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7.2 CLIMATE RESILIENCE FINANCING 
 

Building climate resilience in order to cope with future climate change threats necessitates 
actions at scale, and these actions need to be financed. Such actions are best implemented 
prior to the onset of the worse climate change challenges. These include more intense 
drought, sea level rise, high rainfall events and associated floods, and pest outbreaks that in 
aggregate pose a significant threat to human wellbeing, the economy and future remedial 
cost.  

“Stitch in time” early action solutions that help to “future-proof” the regional economy can 
be significantly lower in cost than:  

a) Repair, rebuilding and possible litigation following catastrophic extreme weather 
events (e.g. flood, sea level rise and storm surge events that breach flood defences). 

b) Lost productivity as a result of catastrophic events (e.g. floods and severe droughts). 
c) Large scale future engineering solutions that could otherwise be avoided or 

significantly delayed. 
 

7.2.1 Performance-Based Financing 
 

A performance-based model for climate resilience outcome delivery is favoured, for a 
number of reasons. Firstly, performance-based financing focuses the activity business model 
on the delivery of measurable outcomes rather than activities and effort.  

This is in line with the Public Service Commission guidelines on performance measurement. 
This also has the effect of driving out inefficiencies and focusing on innovation in order to 
deliver the greatest gains at the least cost.  

Secondly, a performance-based model ties performance measurement to financing. This 
reduces non-delivery risk to the buyer/funder by shifting a larger share of risk to the outcome 
provider. In turn, this supply side risk can be reduced through development of supply side 
standards and quality control and quality assurance protocols. This also enables 
measurement, reporting and verification (MRV) to become embedded into to activities, with 
consequent benefits for transparency and accountability. 

 

 

 

 

 

Examples:

Ø Large: Hawke’s Bay
Ø Medium: Corporate insetting
Ø Small: Tasman District
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200,000 ha reforested by 2030 
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The economics of 
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200,000 ha reforested by 2030 

Indigenous

Net Investment = $620m

IRR = 0%

Payed for itself by = after  2050

Pay farmer & conservation = -$217m (NPV)

Hawke’s Bay Example

X



Nursery Crop
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NZ ETS rules allow for widely spaced exotic hardwoods
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Table 7.4.1 Cumulative carbon stock per hectare for different forest types (tCO2/ha). Source: 
MPI Carbon Look-up Tables for forestry emissions in the NZETS. 

 

 

 

 

 

 

 

 

 

 

 

 

Two broad options exist in practice that can enable business models sufficient to enable 
carbon financed indigenous reforestation at scale: 

1. Passive indigenous regeneration 
2. Using a nursery crop of exotic hardwoods 

7.4.1.1 Passive Indigenous Reforestation 

Passive indigenous forest reforestation involves protecting a site from pest, weeds and fire, 
and then letting nature do the planting. This significantly reduces forest establishment and 
management costs and even with relatively low carbon yields can (and do) lead to cost-
effective indigenous forest carbon projects. The key is to undertake this kind of activity on 
lands with a robust localized indigenous forest seed source, and ideally use eligible land that 
is already scrub land. Scrub land is a common feature of hill country back paddocks, 
particularly when beef and/lamb/wool prices are low. Instead of the farmer spending money 
and effort to deforest scrub land, there is an option to keep stock out and let nature take its 
course and reforest the area passively at a low cost. If the scrub is already composed of 
significant proportions of manuka, a carbon/manuka revenue stream can be sufficient to 
address opportunity costs for farmers and enable indigenous reforestation to be 
economically viable at smaller scales. 
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To enable the carbon finance engine to work for sustainable land management and indigenous 

reforestation, we need to “fuel” it with other species. Some have argued that we need to use pine 

trees (exotic softwoods). Others say that we need to artificially inflate the carbon price for indigenous 

carbon projects. Ekos uses a middle path approach by means of a planting model that combines 

indigenous trees and exotic hardwoods (leafy trees such as eucalyptus).  

 

Figure 2.  Carbon accumulation rates of different forest types 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Widely spaced exotic hardwoods4 inter-planted with indigenous tree species is a planting model that 

does work commercially (in principle). This is because exotic hardwoods accumulate carbon much 

faster than both indigenous forests and pine trees. For example, after 15 years indigenous forest will 

have accumulated 95 tonnes of CO2, pines will have accumulated 163 tonnes, whereas exotic leafy 

trees (hardwoods) will have accumulated over 400 tonnes of CO2. For this reason, exotic hardwoods 

that don’t create a wilding problem are the “jet fuel” we are looking for to drive the sustainable land 

management carbon engine. 

                                                             
4 Revenue from timber harvesting of exotic hardwoods remains an option in some situations - perhaps for some single tree extraction and 

on lands that are not erosion-prone. 

NZ ETS rules allow for widely spaced exotic hardwoods
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200,000 ha reforested by 2030 

Net Investment = $400m

HB Regional Council = $100m

Central Government = $200m
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20 ha reforested by 2020 
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Net Investment = $190k

IRR = 0%

Payed for itself by = never
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IRR = 5.6%
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THE STUDY 

This feasibility study involved testing the commercial viability of carbon credit projects for indigenous 
reforestation using an exotic hardwood nursery crop at four sites in the Tasman District: one each the 
Waimea, Marahau, Aorere, and Maruia catchments. 

Indigenous reforestation of using an exotic hardwood nursery crop at these sites is commercially 
viable, whereas the same projects using only indigenous tree species is not commercially viable. The 
analysis showed that optimal scenario (highest return/least cost) involved planting but not harvesting 
the widely spaced exotic hardwoods. 

The optimal investment analysis for all sites: 

Investment Analysis (no timber harvesting) 
Landowner: A B C D 
Area: 3.4 ha 16.8 ha 41 ha  3.9 ha 
IRR: 2.3% 14.5% 15.3% 10.5% 
NPV: ($7,167) $94,841 $229,475 $17,190 
Capital required: $16,279 $43,014 $98,912 $16,768 
Capital required / ha: $4,788 $2,560 $2,412 $4,300 
Payback period: 26 yrs 9 yrs 9 yrs 11 yrs 
Trees Planted: 3,155 8,064 19,680 1,872 

 

The projected performance of these investments appears sufficient to attract impact investment from 
the public and private sector. The forest carbon investments described here provide the Tasman 
District Council with a useful strategic framework for the delivery of high priority sustainable land 
management goals, potentially through a public-private-partnership (PPP) model. Here the TDC could 
function as an impact investor along-side private impact investment. Such a model is capable of a four-
fold amplification of ratepayer funds compared with the same result delivered by grant. 

 

 

 

  

 

This would enable ratepayer funds to be used to stimulate a market-based model for an ambitious 
regional sustainable land management programme, sufficient to reducing regional contingent 
liabilities associated with a warmer future climate with more frequent high intensity extreme weather 
events in coming decades. 

It is time to start seriously addressing the climate resilience challenges faced by this region, with 
particular regard to erosion risk and waterways protection. The sustainable land management 
financing model applied in this study, and the feasibility studies contained herein, represent a 21st 
century solution to a 21st century problem.  

Tasman Example: 4 Properties

Indigenous
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NATURE CARBON PROGRAMME - TASMAN 

A regional indigenous reforestation programme to deliver climate resilience, water quality, biodiversity 
enhancement, employment and sustainable land management in the Tasman District. A partnership between TDC 
and Ekos aimed at winning external funding from the Provincial Growth Fund and the Sustainable Farming Fund.  

 

Tasman District Targeted Lands (to be planted by 2022)  
 ha 
Erosion Prone Lands (Privately Owned) 2,300 

Riparian Lands (TDC Owned)  

Takaka Rivermouth 43 

Sherry Valley 20 

St Arnaud 40 

Eves Valley Rd 10 

Waimea plains 200 

Subtotal 313 
Riparian Lands (Privately Owned) 1,387 
  

Total 4,000 

 

 

 

 

 

 

 

 

 

 

  

Date: 15 August 2018 

 

Tasman Example: 4,000ha

Reforestation area delivered by public grant

Reforestation area delivered by PPP
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Figure 3.2.2.1 shows the modelled supply and demand curve resulting from a planting area of 2,000 
ha. This would require purchasing 2,000 ha of land for this purpose. Financial analysis (including land 
purchase cost) from a 50-year cash flow shows the following outcome: 

Table 3.2.2.1a: NPV Net Zero Carbon by 2025 on 2,000 ha of VUW Land (indigenous only) 
Total Insetting Project Costs (NPV) ($16,644,096) 
Total Offsetting costs (NPV) (i.e. buying offsets only) ($3,722,217) 
Winner: Offsetting (NPV benefit) $12,921,879 
Effective insetting carbon price $51.65 

 

3.2.2.2 Zero Carbon University by 2030 (Indigenous only 2,000ha) 

 

Figure 3.2.2.2. Carbon project model based on planting indigenous species only, delivering net zero 
carbon for flights starting in 2019 and net zero carbon university by 2030 requiring a project area of 
2,000 ha. 

 

 

 

Figure 3.2.2.2 shows the modelled supply and demand curve resulting from a planting area of 2,000 
ha. This would require purchasing 2,000 ha of land for this purpose. Financial analysis from a 50-year 
cash flow shows the following outcome: 

Table 3.2.2.2a: NPV Net Zero Carbon by 2030 on 2,000 ha of VUW Land (indigenous) 
Total Insetting Project Costs (NPV) ($15,858,570) 
Total Offsetting costs (NPV) (i.e. buying offsets only) ($2,936,691) 
Cash Flow Winner: Offsetting (NPV benefit) $12,921,879 
Effective insetting carbon price $58.25 
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Figure 3.2.2.2 shows the modelled supply and demand curve resulting from a planting area of 2,000 
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Figure 3.2.3.1 shows the modelled supply and demand curve, delivering a net zero carbon university 
by 2025 and resulting from a planting area of 600 ha. This would require purchasing 600 ha of land for 
this purpose. Financial analysis (including land purchase cost) from a 50-year cash flow shows the 
following outcome: 

Table 3.2.3.1a: Purchased Land - NPV Net Zero Carbon by 2025 on 600 ha (exotic hardwood & indigenous) 
Scenario Insetting NPV $m Offsetting NPV $m Effective Insetting Carbon Price5 
Base Case1 ($5.8) ($3.7) $17.96 
Severe downside2 ($6.1) ($1.9) $18.83 
Moderate downside3 ($5.9) ($2.8) $18.39 
Moderate upside4 ($5.6) ($4.6) $17.52 

1. Market carbon price increasing by $1 annually; 2. 50% reduction in market price after year one and then increasing by $0.50 p.a. thereafter; 3. 25% 
reduction in market price after year one and then increasing by $0.75 p.a. thereafter; 4. 25% increase in market price p.a. All scenarios are calculated 
in real dollar terms. 5. Total project costs divided by total demand for carbon credits over a 50-year period. 

 

Table 3.2.3.1b: Leased Land - NPV Net Zero Carbon by 2025 on 600 ha (exotic hardwood & indigenous) 
Scenario Insetting NPV $m Offsetting NPV $m Effective Insetting Carbon Price5 
Base Case1 ($4.2) ($3.7) $13.04 
Severe downside2 ($4.5) ($1.9) $13.91 
Moderate downside3 ($4.3) ($2.8) $13.48 
Moderate upside4 ($4.1) ($4.6) $12.61 

1. Market carbon price increasing by $1 annually; 2. 50% reduction in market price after year one and then increasing by $0.50 p.a. thereafter; 3. 25% 
reduction in market price after year one and then increasing by $0.75 p.a. thereafter; 4. 25% increase in market price p.a. All scenarios are calculated 
in real dollar terms. 5. Total project costs divided by total demand for carbon credits over a 50-year period. 

 

3.2.3.2 Net Zero Carbon University by 2030 (Hardwood/Indigenous 600ha) 

 

Figure 3.2.3.2. Carbon project model based on planting a combination of exotic hardwoods and 
indigenous species, delivering net zero carbon for flights starting in 2019 and net zero carbon university 
by 2030 requiring a project area of 600 ha. 
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