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Evaluation of the Preferred Regional Greenhouse Gas Reduction Target for the
Wellington Region — Technical Memo

1. Introduction

Greater Wellington Regional Council (GWRC) is preparing a new Climate Change chapter as part of a change
to the Regional Policy Statement for the Wellington Region (RPS), identifying climate change as a significant
resource management issue for the region, and setting strategic priorities and a statutory framework to
drive the integrated management of those aspects of natural and physical resources that can be
addressed under the Resource Management Act to support the mitigation of, and adaptation to,
climate change.

A previous memo outlined the main options for setting a greenhouse gas emission reduction target for the
Wellington Region, with an evaluation of the associated pros and cons, and an explanation of the key terms
and concepts associated with greenhouse gas reduction methodologies’.

Subsequently, GWRC selected Option 2 to form the basis of a greenhouse gas emissions reduction objective
for the RPS. This is an all-gases target that aligns with what is required to achieve the Paris Agreement, to
limit global warming to 1.5°C with no overshoot with a reasonable safety margin.

GWRC has now requested an economic evaluation of this approach.

2. Evaluation of the preferred greenhouse gas reduction target

2.1 Valuing the avoided cost of emissions

Central government has recognised the importance of assessing the climate change impacts of policy
proposals when undertaking cost-benefit analysis (CBA) though Treasury’s CBAx Tool User Guidance?. This

provides a guide to assess the costs and benefits of emissions (i.e. policies that avoid emissions) using
‘shadow emission values’ which are based on estimates of costs of future emission reductions (abatement)

1 Options for Setting Regional Greenhouse Gas Reduction Targets — Technical Memo, Jake Roos, July 2022
2 Treasury (2021), ‘CBAx Tool User Guidance Guide for departments and agencies using Treasury’s CBAx tool for cost benefit analysis’, Appendix 5, refer: CBAx Tool
User Guidance - September 2021 (treasury.govt.nz)
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to meet New Zealand’s domestic emission reduction targets. It represents the traded cost of carbon which
Treasury estimates to rises from $25/tonne in 2019 to as high as $343/tonne in 2050.

The Treasury CBAx guidance emphasises that the shadow emission values have been developed for use in
central government CBAx. While local government may wish to align their shadow emission cost analysis
with these values and New Zealand’s domestic transition pathway, the Treasury shadow emission values
may not represent the specific abatement costs faced by non-central government entities. The applicability
of Treasury’s shadow emission prices to GWRC's internal carbon values have been considered as outlined in
a technical internal memo®. GWRC now uses the central estimate of shadow emission values from the
Treasury for estimates of the cost of offsetting as part of its broader Carbon Reduction Policy.

This evaluation provides an indicative, quantitative assessment of the costs and benefits of the climate
change targets in Change 1 through two ways. The first is using the Treasury shadow emission values as
outlined above. The second is to use the ‘global social cost of carbon’ (GSCC). The GSCC is intended to
represent in dollar values the total damage done to the world by an extra tonne of carbon dioxide being
released into the atmosphere and remaining there. It can be thought of as the ‘cost of inaction’. GSCC
values vary greatly depending on the assumptions made and uncertainties and limitations inherent in
modelling future climate damages®. GWRC’s approach to set a value for GSCC as part of its Carbon
Reduction Policy is set out in an internal technical memo®.

2.2 Evaluation of preferred target

The target selected by GWRC is to contribute to a 50% reduction in greenhouse gas emissions by 2030
(based on 2019 levels) and achieve net-zero by 2050. This aligns with the Paris Agreement and IPCC target
while recognising that local government interventions to mitigate climate change are part of a broader suite
of actions required to meet regional, national and international emission reduction targets.

It is possible to compare the emissions pathway described by these targets to a counterfactual scenario and
quantify the additional emissions that would be saved as a result. The counterfactual scenario that was
chosen is the ‘policy reference scenario’ developed by the Climate Change Commission for their advice to
the Government on setting national emissions budgets. This approach acknowledges the role that local
actors have in achieving emissions reductions and helping meet emissions budgets, rather than assuming
that emissions budgets will be met with no input or action on their part.

A further assumption made is that the percentage reductions described by the Climate Commission in the
policy reference scenario are applied at the aggregate level for long lived gases and biogenic methane in the
region, rather than sector by sector. This avoids creating an over-reliance in the region on the expansion of
forest cover, as the current policy reference scenario includes a 217% increase in sequestration by forests
across the country by 2050 compared to 2019.

3 Memo to Climate Emergency Programme Board, Review of GW's internal cost carbon values, 7 October 2021.

4 Refer for example: Journal of Cleaner Production, 2019, ‘Estimates of the social cost of carbon: A review based on meta-analysis’ refer:
‘https://doi.org/10.1016%2Fj.jclepro.2018.11.058

5 Memo to Climate Emergency Programme Board, Review of GW's internal cost carbon values, 7 October 2021.
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The two pathways for the region — one with targets and the counter factual are shown below. The
calculations that underpin these pathways are provided in the attached spreadsheet.

Regional Net Emissions Pathways (all gases, tCO2e)
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Figure 1 — Regional New Emissions Pathways

The area between the lines is the total greenhouse gas emissions avoided if the RPS targets are met,
assuming a linear progression between the targets.

The total cumulative emissions avoided, and the avoided cost of these emissions, evaluated in these two
different ways, are set out in Table 1.

The first method uses the future cost of carbon as forecast by the NZ Treasury, with their low, medium and
high values. This represents the traded cost of carbon and it rises from $25/tonne in 2019 to as high as
$343/tonne in 2050. This can be thought of as the cost to achieve the emissions targets exclusively by
buying emissions units generated by abatement activity outside the region to offset emissions occurring
within the region. Meeting the target through action within the region would avoid this cost, but would
incur other costs and benefits.

The second method uses the global social cost of carbon (GSCC) set by the council for evaluating emissions
reduction projects. The GSCC represents in a dollar value the total damage done to the world by an extra
tonne of carbon dioxide being released into the atmosphere and remaining there. It can be thought of as
the cost of inaction. GSCC values vary greatly depending on the assumptions made and uncertainties and
limitations inherent in modelling future climate damages. Additional material can be provided to explain
how the council decided on using a value of $350/tonne.
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Comparison of 'RPS-targets' pathway to 'Current Policy Reference' pathway

Year 2030 2050
Cumulative emissions avoided/abated [kTCOe] 5,634 30,725
Cumulative emissions avoided/abated

NZ Treasury carbon price projection - Low [SM] 436 3,935
NZ Treasury carbon price projection — Medium [SM] 650 5,871
NZ Treasury carbon price projection — High [SM] 862 7,805
GWRC global social cost of carbon [SM] 1,972 10,754

Table 1 - Comparison of 'RPS-targets' pathway to 'Current Policy Reference' pathway

The total cumulative emissions avoided/abated under the RPS pathway are 5,634 kTCO»e by 2030 and

30,725 kTCO.e by 2050. For these estimates of emissions avoided, it is then possible to estimate the

avoided costs of the RPS emission pathway compared to the counterfactual scenario using two methods —

Treasury’s shadow emission price estimate and the ‘global social cost of carbon’.

These results indicate that there are significant benefits to the community, in terms of avoided costs from
the RPS emission reduction pathway, which range from $5,871m by 2050 (medium Treasury shadow
emission price values) to $10,754m (GWRC’s GSCC value®). While these estimates are subject to a number of
uncertainties and broad assumptions, they do indicate that there are significant benefits to the community
from the proposed climate change objectives and that these benefits far outweigh the expected abatement

costs (some of which are negative cost).

6 $350/CO2 equivalent tonne
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Long-lived gas emissions (Mt CO,e)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070
Transport 143 143 14.0 14.1 14.4 14.9 15.0 15.9 16.2 16.2 14.5 15.5 16.3 16.8 16.9 16.9 17.0 17.0 17.0 16.9 16.8 16.7 16.5 16.3 16.0 15.7 15.4 14.9 14.5 14.0 13.5 13.0 125 119 11.4 10.8 10.2 9.6 9.0 8.4 7.8 7.2 6.7 6.2 5.7 53 5.0 46 43 4.0 3.7 35 3.2 3.0 2.8 2.7 2.5 2.4 2.3 2.2 2.0
Energy, industry & buildings 213 20.5 222 215 21.4 21.4 19.5 20.2 19.7 21.4 21.9 20.6 20.3 19.2 18.7 16.1 16.3 16.5 16.7 16.8 16.4 16.5 16.6 16.6 16.6 16.7 16.7 16.8 16.8 16.8 16.2 16.3 16.1 16.2 16.2 16.3 16.2 16.2 16.2 16.1 15.8 15.6 15.4 15.2 15.1 14.9 14.6 14.4 14.3 14.1 13.9 13.7 13.6 13.4 13.2 13.0 12.8 12.7 12.5 12.3 12.2
Agriculture 8.3 8.5 8.7 8.6 8.9 8.8 8.8 8.8 9.0 9.0 8.8 8.7 8.7 8.6 8.6 8.6 8.5 8.5 8.5 8.5 8.4 8.4 8.4 8.4 8.4 8.4 8.3 8.3 8.3 83 8.3 8.3 8.2 8.2 8.2 8.2 8.2 8.1 8.1 8.1 8.1 8.0 8.0 8.0 8.0 7.9 7.9 7.9 7.9 7.9 7.8 7.8 7.8 7.8 7.8 7.7 7.7 7.7 7.7 7.7 7.6
Waste & F-gases 1.3 1.4 1.5 1.5 1.6 1.7 1.8 1.9 21 2.0 2.0 2.0 2.0 2.1 2.1 21 2.1 2.0 2.0 2.0 1.9 1.9 1.8 1.8 1.7 1.7 1.7 16 1.6 1.6 1.6 16 1.5 1.5 1.5 1.5 1.5 1.6 1.6 16 1.6 1.6 1.6 16 1.6 1.6 1.6 16 1.6 1.6 1.6 16 1.6 1.6 1.6 16 1.6 1.6 1.6 16 1.6
Forests -12.4 -135 -11.7 8.9 -12.2 -13.2 -14.1 -12.4 -10.5 7.4 -8.6 7.3 6.9 6.3 6.1 -6.5 7.4 8.2 9.0 9.7 -10.3 -10.9 -115 -12.0 -12.4 -13.1 -14.0 -15.5 -16.5 -17.6 -18.6 -19.4 -19.9 -20.2 -20.5 -20.8 213 -21.8 224 229 234 -24.0 245 -25.0 -25.6 -26.1 -26.6 271 275 -28.0 283 -28.7 -29.1 -29.4 -29.7 -29.9 -30.2 -30.4 -30.6 -30.7 -30.9
Net emissions 32.7 31.2 34.7 36.7 34.0 33.6 31.1 34.4 36.5 413 38.6 39.5 40.5 40.5 40.2 37.2 36.6 35.9 35.1 34.5 333 32.7 31.9 31.1 30.4 29.4 28.1 26.1 24.7 23.1 21.0 19.6 18.5 17.7 16.9 15.9 14.8 13.6 12.5 11.3 9.8 8.4 7.2 6.0 458 3.6 2.5 1.4 05 0.4 1.3 2.1 2.9 3.6 43 4.9 5.5 6.1 6.6 7.0 7.4
Transport -10% -4% 1% 4% 4% 5% 5% 5% 5% 4% 4% 3% 2% 1% -1% 3% -5% -8% -11% -14% -17% -20% -23% -26% -30% -34% -37% -41% -45% -48% -52%
Energy, industry & buildings 2% -4% 5% -10% -13% -25% -24% -23% -22% -22% -24% -23% -23% -23% -22% -22% -22% -22% -22% -22% -24% -24% -25% -25% -24% -24% -24% -24% -25% -25% -26%
Agriculture 2% 3% -4% -4% 5% 5% 5% -6% 6% -6% -6% -6% 7% 7% 7% 7% 7% -8% -8% -8% -8% -8% -9% 9% 9% -9% -10% -10% -10% -10% -11%
Waste & F-gases 0% 1% 3% 5% 7% 6% 5% 2% 0% -1% 3% -5% 7% -10% -13% -14% -16% -17% -19% -20% -21% -22% -22% -23% -23% -23% -22% -22% -21% -21% -20%
Forests 16% -1% 7% -15% -18% -11% 0% 11% 22% 31% 39% 47% 55% 62% 68% 77% 89% 110% 124% 138% 152% 163% 169% 173% 177% 182% 188% 195% 202% 210% 217%
All long-lived gases 2019 reduction -6% -4% 2% 2% 2% -10% -11% -13% -15% -16% -19% -21% -23% -25% -26% -29% -32% -37% -40% -44% -49% -53% -55% -57% -59% -61% -64% -67% -70% -73% -76%
2050 target
Biogenic methane emissions (Mt CH,)
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070
Agriculture 1.18 1.20 1.23 1.23 1.24 1.23 1.21 1.21 1.22 1.22 1.19 1.18 1.17 1.16 1.15 1.15 1.15 1.14 1.14 1.14 1.13 1.13 1.13 1.13 1.12 1.12 1.12 1.12 1.11 1.11 1.11 1.10 1.10 1.10 1.10 1.09 1.09 1.09 1.08 1.08 1.08 1.08 1.07 1.07 1.07 1.06 1.06 1.06 1.05 1.05 1.05 1.04 1.04 1.04 1.03 1.03 1.03 1.02 1.02 1.02 1.01
Waste & F-gases 0.15 0.14 0.14 0.13 0.13 0.13 0.13 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
2030 target 1.21
2050 target low 0.71
2050 target high 1.02
2050 target range 0.31
33.2 335 34.1 34.2 34.4 33.9 335 335 336 33.7 329 326 323 32.0 31.8 316 315 314 314 313 31.2 31.1 311 31.0 31.0 30.9 30.8 30.8 30.7 30.6 30.6 30.5 30.4 303 30.3 30.2 30.1 30.0 30.0 29.9 29.9 29.8 29.7 29.7 29.6 29.5 29.4 29.3 29.3 29.2 29.1 29.0 29.0 289 28.8 28.7 28.6 286 285 28.4 283
2% 3% -4% 5% -6% -6% -6% 7% 7% 7% 7% 7% -8% -8% -8% -8% -8% -9% 9% 9% -9% -9% -10% -10% -10% -10% -11% -11% -11% -11% -11% -11% -12% -12% -12% -12% -13% -13% -13% -13% -14% -14% -14% -14% -14% -15% -15% -15% -15% -16% -16%
All gases net, current policy reference pathway 65.9 64.7 68.7 70.9 68.5 67.5 64.6 67.9 70.1 74.9 715 72.1 72.8 725 72.0 68.8 68.1 67.3 66.5 65.7 64.5 63.8 63.0 62.1 61.3 60.3 58.9 56.9 55.4 53.8 51.6 50.1 48.9 48.0 47.1 46.1 44.9 43.6 424 41.2 39.6 38.2 36.9 35.6 34.4 33.1 32.0 30.8 29.8 28.8 27.8 27.0 26.1 253 245 238 23.1 225 21.9 21.4 20.9
All gases net, 2050 result 24% biogenic CH4 25.4
All gases result if legislated targets met -66%
GW Region tCO2e 2018-19
Transportation 1655812 1482298 1584290 1669216 1714884 1724417 1731471 1736920 1739863 1736929 1730100 1720172 1706658 1688727 1668301 1639059 1607369 1569938 1527038 1477294 1431259 1381760 1323917 1274586 1218036 1162326 1098817 1040593 976107 915202 854057 793346 ) o
Stationary Energy and industry 893160 913268 856558 845687 802014 780121 672243 679833 686733 693763 700460 682381 689310 690408 691331 693302 694885 696417 698144 700227 700278 676262 677097 669863 673332 676653 678553 674635 674415 674037 672185 656625 Regional Net Emissions Pathways (all gases, tCO2e)
Agriculture (long lived gases) 247628 241668 240236 238678 237426 236070 235136 234544 233832 233219 232624 231882 231603 231064 230644 230184 229641 229207 228690 228308 227698 227258 226768 226168 225733 225205 224655 224063 223577 222998 222292 221181 3000000
Waste (long-lived gases) 11381 11364 11515 11706 11982 12222 12016 11944 11647 11386 11259 11067 10801 10547 10219 9945 9775 9545 9390 9248 9121 9008 8920 8852 8820 8807 8813 8842 8894 8961 9036 9133
Forestry -1637323 1898173 -1627781 -1523438 -1393015 -1349188 -1450621 -1634014 -1814145 -1999896 -2152986 -2280562 -2412101 -2542446 -2658052 -2756122 -2895214 -3097417 -3443407 -3662296 -3889917 -4119882 -4305882 -4399256 -4469599 -4535881 -4615559 -4721405 -4835040 -4951726 -5068659 -5186745 2500000
Biogenic CH4 1382069 1350290 1338032 1325523 1315054 1304416 1298745 1295273 1291115 1287519 1284117 1280198 1278537 1275584 1273291 1270691 1267787 1265383 1262567 1260342 1256977 1254300 1251458 1248074 1245409 1242458 1239339 1235963 1233137 1229843 1226836 1226695
Total net (pathway simulated by sector) 2552727 2100715 2402850 2567374 2688346 2708057 2498991 2324500 2149046 1962921 1805574 1645139 1504808 1353884 1215734 1087059 914243 673071 282422 13124 -264584 -571294 -817722 -971713 -1098268 -1220431 -1365382 -1537309 -1718909 -1900685 -2084251 -2279765 2000000
Total net long-lived 1170658 1096513 1120116 1149000 1148718 1141859 1055377 1037605 1017844 996102 977915 944793 927303 904562 882657 861482 834543 797708 741359 699835 656672 596105 555850 524307 501347 479041 451953 419091 386237 353856 320283 277032
Total biogenic 1382069 1350290 1338032 1325523 1315054 1304416 1298745 1295273 1291115 1287519 1284117 1280198 1278537 1275584 1273291 1270691 1267787 1265383 1262567 1260342 1256977 1254300 1251458 1248074 1245409 1242458 1239339 1235963 1233137 1229843 1226836 1226695 1500000
Year Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 1000000
Current policy reference pathway Currentpo 2552727 2446803 2458147 2474524 2463772 2446274 2354122 2332878 2308959 2283621 2262032 2224991 2205841 2180146 2155948 2132174 2102331 2063091 2003926 1960177 1913649 1850404 1807308 1772382 1746756 1721500 1691292 1655054 1619374 1583699 1547119 1503728
RPS target RPStarget 2552727 2436694 2320661 2204628 2088595 1972562 1856529 1740495 1624462 1508429 1392396 1276363 1212545 1148727 1084909 1021091 957273 893454 829636 765818 702000 638182 574364 510545 446727 382909 319091 255273 191455 127636 63818 0 500000
Difference 0 10110 137487 269896 375178 473712 497594 592382 684496 775192 869636 948627 993295 1031419 1071039 1111083 1145058 1169636 1174290 1194359 1211649 1212222 1232945 1261836 1300029 1338591 1372201 1399781 1427920 1456062 1483301 1503728
Treasury carbon price projection Low 25 35 42 48 55 61 67 73 79 85 91 97 101 105 108 112 116 120 124 127 131 135 139 143 146 150 154 158 162 165 169 173 .
Medium 25 35 63 72 81 90 99 108 118 127 136 145 150 156 162 167 173 179 184 190 196 201 207 213 218 224 230 236 241 247 253 258 2 2 I N YNNI 2T N ATRNYeNBERYITIOITLYN QD]
High 25 35 84 9% 108 120 132 144 156 168 180 192 200 207 215 223 230 238 245 253 260 268 275 283 291 298 306 313 321 328 336 343 SRSRSEARSRSIARSRIIRSRISEIRSRIRIRSERRSSR
Savings from target ($M) Low 0 0 6 13 21 29 33 43 54 66 79 92 100 108 116 124 133 140 146 152 159 164 171 180 190 201 211 221 231 240 251 260 ——Current policy reference pathway RPS target
Medium 0 0 9 19 30 43 49 64 81 98 118 138 149 161 174 186 198 209 216 227 237 244 255 269 283 300 316 330 344 360 375 388
High 0 0 12 26 2 57 66 85 107 130 157 182 199 214 230 248 263 278 288 302 315 325 339 357 378 399 420 438 458 478 498 516
GWRC global social cost of carbon 350 0 4 48 94 131 166 174 207 240 271 304 332 348 361 375 389 401 409 411 418 424 424 432 442 455 469 480 490 500 510 519 526
Cumulative savings from target (SM) NZ Treasury Low 0 0 6 19 40 69 102 145 199 265 344 436 537 645 761 885 1018 1158 1304 1456 1614 1778 1949 2130 2320 2520 2732 2953 3184 3424 3675 3935
NZ Treasury Medium 0 0 9 28 59 101 151 215 295 394 512 650 799 960 1133 1319 1517 1726 1942 2169 2407 2650 2906 3174 3458 3758 4073 4404 4748 5107 5483 5871
NZ Treasury High 0 0 12 38 78 135 201 286 393 523 680 862 1061 1274 1504 1752 2015 2294 2581 2884 3199 3524 3863 4220 4598 4997 5417 5855 6313 6791 7289 7805
GWRC global social cost of carbon 0 4 52 146 277 443 617 825 1064 1336 1640 1972 2320 2681 3056 3444 3845 4255 4666 5084 5508 5932 6363 6805 7260 7729 8209 8699 9199 9708 10227 10754

Comparison of 'RPS-targets' pathway to 'Current Policy Reference' pathway

Year 2030 2050
Cumulative emissions avoided/abated kTCO2e 5,634 30,725

Cumulative emissions avoided/abated $M

NZ Treasury Low 436 3,935

NZ Treasury Medium 650 5,871

NZ Treasury High 862 7,805

GWRC global social cost of carbon 1,972 10,754
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