867 3.521147 3.611771 3.6842702 3 7177696 3 715169 3.6787886 3.6349843 3.5800958 3.5381305 3.4455205 3 3220405 3.1882705 3.0535205 2.7957805 2.564946 1.99023 1.6579605 1 3482985 1.0532985 0 8172985 0.6284985 0.4774585 0.3566265 0.2599609 0.1826284 0.1207624 0 0712696 0.0316754 0

HFC‐365m 794 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0 051 0.12495 0.22185 0.2907 0.37026 0 3016395 0.9419985 1.0909215 1.3825215 1.7249325 2 0744655 2.1923505 3 2566595 3.3060476 3.3574635 4.030083 4.209183 4.352463 4.467087 4 5587862 4.6321456 4.665333 4 661283 4.622343 4.575891 4.5180744 4 4753132 4.1492432 3 8954432 3.6100532 3.2818832 2.9266232 2.6722877 2.0002487 1.6059332 1 3642952 1.0657952 0 8269952 0.6359552 0.4831232 0.3608576 0.2630451 0.1847952 0.1221952 0 0721152 0.0320512 0

Unspec f ed m x of HFCs t CO2 equ valent NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Domest c  ef ge at on HFC em ss ons ktCO2e 0 0 0.1414956 0.5773311 0.6510714 0.7290948 0 8094015 0.9119295 0 9913002 1.0882576 1.1560758 1.2770978 1.5653823 2.3220454 3.0590874 3 8900872 5.1115279 5.8560586 7.1698951 9.4380153 9.7863052 11.818844 13.667629 16 055946 17.926115 19 359279 21.990916 21.303106 24.787974 26.328872 28.146603 29.369542 30 474349 30.076932 29 570157 28.582057 28.104141 26.801495 25.574417 23.329679 21.777963 20 116998 18.047805 16.139195 14.85143 13.659861 12.150232 10.99287 9.5768991 8 4819627 6.9946294 5.8578307 4.6188478 3.7441908 2.8172771 2.3328306 1 9207017 0 382426 0 0001817

Comme c al  ef ge at on HFC em ss ons ktCO2e 0.286 0.2609399 5.0517959 7.1359974 22.404357 32.989076 41.711868 56 455126 67.144774 89 627473 113 56438 139.11245 146.27732 161.14888 183.52132 219.69038 255.71691 253 08459 280.99423 296 36827 304.28333 351.54454 357.939 361.24589 393.16325 397.18706 409 06376 346.74911 376.28592 372.01042 373.00862 380.70824 385.71328 375 71267 370.096 361.5687 350.69343 345.30378 339.27556 336.16251 333.49415 324.3756 320.672 327.32146 329 12449 337.26057 346.22502 354.34866 362.33856 371.05867 379.89237 388 72703 397.52338 407.14825 417.35716 428.13332 439.43278 451.30224 463 87457

Indust al  ef ge at on HFC em ss ons ktCO2e 0 0.0965601 1.9326543 9.0288504 22.566525 25.48989 31.028575 51 210443 67.359642 77 812886 110 53499 154 6215 189.81784 252.7701 287.31999 308.20028 322.7635 317.9135 331.66036 359 38252 373.81515 385.07195 400.06119 422.30362 438.29836 445.04892 443 92233 405.62261 407.87856 398.06406 395.28268 403.10011 412.11509 405 55029 401.49834 393.5757 381.80452 373.5982 362.18952 351.34247 340.0796 321.58673 307 60108 305.03315 298 88772 298.42401 297.60562 295.40771 293.92671 293.00045 292.78761 293 26103 294.41192 296.83172 300.07508 304.05543 308.64405 313.81116 319 55318

T anspo t  ef ge at on HFC em ss ons ktCO2e 0 0 0 0 1.2348538 3.9682071 6 9839156 10 349627 15.567518 22 380986 29.317076 36.807093 45.068509 53.698831 61.515449 67.951042 74 746681 79.735107 84.098191 87.58459 89.924412 92.235498 94.318366 96 751318 97.248526 98 110515 99.018493 95.485453 94.984792 92.664892 90.144113 87.745332 85 602491 83.796999 82.54138 81.310617 79.754703 78.707601 77.444272 76.091274 74.705953 73 009929 71.228163 69.441487 67.763433 66.170528 64.900912 63.718472 62.671453 61.744522 60 888723 60.075887 59.280942 58.513541 57.789684 57.111103 56.479053 55 894371 55 35754

Stat ona y AC HFC em ss ons ktCO2e 0 0 0 0.4977301 1.7494762 3.7710741 7 3894206 12 435372 17.401842 22 386285 27.851453 32.790095 40.452529 48.180239 61.966569 104.89873 128.22824 120 35236 138.82286 191 09928 205.56808 197.00337 180.20448 250.94143 327.08992 396.01408 518 29892 545.65543 500 44578 531 4121 556.95437 580.16486 598.49872 609 84053 617.82802 612 12929 601.65348 589.2048 577.14408 558.34186 537.42068 513.8054 491 41081 466.53137 439 57495 415.11578 392.51612 374.19166 358.11425 344.8608 334.26713 328 56249 325.095 322 35143 321.92974 323.6004 326.26308 330.04422 334.7614

Stationary Refrigerat on and AC HFC emissions sub‐toktCO2e 0.286 0.3575 7.1259458 17.239909 48.606283 66.947342 87.923181 131.3625 168 46508 213.29589 282 42397 364.60824 423.18157 518.1201 597.38242 704.63052 786.56686 776 94161 842.74553 943 87268 983.37727 1037.6742 1046.1907 1147.2982 1273.7262 1355.7199 1492.2944 1414 8157 1404 383 1420 4803 1443.5364 1481.0881 1512.4039 1504.9774 1501 5339 1477.1664 1442 0103 1413.6159 1381.6279 1345.2678 1307.4783 1252.8947 1208.9599 1184 4667 1150 202 1130 6308 1113.3979 1098.6594 1086.6279 1079.1464 1074.8305 1076.4843 1080 9301 1088.5891 1099 9689 1115.2331 1132.7397 1151.4344 1173.5469

Mob le AC HFC em ssions ktCO2e 0 0 0.6494305 2.1667068 1.6635667 7.2870013 9 9801774 13 925224 19.851651 27 762723 37.329415 43.310539 57.730244 74.469787 89.965098 102.38728 114.32977 114 49906 117.79722 134 70557 142.15856 149.53239 158.73114 173.12156 180.27595 197.58568 219 38481 198.08834 210.33126 218.87997 227.89506 237.2176 246.67501 217 01922 224.80999 232.2245 238.91894 244.39586 248.00574 249.32968 248.31597 245.51651 241 36939 236.22179 230 27926 223.47681 216.17998 208.64028 201.02955 193.44087 185.86404 178 44711 171.25782 164.32766 157.67958 151.30211 145.18424 139.31538 133 68541

Foam blowing HFC emiss ons ktCO2e 0 0 0 0 0 0 0 0 0.0715 0 103675 0 13585 0.168025 0.2516812 0.4170099 0.6119444 0 7440876 0.8936805 0.7764017 1.6900076 1.9611118 2.4068765 2.9190014 3 5697132 3.8790933 5 8042247 5.8952834 6.1457255 7.1028499 7.4940064 7.7652293 7.9845297 8 1622922 8.3068242 8.411465 8.4493563 8.4247517 8.3865359 8.32788 8.2944888 7.8734761 7 5282816 7.1373596 6 6913681 6 145745 5.7180151 4.5456173 3.8794515 3 4124246 2.8944211 2 4617339 2.1155842 1.8386644 1.6171285 1.4398999 1.2981169 1.1846906 1 0939495 1.0213566 0 9632823

Fire protect on HFC emiss ons ktCO2e 0 0 0.07728 0.15456 0.21735 0.2803574 0 3435788 0.4359911 0 4851411 0 535824 0.6340467 0.730796 0.8258525 0.9407835 1.0594002 1 1588013 1.2853533 1.4042593 1.5467875 1.6777834 1.781143 1.9070055 1 9774154 2.1506142 2 1179203 2.1618859 2.1986473 2.2285666 2.2196504 2.2108679 2.2022171 2 1936961 2.1853029 2 1287356 2.0968046 2.0653525 2.0343722 2.0038566 1.9737988 1.9441918 1 9150289 1.8863035 1 8580089 1.8301388 1.8026867 1.7756464 1.7490117 1 7227765 1.6969349 1 6714809 1.6464087 1.6217125 1.5973868 1.573426 1.5498246 1.5265773 1 5036786 1.4811234 1 4589066

Aerosols HFC emiss ons ktCO2e 0 0 0 0.291005 3.532815 8.94608 15.097797 21 487668 27.722039 40 087458 54.444567 62.879257 65.919798 68.039339 70.330933 75.64506 84 353203 84.276115 81.657777 88.670955 93.030962 92.392784 93.10664 94 650244 96.187606 96 510362 95.623696 95.487348 95 351 95.351 95.351 95.351 95.351 95.351 77.412 41 534 23.595 23 595 17.69625 5.89875 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL HFC EMISSIONS  ktCO2e 0.286 0.3575 7.8526563 19.852181 54.020015 83.460781 113.34473 167.21138 216 59541 281.78557 374 96785 471.69686 547.90915 661.98702 759.3498 884.56575 987.42887 977 89745 1045 4373 1170.8881 1222 7548 1284.4254 1303.5756 1421.0997 1558.1119 1657.8731 1815.6473 1717 7228 1719.7789 1744 6874 1776.9692 1824.0127 1864.9221 1827.8878 1814 3021 1761 415 1714 9451 1691.9385 1657.5981 1610.3139 1565.2376 1507.4348 1458.8786 1428 6643 1388 002 1360 4288 1335.2064 1312.4348 1292.2488 1276.7205 1264.4565 1258.3918 1255 4024 1255.9301 1260.4965 1269.2465 1280.5215 1293.2523 1309.6545

Recove y

CO2 kt 125.4608667 125 40953 107.76993 121.66 126.29687 125.16753 106.59293 123.00713 147.35087 172.44187 166 55247 183.73373 171.9322 197 5864 192.86887 172.65013 195.8814 172.70587 161.28567 190 60653 184.558 120 26807 145.28727 165.4268 199.027 175.32753 161.40887 189.0416 197 58053

CH4 kt NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

N2O kt NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

HFCs t CO2 equ valent NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 388.96 574.86 1119.69 713.57 2627 7081 8169.2911 12655.877 16924 232 26202 33 23735.323 66067.575 54509.865 61406.11 66474.885 56636 535 64601 77 58359.935 73336.165 61727.12 36086.17 107542.63 69430 204 73209.003 78043 795 84871.105 91160.515 92981.256 95586.137 95763.145 94532.672 93991 652 93017.974 91438.59 89306.762 84544.684 80485.596 104285.13 101364.15 99968.062 98729 366 97611 54 96762.585 96217.927 95829.367 95962.09 96236.191 96723 456 97522.423 98670 185 99974.454 101308.83 102960.74

HFC‐23 14800 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

HFC‐32 675 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0 129 0.178 0.257 0.815 0.926 3.351 3.541 4 064 5.793 4 411 4.174 4.727 7.693 5.518 3 552 10.9 6.0906969 6.8937325 7.6461457 8 4815231 9.4241775 10 48131 11 659583 12 85955 14.330204 16.128816 18.264214 20.439523 22.648074 24.74591 26.738068 66.982145 69.790624 72.563568 74.861232 76.737205 78 270036 79.618864 80 748971 81 86984 82.940153 84.029628 85.461753 87.280025 89.301914 91.5663 94.056424

HFC‐41 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐43‐10mee t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐125 3500 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0.8803589 1.2693162 1.4131662 2 5994431 2.5656762 7.791 6.584 8 257 9.434 5.492 4.839 5.777 7.189 5.458 3 391 10.028393 8.6495764 9.444261 10.263416 11.336209 12 247774 12.641891 12 981975 12.828519 12.391774 11.994533 11.526772 10.944127 10.267179 9.2543195 8.4079935 7.7485165 6.9521278 6.346195 5.882243 5 5089381 5.2459852 5 0705367 4.9838792 5.0284243 5.1252636 5.244191 5.3793547 5.5157888 5 6519289 5.7875221 5.937904

HFC‐134 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐134a 1430 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0.272 0.402 0.783 0 499 1.8375581 2 872 3.784 4.053 5.05 3.875 9.174 9.067 5 353 7.195 7.024 10.4 7.073 8.992 8.244 6 175 18.964826 14.844813 15.060564 15.649217 16.521271 17 557411 17.925161 18.52825 18.969121 19.393275 20.009529 20.327891 20.486848 20.515727 20 131228 19.745213 19.59377 19.230789 18.951178 18.551326 18.072579 17 581691 17.112931 16 599818 16.107223 15.591842 15.139013 14.690908 14.301334 13.925812 13 458219 13.069921

HFC‐143 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐143a 4470 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0 2 0.6 1.3442695 2 0878421 1.9215115 5.239 3.604 4 946 4.308 5.457 6.706 5.556 6.739 6.065 2 906 8.4935234 3.0911373 3.1239853 3.2622617 3 5445025 3.7639573 3 5854074 3.5310087 3.368521 3.0774476 2.7987046 2.5228285 2.2463701 1.956755 1.4906983 1.0679571 0.8799295 0.5420589 0.3748963 0.2420105 0 1541064 0.0956473 0.057455 0 031878 0.0150188 0.0037653 0 0 0 0 0 0

HFC‐152 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐152a t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

HFC‐161 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐227ea 3220 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

HFC‐236cb t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐236ea t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐236fa t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐245ca t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐245fa 1030 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

HFC‐365m 794 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Unspec f ed m x of HFCs t CO2 equ valent NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PFCs t CO2 equ valent NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

CF4 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

C2F6 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

C3F8 t NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

C4F10 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

c‐C4F8 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C5F12 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C6F14 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C10F18 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

c‐C3F6 t NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Unspec f ed m x of PFCs t CO2 equ valent NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Unspec f ed m x of HFCs and PFCs t CO2 equ valent NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SF6 kt NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 9.344E‐05 4 605E‐05 0.0001514 0.0001447 0.0005019 0.0005631 0.0003052 0 0001675 0.0001529 0.0001661 0.0003256 0.0004837 0.0004132 0.0004427 0 0004612 0.0002805 0 0004682 0.0002832 0.0001773

NF3 kt NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Agg egate F‐gases t CO2 equ valent 929922.148 924651.87 484070.1 233207.06 217510.72 197694.15 357723 81 310206.57 289660 37 260675.88 303795 372571.18 483180.21 624951.36 675978.85 756836 12 894637.14 952974.71 1052358 7 1054434.7 1116280 1225130.6 1291272.6 1350750.1 1393796.3 1496155 4 1624172.1 1733659.2 1903025.4

HFCs and PFCs kt CO2 equ valent 909 949348 903 78987 462.165 210.5145 194.08026 173.27798 333.07636 284.622 264.80297 236.1112 284 23085 352.53445 459 86284 599.764 647.06301 731.42259 873.59127 933.10008 1033.0175 1031.8986 1093 4425 1206.1908 1270 3674 1332.5592 1376.9897 1479.6849 1606.8033 1718.8636 1888.3107
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