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Executive Summary
Ekos was contracted by Tasman District Council to assess the commercial feasibility of carbon projects
for indigenous reforestation in the Tasman District (properties in Waimea, Marahau, Aorere, and
Maruia catchments). The purpose of such projects is to improve waterways and water quality, as well
as reduce erosion and sedimentation risk in relation to extreme weather events.

WHY CARBON?
One carbon credit represents one tonne of CO2 taken out of the atmosphere by growing forests.
Carbon credits provide a means of financing sustainable land management through the creation and
sale of New Zealand Units (NZUs) under the New Zealand Emissions Trading Scheme (NZETS).
Demand for carbon credits comes from two situations. One is businesses who are required by the
Crown to buy carbon credits to take responsibility for a proportion of their emissions. Demand also
comes from businesses and individuals with no such obligations to the Crown, but who want to
voluntarily take responsibility for their carbon emissions by going zero carbon.

Reforestation projects can be eligible to operate under the NZETS and be issued carbon credits from
the government which they can sell for cash. For this reason, carbon credits can (in theory) be used to
finance reforestation efforts for purposes of reforesting riparian and erosion-prone lands.

3

THE PLANTING MODEL
For carbon financing to work for sustainable land management, the value of carbon credits sold needs
to cover the cost of the planting and management of the new forest. One key problem with indigenous
reforestation using carbon finance is that the economics don’t work. This is because the growth rates
of indigenous trees are very slow, and the carbon credit volumes once sold do not cover project costs.
To enable the carbon finance engine to work for sustainable land management, 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, oak, alder).
Widely spaced exotic hardwoods inter-planted with indigenous tree species is a planting model that
does work commercially (in principle). For this reason, exotic hardwoods (those that don’t create a
wilding problem) are the “jet fuel” we are looking for to drive the sustainable land management carbon
engine (see below).
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WHAT DOES IT LOOK LIKE THROUGH TIME?
Stage 1 (8 years)

Stage 2 (16 years)

Stage 3 (50 years)
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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:
Area:
IRR:
NPV:
Capital required:
Capital required / ha:
Payback period:
Trees Planted:

A
3.4 ha
2.3%
($7,167)
$16,279
$4,788
26 yrs
3,155

B
16.8 ha
14.5%
$94,841
$43,014
$2,560
9 yrs
8,064

C
41 ha
15.3%
$229,475
$98,912
$2,412
9 yrs
19,680

D
3.9 ha
10.5%
$17,190
$16,768
$4,300
11 yrs
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 fourfold 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.
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Introduction & Overview
Ekos was contracted by Tasman District Council to undertake a feasibility study to examine the
potential for indigenous reforestation activities in Tasman District to be financed through carbon
credits. We tested the financial feasibility of different scenarios using the Ekos Nature Carbon
Investment Model for carbon-financed indigenous reforestation.

CARBON CREDITS
One carbon credit represents one tonne of CO2 taken out of the atmosphere by growing forests.
Carbon credits provide a means of financing sustainable land management through the creation and
sale of New Zealand Units (NZUs) (carbon credits) under the New Zealand Emissions Trading Scheme
(NZETS).

Demand
Demand for carbon credits comes from two situations. One is businesses who are required by the
Crown to buy carbon credits to take responsibility for a proportion of their emissions. These are called
‘points of obligation’ under the NZETS and referred to as ‘compliance demand’. Points of obligation
include upstream entities in the energy, transport, and industrial processing sectors as well as entities
that manage municipal landfills. These points of obligation are required by law to acquire (and then
surrender to the Crown) carbon credits to match a certain proportion of their total greenhouse gas
emissions. Points of obligation are required to acquire (e.g. produce or purchase) particular carbon
credit types, including (but not always restricted to) NZUs produced in the New Zealand forest sector.
Demand also comes from businesses and individuals with no such obligations to the Crown, but who
want to voluntarily take responsibility for their carbon emissions by going zero carbon. This is
‘voluntary demand’ and focuses on ‘corporate social responsibility’ and ‘social license to operate’.
Voluntary carbon neutrality or zero carbon involves arriving at a position of net carbon neutrality. This
involves measuring all greenhouse gas emissions (analogous to costs), and all greenhouse gas removals
(carbon sequestered by forests) (analogous to income). When emissions (e.g. 1,000 tCO2e p.a.) match
offsets (e.g. 1,000 tCO2e) we have a zero carbon outcome. Because most businesses and individuals
do not have forests of their own to remove CO2 from the atmosphere1, the only way that they can
include CO2 removals in their carbon balance is to purchase carbon credits from projects that produce
them.

1

Carbon accounting is more complicated than this, but this explanation will suffice for our purposes in this report.
In fact, carbon credits can and are also produced from activities that avoid and/or reduce emissions against an
emissions baseline, but this does not apply to the carbon credit supply chain referred to in this report.
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Figure 1. Carbon credit supply and demand.

Supply
The supply side of the New Zealand carbon market involves the production of either:
•
•

NZUs from reforestation under the NZETS supply rules and issued by the NZETS.
Verified Emission Reduction units (VERs)2 issued by an international voluntary carbon market
registry (e.g. Markit Environmental Registry in New York) produced either:
o in NZ from forest carbon management activities not covered by the NZETS (e.g. pre1990 indigenous forest carbon management or soil carbon management),
o in other (usually developing) countries (e.g. from rainforest protection or reforestation
carbon projects in the Pacific Islands).

Ekos has both types of project in its carbon offset supply chain.

2

VERs are not able to be used by points of obligation under the NZETS and are only available to voluntary offset
buyers. There are also other unit types in the voluntary carbon market including VCUs (Verified Carbon Units)
but VERs are the ones that Ekos uses and produces in its projects in NZ and the Pacific Islands.
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CARBON & SUSTAINABLE LAND MANAGEMENT
Reforestation projects can be eligible to operate under the NZETS and be issued carbon credits
annually from the government which they can sell for cash. For this reason, carbon credits can (in
theory) be used to finance reforestation efforts for purposes of riparian revegetation, and reforesting
erosion-prone lands.
This provides an opportunity for private sector markets to cover the cost of environmental protection,
rather than always using rate-payer or tax-payer grants. This can enable local government entities to
seed-fund carbon projects rather than funding the entire exercise. It also creates an opportunity for
local government money to be provided as a financial investment that pays for itself rather than a
grant, thus making rate-payer money go much further.
In addition, the discipline required under the NZETS combined with the fact that carbon credits are
performance-based means that a lot of risk is taken out of the funding equation. This can enable local
government to fund high priority sustainable land management by seed funding projects (e.g. this
feasibility study) and providing investment capital (and benefiting from the financial returns) under a
market-based conservation financing model.

Carbon Financing Sustainable Land Management
The purpose of producing and selling carbon credits in New Zealand is to access a commercial source
of revenue for forestry activities that would not be possible or be much more difficult financially
without revenue from the sale of carbon credits. Nationally this is designed to incentivize increasing
the size of the national forest estate. Locally this can be used for commercial forestry activities for
conservation and sustainable land management purposes.
The purpose of creating and selling carbon credits in this sustainable land management setting is to
generate carbon revenue to cover the costs of indigenous reforestation along waterways and on steep
lands unsuitable for pastoral farming. Such reforestation encompasses an environmental management
service involving the establishment and enhancement of “ecological infrastructure” sufficient to cause
improvements in the following “ecosystem services”:
•
•
•

River & wetland habitat and biodiversity.
Flood protection and stream bank stability.
Water quality and reduced stream sedimentation.

There are two main costs associated with reforestation for sustainable land management:
1. Forest establishment and management costs (including seedlings, planting, fencing, weeding).
2. Opportunity costs (lost farming income on lands reforested).
These costs vary in timing during the 50-year project period with the majority of costs tending to be
borne in the first 5 years (e.g. forest establishment, pest and weed control, fencing where relevant).
The actual costs and their actual timing varies depending on the project and the activity scenario (e.g.
including or excluding low volume extraction of high value hardwoods late in the project).
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Carbon revenue from the sale of carbon credits in a sustainable land management setting is designed
to cover (or at least significantly co-finance) these costs. In this way, the delivery of publicly beneficial
environmental services on private land (e.g. waterways protection, biodiversity enhancement and
erosion control) can be financed predominantly by the private sector, rather than the tax payer or rate
payer.
This is particularly relevant to significant national strategic challenges such as climate resilience.
In practice, carbon projects need to be commercially viable in a particular land management context.
The purpose of this study therefore, was to test the commercial viability of carbon-financed indigenous
reforestation and sustainable land management on three properties in the Nelson area.

Indigenous Reforestation Carbon Projects
For carbon financing to work for sustainable land management, the value of carbon credits sold needs
to cover the cost of the planting and management of the new forest. One key problem with indigenousonly reforestation using carbon finance is that the economics don’t work. This is because the growth
rates of indigenous trees are very slow. As a result, the number of carbon credits produced and sold
annually from an indigenous forest carbon project is not enough to cover the real project costs. We
know this from experience in this sector and from investment models we have developed elsewhere
including at a large scale (200,000ha) 3.
Ekos tested this at scale in a study it undertook in late 2017 for the Hawke’s Bay Regional Council
(HBRC). HBRC asked Ekos to develop a preliminary investment plan for indigenous reforestation of
200,000 ha of erosion-prone lands in the Hawke’s Bay region (i.e. a planting scale sufficient to generate
economies of scale). Results showed that even at a large scale, indigenous forest carbon projects do
not generate a positive Internal Rate of Return (IRR) (i.e. do not recoup the investment with or without
interest) and deliver a deeply negative Net Present Value (NPV).
We concluded that indigenous reforestation can be carbon financed only if:
1. Forest establishment is funded by grant or not funded at all (e.g. natural regeneration).
and/or
2. The carbon credit buyer is willing to pay a carbon price that is significantly higher than the
market rate.
and/or
3. The landowner does not absolutely need the carbon credit revenues.
and/or
4. The planting involves the inclusion of exotic tree species.
In the absence of conditions 1. 2. 3., option 4 is required.

3

Weaver, S.A. 2017. Hawke’s Bay Climate Resilience Programme. A framework for the climate change component of the Hawke’s Bay LongTerm Plan. Consulting report to the Hawke’s Bay Regional Council. Ekos Consulting Reports 2017/008. This model tested the economics of
both indigenous-only and indigenous plus exotic hardwoods in the planting model.
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So why are some indigenous carbon projects happening in some parts of the country? Usually because
the landowner does not need money from carbon credits to cover the full cost of reforestation, or
because there were no planting costs (i.e. because the land was left to regenerate naturally).

Exotic Hardwood Nursery Crop
The ecological restoration community in New Zealand has long recognized that some exotic species
can facilitate indigenous reforestation. A notable example is gorse. If left alone for around 20-30 years,
gorse will eventually succeed to native forest in many parts of NZ.
Gorse (Ulex europaeus) is an exotic flowering plant - an ‘exotic hardwood’ shrub. In forestry parlance,
the word ‘hardwood’ refers to a flowering tree. ‘Softwoods’ on the other hand refer to conifers such
as Pinus radiata.
A reforestation project involving exotic tree species can generate carbon credit revenues sufficient to
cover forest establishment costs. This is because exotic trees tend to grow a lot faster than indigenous
species. The NZETS carbon credit allocations for forest projects illustrates this very well, as seen in
Table 1 below.
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.
Table 1. NZETS ‘Look Up Tables’ for different forest types: Carbon stock per ha for Douglas-fir, exotic
softwoods, exotic hardwoods, and indigenous forest (expressed as tCO2 per hectare).

Two broad options exist in practice that can enable business models sufficient to enable
carbon financed indigenous reforestation at scale:
As shown in the bottom line of Table 1 above, carbon accumulation after 15 years for indigenous
species is1.95.5
tCO2e/ha,
whereas
exotic hardwoods accumulate 409 tCO2e/ha in the same timeframe.
Passive
indigenous
regeneration
Exotic softwoods
Pinus crop
radiata)
perform
better than indigenous (163 tCO2e/ha) but not as well
2. Using(e.g.
a nursery
of exotic
hardwoods
as exotic hardwoods (e.g. Eucalyptus sp.).
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 costeffective 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,
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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.
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By the time these exotic hardwood trees die naturally (e.g. in years 60+), the indigenous trees will have
grown sufficiently to take over the site. Furthermore, it is possible that in many parts of New Zealand,
indigenous tree growth rates will be higher under a nursery crop canopy than without. This is due to
the micro-environment created by the exotic hardwood nursery crop (i.e. a larger and longer-term
version of gorse succession to native forest).
When Ekos compared the carbon economics of indigenous-only plantings with indigenous + exotic
hardwoods (never harvested) at scale it found that the former approach did not cover forest
establishment costs, whereas the latter approach did (Table 3).
Table 3. Exotic Hardwood & Indigenous Reforestation Investment Analysis (Hawke’s Bay)
Indigenous only
Indigenous + exotic hardwoods
Area reforested:
200,000 ha
200,000 ha
Forest establishment period:
2018-2030
2018-2030
Capital required:
$620m
$400m
Internal Rate of Return (IRR):
0%
13%
Net Present Value (NPV):
-$217m
$136m

Riparian Reforestation
Riparian (riverside) reforestation focuses on replanting stream banks in indigenous forest in order to
provide greater protection to streams, improve stream habitats for biodiversity, and contribute to
improvements in water quality. Local government entities around the country have allocated
significant funds to such plantings by community organizations and private landowners.
If riparian reforestation could be financed through carbon credits it would enable local government to
significantly increase the impact per rate payer dollar spent, because the bulk of funds for forest
establishment and management could come from the private sector. This would enable local
government to focus on:
•
•
•

Start-up funding for forest carbon projects and programmes rather than covering the main
project costs.
Providing impact investment capital and gaining a financial return on their investment.
Fully funding indigenous reforestation of biodiversity or water quality hotspots that require
special attention over and above what can be commercially financed elsewhere.

Challenges
Riparian reforestation projects are difficult to carbon finance because:
a) They often do not meet the NZETS eligibility requirements of a minimum width of 30m, a
minimum of 1ha in area, with a tree canopy cover of greater than 30% for each hectare, and
with trees that can reach at least 5m in height in situ.
b) They are often planted in indigenous species only and the carbon economics don’t work (as
shown above).
c) They are often so small in total area (long and thin) that they cannot generate any economies
of scale.
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d) They have high fencing costs per ha (because they are long and thin) and fencing costs are a
significant contributor to total project costs.

In principle, the exotic hardwood + indigenous planting model described above mitigates strongly
against these challenges by significantly increasing the annual carbon revenues per ha. In practice, this
needed to be tested using a case study, and the current study does this using the planting model shown
in Figure 3.

Figure 3. Exotic hardwood + indigenous riparian reforestation planting model

If a stream is narrower than 7m across, it is possible to create the minimum 30m width by planting 1520m either side of the narrow stream. This is because the canopy of the planted hardwoods will close
over a narrow stream and enable the 30m to include the stream. If on the other hand the stream is
wider than 7m, the project will need to plant a 30m wide strip on both side of the stream in order to
be eligible to register under the NZETS.
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Feasibility Study
The current feasibility study involved an investment analysis of carbon financed indigenous
reforestation at four sites in the Tasman District.
The four properties included were:
•
•
•
•

Landowner A (3.4 ha) (riparian weedy semi-pasture)
Landowner B (16.8 ha) (beef/lamb on erosion-prone steep lands)
Landowner C (41 ha) (deer grazing land interspersed with wetlands)
Landowner D (3.9 ha) (riparian dairy grazing land)

The study sites were located as follows:
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Specific project sites:
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METHOD
The study involved consultation with landowners, a mapping exercise and the development of an
investment plan outlining the costs and benefits, IRR and NPV, and allows sensitivity analysis including:
Income
Carbon accumulation
Carbon pricing
Wood sales (where relevant & conservative)

Expenses
Seedling cost
Pest & Weed control
Fencing

We tested the commercial feasibility of a forest carbon project at each site using the Ekos ‘Nature
Carbon Impact Investment Model’ for carbon-financed indigenous reforestation. This included testing
different scenarios arising from the project preferences of the different landowners.
Any timber extraction would involve removal of the widely-spaced exotic hardwoods only and to do
so after many years (e.g. years 25, 35). By this time the inter-planted indigenous forest would be well
established and could take advantage of the light gaps from exotic tree removal.

Key Assumptions (All Sites)
Current carbon price:
Maximum carbon price:
Percentage carbon credits sold:
Log value as dry sawn:
Discount rate:
Inflation rate:
Project Period:

$21/tCO2e rising at $1 p.a. assuming no sudden price shocks
$50/tCO2e
75% (25% held in a buffer reserve as self-insurance against
reversals (e.g. fire, flood damage)).
$950
5%5
1%
FY2018-2066

Specific Assumptions: Landowner A (riparian weedy semi-pasture)
Planted area:
Fencing costs:
Hardwood planting rate:
Tree lucern planting rate:
Indigenous planting rate:
Timber harvest rate:
Manuka honey revenue:
Animal pest control:
Weed control:

5

3.4 ha
None
58 stems/ha
0
870 stems/ha
0
Excluded
No
Yes

The 5% discount rate was used as a benchmark for an alternative investment at 5% elsewhere.
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Specific Assumptions: Landowner B (Beef/Lamb on Erosion-Prone Steep Land)
Planted area:
Fencing costs:
Hardwood planting rate:
Tree lucern planting rate:
Indigenous planting rate:
Timber harvest rate:
Manuka honey revenue:
Animal pest control:
Weed control:

16.8 ha
15m/ha; 80% covered by project
80 stems/ha
200 stems/ha
200 stems/ha
0.5; 30% area cut year 25 (and a scenario of 0 timber harvests)
Excluded
Yes
Yes

Specific Assumptions: Landowner C (Deer Grazing & Wetlands)
Planted area:
Fencing costs:
Hardwood planting rate:
Tree lucern planting rate:
Indigenous planting rate:
Timber harvest rate:
Manuka honey revenue:
Animal pest control:
Weed control:

41 ha
15m/ha; 80% covered by project
80 stems/ha
0
400 stems/ha
0.4; 15% area cut year 25; 25% area cut year 35 (and 0 scenario)
Excluded
Yes
No

Specific Assumptions: Landowner D (Riparian Dairy Grazing Land)
Planted area:
Fencing costs:
Hardwood planting rate:
Tree lucern planting rate:
Indigenous planting rate:
Timber harvest rate:
Manuka honey revenue:
Animal pest control:
Weed control:

3.9ha
258m/ha; 50% covered by project
80 stems/ha
200 stems/ha
200 stems/ha
0.5; 30% area cut year 25 (and 0 scenario)
Excluded
Yes
No

The resulting analysis presents the site management preferences of the different landowners.
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RESULTS
Investment Analysis (All Sites)
The investment analysis for all sites are presented in summary below:

Investment Analysis (Scenarios preferred by Landowner)
Timber harvesting for Landowners B-D, but not A
Landowner:
Area:
IRR:
NPV:
Capital required:
Capital required / ha:
Payback period:
Trees Planted:

A
3.4 ha
2.3%
($7,167)
$16,279
$4,788
26 yrs
3,155

B
16.8 ha
13.6%
$120,149
$297,302
$17,697
9 yrs
8,064

C
41 ha
13.6%
$293,999
$962,815
$23,483
9 yrs
19,680

D
3.9 ha
10.6%
$22,679
$77,105
$19,770
14 yrs
1,872

Total
65.1 ha
12.7%
$429,660
$1,353,500
$20,791
11 yrs
32,771

The positive IRR at each site shows that each of these forest carbon projects is feasible in principle
and assuming investment capital is available. Specific analysis is included below.

Investment Analysis Landowner A (Riparian Weedy Semi-Pasture)
IRR: 2.3%; NPV: ($7,167); Capital required: $16,279; Capital required/ha: $4,788; Payback: 26 yrs
IRR:
NPV:

Capital
required:
Investment:

Risk:

The positive Internal Rate of Return (2.3%) means that the project will pay for itself
(after 26 years). It is financially viable provided a capital provider is willing to
participate at such a low rate of return.
The negative NPV for this site means that the project will make a lower return than
an investment at 5% elsewhere (i.e. lower by the amount stated as a negative). This
also means that this would not cover the full cost of capital based on a commercial
investment alternative that earned 5%. This would amount to an opportunity cost to
the capital provider, who by definition would need to be an impact investor (i.e. an
investor more interested in causing beneficial impact than causing a commercial
return on money invested).
The capital required (e.g. borrowed) to fund this project cost $16,279 overall and
$4,788/ha.
The low IRR means that a private investor may be hard to find, but a philanthropic or
public-sector impact investor (with a priority interest in beneficial environmental
outcomes rather than commercial returns on money) may be the most appropriate
capital provider. This project significantly out-performs a grant because the project
is able to pay the capital back.
Risks include:
• Carbon price rises at a rate lower than the $1 p.a. modelled, or suddenly
falling due to policy change (e.g. government allowing import of cheap
foreign credits into the NZETS)
• Reversals from events such as illegal forest removal, fire, storm and flood
damage.
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An alternative scenario for Landowner A would be to harvest 30% of the timber in year 25 and
assuming 50% of total timber value. This would deliver the following:
IRR: 4.3%; NPV: ($2,446); Capital Required: $60,098 overall and $20,323/ha; Payback period: 24 years.
This scenario has a higher IRR than the scenario without timber harvests (i.e. delivering a greater return
on invested money) but requires a higher capital investment (rising from $4,788/ha to $20,323/ha).

Investment Analysis Landowner B (Beef/Lamb on Erosion-Prone Steep Land)
Scenario preferred by landowner (including timber harvesting):
IRR: 13.6%; NPV: $120,149; Capital required: $297,302; Capital required/ha: $17,697; Payback: 9 yrs
IRR:
NPV:
Capital
required:
Investment:
Risk:

The positive Internal Rate of Return (13.6%) means that the project will pay an
interest rate of 13.6% if it performs as modelled. It will pay for itself after 9 years. It
is financially viable provided a capital provider is willing to participate.
The positive NPV of $120,149 for this site means that the project will make a better
return than an investment at 5% elsewhere (i.e. higher by the amount stated and
presented in today’s value of money).
The capital investment required to fund this project is $297,302 overall and an
average of $17,697/ha.
The 13.6% IRR means that the project is potentially attractive to a private sector
impact investor or a combination of a philanthropic or public-sector impact investor.
The lack of collateral means that the investment would need to be unsecured.
Risks same as Landowner A.

Investment Analysis Landowner C (Deer Grazing & Wetlands)
IRR: 13.6%; NPV: $293,999; Capital required: $962,815; Capital required/ha: $23,483; Payback: 9 yrs
IRR:
NPV:
Capital
required:
Investment:
Risk:

The positive Internal Rate of Return (13.6%) means that the project will pay an
interest rate of 13.6% if it performs as modelled. It will pay for itself after 9 years. It
is financially viable provided a capital provider is willing to participate.
The positive NPV of $293,999 for this site means that the project will make a better
return than an investment at 5% elsewhere (i.e. higher by the amount stated and
presented in today’s value of money).
The capital investment required to fund this project is $962,815 overall and an
average of $23,483/ha.
The 13.6% IRR means that the project is potentially attractive to a private sector
impact investor or a combination of a philanthropic or public-sector impact investor.
The lack of collateral means that the investment would need to be unsecured.
Risks same as Landowner A.
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Investment Analysis Landowner D (Riparian Dairy Land)
IRR: 10.6%; NPV: $22,679; Capital required: $77,105; Capital required/ha: $19,770; Payback: 14 yrs
IRR:
NPV:
Capital
required:
Investment:
Risk:

The positive Internal Rate of Return (10.6%) means that the project will pay an
interest rate of 10.6% if it performs as modelled. It will pay for itself after 14 years. It
is financially viable provided a capital provider is willing to participate.
The positive NPV of $22,679 for this site means that the project will make a better
return than an investment at 5% elsewhere (i.e. higher by the amount stated and
presented in today’s value of money).
The capital investment required to fund this project is $77,105 overall and an average
of $19,770/ha.
The 10.6% IRR means that the project is potentially attractive to a private sector
impact investor or a combination of a philanthropic or public-sector impact investor.
The lack of collateral means that the investment would need to be unsecured.
Risks same as Landowner A.

Investment Analysis Aggregated Project
IRR: 12.7%; NPV: $429,660; Capital required: $1,353,500; Capital /ha: $20,791; Payback: 11 yrs.
This is for a project that pooled each individual project together into a single investment portfolio. The
IRR and payback period are derived from the aggregated free cashflows (similar to a weighted
average), but the NPV and capital investment required is additive across the projects.
IRR:
NPV:
Capital
required:
Investment:
Risk:

The positive Internal Rate of Return (12.7%) means that the project will pay an
interest rate of 12.7% if it performs as modelled. It will pay for itself after 11 years. It
is financially viable provided a capital provider is willing to participate.
The positive NPV of $429,660 for this site means that the project will make a better
return than an investment at 5% elsewhere (i.e. higher by the amount stated and
presented in today’s value of money).
The capital investment required to fund this project is $1,353,500 overall and an
average of $20,791/ha.
The 12.7% IRR means that the project is potentially attractive to a private sector
impact investor or a combination of a philanthropic or public-sector impact investor.
The lack of collateral means that the investment would need to be unsecured.
Risks same as Landowner A.
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Investment Analysis No Timber Harvesting
During scoping consultations landowners asserted their preferred forest management scenario, and
the analysis presented above communicates the result. Landowner A preferred no timber harvesting,
whereas Landowners B, C and D each preferred to include cash flows from future timber harvests. By
way of comparison, Ekos also undertook an investment analysis that excluded timber harvesting for
all sites. The table below shows the result with up and down arrows indicating change in comparison
to the original landowner preference.

Investment Analysis (Scenarios excluding timber harvesting)
Landowner:
Area:
IRR:
NPV:
Capital required:
Capital required / ha:
Payback period:
Trees Planted:

A
3.4 ha
2.3%
($7,167)
$16,279
$4,788
26 yrs
3,155

-

B
16.8 ha
14.5%
$94,841
$43,014
$2,560
9 yrs
8,064


¯
¯
¯
-

C
41 ha
15.3%
$229,475
$98,912
$2,412
9 yrs
19,680


¯
¯
¯
-

D
3.9 ha
10.5%
$17,190
$16,768
$4,300
11 yrs
1,872

¯
¯
¯
¯
-

The investment analysis that included planting a combination of hardwoods (same as above) but
excluded timber harvesting showed an increase in IRR, reduction in NPV, but reduction in capital
required for each project that changed.

Investment Analysis Indigenous Only
It is worth testing the commercial feasibility of each site when excluding the use of widely spaced
exotic hardwoods. The following analysis shows the outcome if the projects used plantings of
indigenous tree species only and planted at a rate of 870 stems per hectare (the same density of
indigenous planting as Landowner A).

Investment Analysis (Indigenous Only)
Landowner:
Area:
IRR:
NPV:
Capital required:
Capital required / ha:
Payback period:

A
3.4 ha
0%
($31,099)
$15,511
$4,562
Never

B
16.8 ha
0%
($53,876)
$71,886
$4,279
Never

C
41 ha
0%
($125,727)
$158,215
$3,859
Never

D
3.9 ha
0%
($18,024)
$24,155
$6,194
Never

The 0% IRR and the deeply negative NPV at each site shows that carbon projects that use indigenous
tree species only, is not commercially viable.
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DISCUSSION
This study tested the commercial feasibility of indigenous riparian reforestation and reforesting
erosion-prone lands in the Tasman District. Two broad scenarios were tested:
1. Indigenous tree species only
2. Indigenous + exotic hardwoods
The scenarios using indigenous species only were not commercially viable. In other words, indigenous
reforestation cannot be carbon financed, and can only be financed by grant.
For the indigenous + exotic hardwood scenario, two project types were tested:
a) Carbon Only
b) Carbon + Timber
Landowners indicated their preferred project type. This was:
•
•

Landowner A - Carbon Only
Landowners B, C, D - Carbon + Timber

Landowner Preferences
When testing the landowner-preferred project types, all of the project types were commercially viable
in principle, but with variation in the degree of commercial performance on invested money.
The Carbon Only scenario (Landowner A - 3.4 ha) was the lowest performing of the four sites. This
project modelled an IRR of 2.3% and a negative NPV. The negative NPV means that this project would
pay for itself (after 24 years) but would not perform as well as an alternative investment at 5% (earning
a net present value of $7,167 lower than an alternative investment that delivered a 5% return). Capital
required was the lowest of these scenarios ($4,788/ha).
The other smaller site (Landowner D - 3.9 ha) performed better than Landowner A with an IRR of 10.6%
and positive NPV ($22,679). Capital required ($19,770/ha) was much higher than Landowner A due to
costs associated with timber harvesting. The payback period (break-even) was 14 years.
The two larger Carbon + Timber projects (Landowners B - 16.8 ha) and Landowner C - 41 ha) also
modelled internal rates of return that demonstrated commercial viability in principle. Both of these
projects showed an IRR of 13.6%, and a positive NPV proportionate to project size (Landowner B $120,149; Landowner C - $293,999). Capital required for these larger projects was similar in scale to
that required for Landowner D at $17,697/ha for Landowner B and $23,483/ha for Landowner C. Both
of these projects had a 9-year payback period).

Carbon Only - All Sites
Ekos undertook an additional investment analysis for a scenario that excluded timber harvesting for
all sites. This was expected to yield a lower performing result due to the lack of timber cash flows later
on in the project. The results showed the opposite.
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While there was no change for Landowner A (Carbon Only in both scenarios), there was a beneficial
change for the other three landowners. The IRR increased by 0.9% for Landowner B, 1.7% for
Landowner C, and decreased only by 0.1% for Landowner D. The NPV decreased for Landowners B-D
by an average of 22% (21% Landowner B; 22% Landowner C; 24% Landowner D).
But this reduction in NPV is balanced by a significant reduction in the capital required for these
projects. The capital required per hectare reduced by an average of 85% for Landowners B-D (86%
Landowner B; 90% Landowner C; 78% Landowner D). This significant reduction in capital required for
these projects under this carbon only scenario makes them less risky compared with the Carbon +
Timber scenario. This also delivers the highest value at least cost and is therefore the optimal scenario.

Investment
These four projects fall into two groups:
Group 1 - Landowner A
Group 2 - Landowners B-D.
The investment profile for Landowner A (low IRR, negative NPV, low capital required, 24-year payback
period, unsecured6) makes this an unlikely candidate for private investment. The most suitable
investor type for this project would be the ratepayer seeking a public good outcome (sustainable land
management) at least cost.
While this modelled project does not perform well commercially, it significantly out-performs a grant,
because a grant delivers a guaranteed 0% IRR and no financial payback.
A carbon project for Landowner A also out-performs a grant in terms of non-delivery risk. This is
because non-delivery risk is significantly reduced due to the fact that carbon finance is performancebased. In other words, a carbon project must deliver and periodically report and verify the beneficial
outcomes before carbon credits are issued, sold and deliver commercially funded cash flows. This
creates a strong private incentive to:
a) Deliver targeted outcomes
b) Drive out cost inefficiencies.
The investment profile for Landowners B-D is more favourable commercially (IRR from 10.5%-15.3%;
positive NPV; low capital required if carbon only; 9 to 14-year payback period). The unsecured
investment presents a problem that could be solved in a number of ways:
•
•

6

Find an investor willing to offer debt financing at the rates shown per project or aggregated
across all projects (pooled IRR).
Split the IRR disproportionately between a public investor (Investor A) and a commercial
impact investor (Investor B) in a public-private-partnership. For example, an aggregated IRR of
12.7% across all projects could be split into a public IRR of around 8%, and a private IRR of
around 16%. This higher private IRR may be sufficient to win private unsecured investment.7

An unsecured investment is not protected by collateral and therefore higher risk than a secured/collateralised investment.

7

There are other more sophisticated options that would only be relevant at scale and could include the establishment of an investment
company capitalized by local government, and private investors by debt in the form of a green bond. Here local government could creditenhance the bond to reduce the cost of capital and promote local and regional support by offering ratepayers a small equity stake. But this
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•

Find a corporate carbon buyer willing to put up unsecured investment at a negotiable rate
(affordable by the project) in exchange for exclusive rights to a pipeline of carbon credits at a
discount.

Returns to Farmer
An important consideration in these investment scenarios is the allocation of the financial returns to
key stakeholders. The key stakeholders seeking access to cash flows, therefore, are:
1. Project Coordinator who develops the project and needs cash flows to cover planting and
management costs (mostly in the first 5 years). This could be the farmer or a third party.
2. Landowner who wants the reforestation to happen at no net cost, and who seeks to recover
lost farming revenues on land given up to reforestation if possible.
3. Capital provider who supplies investment capital (at a cost - i.e. interest) to enable the project
to be developed and who recovers their principle and interest through repayments for the
duration of the investment period.
The landowner and the capital provider have a competing interest in a share of the long run project
returns because both are interested in on-going returns for the project duration. The IRR presented in
the results scenarios have not been split into farmer and investor portions. This will be subject to
negotiation between these parties and based on costs incurred by each party including a) financial
capital invested and b) opportunity cost (e.g. lost farming revenue on reforested lands).

Commercial Conservation Financing
A distinct advantage of using a commercial financing model for conservation and sustainable land
management is the ability to attract private sources of money for both project cash flows (carbon
credit sales) and up-front capital investment. For example, if we delivered the outcome achieved for
Landowner B by TDC grant, it would cost a total of $83k NPV. If we instead delivered the same outcome
by carbon finance, the capital requirement to TDC could be 50% of the total capital requirement of
$43k (i.e. $21.5k split 50:50 with a private investor), and the TDC would get all of this money back.

is beyond the scope of the current study, although relevant to discussions on a strategic approach to rolling out an ambitious regional or
inter-regional programme at scale.
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This means that if TDC were to allocate $100k to sustainable land management and used a carbon
financing approach, instead of getting 20 ha of reforestation (the grant result), it would get 80 ha of
reforestation for the same price. This is a 4-fold amplification of ratepayer funds resulting from the use
of carbon markets and a PPP approach.

Moreover, if the TDC were to recycle this sustainable land management investment in future years
(i.e. reinvest in further carbon projects after it receives its return on investment with interest at
investment maturity), the conservation benefits can continue to flow for many decades. This is why
commercial financing models for conservation can significantly outplay non-market (e.g. grant)
financing.
On the topic of risk, a commercial conservation financing model using carbon credit cash flows
operates on a performance-basis. In other words, cash does not flow until and unless the project
delivers environmental benefits, reports and verifies those benefits (by being issued the next batch of
carbon credits). This significantly reduces non-delivery risk compared with a grant funding model.

Scaling Up
The forest carbon investments described here provide 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 support an ambitious regional climate
resilience and waterways enhancement programme by providing funding for a programme operator
entity to design and scope a regional programme, conduct regional workshops to facilitate landowner
recruitment, undertake investment analysis for recruited sites, secure carbon buyers, secure private
sector investment, and coordinate carbon credit sales and revenue disbursements.

CONCLUSION
Carbon financed indigenous reforestation of riparian lands and erosion-prone lands is commercially
viable at these sites. The projected performance of this spread of investments appears sufficient to
attract impact investment from the public and private sector. This is particularly relevant to those sites
where the IRR is between 10% and 15.5% (Landowners B-D - or an aggregated investment that pooled
all projects).
The optimal scenario for delivering this reforestation (highest returns at least cost) is to not harvest
timber during the life of the project. This has the added benefit of reducing future erosion and
sedimentation risk at these sites. This would also enable the project sites to be placed into a permanent
conservation covenant, which in turn, would enhance the attractiveness of the resulting carbon credits
to prospective buyers as well as the public.
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The favourable investment conditions presented by this study supports the proposition that this
approach can be scaled up to an ambitious regional programme for carbon financed sustainable land
management that would deliver highest and best land use for sensitive lands. Such a programme
would significantly reduce (currently) off-ledger contingent liabilities associated with climate-related
risks to public and private infrastructure (e.g. roads, bridges, culverts, beaches, buildings, farmland)
and agricultural production systems.
This would also enable ratepayer funds to be used to stimulate a market-based mechanism capable of
delivering far greater public good gains than the same funds disbursed as grants.
It is time to start seriously addressing the climate resilience challenges faced by this region, with
particular regard to erosion risk and waterways protection in the face of a projected increase in
extreme weather events in coming decades. 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.
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