Assessing climate change and
environmental impacts in the CBAXx tool

Introduction

Agencies can use the Treasury’s Climate Change impacts values for emissions valuation.
CBAX can assist you to undertake analysis of the initiative’s climate change and environmental
impacts and show how the initiative contributes. This document supports the use of values for
climate change and other environmental impacts included in CBAx.

To aid in the development of your CBA / CBAX this document also provides some extra tips,
links to other resources and examples (see icons below).
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Climate change impacts (by the Treasury)

This section sets out the recommended values for monetising estimated emissions impacts
and explains how they can be used in CBAx. Agencies should note that this guidance is for
the monetisation of emissions impacts only. Quantification of emissions impacts is outside
the scope of this guidance; agencies should contact the CIPA at the Ministry for the
Environment for guidance on this.

Why consider greenhouse gas emissions?

The New Zealand Government has committed to a range of greenhouse gas emission
reduction targets. These include a legislated 2050 net zero target, emissions budgets
covering 2022-2035, and Nationally Determined Contributions made under the Paris
Agreement.! The commitment to reach these targets has implications for evaluating central
government decisions in cost-benefit analyses (CBAs).

Actions that significantly increase greenhouse gas emissions imply an economic or fiscal
cost in that an equivalent volume of emissions will have to be reduced elsewhere in order to
achieve our targets. These costs should be included when central government agencies are
monetising costs and benefits, including in CBAX.

Note that where this guidance refers to the costs from emissions, the same principles

apply in reverse for actions which reduce or remove emissions. Such actions imply a benefit
in the form of the avoided cost of reducing an equivalent volume of emissions elsewhere.
The emissions values provided here can also be used to monetise these benefits.

These emissions values reflect a “target-consistent approach”. This means the values
represent the expected marginal cost (or benefit) of actions that increase or decrease
emissions and therefore move us further away or closer to the achievement of emissions
targets. Specifically, the quantified values reflect the expected cost of finding an additional

1 https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/emissions-reduction-

targets/greenhouse-gas-emissions-targets-and-reporting/
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tonne of CO2-equivalent abatement at a given point in time (noting where emissions are
reduced and these costs are avoided, this is reflected as a benefit). This is distinct from a
“social cost of carbon” which would represent the broader economic and social cost from
releasing additional greenhouse gases into the atmosphere.

New Zealand has several emissions targets, which vary significantly in their focus - for
example, whether they are solely domestic, all-gas or split gas. In addition, the future cost
of finding additional abatement is highly uncertain due to several factors, including policy
choices and available technologies. To capture this broad range of targets and focuses,
alongside broader uncertainty, three scenarios are provided (‘High’, ‘Central’ and ‘Low’)
rather than a single pathway.

Explanation of specific approach

The ‘High’ emissions pathway is based on estimates of the potential future whole-of-
economy costs of emissions reductions required to reach New Zealand’s domestic
emissions targets, as reflected in the Climate Change Commission’s 2023 Advice on the
direction of policy for the Government’s second emissions reduction plan.

The first five years of the ‘Low’ emissions pathway is based on Computable General
Equilibrium (CGE) modelling commissioned by the Ministry for the Environment. These
values represent the marginal cost of abatement over time, in a scenario in which both the
second and third emissions budgets are met. We do not use the long-run marginal cost of
forestry during these first five years, as it is assumed that there are some constraints on the
amounts of additional forestry available as a source of removals during this time, due to the
lag between forestry planting and sequestration. After the first five years, the ‘Low’ pathway
assumes that additional removals from forestry become more available. It then transitions
over five years to using the estimated long-run marginal cost of forestry as its underlying
data source, as estimated by analysis by the Ministry for Primary Industries (published in
the technical annex of the second Emissions Reduction Plan).

The ‘Central’ emissions pathway is calculated as the mid-point of the ‘High’ and ‘Low’
pathways. After 2050, we apply a simple percentage change to the values each year to
reflect a general increase in uncertainty over time (causing the range of values to 'fan out'
into the future). The ‘Low’ pathway is assumed to decrease at a constant rate of 1% per
year, while the ‘Central’ and ‘High’ pathways are assumed to increase at 2% and 3% per
year respectively.

The shadow emissions values recommended by the Treasury will be updated annually
as the understanding of New Zealand's anticipated future costs of abatement continues
to evolve.

Limitations

The true incurred cost of an additional tonne of emissions at a given point in time will depend
on several factors, including the type of gas and whether action is taken domestically or
internationally. Applying a single emissions value across all gases for all targets therefore
has inherent limitations. This is one reason that the Treasury presents emissions values as
a range and encourages sensitivity analysis.
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Recommended uses of shadow emissions values

There is no specified threshold for applying emission values within CBAx. However,

we encourage emissions quantification and valuation to be undertaken wherever possible.
This includes initiatives where abatement is a specific objective, but we also encourage
considering whether other policies have significant emissions or abatement impacts, even
if abatement is not their primary objective.

The emission values provided are recommended for use in central government CBAX,

to improve consistency and comparability of analysis. These numbers make no claims to
represent the specific abatement costs that may be faced by non-central government entities
in meeting their own emissions reduction targets. Non-central government entities wishing

to use emissions values may therefore find other values to be more appropriate to their
context.

Agencies may apply their own values alongside those recommended here, so long as the
agency very clearly indicates what these values are and is transparent about their rationale
for choosing them.

Emissions values are different from forecast prices in the Emissions Trading Scheme (ETS).
Agencies may draw on estimates of future ETS prices separately in CBAX, for example when
developing baseline emission forecasts. Where an initiative is anticipated to directly incur
ETS-related costs, these should be considered in their own right. ETS price paths for
analytical purposes are available on request from cipa@mfe.govt.nz.
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Recommended values for emissions valuation

Table 1: Recommended Emission Values, NZD$ (2025) per tonne of COz-equivalent

Year Low Central High
2026 76 106 135
2027 79 113 147
2028 82 120 159
2029 85 128 170
2030 88 135 182
2031 80 134 188
2032 74 134 193
2033 68 134 199
2034 61 133 205
2035 53 132 211
2036 53 135 218
2037 53 139 224
2038 53 142 231
2039 53 146 238
2040 53 149 245
2041 53 153 252
2042 53 157 260
2043 53 160 268
2044 53 165 276
2045 53 169 284
2046 53 173 292
2047 53 177 301
2048 53 182 310
2049 53 186 320
2050 53 191 329
2051 53 195 339
2052 52 199 349
2053 52 203 360
2054 51 207 370
2055 51 211 382
2056 50 215 393
2057 50 220 405
2058 49 224 417
2059 49 229 429
2060 48 233 442
2061 48 238 456
2062 47 243 469
2063 47 247 483
2064 46 252 498
2065 46 257 513
2066 45 263 528
2067 45 268 544
2068 45 273 560
2069 44 279 577
2070 44 284 594
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How do | apply the emissions values in the CBAXx tool?

Agencies can choose to incorporate these values in the CBAXx tool in two ways:

e Segmenting into three time periods and using the relevant values in the CBAXx
database (easier as it uses standard CBAXx functionality).

¢ Full yearly time series by overriding the CBAXx calculations with separate calculations
(NB more risk of wrong calculations).

Agencies may also apply the recommended emissions values within other CBA monetisation
tools where this is used to inform central government policy and investment decision making
and where it is transparently applied alongside other costs and benefits.

Option 1: Segmenting into three time periods

Agencies can use emissions values included directly in the Impacts Database within the
CBAX tool. To do this, we have simplified the consideration of emissions values to reflect
the following time periods:

e Present - 2030
e 2031 -2050
e Beyond 2050

Agencies can choose to segment their emissions impacts across these time periods and
apply the Central, Low or High emissions value within their analysis. The CBAx database
values are set out in Table 2 for the segmented periods. The values below represent the
average value in Table 1 for the time periods considered.

Table 2: Emissions values, segmented by time period

Time period Sensitivity $/tonne (2025$)
Present — 2030 Low 82
Central 120
High 159
2031 - 2050 Low 57
Central 155
High 252
Beyond 2050 Low 48
Central 237
High 455
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Box 1 below sets out the detailed steps for using the updated emissions value functionality
within the CBAX tool.

Box 1: Steps for emissions period values within the CBAXx tool

1. Decide upon the timeframe that the bulk of the emissions impacts occur within (Present — 2030,
2031 — 2050, or Beyond 2050). If desired, Agencies may choose to segment their emissions
impact across these time periods and value them separately as several impacts.

2. Add the emissions impact to the ‘/mpacts’ tab like any other impact, selecting the relevant
time period scenario (for each considered segmentation, if applicable). The Impact row numbers
for these can be found in the ‘Database’ tab.

3. Complete the other information required by CBAXx: The rest of the exercise is the same as
any other CBAx impact. The Ministry for the Environment’s guidance for Climate Implications

of Policy Assessment (CIPA)2 is useful.

4. Output: The overall CBAX results will be recorded in ‘Results’ using the standard public sector
discount rates.

5. Undertake sensitivity analysis under different emissions value paths. You can “include” and
“exclude” relevant impacts to make it quick to remodel.

Option 2: Full yearly time series

Agencies who wish to utilise the entire time series for emissions values may do so through
the creation of an additional tab within their workbook and following the steps below in Box 2.

Box 2: Steps for annual emissions values within the CBAXx tool

1. Calculate the volume of emissions or avoided emissions in metric tonnes of CO2-equivalent
(CO2-e), resulting from the policy or investment, for each year of its economic lifetime. The

Ministry for the Environment's guidance for CIPA3 is useful for this exercise. Notes:
e This calculation is done outside of CBAX.

e The volume of emissions should be expressed as the change relative to a counterfactual
or baseline level.

2. Create a new worksheet in the CBAx spreadsheet.

3. Copy across the “central,” “high” and “low” emission values for each year from Table 1
into the new worksheet.

4. Copy across your emission volume estimates from Step 1 for each year into the new
worksheet.

5. Multiply the emissions volume estimates by the emission values to produce monetised
costs or benefits for each year.

6. Check the signs. Ensure that the dollar values representing increases in emissions are
negative values, while values representing decreases in emissions are positive values.

7. Divide the emissions valuations for each year by the size of the cohort for each year
as set out in the ‘Intervention’ tab.

e Note: This is required because, at the next step, CBAx records impacts on a per unit basis.
The impacts are aggregated later in the ‘Results’ tab.

2 https://environment.govt.nz/publications/climate-implications-of-policy-assessment-quide
3

https://environment.govt.nz/publications/climate-implications-of-policy-assessment-quide
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Box 2: Steps for annual emissions values within the CBAXx tool

8. Unprotect the ‘Impacts’ tab. This is done within the Protect Workbook section of the File
menu.

9. Copy the monetized values across into the ‘Impacts’ tab.

Year Ending June 2020 2021 2022 2023 2024 2025 2026

Start of year counter - 1 ] 3 4 5 &
Units per Annual value (§)
Impact type person per Per cohort End of year counter
annum member
1 2 3 4 3 (3] 7
Pre intervention level - - - - - - - -
Post intervention level - - - -4 -44 -45 -46 A7 -48

Marginal impact - - - (4} (44) (45) (46) (47) (48)
e See example above. The shaded values were pasted in (overrides CBAx formula).

e Use the “Paste Values” command to ensure the correct numbers copy across and place
the values in the “Post intervention level” row.

e Insertin the word ‘Government’ in the column titled ‘Type’ — this is because the emissions
costs or benefits are assumed to accrue to central government as owner of emissions
targets (state clearly if you use a different assumption).

e You will need to complete sensitivity analysis using the high path and low path for
comparison. You will need to paste over the values, as you cannot easily “include”
or “exclude” impacts that bypass CBAx functionality.

10. Output: The overall CBAXx results will be recorded in ‘Results’ tab using the standard public
sector discount rates.

The Ministry for the Environment’s guidance for Climate Implications of Policy
Assessment (CIPA) Climate implications of policy assessment guide.

Sensitivity analysis — using a range of values

A range is provided for sensitivity analysis because of uncertainties over future abatement
costs in New Zealand, including:

o The impact of future technologies on abatement costs.
e The nature of international trading arrangements and prices.

¢ Uncertainties over future government policy choices such as the relative mix of ETS,
complementary policies, or the use of international emissions units.

The varied nature of New Zealand'’s climate targets also supports the use of a range, given
the marginal abatement costs associated with different targets are likely to vary.

The low, central, and high paths enable agencies to undertake sensitivity analysis for new
policies and investments, analyse the difference in results and provide range around the
central value. Agencies can use the ‘Sensitivity’ tab to capture the different results.

Undertaking sensitivity analysis allows agencies to consider the impact of changing key
assumptions, such as the emissions value, on the viability of the investment. A ‘Sensitivity’
tab allows agencies to copy and paste results when different assumptions have been run
through the model.
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Sensitivity analysis tests the figures by using the low, central, and high paths. The results
of each scenario can be recorded in the ‘Sensitivity’ tab. For ease of modelling, a central,
low and a high path can be included in an ‘Impacts’ tab, and the relevant row “included”
or “excluded”. Exclude impacts by leaving out one of the required fields eg, the length

of impact.

Interpretation of the emissions results should be included within the overall narrative on
costs and benefits of the policy or investment. For example:

¢ investments with a positive net present value at both the high and low emissions value
ranges suggest a positive investment proposition regardless of the emissions impact

e an investment that requires the highest emissions values to be viable suggests that the
emissions reductions are core to the overall monetised value proposition

e an investment that is only viable with the lowest emissions value may create risk if
emissions or climate ambitions are high.

Managing other uncertainties

While this guidance offers recommended monetary values, agencies will still face
uncertainties that will require judgements or assumptions to be made (for example
when estimating the future volume of emissions impacts).

The broader CBAx Tool User Guidance provides tips, for example on choice of unit,
dealing with uncertain evidence, and multiple entries of impacts. Agencies are
encouraged to make their judgements and assumptions clear.

Wider environmental values (by the Ministry for the
Environment)

Tips

Your choice of policy options may change when society’s values and preferences for the
environment are considered.

Environmental effects may not be obvious — they can arise through a chain of causes.

The economic impacts of environmental effects are often not quantified through observable market
values or other direct prices, requiring other approaches such as revealed or stated preference
studies to estimate impacts.

Other resources are available to quantify the impacts of environmental effects not yet in CBAx.

Environment-related impact values were added in the 2020 CBAx update. The Ministry for
the Environment will expand and refine these environmental values over time. The magnitude
of these impacts is sizeable. The environmental values currently cover:

e Freshwater quality — benefits from cleaner water.
e Waste — landfill costs.
o Wetland ecosystem services — cost of replacement.

¢ Urban development — benefits of agglomeration (productivity) and costs from congestion
and water pollution.
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Most impact values relate to the Living Standards Framework’s (LSF) Environment wellbeing
domain, with one relating to Health (infection risk from freshwater quality). All are primarily
tied to the benefit of maintaining or improving natural capital, though the cost of further
wetland loss is expressed as replacing degraded natural capital with physical capital
(infrastructure).

Though not a complete list, these impact values will help you take a broader economic
perspective, including where environmental effects are intergenerational. Accounting for
these environmental impacts can identify where proposals with otherwise apparently similar
net market benefits (eg, in job creation) may have very different long-term economic
outcomes for sustainability.

Effects on the environment can be indirect

Some environmental impact values will be reasonably obvious, like physical flows of waste
to landfill or housing and infrastructure developments directly reducing open space in urban
areas. Others can be harder to discern, as they occur through a chain of causes. For
example, pollutants in urban waterways enter through storm and wastewater networks,
with concentrations influenced by how much land is covered in hard surfaces like roofs,
roads, and concrete.

Environment Aotearoa 2019, https://environment.govt.nz/news/our-environment-2025/

Using the environmental impact values
Tips

Some impacts use observable or directly estimated market values, such as the charge per tonne
for sending waste to various types of landfill.

Many are derived by statistical and econometric analysis of choice surveys to determine either
a willingness-to-pay or willingness-to-accept for environmental outcomes.

The cost for waste flows to four landfill types incorporates the Government’s decision to
increase and expand the national waste disposal levy. The CBAx impact values are the
estimated total charges at the landfill gate, including the levy. Please note these four types
use the intended national levy price in July 2025 as a steady-state value.

e Government’s decision to increase and expand the national waste disposal levy
over time https://environment.govt.nz/what-government-is-doing/areas-of-
work/waste/waste-disposal-levy/expansion/

The cost of further wetland loss reflects the estimated annual cost per hectare of replacing
valuable ecosystem services for flood protection with new physical infrastructure for that
purpose.

The other environmental impact values use non-market valuation approaches, such as
preference surveys. These monetised values are indicative estimates, not exact numbers.
When done well, they can allow evaluation of different policy settings by comparing these

Assessing climate change and environmental impacts in the CBAx tool | 9


https://environment.govt.nz/news/our-environment-2025/
https://environment.govt.nz/what-government-is-doing/areas-of-work/waste/waste-disposal-levy/expansion/
https://environment.govt.nz/what-government-is-doing/areas-of-work/waste/waste-disposal-levy/expansion/

non-market benefits and costs against those more readily identifiable in financial terms.

In some cases the values were also selected from multiple possible options. For example,
the freshwater values are the estimated marginal benefit for a 1% improvement in ‘good
outcomes’ for the three selected indicators.

Two studies from Lincoln University’s Agribusiness and Economics Research Unit (AERU)
explain in detail the careful steps required to arrive at these monetised values. Challenges
to be navigated include framing the choices to survey respondents, how the outcome would
be paid for, and accounting for the importance of spatial effects. The approaches adopted
are widely applied internationally, and their results are consistent with the established body
of literature in New Zealand.

The wider costs and benefits arising from urban development are explained in more detail
in MRCagney’s 2019 report. It gives a comprehensive inventory of the academic literature
quantifying the wider impacts of urban development, including agglomeration benefits and
the costs of congestion, overcrowding, infrastructure and impacts on fresh and coastal
water. Tables 4 to 7 in the report provide a useful overview on the where the costs and
benefit fall, and their monetised values.

The CBAXx values are not exhaustive

Other important environmental domains are not yet covered by the new environmental impact
values, such as biodiversity and habitat loss, the value of recycling materials, or our marine
resources. Please consider whether other domains, or the interface between domains, are
also relevant to your proposal. The Ministry for Environment can provide advice on possible
costs and benefits related to environmental issues to include. Additional impact values can
also be obtained from sources like Lincoln University’s environmental non-market valuation
database, the Environmental Value Reference Inventory or related survey studies such as
those on the willingness to pay for greater biodiversity like Tait et al, 2017.

Two studies on steps required to arrive at monetised values:

1. Tait et al, 2016 on freshwater quality
https://www.mpi.govt.nz/dmsdocument/16531/direct;

2. Tait et al, 2017 on biodiversity habitats,
https://researcharchive.lincoln.ac.nz/handle/10182/11970

The wider costs and benefits arising from urban development are explained in more
detail in MRCagney’s 2019 report The costs and benefits of urban development

The Environmental Value Reference Inventory https://evri.ca/en

Parliamentary Commissioner for the Environment Report

£

The Parliamentary Commissioner for the Environment released the report “Wellbeing
budgets and the environment.” in December 2021. The report proposes several questions
to guide analysis of the impacts on natural capital and sustainability. Agencies might find
them to be a useful reference prompt for impact analysis.
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