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1. Introduction

He Pou a Rangi Climate Change Commission (the Commission) is publishing this technical annex to provide

further information on the modelling, data, and analysis that underpins2@25Monitoring report: Emissions

reduction¢! aaSaaAy3 LINRPINBaa G2¢F NRa YSSiAy3 !'2GSIENBIF bSs
target.

This technical annex should be read alongsidefull report and other supporting material published on our
website,including

1 reportfigures and data
1 Stats NZ Quarterly greenhouse gas emissions by sector: December 2024 quarter.

The supporting material can be fourmh the webpagefor the 2025 emissions reduction monitoring report
climatecommission.govt.nz/ERRD25

1.1. About this document

This document provides further technical information for readers who want to learn more about the method,
analysis and modelling underpinning our monitoring report.

It coversthe following aspects of our analysis dfintingsthat supportour recommendation

1 ourapproach to monitoring including: the role of monitoriraur framework and toolshow we
consider emissions, removals and projecticersg how we assess progress, adequacy, and new
opportunitiesfor emissions reduction plans

howwe maitor emissions by sector
detailabout progress in reducing emissions

detailon new opportunities

= =4 =4 =4

information gaps that affected ouanalysis.


https://www.climatecommission.govt.nz/our-work/monitoring/emissions-reduction-monitoring/erm-2025

2. Our approach to monitoring

¢CKAA aSOGAz2y aSia 2dzi 2dzNJ I LILINBF OK F2NJ FaaSaaay3a ! 2GS
O2dzy i NE Q& SYA atheR®BGtarged dzZR3ISia I yR

To creatédits first report in2024 He Powa Rangi Climate Change Commission (the Commission) developed and

applied a framework for monitoring. The approach and toolscveated provide a clear view of how the

country is tracking to its emissions reduction godlsis report has built on thi@undationcreated last year

repeating the core methodology with improvements. We will continue to build on this approach thfatigie

reporting cycles.

Our assessment of the adequacy and implementation of the emissions reductics) ahehidentification of
areas for attention and new opportunities to reduce greenhouse gas emissions, can in turn contribute to the
D2@SNYYSyGQa S@2ftdziAzy 2F LI FyyAy3a FyR LR2fAded

Thissectionoutlines how we have designed our approach, based on international best practice and models. It
shows how we combine analysis of the latest available data and emissions reductisanpdgmolicies to
create the progress assessment required under the Climate Change Response Act 2002 (the Act).

Drawing connections is key to our monitoring work. Our analysis considers the many links between
32BSNYYSyYyld LRtAOASaAI SO2y2Yeés AYRdAZAGNRI LIS2LX S IyR (K
we also consider adaptation to climate change glside emissions reduction.

This recognises that work in one area can berikétother or conversely make it more diffictidt achieve.
Making the links between differerstpproaches can reduce the cost of action avaid working at cross
purposes. The strength t¢iiis systems approach to monitoring will budger time, enhanced through
engagement anduture work to deepen our understanding of thesemplex interdependencies and
connections.

2.1. Working from evidence: research, analysis and engagement

As an independent Crown entity, we base our work on research, evidence and analysis, and draw on the
expertise of our staff, our Board of Commissioners and He Pou Heggngaa n 2 NA | ROA &2 NE 062 R@&

In designing the approach for emissions reduction monitoxiregreviewed international research as well as

20KSN) O2dzy iNASAQ NBLRNIAY3I 2F SYAdaaAzya NBRdzOGA2ya |y
have drawn on include other monitoring systems used within Aotearoa New Zealand, and some intalnation

examples in use by independent climate bodies.

Our approach is baseith particular on work by the UK Climate Change Committee, which has produced an
annual emissions reduction progress report since 2009, evolving its framework considerably in tRis time.

While our work is evidence based, that does not just mean quantitative data. To assess progress on emissions
reduction, and the adequacy of the plan and its implementation, we have combined a review of the available

data on greenhouse gas reductions withadysis of the effects of government policy and action. Our

assessment, including the part that looks at wider systems and issues, is focused primarily on tracking
A2@SNYYSyid OlAzyd LG Ffaz2 RNIga 2y 2dzNJ tidslBodicid,dza ¢ 2 NJ
businesses, and other interested people to inform our understanding of how impacts of policies can affect

emissions reduction. Over time, the reports will evolve as we refine our monitoring approach. Hoestve

identify and measure the right things will develop as panefihing our approach

" Section 5ZG(3)(b) of the Act requires the emissions reduction plan to include sseutitii strategy to meet
emissions budgets and improve the ability of those sectors to adapt to the effects of climate change.



2.2. Role of monitoring

The Commission has two distinct functions under the wetprovide independent advice ardmonitoring

role. Bothsupport successivgz2 3SNY YSy G ad G2 | OKAS@GS K FiguteAstmyvd o Q& Of A Y
our monitoring work feeds into the wider policy cycle. The annual cycle of monitoring, and the reporting at the

end ofemissionsudget periods, will inform our policy advice. The Commission will next provide advice on the

direction of policy for the third emissions reduction plan (2§3235) in 2028.

Figurel: Emissions reduction planning and delivery cycle

EVERY 5 YEARS

Advice on the direction of policy

End of emissions budget reports for the Government’s emissions

Commission assesses reduction plan

emissions reduction progress

for the budget period Commission provides advice

on policy direction

EVERY YEAR Emissions
reduction plan
Govt sets emissions
reduction objectives
and actions

Annual monitoring Govt response
reports - Emissions to monitoring
reduction reports
Commission (within three
assesses emissions months)

ACTION Policy

implementation
businesses, Govt and others

communities and implement policies
households respond and actions

Local government,

. Climate Change Commission . Government . This report

Source: Commission analysis

2.3. Our monitoring framework and tools

CKA& &aSOGAz2y &asSia 2dzi GKS ! O0Q&a NXBIj dza NEwBlyfdpertinfF 2 NJ Y2 y A
Chapter 1: Introductionthe Commission is required under the Act to regularly monitor and report on progress

to meet emissions budgets and the 2050 target. The Act outlines the reports that have to be delivered and lists
matters that must be considered

The Act requires annual monitoring reports to include these elements:

1 measured emissions and removals for the most recent year where data are available from New

%St yRQad DNBESYK2dzaS DIFa LYy@Syiu2NE oDID Ly@Syid2NEe
9 the latest projections for current and future emissions and removals
1 an assessment of the adequacy of the emissions reduction plan and progress in its implementation,

including any new opportunities to reduce emissions.



The Act requires monitoring and reporting of progress towards meeting emissions budgets and the 2050 target,
and must consider, where relevant, these issues and impacts:

1 current available scientifiknowledge

1 existing technology and anticipated technological developments, including the costs and benefits of
early adoption of these in New Zealand

1 the likely economic effects

1 social, cultural, environmental, and ecological circumstances, including differences between sectors
and regions

1 the distribution of benefits, costs and risks between generations

f theCrowman2NA NBfFGA2YyaKALE GS 2 an2NA o6Fa RSTAYSR
YR an2NA

1 responses to climate change taken or planned by parties to the Paris Agreement or United Nations
Framework Convention on Climate Change.

¢CKAAd HnHp NBLRNI LINPOGARSAE || @ASs 2F LINPINBaa (261 NRa
particular point in time, showing progress to date and an assessment of how Aotearoa New Zealand is tracking

4
/

towards its emissions budgets and the Parget.5 SGF Af a 2y GAYSTNI YédefbuyiR G KS NE

in the full report in Chapter 1: Introduction

2.4. How we considemeasured emissions and removals and
projections

NewZS | f | Giéethause Gas Inventory

As required ader section 5ZK of the Acdlye evaluatethe measured emissions and removaigdhe most recent
year of the emissions budget period for which data is available from New Zé&xa@reEnhouse Gas Inventory
(GHG Inventoryj To assess progress in emissions reduction to date within the first emissions budget period
(20222025) we haveusd the historical data in the GHG Inventory

The GHG Inventory published in April 3@ovides data up until the end of the 2B2alendar year: the

secondyear of the first emissions budgéthis includes the use of 1§@ar time horizon global warming

potential (GWhkbo) values from the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report
(AR5).

In 2025 net target accountig’ contributions from the LULUCF sectweere publishedn the GHG Inventoryto
facilitate reporting under théNationally Determined ContributiofNDG. This was in addition to theeporting

of emissionsandremovalsusing theGHGInventoryapproachfor the LULUCF sectds.S ¢ %S| f I yYRQ& 9YA &

budgets and targets apply theet target accounting appach

Government projections

The latestGovernment projections are those from thgecond emissions reduction plafhis differs to last year
when the emissiogsreduction monitoring report used thiatest governmenemissions projectionat the time,
andthe/ 2 YYA a4 aA2Y Q& H spathi asRaghWaysfosassedsifighpdgfesthe ERP2 New Measures

i There are two accounting approachesed in Aotearoa New Zealand fassesig forest removalsLand use,
land use change and forestiyl{LUCHNnventory accounting, used in the national greenhouse gas inventory,
reports emissions and removals from all lamse changesTarget accountingsesonly a subset of emissions
and removals in the LULUCF secl@rget accounting is the methodology used for tracking progress against
national emissionbudgets andargets

i¢KS / 2YYAd4A2yQa HauH RSY2y&AGNI A2y LI GK NBLINBaSyda
Ly nAl ddeiogds widhtkd in 2022.



path (ERP2 pathlepresents the basis of th@overnmen@ ambition. This allows us to assess progress and fulfil

the requirements under section 5ZK of the Act to undertake the anatysisi K a G KS €t 6Sad LINR2SO
YR FdzidzNB SyYAaaizya yR NBY2QIfa¢o

Government emissions projections were published in December 2024 and were developed using the 2024 GHG
Inventorymethodology. Projections are combined with our assessment of the adequacy and implementation

of the current emissions reduction policies and plan.

There are eight policies within the second emissions reduction plan that were identified to have the greatest
potential to lower emissions:

1. Carbon capture, utilisation and storage

Organic waste management and landfill gas capture
Electrify NZ

Afforestation on crowrowned land
Wasteminimisation fund

Agricultural emissions pricing system

Product stewardship of refrigerants

8. EV charging network

No ok~ wN

The assumptions underpinning the impact of the eight policies, as well as any further changes, were in an
accompanying ENZ model, and made available to the Commi3s$ierENZnodelused in the development of

thelJr i K Ay GKS D2@SNYyYSyidQa asoz2y RpwishapiuiakhdughisomdB RdzOG A 2y
emissionswvere not correctlycharacterisedFor examplethe carbon capture and storage initiatives the gas

industrywere being modelled under Geothermal CCS in EREtbf the ENZ modelnd therefore emissions

for these werebeing assignetb the electricity generation outcome areslVe reassigned this in our analysis.

Alongside theeRP2ath, the Governmentprovidedseparatelow and high pathways as a nmae of
uncertainty.

Stats NZ emissions data

We supplementGHG Inventorglatawith provisionally estimated emissions for the 202lendar yearThe

data wasprovided bythe climate changeinterdepartmentalexecutive boardria acustomsed data request

from Stats NZThe estimates provided are quarterly GHG emissions and use the methodology aligned with the
GHG Inventory published 2024. We have made adjustments to the 2024 year provisional data to account for
methodological changes in the GHG Inventory publish&Db. TheStats NZ emissions dataes the most
recentdata for energyrelated emissionand combinesthesewith Government projections for other sources

and sectors.

The Stats NZ quarterly data allows us to assess the most recent progress on gross emissions reductions.
Removals from forests are not in the scope of the Stats NZ emissions accounts and therefore net emissions are
not reported for the 2024 year.

2.5. How we measure progress

Indicators

We have compiled a widenging set of indicators to measure reabrld progress These indicators, or key
measures, enable a deeper understanding of the driveiderpinning observed changes in emissions and show
visually the direction of travel in underlying trends. The indicators facilitate the tracking of progress over time
and our intent is that these sets of indicators remain largely consistenttpegear. Some changes are
necessary, however, as we refine the indicator sets either with new data or dropping indictors which may no
longer be maintained or informative of progress.



A subset of the indicators are shown in ttiell report to highlight key areas of progress. Within the Technical
Annex an extended set of indicators are presented, and which are comparable to laQteaitoring report.

Indicators are grouped by sector. The indicators show historic data from 2010, and where available projections
from the ERP2 path or EB4 demonstration path. Some indicators may show other projected data if appropriate.
Given that the ERP2 path was publighie December 2024, the status of progress has typically defaulted to
a¢z22 SIENIe (2 aleéeé¢o

Policy
''YRSNI GKS 106G GKS /2YYAadaaArzy A& NBIIdANBR G2 aasSaa ¢
LINEINB&aa Ay Ada AYLX SY &yhitdring kepoyt sve hanve Sndliisadyfrenp émissiomds C2 NJ § K

reduction policies and plara the 12 months up to 1 April 2025.

The Act requires, as part of monitoring and reporting of progress on emissions reduction, that the assessment
considers a range of issues and impacts. Our assessment of these broader elements falls into two streams.

1 We have looked at theverarching approachnd framework to address challenges at systewel
(seethese chapters in thé&ull report: Chapter3: Enabling system€£hapterd: Emissions pricing
Chapters: Whakahekengaehukinoand Chapter6: Impacts and benefits

1 We have integrated consideration of hdyarriers and enablers have been addressed whether
they present any ongoing risk tielivery of emissions reduction outcomes,pst of the policy
scorecard assessment.

Integrating emissions reduction and adaptaticenincrease the cosgffectiveness of actionand avoid locking

in counterproductive policieslhere are numerous examples where adaptatiom emissions reduction

actions are combiningp benefit New Zealanders, such as wheriastructure and transport systems are

designedo both reduce emissions and be resilientib@reasing climate change impacts. This tgpelimate

action can provide a wide range@o SY STFA G A F2 NJ A Y LINE @dugeihe wddvannifisSoa f A #Sa
impacts acrosslifferent comnunities®

How actions in emissions reduction plans sapport adaptation is considered across amalysis and forms
part of our assessment of thedequacy of current emissions reductipaliciesand plansOneoutput is a
crosscutting analysis of policies and plagsK A OK LINE @ AdRASRiBWlof pregrassitawaris the

O 2 dzy énhNsBiéha budgets ar@D50 target The crossutting analysigovers global trends; and domestic
policies, systems and tools, including thew Zealand Emissions Trading Schai&ETS

We use data collated by the Climate Change Chief Executives Board for their quarterly reports, to assess
implementation progress. These daaurcesprovide information on whether actions in the first emissions
reduction plan (including any new actions announced by the Government since the release of that plan) are
being implemented as planned, or if they have been delayed or discontinued. The fbaitadd our scorecard
assessment on the strength of curregavernment policies to achieve emissions reduatmitcomes.

2.6. How we measure adequacy

Benchmark

TheERP2 path represents tl@vernment@ ambition for meeting the second emissions budget (22@80)

and is the benchmark wieaveused for tracking progress. Wiaveused the same path to assess how policies
and plans intend to meet the third emissions budget (2@8B5), whilst acknowledging that there is currently
a shortfall in theGovernmen®@ plan for this period.

We quantify the emissions reductions expected to be achieved in the ERP2 path by comparing to a

counterfactual baseline representing how emissions may have tracked had no policies been enacted since the
emissions budgets were set. The baseline pathigtieY YA 84 A 2y Qa4 HAaHH QERINBY (G L2t AO
scenario, which was based @overnment emissions projections used in the first emissions reduction plan,

with some adjustmentsAdjustments were made to factor out some emissions reductions assumed to occur

9



from electricity generation and exotic afforestation in the Commis®i@®22 current policy reference

scenario. This is done to show the full extent of emissions reductions from these areas and enable us to map
our scorecard results on to these quantities. This approach is consistent with that used in the Con@nission
first monitoring report in 2024.

The baseline path was updated with methodological changes from the 2024 Inventory. This was to ensure that
the pathways could be compared on the same ba3isantification of reductions were calculatedif
Outcome Areas, covering all sectors of the economy

The ENZ model was used to quantify the emissions reductions between the baseline path and the ERP2 path.
To enable the assessment to bederequiredus to createa single version of the ENZ model from a
combination of alternative iterations of the model. The single ENZ model combined

f the Commissio® 2022Current Policy Referencé K 022€PR 0

{1 the Commissio® demorstration path from its advice on the fourth emissions budgét K S W9 . n
RSY2Y&GNI GAZYy LI GKQO

1 the path inthe Governmen@second emissions reduction plani KS WwIwt 1 LI i K

The process of combining the ENZ model required that the Comm@&<2082CPR path was modified so that
discrepancies in the underlying assumptions between different pathways could be made consistent.

The emissions reductions assessed are the cumulative impacts of the differences in assumptions used between
the baseline andhe ERP2ath. An example of the different assumptions between pathways is shown in
Tablel for exotic afforestation

Tablel: Assumptiors used in different pathway$or hectares ofexotic afforestationuntil the
end of the third emissions budget period

Exotic afforestation(Ha)

2022 CPR EB4demonstration path ERP2ath
Year Hectares Year Hectares Year Hectares
2025 32,000 2025 17,688 2025 27,930
2026 31,500 2026 15,791 2026 27,433
2027 31,500 2027 19,386 2027 32,702
2028 31,500 2028 22,980 2028 33,596
2029 31,500 2029 22,980 2029 33,310
2030 31,500 2030 22,980 2030 38,223
2031 31,500 2031 22,144 2031 37,786
2032 31,500 2032 21,307 2032 37635
2033 31,500 2033 20,471 2033 37478
2034 31,500 2034 19,634 2034 37316
2035 31,500 2035 18,798 2035 37,151

Source: Commission analysBommissioRd | RGA OS 2y (KR FRINIIKS 65 YA SHIAfAI2YRIQ &
emissiors reduction plan

The use of the 2022 PR baselingas consistent with thapproach usedn the 2024emissiors reduction
monitoringreport. Howeverunlike last yearbymaking thecompaisonagainst the ERR2ath there were
somecontradictory resultsAgricultureshowed an increase in emissianghe secondemissions budget
period,when compared on this basie. the emissions were higher in tlRP2ath than the2022CPR
baseline This difference was due to the underlying assumptions used in the different médess.of the
differencecould be accounted fdoy different variablesor i) land use, ii) livestock population and iii) nitrogen
fertiliser use. The first two contributed t@n estimate of stocking rat@, parametemhich could also be
manually overridden. Assumptiorvaluesfor total nonurea fertiliser vere higher in the 2022CPRandtotal

10



urea fertiliser was lowein the 2022CPR. Overallhere was a higher nitrogen fertiliser use in tAB&P2ath,
leading to higher emissiarestimates.

hdzNJ Iyl feaira 2F aSOG2NaR dzaSa WwWLRtAOe a02NBOIFMNMRAQ (G2 &
achieve emissions reductions wittéachsectoroutcomel NS @ ¢ KA & KSfLJA dza | yasg SN (K
country tracking towards meeting the second emissions budget (@2280) the third emissions budget

203k nopsO FYyR GKS Hnpn GFNBSGZ dzyRSNJ OdzNNBy G LRt AOASa

The scorecard assessment provides a clear, methodical and transparent framework for assessing the strength
of emissions reduction policies and plans to drive change in each sector. Specifically, the scorecards gauge the
ability of current policies and plarto achieve the identified benchmark outcomes within sectbeséd on the
ERP2ath) that contribute to meeting emissions budgets.

Like the monitoring map&et out inSection3: How we monitor emissions by segt@corecards help make the
/I 2YYAAaaA2yQa lylfeara OAaA0fSd ¢KSe WaKz2g 2dzNJ g2 NJ Ay 3
there are risks to meeting the emissions budgets and the nature of those risks.

We produce scorecards for the selected benchmark outcomes within segforeexample, irpassenger

transport we produce one scorecard looking at reducing the emissions intensity of vehicles, and one scorecard
looking at changes in the amount and mode of travel. The scorecard assessment uses four criteria and
questions, which are intended toftect the different elements that are needed to drive towards effective
outcomes.

1 Main tools: what are thekeycurrentpolicies that drive thenitigation actiors andunlock the enablers
to deliver the outcome inhe monitoring maps?

1 Funding and financearelevels of fundingufficientand durableand are plans to mobilise private
finance credible?

9 Barriers andopportunities: are therespecific barrier®r opportunitiesthat need to be addresseid
deliver the outcomé&

1 Timeline:aretimelines sufficient to achieve the keyrrent policiesand is there a roadmafor
achievingemissions reductions outcomes in teecond and thir&emissions budgets?

¢tKAa AyOfdzRSa SEIFYAYAY3I 6 NNASNE |yR Syl of SNE GKIFG NE
equity, including how impacts of change are distributed across different communities and regions. It also

includes consideration of the abilitp adapt to climate changd&.able2 shows the full scoring criteria for our

policy scorecard, including descriptions for each score level.

11



Table 2:Scoring criteriaused in the policy scorecards

Score

No
significant
risks

Moderate
risks

Main tools

Main policy(s)
is/are capable of
deliveringthe
outcome for this
area, with no
significant risks
identified around
their effectiveness
or settings.

Funding and

finance

Together, public
funding and plans
to encourage
private finance
are capable of
delivering the
pathwayoutcome
for this area, with
no significant
risks identified.

Other barriers
& opportunities

Key enablers (e.qg.
infrastructure,
workers and
skills) and key
barriersare
addressedwith

no significant
risks identified.

N EE

Timelines are
sufficient, and
there is a clear
roadmap for
future decisions
and policy
development,
with no
significant risks
identified.

Overall
assessment

There is no significan
risk to delivery. If
implemented, the
current policies and
plans, and their
respective settings,
are capable of
delivering the
outcome for this
area.

Main policy(s) is/are
largely capable of
delivering the
outcome for this
area, with some
risks identified

Together, public
funding and plans
to encourage
private finance
may be capable o
delivering the

Sme of the
enablersare
addressedand/or
some key barriers
remain.

There are some
timeline risks or
guestions
around the
roadmap for
future decisions

There is moderate
risk to delivery; work
is needed to address
risks and
uncertainties.

around their pathwayoutcome and policy
effectiveness or for this area, with development.
settings. some risks

identified.
There are There are some | Several key There are There is significant
significant risks funding enablers and significant risk to delivery; plans
around the commitments, but| barriers are not timeline risks are unclear and/or
effectiveness or many risks are addressed. and questions work is needed to
settings of the main| identified, or it is around the implement policies

policy(s).

unclear where a
significant portion
of the necessary
funding and
finance will come
from.

roadmap for
future decisions
and policy
development.

and address
significant risks and
uncertainties

There is no clear
policy,plan or
strategy for how to
deliver the
outcome for this
area.

Itis unclear
where most of
the necessary
funding willcome
from, and/or
plans to
encourage private
finance are
insufficient.

There imegligible
or no
consideration of
the key enablers
and barriers.

There is no clear
timeline or
roadmap for
future decisions
and policy
development.

Plans are either
missing, clearly
inadequate, or lack
funding. New
proposals are
needed.

* Aroadmap may not be necessary for some outcome areas where the timelines for key policy tools are sufficient aednshionelines
may not be required if there is a clear roadmap for getting to a-kng change.

Note: the overallassessment dfisk has a gref ) area on the bar chart for the third emissions budd#his represents a gdgetween the
plan and what is required to meet the emissions budget.

¢KS wCAl

theful NB L2 NI @ L G

ySig2N]l aQo

O2y G AydzSa
| 26 SOSNE

KA a

iKS

F2NJ LIzNLI2 &S y Si ¢ 2 N emaptei7(Eaadds)OdudiyRs. Baildisgsfl & & Sa & SF
FaasSaavysSyi Y
a02NBOIFNR R2Sa

Ay GKS
y 2 i

because the emissi@reductions it contributes to are covered within other outcome areas.

Enabling systemsemissions pricingnd impactsand benefits

TheAct requires the emissi@reduction plan to include &8 multisector strategy to meet emissions budgets
andimprove the ability of those sectors to adapt to the effects of climate ch&fsgetion52G(3)(b) this is
what we assess in thiall report in Chapter 3Enabling sstemsand Chapter 4: Eissions pricingThedomains
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coveredin the report arelisted below. Thdist of domains isnformed bythoseincluded ingovernment
emissions reduction plans®l 4GS ' yR Ay GKS /2YYAaaAizyQa LINBEQGA2dza | RO

1 Funding and finance

Urban design, planning and infrastructure
Research, science, technology and innovation
Nature, the circular economy and bioeconomy
Adaptation

Governance

1 Emissions pricing

= =4 —a —a -1

There is a broadange ofways in whiclcombinations ofactionsacrosshesedomainscould be effective in
supportingclimate objectivesin recognition of the diverse approaches possille,donot assess adequacy in
terms ofspecifichenchmarks in particular arealmstead,where there is suféiient information to do sopur
assessmenis based on

1) Coveraget KS SEGSYy(d (2 6KAOK &ddrEssed thensaNsariidry, dpRattunitidsILINE | O K
and issues discussed in previous Commission advice
2) EffectivenessAny risks to effectiveness gbvernment policiesn these areas

Impacts and benefits

The! OG NXBIjdzA NB& G KS SYAaaastaegy toNiiBadzthé impayts that redyicing 2 Ay Of dzR
SYAaaAirzya FyR AYONBIFaAy3a NBY20Ffta gAftf KFE@S 2y SYL}X 28
communities, including the funding for any mitigation actifsection 52G(3)(c))

ForChapter 6impacts and benefitm the full report, in addition tothe two elements abovécoverage and
effectiveness)our assessment is informed Bpy new evidence abounpacts that majhaveemergedsince
our 2024 report

2.7. How we measure new opportunities

Quantifying where the Government could reduce emissions further

For the third emissions budget period (263Q35) theGovernment® ERPPpath shows a shortfall in emissions
necessary to meet the budget. The policies and plans described in ERP2 are insufficient to achieve the third
emissions budget. We therefore undertook an exercise to quantify wher&tivernment could reduce
emissions further.

The Commissid® EB4lemonstrationpath was released in 2024 and represents a recent assessment of what is
consideredeasible. The EB4lemonstrationpath was developed to be set of measures and actions within

each sector that would deliver the recommended fourth emissions budggetur EB4 advice statdtljs not

the only option, it is not a forecast of what will happen, and it is not a strict plan that Government must follow.
Otherpathways, such as thgigh technological antighsystem changéHTHS)path, were developedn the

advice that could achieve more ambitious reductionger shorter timescalesHowever, for this exercise we

used the Commissid@ EB4lemonstrationpath as an example pathway consistent with achieving the

emissions budgetandthe 2050target.

The quantification of further emissions reductions was assessed by comparing the Com@&R8RECPR and
Commissio® EB4lemonstrationpath. For each Outcome Area, if the emissions reduction was greater than
that shown in our assessment of adequacy then we concluded that further reductions were feBsitdeme
Outcome Areas, the ERP2 patiowed greater reductions ian emissions budget period, in which case
assumedhat no further reductions wereeadily present.
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3. How wemonitor emissions by sector

Monitoring maps show the building blockéhicha S 2dzi | WiKS2NE 2F OKIFy3SQ 2NJ U

sector. Theymake visuathe variouselements of a changandthe connectiors between outcomes, enablers,
and policies for emissions reductiothemaps arealsoused to derive the wider set of indicators we use to
show and assess realorld progress towards pathways outcomes and enablers for emisséntuctions.

We have used them in our monitoring of emissioeductions to make our assumptions cle#iis a way of
showing our workings.

Different layers of information make upraonitoring map for each sector we report on.
f Emissionsgoat KA a Aa | dortiNmappisly eXeiciseNdhShiusedteasure emissions

reduction progress (foB E YLX S & St SOG N Gédiicess:a SoyeS NdNiielgRéyd @S YA & & A ¢

availablethe goals are based dBovernment plansptherwise the goal on the map draws on tB®RP2
path (the benchmark used for this monitoring), set in teecondemissions reduction plahe
content in any paler boxes relatés emissions occurring outside of AotearNaw ZealandThese are
out of scope of emissions budgets and targets, but they are included for completeness.

1 Pathway outcomesThese are the specific changes within sectors that contribusectoeving the

emissions reduction goéor examplegreduceSt SOGNRA OAG& ISy SNI A2y SYAaaha?z

1 EnablersThese are theritical factors that need to be in place for the pathway outcomes to be

achievedd T2 NJ SEVFRINBE (& 2y | YR RIFEGFEé FYR &aLyTNF &dNHzOG dz

1 Policies.These are policies and strategtbat implement or action the enablerhey may drive

SYANd&d4A2ya NBRAZOGAZ2Y & 2 NI NRENHBR &l WR NNESHEGI 0TS NG SEN

AYY20) GA2YE
1 Contextual factorsThese are changes outsi@vernment climate policy that could haveajor
effect on the ability of the sector t@chieve the pathway outcomdfor exampled Bbal technology
I RO yOSYSga¥Y¥SaYRY O2yGSEG¢E
Pathway outcome benchmarks providedtle top of monitoring maps may not bentirely consistent with
figures shown inndicator dashboards as they abased on projections from differemgreenhousegas
inventories.
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3.1. Energyindustry and buildings
Electricity supply

Figure2: Electricity supply monitoring map

Reduce eledrici

+ Annval eledricity genaration emissions * Efficient electridty use (Refer fo Tronsport, Buildings, Industry maps for
* Emissions intensity of electricity generation electrification measures)
+ Percentage of generation from renewable sources * Electridty and renewables as proportion of total final energy consumption

Increase electri
renewable

+ Total renewable * Metwork religbility |[* Peak demand growth

* Number of new * CER integration
connections * Flexible demand

available {MW, MWh)

* Distributed generation

generation capacity
* Mew renewable

from coal, fossil
gas, diesel
faill,
cogeneration
+CCS

generation emissions,
emissions intensity

* Mumber of plants with
MNCG capture or
reinjedion

generation pipeline
* Dispatdhable low-carbon
generation capacity and storage capadty
* Energy storage apacity * Metwork utilisation

Information and data Capacity & apability Infrastrecture and consenting

* Low Voltage network visibility * Number kay personnel —e.g. * Mew generation and network build
* Smart devices, interoperability & access to eledrical engineers + Consenting timeframes
smart meter data * Training and sills development * Copacity of consenting authorities
* Valve stack for flexibility * Supply dhains for low-emission fuels
* Spare network copadty available + pvailability of funding and financing
+ Standardized, effident connection processes to suppert deployment of
* Long-te rhole-of: gy-system strategy infrastructure
* Consumer information-energy costs & * Policy stability /attractive investment
switching environment

* Time to process new
connections

Production and supply of goods and

Fair and effident eledricity pridng Behavior change and public attitedes

services
+ Competitive markets * Price and availability of ocia| license {generation and
+ Average wholesale and retail electricity renewable generation network build; confidence in the
prices technologies sector & market; affardability and
* Cost of new wpply relative to forward * System reliability/resilience "E“u_b_“if)'}_ ) :
contract prices + Capacity and energy margins met * Sufficient |n_nem|ve/m|.1hdenne te
* Availability of cost-reflegive tariffs * Price and availability of thermal reduce fossil fuel use /increase the use
* PPAs linked fo new renewable generation fuels (flexible, secure supply) of renewables. )
+ Standardised and effident connection pricing * Acceptance of non-netwerk solutions

{capacity of, and/or # of metered
connections contributing tol

Long-term planning /strategy R&D & Innovation Regulation

+ Mational and regional transition strategies for * Grants/contestable funds for R&D * Resource management reform and
energy system, subsystems, or fuel types * Geothermal CCS working grovp consenting

* Planning for electridty system evoltion; * Allowance for innovation and non- * Offshore renewables regulations
peaking, firming intermittent renewables, traditional solutions for networks = CCS regulations
market structure, distributed energy resources * Pilot programs, leamning by doing, * Matienal pelicy direction statements

* Waorkforce planning sharing of lessons leamed * Competition measures

= Economic regulation of networks

= Equipment regulatery standards

= Standard protowmls for communiaation
and dota exdange

Education, awareness &
Pricing and incentives - Infrastructure & deployment
engaogement

+ NZETS * Energy performance labelling * Green finance, low-interest loans
* Renewable energy cerificates + Uptake of time-of-use retail plans * Renewable and/or aitical energy
* Realtime pridng and dispatch notification * Smart device availability and zones
produds wptake * Targeted investment to vnlod fossil
+ Distribution pricing reform * Infarmation portals, savings fuel use reduction/increase uptake of
* Supply contrads, risk manogement products «calevlatars renewable energy
* Government proarement rules

Global tedhnology Global behaviour,

advanement demand & trends

o

* Technolegy costs and + Geopelitical instability * Reliance on inflows to hydro systems + Changing wind and
leaming rates: eg., scale || * Trade protectionism * Capacity and energy risks hydro inflow patterns
driving price reductions * High glebal demand * High and volatile eledricity prices * Increased likelhood of
{salar, batteries) for renewable tech * Tight and diminishing gas supply extreme weather events

+ Advancing battery * Price of critical * pMaterial new demand from * Vulerability of network
technology mineral: and materials elearification yet to be realised, and generation assets to

* International standards * Fraight costs, supply industrial demand dropping climate-related events
far flexibility / «chain disruptions * Increasing residential demand [mild + Changes to space
interoperability + Competition for skilk winters masking rising peak demand) conditioning demand

and equipment * Sluggish economic conditions, low NZD
* Energy hardship/afferdability
challenges

e ““ See—

Source: Commission analysis
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Industry

Figure3: Industry monitoring mafy

* Emissions intersity of

wce material and product use

* Maoteriols (metols, minerals] used (see

ions from imported materials &
mamnfacured produds

production

I Waste and ciradar bi mops

£ )

9

]

3

o

F

‘; * Energy intensity of = Swirch ro low-carbon + Annwal IPPU

z produdion energy sources: Use of emissions

* Flexible industrial elearicity, gecheat v s

demand available biomass /biofuels

* Fossil fuel use
+ (S, BECCS

Information and d

* Reliable, transparent and
standardized energy & emissions data

* Company climate targets and plans

* Visibility of alternative fvel and
produd options

* Valve of energy demand Flexibility

* Mumber of key personnel, e.g.
engineers

Infrastructure, consenting and fuels

* Enabling consenting regimes:
fimefromes, and copadty of consenting

+ Training and kills dk
= Capaciry of supply chains ro deliver
emissions-redvcing technology

* Effective Crown-M3oeri relationship
le.g, in geothermal and other
renewables}

* Effective govt-industry relationships

* Effective aoss-sector relationships,
e.g., forestry-process heot vsers

Behavior change and public attitudes

* Social license - public support for NZ
industry and for the of

* Waste caledion infrastructure {see
‘Waste map]

* Aternative fuel supply chains:
competitive, secure supply of low
emissions energy sources

* Fit-for-purpese elecricity system

* Efficient wse of energy ond resources

Investment, finance

* Access to apital and financial

alemative fuels
* Demand for low-carbon produects
* Low-carbon energy sources proven
and reliable

* Transparent, fair, efficient energy
pricing

* Investment confidence for redudng
emissions

Long-term penning/strategy

* Mational and regional strategies for
energy system, subsystems, or fuel
types

= Waorkforce planning

* Industry or sector plans and roadmaps

Inno

* Grants/contestable funds for R&D
* Pilot programmes, learning by doing,
sharing of lessons leamed

* Innovative energy supply agreements

Regul

* Resource management reform

+ Offshore renewables regulations

+CCS regulations

*Mational pelicy direction/statements

* Competition measures

* Mandatery climate -related disclosures

* Extended producer responsibility (see
‘Waste map}

* Product standards and environmental
produd dedarations

* Electricn| connection processes and cost

Pricing and incentives

*ETS

* Competitive markets

* Renewable energy cenificates

* Internaticnal competitiveness
mechanisms (Industrial allocation,
CBAM}

* Loans, grants, contestable funding,
rebates

* Electridty pricing reform

Education, awareness &

engagement

* Information portals, awareness
campaigns targeting industry and
‘consumers

+ Sector

Infrastructure & deployment

* Green finance, low-interest loans
+ Renewable and/or aitical energy
zones

preg
{industry-led, jointly industry /govi-
led)

* Energy transition support
programmes

*Targeted i to unlock fossil fuel
use redudion,/ingeose uptake of
renewable energy

+ Government proarement rules

Global technology Global behaviour, demand & trends
advance ment

« Technology costs and * Trode protectionism
leaming rates: e.g., scale
driving price reductions
for sclar and batteries

* Technologies for H24
industries remain
expensive and at early
stages of adeption

* Investment and interest in

* High global demand resulting in
competition for renewable tech and
kills

+ Price of critical minerals and materiaks

* Freight cost volatility

* Decarbonization incentives wrapped vp
as economic stimulus / domestic

§
i
;
3

mamfacturing support (e.g., IRA +

(CC3, however affordable Chips and Science Act, EU's Mef Zero
selutions at scale are yet Industry Act
10 emerge * Bioenergy sustainability concerns

* Single-firm beavy industries

+ Regional economic contribution

= High and volatile energy prices

= Tight and diminishing gas supply)

+ Slug gish economic conditions, low
NZD

* Perception of sovereign risk

* Largely technology takers

* International competitiveness;
emissions leakage, industrial
allocation, CBAMs

* Distance from export markets

Source: Commission analysis

* Vylerability of
infrastructure, energy
systems, and supply
chains to events.

* Fire, pest, and
disease pressure for
exofic forest estate

* Impacts on land use
patterns

= Impacts on primary
produdion and
hence processing
demand

*The pathway outcome benchmark for domestic industry excldidesinated gasesf{gase$, as there is a separate monitoring map and

benchmark for this.

Note: emissions showninthe y RA O 2 NJ F2 NJ WL y Rdza (i NO\ SkofiorS58 sdeNiiglier becduRe itliklid &xhisest

v The content in any paler boxes relates to emissions occurring outside of Aotearoa New Zealand. These are out of scefmnsf emis
budgets and targets, but they are included for completeness.
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Buildings

Figure4: Buildings monitoring map

demand in buildings

* Percent of (space and water} heat demand in buildings met * Total annval energy demand {commercial buildings}
" by low emissions sources * Total annval energy demand (residential buildings}
g * Volume of coal use in commercial buildings * Average elecridty demand per ICP
] * Volume of fossil gas use in commercial buildings
E * Volume of fossil gos use in residential buildings
H
H
=
]
s * Mumber of buildings wsing fossil gas * Energy intensity of new buildings + Efficiency of lighting and appliances
{ICPs) (gCO2e/m2} + Share of consumers on time-of-use or
* Energy intensity of existing load control tariffs (see Electricity
buildings supply map)

Information and data

* Consumers with smart meters and smart * Number D{_h}y mmel . * Access to apital and afferdable
technalogies * Inwestment in apprenticeship finance

* Electridty distribution businesses (EDB} WP.FH.)” . * Access to mortgage or lean products
visibility of load * Training and skills development + Energy Pricing {see Eleciricity Supply

* Standardisation of emissions took and and fossil fuel supply mops)
databases

* Building retrofit rates
* In-use performance data

Behavior change and publ ionand s a
Partnership & collaboration mn:lri_ nge and pu Production and _‘uF_npl,r of goods and
attitudes Services

+ Internatienally aligned building * Public awareness of low aarbon * Prices and availability of low
codes/standards options for buildings and issi liances and tedinol

+ Internationally aligned mandates for appliances + Availability of low emissions fuels (s=e
appliances (E3 programme} + Builder/developer awareness of tossil fuel supply and electriaty maps)

+ Parmerships with Avstralia low carbon options

+ Effective government /inclustry * Building owner/developer
relationships awareness of regulations

* Effective Crown-Mori relationship * Energy and emissions as a

determining fadaor in retrofits

SR =S

* MZ Energy Efficiency and + Grants/@ntestable funds for * Energy advice services
Conservation Strategy (NZEECS) R&D * Campaigns to raise public awareness
* Central and lecal government * Government agency w-funding * Support for Energy Edvantion in
procrement rules Communities [SEEC) funding
* Interoperable data standards * Programmes and funding to support

apprenticeships and vpskilling

Funding and finance Regulation
* Targeted incentives for low carbon or energy efficient * Performance-based ratings for residential, commercial and
optiens e.g. low interest loans public buildings
* Green finance * Voluntary energy performance scheme
* Priding signals, inchiding ETS (see Electricity supply map * St lined liance with building regulations to enable
* Funding for space and water heating and rebates for energy retrofits
effident equipment * Equipment Energy Efficiency (E3} Programme

* Performance measures under Building Ad /Building Code
* Healthy Homes Standards
* Smart charging

Global behaviour, o Global technology Climate change
demand & trends Eupes e advance ment impacts
* Geopolitical * New Zealand has high levels of housing and * Increased improvement | | * Impacts on heating

i changes could energy vnaffordability and high propertion & availability of hot and cooling

. mean increased of housing that is damp,/mouldy when water heat pumps * Impacts from

& availability of measured internationally * Battery storage climate change,

E solar panels from * Gas supply issves mean gas costs for improvements such as sea level

H China buildings are likely to increase substantially * Solar panel rise, fires, or

= * 3mart chargers and remain high for the foreseeable future improvements extreme weather

3 becming well + The average oge of residential dwellings in * Vehicle to grid events
established Mew Zealand is around 50 years old capabilities * Amount of flexible
glebally + & small pertion of people live in their own demand available

home in New Zealand

Source: Commission analysis

Note: the pathway outcome benchmark for building operational emissions uses a different calculation approach to the measuredsemissi
in the indicator dashboardSgction ) due to modelling limitations.
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Gas supply and domestic oil and gas production

Figure5: Gas supply and domestic oil and gas productmenitoring map

Reduce upstream emissions Reduce emissions in gas networks

* Upstream cil and gas produdion emissions reduce 73%

* Tramsmission and distribution emissions reduce 22% by
2035

orsumpticon

Pathway sutcomes

* Reduce venting and * Lower consumption * Investment in * Improved * Electrify distribution compressors
flaring of fossil fuels existing gas fields leak * Demand redwction

* CCUS at preduction through near end of |ife detaction * Metwork consolidation
fadlities dearbaonising end = Active permits and repair + Distributed production and

* Low-carbon enargy for
pradudion fadlities

wses * Exploration adiviry integration of low emission gases

Demand side and increasing availability of

Infrastructure & conse

Information and data

low emissions alternatives

* Reliable, transparent and * Demand side measures — reductions in gas * monaged gos pipsiine
standardized gas supply and demand vse infrastruc fre costs in tronsition
data for market participants, incleding * Rate of fuel switching to low emissions * Renewable gos use in exiging
availability of gas for end uses alematives including electrifiation, . ;:::I::I”FE?:L repurposing of

+ Gas network cst and cost recover i - pmeEn’

o ne T biogas and hydragen - see Industry and infrostructore for COUS
. i i . Transpert maps} * Infrostruc ure development for

* Cost information, inchiding costs of * Transitioning electridty system from fossil aternative fug
alternatives fuels while maintaining reliability {see * Standaords and safety reguaticn

eledricity map)

Partnership & collaboration Production and supply of goods and services

* Internatienally aligned approadches / standards = Efficient supply chains
* International agreements/ Malls * Price and availabiliry /resilience of supply of fossil gas and
+ Effective Crown-MEori relationship alemnative fuels
*Well-integrated plonning processes across relevant systems * Enabling systems and regulation for CCUS
+ Effective and equitable transition planning and support for = Availability of feedstocks renewable gases
workers and regiens dependent on fossil fuel * Electridty supply for green hydrogen
produdion /supply = Ability to flex fossil gas system e.g. for electridty peaking

= Availability of investment to support commercialisation for
altemative fuels

Long-term plenning/strategy R&D & Innowvation Regulation

* Government Policy Statement on Blectricity * Grants/cntestable funds for R&D * Limiting new fossil fuel exploration and
* Maotional and regional strategies for energy * Pilet programmes development

system transition and fuel ')’PE + Sypport for business development + Economic regulation of gas networks
' P'““ for o monaged frandtion away frem and commerdalisation * Regulation to enable CCUS

fomil gos o * Regulation to enoble vptoke of
* Action plans for low-emisson goses renewable gases

e

* Strotegies :DI' ﬁ::enhi:):cmun * Align with intemational

o =g ' " certification for renewable gases

cenaergy

Pricing and incentives

Infrastructure § ployment

+ ETS pricing on fossil fuek * Training and skilk development + Support to develop alternative fuel
+ ETS changes to enable CCUS and other * Progrommes and events to connect supply dhains and markets to enable
removals stakeholders across sectors switching from fossil gas
+Waste levy and waste minimization * Infermation porrals, tools, and
funding calovlators for businesses and
+ Support for energy effidency and fuel consumers

switching to reduce fossil gas vse

Global context and technology

Domestic context Climate change impacts

advancement

+ Geopolitical instability impacting glebal * Market dominated by Methanex * Risks to gas supply
H energy markets, fuel supply, and vse * Gas shortage — availability and pricing, and infrastrecture from
% + Short-term growing demand for need for gas/electricity affordability and seq level rise or
-E LNG fflexible gas supply to balance security in transition erasionslips
.g renewables to support elecrifimtion * Proposed energy park at Marsden Pt, formerly cavsed by floods
H * Investment and interest in CCS, however the site of NZ's only oil refinery
E afferdable soluitions at sale are yet to * Importing ING being ansidered to help meet
3 emerge short term demand for flexible gas

* MNZ is signatery to a global target to
reduce methane emissions by at least

3094 from 2020 levels by 2030

Source: Commission analysis



3.2. Transport

Figure6: Passengerransport monitoring map

i

0

E

o

2

3

o

»

; + Tatal houvsehaold travel per « Share of active and public « 7EV thare of vehicles + Emissions intensity of

-; person ) transport entering fleet fossil fuel vehicles

e * Average vehide « Travel by mode * ZEV share of vehick entering flat
ocapancy fleat * Market share of low

* Trip distance /time spent carben liquid fuels (incl.

travelling vsing carbon- biofuels}

intensive modes

Information and data Capacity & capability Infrastructure and consenting

* Coverage/quality of Waking &

* Travel planning information for * Number of key personnel —e.g.
transport network users trarspaort/urban planners, ZEV Cycling -"_{!“""":“"E
* Reliable, transparent and mechanic stc. . leoﬁub':{vg?vemu#
standardised public transport, walki « Traini reliability services
e d:u port, ng Training and skills development + ZEV charging refualing
. igns targeting infrastrecture — public & private
consumers * Compad vrban development
= Accessible supply of eledricity (see
i electricity supply maop
-2
e ion and =
* MNetwork planning — MZTA and * Road pricing and demand * Supply of ZEV {availability in
regional /loa| government management took different vehide classes, copiral
* Regional /locl| government and public * Use of ride share services cost of new/used ZEV]
transport serviee providers * Greater public oceptance of vsing * Availability of bike, scooter &
* Effective government /industry EV's, public transport and active mige-mokility devices [sales)
relationships transport = Availability and emissions intensity
+ Effective Crown-M3eri relationship of low carben liquid feels

* Mational Pelicy Statement on land * Government agency co-funding + Yehicle emissions standards
transport * Co-funding with loal government to * Land Transport Regulations and
* Regional /loml government support transition to zero-emission Rules
transport/spatial /district planning buses * Resource Management Act and
*Waking and cycling strategies/plans * Grants/contestable funds for R&D natienal pelicy direction

*EV Charging Strategy/plan

Pricing and incentives

* Road pricing (inchding Rood User

Infrastructure & deploym

Charges and tolling) . Susruil.'nble Trl:.l\'l'-_‘| lII'I'hpCI'Q.I'S {co- * Matienal Land Transport Fund
+ Incentives for EV uptake benefits of active and public {NLTF} — adive/public transport
+ Parking fees transport} . infrastruchure
« Public transport fare structures * Road safety campaigns * Transition of Government vehicle
fleet to ZEVs

+ Electridty netweork connection
policies /charges
+ETS

* Depleyment of ZEV charging and
refuelling infrastructure

Global behaviour,

Global technology

Climate change impacts

demand & trands Domestic context

advancement

n * Battery technelogy + Global supply of TEV + ZEV uptake . ?umu\l;e to m{mhl";aum
8 prices + ZEV uptake in key * Energy prices {_lll_l:hldng rom climate rel events
j * Hydrogen and low markets fuel and electridty
= carben liquid fuel + Global supply & prices) _
-g prices uptake of ZEV public * Household expenditure
4 transport, buses & on transport as
g ferries proportion of income
* Policies disincentivising

EV uprake

Source: Commission analysis



Figure7: Freight transportmonitoring map

Reduce emissions intensity of freight modes

* Averoge emissions intensity of freight transport

Increase the share of low

emission modes {Shift) 3 s (Improve)

* Mare efficient use of
freight movements
{Tenne-km per vehicle-
km)

* Share of tonne-km
maoved by rail and
coastal shipping

es * Emissions intensity of
entering fleets fossil fuel freight
+ ZEY share of wehicke-km transpert (emissions per
vehicle-km travelled)
* Market share of low
carbon liquid fuels

Infrastructure & consenting

* Integrated freight hubs

w
]
E
o
2
E]
[
H
H
=
[
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Information and data Capacity & capability

* Number of key personnel, e.g. ZEV

* Reliable, transparent and

standardised freight data mechanic etc. * Heavy vehicle dharging /refueling
= Training and skills development infrastrecture
* Infrastructure for elactric rail and
shipping

* Accessible supply of eledricity {see
eleciricity supply map)

Production and supply of goods

Behavior change and public attitudes :
and services

Enablers

Partnership & collaboration

* Pressure from producers and product
suppliers for low emission freight
options

+ Availability of quality ZEV
gptions in different freight

* Integrated network planning — MoT,
MZTA, Kiwirail, private sector and
lom| government classes

= Rail freight netwark planning * Capital cost of new and vsed ZE

* Road freight netwerk planning freight options

= Effactive Crown-Maori relationship + Availability and cost of

sustainable low arbon liquid

fuels

RED & Innovation Regulation

* National Policy Statement on land * Government agency co-funding * Land Transport Regulatiens and
fransport + Support for early-stage hydrogen Rules

* Mew Zealand Rail Plan projects * Health and safety for new vehicle

* Matienal and regienal freight and for * Grants/contestable funds for R&D and feel types

* Wehicle emissions standards

* Resource Management Act and
national palicy direction

Long-te rm plenning/strategy

supply diain plans
* Action Plan for low emission fuels
*EV Charging Strategy,/Plan

Pricing and incentives Infrastructure & deployment

engagement

* Renewable freight certificates
+ Green shipping corridors
* ETS - coastal shipping,/fishing

* Travel planning information * Mational Land Transport Fund —
* Read level of Service /status inchyding rail network and coastal
information for rood freight shipping funding
vessels transport
* Road wser charges and exemptions

* Awareness raising /safety
* Incentives for ZEV vptake /

infarmation for use of low airbon
liquid fuels

Global behaviour,
advancement demand & trends

Global technology Climate change impacts

Domestic context

* Battery technology,

* Glebal supply &

= ZEY freight vptake

+ Damage to freight

e prices and supply uptake of zero emission * Energy prices [including related road, rail, and
4 chains light and heavy trucks fuel and electridry port infrastrucrure from
'E * Train electrification and coastal shipping prices) climate related events
E development vessels * Policies disincentivising
% * Technolog y readiness * Timing of routes for EV uptake
H level of zere emission shipping {cost,
é freight technologies convenience and
* Hydrogen and low dediing availability)
carbon liguid fuel * Time sensitive gaods
prices

SourceCommission analysis
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Figure8: Aviation monitoring map
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Information and data

Capacity & capability

* Reliable, transparent and * Number of key personnel, e.g.

standardised aviation data oeronavtical engineers

* Training and skilk development

Enaklers

Partnership & collaboration Behavior change and pu itudes FlediEirant su;_'.lphr izreis
and services

* Public-private leadership body * Reduced business flights due 1o * Domestic production capacity of
focused on decarbenising domestic increased virtval meetings synthetic or bio-based

aviation (Svstainable Aviation * Public surveys on attitvdes towards alternative feels
Aotearoa) flying ond alternarives

* Government suppert of airline net
zers 2050 goals

* International collnboration with
Auvstralia

* Effective Crown-M3ori relationship

Long-te rm planning/strategy

RE&D & Innowvation Repulation

* Innovation funds + Systainoble aviation fuel (SAF)

+ Grants/contestable funds for R&D mandate

* Researdch partnerships * Enabling regulations for use of
sustainable aviation fuel

+ Enabling regulations for use of
hydrogen or e-SAF

+ Safety regulations and approval of
new aircraft and drones

* Tourism Strategy,/Plan
* MZ Hydrogen Aviation Consortivm
* 5AF Consortivm

Education, awareness &

Pricing and incentives Infrastructure & deployment

engagement

= Aviation levy + Edvcation campaigns targeting
=ET3 consumers and industry
* Information portals

* Investment in SAF ‘hydrogen/ e-
SAF infrastructure

* Mechanisms to enable private
investment in infrastrecture

Global technology Global behaviour,

Dromestic context Climate change impacts

advance ment demand & trends
* Mare efficient aircraft * Global vptake of SAF * Price of domestic + Damage to airpert and
E design * Cost of zero/low SAF /low emission fuels aviation reloted
1] * Technolegy readiness emission aircraft * Cast of travel for infrastructure from
'E levels of low and * Oil price passengers indeding climate related events
H zero-emission aircraft * Cost of SAF produdion government levies
3 + Development of SAF « Changes in tourism + Availability of
5 atscale demand akernative inter-
regional transport
options
Source: Commission analysis
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3.3. Waste andfluorinated-gases(f-gases)

Figure9: Wastemonitoring map
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* Construction wood waste reduction

* Resource efficiency through sustainable product design and
designing for a drovlar ecnomy (see Industry mop)

Partnership & Behavior change & - 0
collaboration public attitudes Information and data

* Food waste diversion

* Food waste resawe

* Recyding of paper and ardbeard {fibre}
* Wood waste revse
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consenting SErvices

:
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- Comprehensk o i new - Support and . Effective use of - Waste operator data
regional rescurce and upgraded f:D!lub?ru.ve. with diversion and reporting .
recovery networks rescurce recovery iwi/MBori in resource recovery - Address uncertainty

- Capacity of infrastrocture. opportunities to services related o National
diversion + Access to diversion reduce waste - Societal expectations Greenhouse Gas
infrastructure services and and promaote regarding produd Inventory waste
{recycling, resource recovery cirmlc_""y right to repair e"‘i”i“_"s _
composting, fadlities - Effective - Consumer behaviour - Compliance with Waste

bic di . n government/ to achieve food Disposal Levy
fadlities} to be recovery service industry waste avoidance infermation and
expanded delivery within each relationships reporting requirements
. - Establish baseline for
region .
‘wastewater emissions

rm plnning/strategy

* Strategic waste infrastructure plan to
guide infrastructure development and
Waste Minimisation Levy funding
spend

* Circular Economy Strategy and
implementation plan to increase waste
avoidance and diversion of waste
away from landfill

Pricing and

* Effective pricing and incentives to
ensure all landfills owners are
incentivized to install effedive londfill
gas capture systems

* Incorporate dosed Class 1 landfills
into the NZ ETS to incentivize effective
and ongeing landfill gas capture

* Steady planned ingease of waste
disposal levy over the longer term

Regulation

* Territerial Autherity level
regulation to restrig or prehibit
oarganic waste disposal to landfill

* Territerial Authority | to

Education, awareness & e ngage ment

+ Effective use of diversion ond resource
recovery services

enforce waste separation and
waste bylaw standards

* Effective Regional Council
monitering and enforeement of
landfill resource consent conditions

* Regulatien requiring landfill gas
captere at all Class 1 landfills

* Updated Waste Minimisation Act
and Litter At provisions to
adieve waste avoidance and
diversion

* Waste hierarchy consideration is
enshrined in legislation

* Effective regulated product
stewardship schemes addressing
GHG emissions

* Inf: portals, national awareness
& education campaigns to suppert waste
reduction

* Training and skilk development

R Innowation

* Increased or optimised landfill gas
capture

* Wastewater emissions reductions for
Lol Authorities

* Methods to inoease the acaracy of
emissions facers applied to landfills

* Grants/mntestable funds for R&D

Domestic context

- Effectiveness of regulation to
adieve waste avoidance and
diversion

- Effectiveness of policy to
incentivize high-level of LFG
capture

Global behaviour, demand &
trends

+ Reduvce relionce on offshore
recyding services necessary to
enable the recycling of produds in
Aotearoa New Zealand

Climate change impacts

- Damage to landfills and
resource recavery
infrastructure from climate
related events

+ Contamination and leachate
from landfills

Source: Commission analysis

V' The content in any paler boxes relates to emissions occurring outside of Aotearoa New Zealand. These are out of scejnef emis
budgets and targets, but they are included for completeness.
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FigurelO: Fgasesmonitoring map
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Capacity & capability

* Mumber of key personnel e.g.
refrigerant handlers/ technicians
* Training and skilk development

Infrastructure and consenting

= F-gases destruction fodlities
located within New Zealand

Behaviour change and public
attitudes
* Acceptance and use of alternate
low Global Warming Potential
{GWP] refrigerant gases in
Astearso MNew Zealand

Production and supply of goods
and services

= Availability of imported products
wsing low GWP refrigerant gases
in products [including wehicles)

Long-te rm plEnning/strategy

= Strategy ensures Actearoa Mew
Zealand supports impart restrictions
on high GWP F-gases where feasible

Education, awal

engagem

* Information portals & awareness
campaigns targeting indwstry and
consumers to promote the uptake
and vse of natwral low GWP gases
in Aotearsa NZ

Pricing an

*NZETS

* Policy to promote uvptake of
aktemate low Global Warming
Potential {GYWP) gases

+ Pridng /pelicy mechanism te
prevent the expert of F-gases
for illegal offshore venting

+ Grants/contestable funds for
R&LD

* Industry-government collaboration
during the review of standards
relevant to the vse flammable
refrigerants

Infrastructure & deployment

* Appropriate F-gases destruction
fadlities within Aotearoo New
Zealand

+ Green public procurement
prowesses te support the market
and use of akemate low GWP
gases and demenstrate their safe
use

Global technology advancement el bEh?:;:;;: e

* Global rransition to the use of
low GWP gases in products
{incleding vehicles) imported
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Domestic context

* Recyding of high GWP F-gases
for ongoing vse

Source: Commissiamalysis
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3.4. Agriculture

Figurell: Agriculture monitoring map
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* Cptimse animal productivity
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Capacity & capability

* Training and skills development
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Infrastructur e & consenting

* Infrastructure for low-emissions land
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* Emissions measvrement
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Partnership & collaboration
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* Active and effedive cotciment
groups and environmental
collectives

+ Effective Crown-M3ori relationship

* Increasing emphasis on ka

d for |

Behaviour change and public attitudes
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* Increased d
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* Availability of services for low
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Long-term planning/strategy

carben sequestration

R&D & Innovation
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emissions reduction tednclogy
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* Resource management and
envirenmenta| legislation

* Food safety and veterinary
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compounds regulation

* Loaa| government consenting
regulations and Farm Environment
Plans
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awarenes & engagement
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rastructure.8. deployn
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= Strategic investments in supply
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Global technology

advancement

* Increasing CH4
mitigation technology
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* Development of
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Contextual factars

* Consumer demand for

* Food waste

Global behaviour,

demand & trends

sustainoble food

produds conversions *Warming dimate
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Source: Commission analysis
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3.5. Removals

Figurel2: Removals monitoring map
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4. Detall about pogress in reducing emissions

4.1. Impacts of methodologicaimprovements in the 2025 GHG
Inventory

Methodological improvements lead to revisions to GHG Inventory data over time. The emissions data in the
GHG Inventory represent the current best estimates of-vealfld emissions, based on the latest available input
data and estimation methods. These estites are subject to refinement each year through methodological
improvements. Revisions to input data sets, such as energy statistics, are also common.

'20SFNRBI bSs wSItlIYyRQa SYAdaAirzya o6dzRIS(a elfoNtBe f STA AL |
first emissions budget period from 2022 to 2025). This means that methodological improvements to the GHG
Inventory and revisions to input data sets can make it easier or harder to meet the emissions budgets.

The latest gross emissions estimates align very closely with the GHG Inventory data publishedkig2024
13). They also closely align with the GHG Inventory published in. F0&# to 2023 the GHG Inventory used
GWP.o values from the Intergovernmental Panel on Climate Change (IRPG@) Rssessment Report (AR
whereas nowthe Fifth Assessment Report (AR8)Jues araused The GHG Inventory published in 2022
therefore had tobe convertedto be consistent withARS.

Figurel3: Gross emissions since 2015, as reported in the GHG Inventories published in 2022,
2024 & 2025
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Source: Commission analysis of GHG Invégpublished in 2022 2024 and 205

The most notable change from methodologisaprovements between GHG Inventories published in 2024 and

2025 was in the Waste sector. This resulted from a significant update to the data sources used for emissions
estimates. Methodological improvements led to a decrease in emissions of 0.56{C%9%) for the 2022

year.

Ly GKS /2YYAadarzyQa TFAYFf |we@so@dBendey thaidkiSingfetidgisK S YA & 3 A
budgets be revised to reflect methodological improvements.
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Our modellingappliedmethodologicaimprovementsto previous pathways so thdhe basis wagonsistent
andcomparableForexampletK S / 2YYA d4aA2y Qa HnuwH /tw LI GKE gKAOK ¢S
monitoring report, was originally developed based on the GHG Inventory data published in 2022. Both the
LINP2SOGA2ya Ay GUKS D2@SNYyYSyiQa &S0O2 ¢BdSndristiation 2y a NBRd
path were developed based on the GHG Inventory published in 2024. In this analysis we have adjusted the

/| 2YYAaaA2YyQa HnauH [ tw Lialiiproyeinenisyrdi tiz@BG ldvinfory publisie@ R2 2 3
in 2024.These three pathways were the basis for our assessment of progress, adequacy and oppodfinities

the second emissions reduction plan.

4.2. Overall progress

Where emissios reductions have come from

Qur assessment of measured emissions and removals are based on the GHG Inventory publshie2lda5
(19902023) Gross emissionsy sector are shown iRigurel4. This shows the lontgrm trendsoccurring in
each sector.

Figurel4: BEmissionsby sector
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Figurel5shows the annual change in gross emissiongach sectorln 2023 gossemissions fell in every
sectorapart from transport The largessectoral emissiondrop in this periodoccurred in agriculture, and
provisionalestimates from StatdlZarethat agricultural emissionsiill drop further in 2024

Figurel5: Annual changes in gross emissions by sector since 2018
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Source: Commission analysis of GHG Inventory %3 Stats NZ

Methaneemissions fell 2% (RMtCH:") from 1.22 MtChlin 2022 to 1.19 MtCkHn 2023.

4.3. Energyindustry and buildings

This sectiorsummarises the progress to reduce greenhouse gas emissions in the energy and industry sector,
which includes industry, buildings, electricity supply, and domestic fossil fuel supply.

Industry accounted fot1.6MtCQe of emissions in 202Figurel6). Between 2022 and 2023, emissions from
industry reduced by.2% (05 MtCQe) from12.1 MtCQee to 11.6 MtCQre. This change was driven by a 2.9%
(0.05 MtCQe) reduction in emissions from iron and steel making, and 6.8% (0.03})t@€luction in
emissions from cement and lime productiddther energy eissions saw a 5.6% (0.07 Mt@Dreduction,
attributable principally to energy use in the mining sector and textiles and leather

These reduction®ffset emissiosincreases occurring frosolid fuel use (+0.0RItCGe) and inmethanol
production (+0.01 MtCg®), aluminium production (+0.01 MtG€) and NO from medical applications (+0.02
MtCQe).

viTotals may not sum precisely due to rounding.
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Figurel6: Emissions by industal sector
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Between 2022 and 2023, emissions from direct fossil fuel use in buildings decreased by 4.7% (088 MtCO
(Figure Tr). This was driven by a decrease of 0.09 MEI® the commercial sector which was offset by an
increase of 0.02 MtC# in the residential sector. Emissions from commercial buildings have been trending up
since 2010, whilst those from residential buildings have remained stable.

Figurel7: Residential and commercial buildings emissions

2.0

MtCO,e

=] L =] L =]
=] (=] =] =] -
[=)] [=)] =] =] o
- - o~ o~ o~

M Residential m Commercial

2015
2020

Source: Commission analysis of GHG Inventory (a¥B

29



Electricity supply emissions reduced in 2023, reaching the lowest level entlie data seriesbeginning in
1990(Figurel18). Emissions from electricity generation have largely been trend@vgnwards since peaking in
2005 at 9.3 MtCe. This is largely attributed to a reduction in fossil fuel generation and increase in renewable
generation build, mainly wind and geothermal.

Between 2022 and 2023, emissions from electricity generation reduced by 6% (0.2eyjtfit@n 3.4 MtCee
to 3.2 MtCQe. Emissions from coal fell by 26% (0.2 Mi€®dut rose from fossil gas generation by 1.8% (0.04
MtCQe).

Emissions from geothermal generation reduced by 12%NBCQe).

Figurel8: Electricity supply emissions by fuel type
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TheMBIE electricity statisti€showeda record amount of electricity was generated from wind in 2023 (3.2
TWh or 7% of total generation)here was aradditional208 MW ofrenewable generatiorapacity built in
2023(Figure D).

Figurel9: Totalrenewable generatiorcapacity
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Overall emissions from fossil fuel supply decreased by 23% (0.3:8)t0Q023 to 0.9 MtC# (Figure20).
In 2023, emissions from oil refining reduced to zero, reflecting the closure of Marsden Point oil refinery.

Between 2022 and 2023 there was a 10% (0.08 ML @ecrease in fugitive emissions, mainly relating to
venting and flaring. While fugitive emissions from fossil fuel supply were higher in2ZB822than in the years
20202021, they have been on a downward trend since 2010.

Between 202 and 203, MBIE gas statistiéshownet production of fossil gas increased by 3.4% (4.8 PJ) from
143.2 PJ to 148.1 PJ, with consumption also increasing, by 5.5% (2WhBdgh the 2023 fossil gas
consumption increased relative to 2022, it remains below levels fartlar years back to 2013.

Figure20: Fossifuel emissiongn industry
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Source: Commission analysis of GHG Inventory (Z43B

Theelectricity supplyprogress indicatorsHigure21) help us trackprogress to the goals and pathway outcomes
as outlined irthe monitoring mapsSeeSection2: Our approach to monitorinfpr an explanation of the
indicatorsand Section3: How we monitor emissiortsy sectorfor a description of the monitoring maps.
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Figure21: Progress indicators dashboard fetectricity supply
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Figure21: Progress indicators dashboard fetectricity supplycontinued
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Source: Commission analy$fE ERP2Stats NZ, GHG Inventory, MBIE energy statigfiestricity Authority

TheBuildingsprogress indicatorsHigure22) help us track progress to the goals and pathway outcoases
outlined inthe monitoring maps. Segectiorn2: Our approach to monitorinfpr an explanation of the
indicators andSection3: How we monitor emissions by sector a description of the monitoring maps.
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Figure22: Progress indicators dashboard ftwildings
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Note: Projections are included only where modelled data of sufficient quality are available for the indicator.
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Figure22: Progress indicators dashboard for buildingentinued
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Thelndustryprogress indicatorsHigure23) help us track progress to the goals and pathway outcoases
outlined inthe monitoring maps. SeBectiorn2: Our approaclio monitoringfor an explanation of the
indicators andSection3: How wemonitor emissions by secttor a description of the monitoring maps.



Figure23: Progress indicators dashboard fandustry
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4.4. Transport

This section summarises the progress to reduce greenhouse gas emissions in the treesioorfTransport

emissions in 2023 were AMtCQe (Figure 24, which is 8%of gross emissions and 35% of ldivgd

greenhouse gases (other than biogenic methane). These emissions are created by the burning of fossil fuels for
road and rail transport, domestic aviation, and domestic shipping.

Figure24: Transport emissions by subcategory
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SourceCommissioranalysis of GHG Inventory 192023 Stats Nzrovisional data for 202D 2 @S NY YSy (1 Q&
second emissions reduction plan

Passenger transpogross emissions grew by 2% (0.2 Mi€drom 8.6 MtCee in 2022to 8.8 MtCQe in 2023
Passenger emissions in 2023 are composed of light passenger vehicles (LPVs) (69% or6)0lighCO
commercial vehicles (LCVs) (31% or 2.7 MéECand motorcycles (0.5% or 0.04 M#@(Figure25).

Growth in overall vehicle travel is a key driver of emissigmawth in 2023 Total travel by lightehicles
increasedn 223to 45.8 billion (Figure27), whichis a5%increasefrom 2022 and3% higher tlanthe previous
peakin 201.8. However,despite the increase itravel in 2023 passenger transport emissiohave declined
10% since their peak in 2018 (9.8 Mt€)2his highlightsongoing improvements in the emissigimtensity of
the fleet This improvement is driven hyptake ofelectric vehicles ananprovementsto conventionalvehicles
(includinghybridisatior).
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Figure25: Passenger transport emissions by vehicle type
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Gross freight emissions have increased by 0.8% (0.03 #}@0m4.03MtCQre in 2022 t04.06 MtCCOre in
2023.Freight emissions in 2023 are composed of heavy vehicles (medium and heavy trucks and buses make up
94%)), rail (3%) and coastal shipping (@Rigure26).

Coastal shipping emissions remain at historically low levels, whilst road freight increased by 1.1% (0.04
MtCQe) between 2022 and 2023.

Figure26: Freight transport emissions

5
4
@
N 3
@]
o
s
2
1
0
- o %] [~ [=)] - (o] L [~ (=] -l (8]
(o] (o] (o] (o] (o] — — — — — o o
o o o (] o [en] o o o o (] (o]
('] ('] ('] ('] ('] ('] ('] ('] ('] ('] ('] (']

W Road freight mRail ™ Coastal shipping

SourceCommissioranalysis of GHG Inventory 192023

39



Aviation

Gross emissions from domestic aviation in 2023 were 1.3 MtA@iswas 1.7% of gross emissions and 3.1%
of gross longived greenhouse gas emissions (other than biogenic meth&missiongrom domestic aviation
in 2023 grew by 24% (0.2 Mtg®) from 2022 (1.0 MtC).

Recent trends$n aviation emissionBave been dominated by a recovery in demand after the effects of GOVID
19. BEmissions in 2023 exceed the levels prior to COMBNdwere the highesbn record The emissios

growth in 2023appearsto be drivenby both growth in flight hours andhcreasing emissions per flight hour
However,without publiclyavailabledata onpassengeor fright tonnekilometre moved byaircraftwe cannot
assess emissiafintensityor drivers of emissiasigrowth definitively

Progress indicators

Thepassenger transporrogress indicatorsHigure27) help us track progress to the goals and pathway
outcomesas outlined irthe monitoring maps. Se®ectiorn2: Our approactio monitoringfor an explanation of
the indicators andection3: How wemonitor emissions by sectfor a description of the monitoring maps.

Vi Totals may not sum precisely due to rounding.
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Figure27: Progress indicators dashboard fpassenger transport
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Figure27: Progress indicators dashboard fpassenger transportontinued
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Thefreight transportprogress indicatorsHijgure28) help us track progress to the goals and pathway outcomes
as outlined irthe monitoring maps. Segectiorn2: Our approacto monitoringfor an explanation of the
indicators andSection3: How wemonitor emissions by secttor a description of the monitoring maps.
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Figure28: Progress indicators dashboard féneight transport
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Figure28: Progress indicators dashboard féneight transport continued
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Theaviation transportprogress indicatorsigure29) help us track progress to the goals and pathway
outcomesas outlined irthe monitoring maps. Se®ectiorn2: Our approactio monitoringfor an explanation of
the indicators andection3: How wemonitor emissions by sectéor a description of the monitoring maps.

Figure29: Progress indicators dashboard fawiation
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Projections are included only where modelled data of sufficient quality are available for the indicator.
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4.5. Waste andf-gases

In 2023, gross emissions from the waste sector were 2.9 MCO Y I { Ay 3 dzLJ odys: 2F | 2GS N
gross emisens. Waste emissions are primarily methane (91.9% of the teaiste CQe emissions, with the

remainder from the londived greenhouse gases carbon dioxide and nitrous oxide. Methane emissions from

waste were 0.10 MtCHn 2023, making up 7.4% of biogenic methane emissions.

'20SIENRBF bSg %SIHilyRQa ¢gladsS Syraarazya 02YS yvyzadte TN
total wasteemissions). Smaller quantities of emissions come from wastewater treatment (13.8%), the
incineration and burning of solid waste (6.1%), and biological treatment such as composting (2.8%).

Waste emissions reduced by 0.7% between 2022 and,Z6@8 2.94 MtCee to 2.92 MtCee (Figure 30.

Figure30: Emissions from vaste
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bSé %SIHtlyRQa DI D L @S totitgasdBucizabydrofiicocartiorgHF@
perfluorocarbon(PFCand suphur hexafluoride(Sk), reached a peak in 2021, and droppegb (0.35 MtCe)
between 2022 and 202@igure 3).

Figure31: Fgas emissions
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Refrigeration and air conditioning contributed to 93% of HFC emissions inRig28e 32.

Figure32: Breakdown of HFC emissions by activity
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Figure 33%hows the release of HFCs from product manufacturing, leakage and didgpmssdions from leakage
were responsible for 56%f the release ir2023 whilst disposal contributed 43% @manufaduring only 0.3%

Figure33: Release of HFCs from product manufacturing, leakage and disposal
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Thef-gasprogress indicatorsHigure34) and wasteprogressndicators Figure35) help us track progress to the
goals and pathway outcomes outlined inthe monitoring maps. Se®ection2: Our approacho monitoring

for an explanation of the indicators ar@bction3: How wemonitor emissions by sectfor a description of the
monitoring maps.
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Figure34: Progress indicators dashboard féigases
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Figure35: Progress indicators dashboard feraste
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4.6. Agriculture

Emissions data for 2023 shethere has been 2.2% (0.9 MteX) decrease in totadgricultural emissions from
2022 to 2023, falling from 41.5 Mt@©to 40.6 MtCee (Figure36). Biogenic methane emissions from
agriculture have maintained a recedbwnward trend Figure 3).

Figure36: Agricultural emissionsall gases
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Figure37: Agricultural biogenic methane emissions
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TheAgricultureprogress indicatorsHigure38) help us track progress to the goals and pathway outcoases
outlined inthe monitoring maps. Se8ectior?: Our approaclo monitoringfor an explanation of the
indicators andsection3: How wemonitor emissions by secttor a description of the monitoring maps.
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Figure38: Progress indicators dashboard fagriculture
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