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Executive Summary 

Graeme Gibbs farms Lazy G Ranch which is an owner-operated 445.3 ha hill country sheep and beef 
farm in the Rangitikei region, 2 km south-west of Taihape. A fifth of the farm (21%) is flat to rolling, 22% 
is easy hill, 23% is steep, and 35% is very steep. Soils are allophanic (flatter areas) and orthic brown soils 
(hills) which are relatively stable. There is potential for slump, soil slip and sheet erosion on the steep 
hills. The farm has 375.4 effective hectares, and 69.5 non-effective which is largely indigenous bush (6.8 
ha), commercial woodlots (4 ha) with the remainder regenerating scrub and native bush. Graeme has 
planted trees on his farm for timber and shelterbelts and does his own pruning and thinning.  

This case study explored forestry options for a 25.8 hectare block on the farm bounded by gullies, and 
reverting to mānuka and scrub, despite spraying. This is grazed by lower priority stock due to poor 
access (steep track, makeshift bridge) which could also be a concern for harvesting trees. The block is 
10% flat to rolling, 16% easy hill, 23% steep and 51% very steep. Trees would be planted and managed 
by contractors. Farmed area would be reduced from 375.4 hectares to 352.2 hectares.   

Graeme’s forestry objectives include: generating returns equivalent to, or better than, farming; having 
timber returns with trees managed for quality logs; having carbon income; identifying eligibility for 
carbon returns; a preference for non-radiata timber species, either native or exotic; and limiting 
erosion impacts. Proposed options were: 

 Pinus radiata for carbon and timber (28-year harvests); 
 Redwood for carbon and timber (continuous cover harvest after age 54); and 
 Mānuka (for carbon) interplanted with rimu (continuous cover harvest under a sustainable 

management plan). Mānuka honey revenue is possible before mānuka matures and 
regenerates. 

Radiata pine was included as a forestry benchmark scenario. Douglas-fir has been the preferred timber 
species for areas with regular snowfall, however, Swiss Needle Cast disease has made this less popular 
in the North Island. Regional councils may restrict Douglas-fir plantings because of wilding pine risk.  

Case studies were modelled using Farmax, Overseer and Forecaster Forest Simulation software. The 
base scenario was 100% carbon eligibility and a $25/T carbon price, although it was estimated only 50% 
may be carbon-eligible so this was also modelled. Planting subsidies were included. Discounted 
analysis, excluding land value, was undertaken over a 56-year timeframe (two radiata harvests), with 
clearfell redwood and rimu harvests in year 55 for the purpose of valuing the trees. Farming and tree 
enterprises were modelled independently, as well as a whole farm business analysis for tree scenarios.  

Reducing farmed area by 6.2% increased income and costs per hectare (better land farmed, fixed costs 
spread over a smaller area), resulting in a 5% lower farming income and a 2.1% decrease in total farm 
operating expenses, thus reducing farm operating profit by $15, 453 (10.3%) and cash surplus after 
interest and tax by $11,127 (13.6%). The discounted return for the farming enterprises was 21% for the 
Status Quo farming scenario and 20.3% for the farming enterprise in the tree scenarios. These 
enterprises also returned a steady cashflow sufficient for drawings, debt repayment and meeting early 
forestry expenses in the tree scenarios. Profitability was very sensitive to lamb price, which given the 
relative size of the farming enterprise, had a greater impact on returns than forestry variables.  

Farming returns in this area can be relatively high, hence tree returns need to be high to compete with 
farming. However, there are other reasons for planting trees such as aesthetics, environment, land 
retirement, benefit to family e.g. planting long term species on inter-generational family farms. Harvest 
costs are high and ports distant, hence forestry is less viable in this area than areas such as the Bay of 
Plenty. Farms in this area tend to have trees in their landscape, with small tree blocks for timber. Local 
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interviews identified a preference for non-pine exotics and natives, with interest in high value timber 
species or natives: radiata pine, which is prone to snow damage and is considered unattractive, is not 
particularly liked as a species. The preference tends to be non-pine exotics and natives, with interest in 
higher value timber species. 

Discounted forestry returns without carbon income were all below the 6% required internal rate of 
return (2.4% to 3.6%) with negative NPVs. With carbon income included, only radiata pine at 100% of 
the area carbon eligible had a positive NPV over the 56 years ($2,126/ha) with a 9.3% IRR. Other 
scenarios ranged between 2.8% to 5.7% IRR. With only 50% of the area carbon eligible, IRRs were 2.8% 
for rimu, 3.6% for redwood and 5.7% for radiata. Factors affecting species differences were: earlier, less 
discounted radiata returns (Year 28 as well as 55), higher redwood and rimu costs with most in earlier 
years, whereas their log income valuation (year 55) is highly discounted. Most redwood income is 
received in year 55 from timber, whereas the Rimu and Native scenario receives a higher subsidy and 
honey income in early years which is less discounted. However, the Redwood scenario has a higher IRR 
than the Rimu scenario because redwood investment costs are lower and later (more discounted) than 
rimu, and redwood income is very high. Income return predictions rely on projected estimates of future 
log prices which are uncertain, particularly for high-value rimu and redwood for markets in the distant 
future. These markets are currently limited although efforts are now underway to develop these.  

Increasing carbon price from $0 up to $50 has a similar impact to increasing the area eligible for carbon 
from 0% of the area to 100% of the area. The impact of a 50% increase in carbon eligible area in 
forestry returns is similar to a $25/NZU increase in carbon price at $122,294 or $4,733/ha for radiata 
pine; $99,912 or $3,866/ha for redwood; $56,711 or $2,195/ha for rimu. High discounting on log returns 
meant the impact of a considerable change in log price only increased present value returns by $2000 
to $3000 per hectare over the 56 years, and IRR by 2% to 3%. However, since NPV returns for tree 
enterprises are already low, a higher log price will still noticeably affect returns.  

The Status Quo scenario (21% IRR) outperforms the three tree scenarios. The size of the farming 
enterprise means low tree enterprise returns have only a small impact on whole farm business returns. 
Business IRRs were about 19% for radiata, 17% for rimu and 16.5% for redwood. Farming returns are 
still sufficient for the business to operate profitably with good cashflow should Graeme opt to plant 
trees for non-profit reasons. However, farmers considering tree enterprises should ensure the size of 
the tree area does not result in the business becoming unviable from a profit or cashflow perspective 
because of high tree costs or a farming to forestry balance which does not sustain regular returns.   

In comparing options, it is important to consider both NPV and IRR. Alternatives have a single IRR, but 
NPV rankings change with discount rate. This could influence a decision, particularly where a slightly 
lower discount rate could be an acceptable trade-off with an alternative criterion. For example, 
enterprise NPV rankings reversed between a 0% and 10% discount rate from redwood, rimu, radiata 
and farming to farming, radiata, rimu and redwood (best to worst order). For the whole farm analysis 
this was redwood, farming, rimu and radiata to farming, radiata, rimu then redwood. 

Lower return rates can be acceptable for enterprises with long-term investment timeframes which 
benefit future generations: arguably the continuous harvest rimu and redwood scenarios, which were 
disadvantaged by their late revenue but offer better value for future generations, fit this criterion. At 
low discount rates, redwood and rimu both outperform radiata, and redwood surpasses farming. 
Therefore, lower returns for these scenarios may still be acceptable in some situations, and in some 
areas may be comparable with farming returns.   
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Introduction 

The Integrated Farm Forestry Systems project is a multi-organisational funded research and extension 
project funded by Te Uru Rākau, the Horizons, Waikato and Bay of Plenty Regional Councils, DairyNZ, 
Farmlands Co-operative, Forest Growers Levy Trust and The Living Waters Trust (Fonterra).  

The project is being delivered by Perrin Ag and PF Olsen researchers in collaboration with farmer 
(sheep and beef cattle farmers and dairy farmers) and industry groups. The project aims to address key 
issues associated with the adoption of forestry in farm business by providing landowners, iwi and rural 
professionals with the information they need to help landowners make well-informed forestry 
enterprise decisions and increase their confidence in implementing forestry as a land-use option.  

One of four key phases of the project is completing a diverse range of farm case studies, including on 
iwi-owned farms, to illustrate the impact of integration of various forestry options into existing pastoral 
farming systems.  This follows on from a series of farmer interviews that were completed in 2019 to 
gain an in-depth insight into farm forestry practices, views and knowledge, and enablers and barriers, 
to integrating forestry into pastoral farming businesses (Dooley et al. 2020). 

In this component of the project, a range of complementary, integrated farming and forestry 
enterprises have been evaluated with four Rangitikei individual case studies and six Waikato/Bay of 
Plenty case studies. Case studies cover a variety of primary land uses (e.g. sheep and beef cattle, deer, 
dairy). Forestry options modelled in the case studies include Pinus radiata, Douglas fir, rimu for timber, 
mānuka and apiculture, timber species for higher-value end use, PFSI (permanent forest sink initiative) 
forests for carbon and biodiversity, short rotation exotic species (including high stocking rate special 
purpose radiata pine for wood fibre supply) and poplar space planting.  

Case studies were selected on their potential to demonstrate the impact of tree enterprises on farm 
business and environmental performance. Questions and knowledge gaps identified in the first phase 
of the project were explored.  Case studies will be publicly available on-line and the findings 
disseminated amongst farmers and rural professionals through on-line videos, publications and 
articles, including the NZIPIM journal to raise awareness by rural professionals. Workshop and field 
days were initially planned but were cancelled due to COVID-19 restrictions and replaced by videos. 

This Lazy G Ranch case study described in this report is for an owner-operated, family sheep and beef 
farm in the Rangitikei region. This cases study explores forestry options for a steep, poorly accessible 
block on the farm which is reverting to mānuka and scrub. The eligibility of the block for carbon credits 
was questionable and this was a focus in this case study. The three scenarios explored were as follows. 

 Pinus radiata for carbon and timber; 
 Redwood for carbon and timber; and 
 Mānuka for carbon, interplanted with rimu for timber. Mānuka honey revenue for 11 years is 

possible before the mānuka fully matures, with the area regenerating to native bush.  
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Method  

CASE STUDY SELECTION 
To identify the Rangitikei case studies, the researcher worked with the local project steering group. This 
group, which comprised a Horizons Regional Council representative and local farmer, recognised the 
importance of having regional diversity in cases (geographic, enterprise type) to meet the brief to 
“provide results relevant to a range of farm situations nationally, with the alternatives contributing in 
different ways to the various benefits” as stated in the proposal. At the 21st January steering group 
meeting, the group identified a broad range of tree enterprise types relevant to the local area and a list 
of locals who could be interested in participating. Geographic, topographic and climatic diversity in the 
area, and diversity in farm situations and farmer objectives were all considered in identifying the 
options. The Horizons representative’s knowledge of farmers initiating or considering tree enterprises 
was particularly helpful in identifying the list of potential case farms in the area. A shortlist was arrived 
at that captured a diversity across all factors. Farm selection was crosschecked with findings of the 
interviews in Phase 1 and the diversity captured in the potential cases selected exceeded these 
requirements. Selected case study farmers were approached to see if they would be willing to 
participate. The Lazy G Ranch case discussed in this report is one of the four Rangitikei hill country case 
studies selected. 

 

DATA COLLECTION 
The researcher visited the Lazy G Ranch on the 19th March 2020. Information on the interest and 
preferences for integrating forestry into their existing business was explored. The farm has a steep, 
poorly accessible block with mānuka and scrub, and the farmer is interested in forestry options for 
timber and carbon on the block. The block was inspected and information about the existing farm and 
forestry activities was captured.  Data was collected using a template adapted from the DairyNZ Whole 
Farm Assessment (DairyNZ, 2016) to ensure consistency between case studies.  Financial and physical 
data from the 2018/19 (most recent) and preceding 3 years was provided. The farmer indicated that the 
2018/19 year represented a ‘typical’ year for the farm. Further follow-up phone calls and emails to 
clarify information were made as required. 

The farm property was also mapped and analysed in ARC GIS software to identify the geo-physical 
variation across the property to ascertain the impact on aggregated pasture production of changing 
land use. There was uncertainty regarding the eligibility of the block in question for carbon which the 
farmer was interested in. Parts of this block had reverted to scrub over time, and some had been 
sprayed periodically to kill the reverting mānuka. Aerial maps were sourced for 1990 and 2008 to 
estimate the area that could be eligible for carbon.   

 

FARMING ANALYSIS 
The financial and physical data provided for the business was analysed to develop a feasible status quo 
model of the business (Status Quo scenario). This was modelled in Farmax Red Meat software (FARMAX  
www.farmax.co.nz.) to ensure production feasibility and construct a financial budget. The status quo 
farming system was derived from the stock types, stocking rate and farming system for the 2018/19 
season. Stock numbers were adjusted so the stock reconciliation was status quo. OVERSEER FM 
software (OVERSEER 2019) was used to estimate the nitrogen (N) and phosphorus (P) losses to water 
and biological greenhouse gas emissions (bGHGs) from the current land use activities for this system. 
Assumptions are provided in Appendices 1 and 2.  
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This status quo farm system was then re-modelled in Farmax and OVERSEER, incorporating the impact 
of afforestation on the farm system. The sheep stock units were reduced in the Farmax model to come 
up with the number of stock units able to be run without the forestry block. The impact on the farming 
operation from the reduction in feed availability was minimal considering the size of the planted block 
and its pasture quality. The block currently includes regenerating bush and mānuka and has little 
fertiliser over the years, hence the reduction in feed availability from taking the block out of production 
was limited. Poor accessibility has also resulted in this block being largely utilised for mobs that are not 
a priority, particularly in years when feed is short, rather than being fully integrated into the grazing 
rotation on the farm.  

Financial data was entered into the Farmax models based on the 2018/19 year. Farm accounts and a 
consultancy analysis were available for that year. Accounts data for the previous 3 years, and the 
Beef+Lamb Economic Service sheep and beef farm survey data for Class 4 Western North Island Hill 
country 2018/19 year (Beef+Lamb NZ Economic Service 2020) also informed the values. Costs were 
derived from the 2018/19 year and adjusted to be more typical or average where that year differed 
markedly from previous years. Interest was calculated from the per hectare average from the Economic 
Service data ($126.68/ha) to align debt levels across all cases for comparison. Income was derived from 
stock numbers sold in the status quo reconciliation. Consistent stock prices used in the Rangitikei cases 
studies (Appendix 1). The Status Quo farming budget is available in Appendix 3. 

The farm budget for the tree scenarios (Appendix 4) was derived from the status quo budget with fewer 
stock units, and consequently lower income, animal-related expenses and casual labour input. Weed 
and pest costs for the tree block were taken out of the farm analysis on a per hectare basis (proportion 
of area) since tree-related weed and pest costs were already included in the tree scenario analyses. 
Similarly, farm business rates were reduced and the rates for the new tree block included in tree costs.   

 

TREE ENTERPRISE ANALYSIS 
Tree scenarios for integration with the farm’s existing activities were developed in association with the 
owner ensuring scenarios aligned with their objectives and tree species of interest to them. The owner 
was interested in scenarios suited to timber and carbon, with non-pine exotics or natives. These 
scenarios and drivers for these are discussed further in the Tree Scenario Descriptions.  The selected 
forestry scenarios were analysed using Forecaster Forest Simulation software (West et al. 2013). A 
model incorporating projected expenses, revenues (carbon, timber, subsidies, honey) and carbon 
sequestration (MPI 2017) was developed over a 56-year timeframe (Appendix 5). This time period 
covers two full cycles (28 years/cycle) of planting, growing and harvesting for Pinus radiata. For 
consistency, this timeframe was used for all scenarios. Where applicable, the impact of accessing 
regional or national grant schemes was included.  Assumptions are presented in Appendix 1. 

 

WHOLE FARM BUSINESS ANALYSIS  
Aggregated changes to financial performance and environmental outcomes were compared to the 
Status Quo scenario. An investment analysis, primarily using discounted cash flow analysis (NPV on pre-
tax cash operating surplus at 6%; IRR) was then undertaken to compare each of the integrated farming 
and forestry scenarios (tree scenarios) with the Status Quo scenario (farming). Investment analysis is 
explained in the ‘Note on investment analysis’. The impact of including a forestry investment on cash 
surplus/deficit over time was also compared with the status quo situation to assess business liquidity. 
Spreadsheets were used for financial analysis comparisons. Aggregate impacts on the property’s 
environmental footprint were calculated with OVERSEER. Assumptions are presented in Appendix 1. 
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A NOTE ON INVESTMENT ANALYSIS 
The relative financial performance of the both the individual forestry, and aggregate land use, 
enterprises in each scenario is measured by both net present value (NPV) and internal rate of return 
(IRR).  The forestry enterprises are also described using an annuity. 

The net present value of an investment is the sum of the present value for each year’s net cash flow 
less the initial cost of the investment.  Investments with a positive NPV mean that the investment 
generates a return greater than the assumed discount rate (see below) and are acceptable 
investments; those with a negative NPV generate a lower return than the assumed discount rate and 
would be rejected. 

The IRR is the actual rate of return on an investment with for the time value of money accounted for – 
essentially the discount rate at which the NPV of an investment would be zero. 

An annuity is an annual cash flow that would deliver the same net present value over the lifetime of the 
investment at the assumed discount rate (in today’s dollars) as the investment itself.  This is useful in 
helping quantify the relative annual average profitability of forestry with land uses that generate 
revenue every year.  However, the timing of cash flows is not directly apparent from this measure so 
this needs to be considered in conjunction with time series cash flow analysis. 

A uniform discount rate of 6% has been used in analysing across both the forestry and farming aspects 
of the business model, including returns from ecosystems services such as nitrogen and carbon. A 
consistent discount rate is necessary when presenting NPVs to compare between scenarios but may 
not be appropriate where landowners prefer one revenue source over another. The use of a consistent 
discount rate here was a necessary practical assumption.  

While 6% is a common agricultural discount rate, 8% is a more common forestry discount rate. There 
are also other conventions which differ between standard practice for agricultural and forestry 
economic evaluation such as the treatment of land opportunity costs and the length of time 
considered. These factors interact with the choice of discount rate. Additionally, it is useful to treat 
uncertain revenue streams such as the sale of carbon credits with a higher discount rate. While 
differing discount rates are useful to account for differences in risk profiles and other aspects of the 
revenue streams included, that additional level of analysis is considered out of scope for this report.  

In this analysis, the investment in the land is deliberately excluded and case study results only reflect 
the investment in livestock, tree stock, plant and machinery and any additional rights to discharge 
nutrients to water.  This assumption is made on the basis that the investment in the land is not 
discretionary between scenarios, but the choice of land use is.  

 



 

  Page 12 of 77 

Farm and farming business description 

BACKGROUND  
Graeme Gibbs farms Lazy G Ranch, a 445.3 ha (375.4 effective) hill country property located 2 km 
south-west of Taihape. The property is situated in the Lower Hautapu Catchment and is divided in two 
by Otaihape Valley Road (Figure 1). Traditionally, this side of Taihape has been considered summer-
safe, however, in more recent years there seems to have been a shift in climate with drought years 
occurring. Water availability, climate and contour can be constraints. 

Graeme purchased the sheep and beef family farm from his father 40 years ago. He operates the 
farming enterprise as a sole trader with rental paid to a landowning family trust. Graeme is the owner-
operator and decision maker for the farm business, with casual labour employed as required. Farm size 
is marginal economically. Graeme has recently purchased a 220 ha farm west of Taihape which he has 
put a manager on who will also assist on the home farm in future. Over the years, Graeme has planted 
trees on his farm for timber and shelterbelts and does his own pruning and thinning.  

 

FARM BUSINESS STRATEGY 
Graeme’s priorities are ensuring the happiness and welfare of both family and livestock on the 
property, and farming sustainability to care for the environment. Graeme is satisfied with the way his 
property operates, describing his farming system as ‘sustainably profitable through well-developed 
farming systems which emphasise animal welfare and are tailored to the property’. He would like a 
little more biodiversity on the property and to have the tools to monitor the environmental impact of 
his farming system. He and Cindy have two children who are both interested in the farm and the 
intention is they will take over the farm business eventually.  

 

Graeme’s vision and goals for the farm business are to: 

 have happy, healthy lives, 
 be good stewards of the land, 
 maintain high animal welfare standards, 
 expand the business (recently achieved with the purchase of another property), 
 retire early with sufficient income for a comfortable retirement, and  
 pass the farm on to family who are both interested. 
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Figure 1: Lazy G Ranch aerial map with property boundary. The block being considered for planting is delineated in green (Second Ridge) 
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FARM DESCRIPTION 
PHYSICAL CHARACTERISTICS 

Lazy G Ranch is 445.3 hectares, consisting of 375.4 effective hectares and 69.5 hectares non-effective 
which is largely indigenous bush (6.8 ha), commercial woodlots (4 ha) and regenerating scrub. The 
primary soil parent material is silty sandstone, with andesitic tephra particularly on the flatter areas. 
About a third of the soils are orthic allophanic soils (156 ha). These soils tend to be on the flatter areas 
of the farm (81% of these soils are on rolling or easy hill country) and range from sandy loam soils on 
andesitic tephra to sandy silt loams on patchy tephra. The majority of the soils are brown soils (300 ha) 
which tend to be on the steeper hills (96% of these are on easy hill to steep or very steep hill country). 
These soils are largely moderately well-developed sandy silt loams on consolidated silty sandstone.  
Most soils are moderately-well drained, although some sandy silt loams on sandstone are imperfectly 
drained and there is a small area of poorly drained, mottled, sandy silt loam on colluvium and alluvium 
(narrow area along top, right hand side of the property). The latter soils can be wet in winter and prone 
to pugging and treading damage. 

About a fifth of the farm (21%) is flat to rolling, 22% is easy hill, and 23% is steep, with the remaining 
35% being very steep. About 21% of the pasture is on flat to rolling hill country, 61% on steeper rolling 
to moderately steep hill country and only 18% on steep to very steep hill country.  The 69.4 ha retired 
block which is largely scrub and native bush is similar in contour to the very steep area (‘shown as 
Steep block’ on map below): just over 60% of both this very steep block and the retired area are very 
steep hills.  

 

Figure 2: Map showing the farm blocks for the Status Quo scenario 
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Five farm blocks were defined according to their relative steepness and use (Figure 2).  Note that in the 
text, the ‘Easy Hill’ block on the map is referred to as the ‘Steep’ block, and the map ‘Steep’ block is 
referred to as the ‘Very Steep’ block: these block descriptions better reflect their steepness based on 
slope definitions.  The steepness and soil type attributes of the farm blocks are described in Table 1.  

Table 1: Slope1 and soil description for the farm blocks 

 

There has been little erosion on the farm (nil to slight) although there is potential for sheet and rill 
erosion on the flatter areas if they were to be cultivated (currently no cultivation), and potential for 
slump, soil slip and sheet erosion particularly on the steep hills (LandVision Ltd and Sheppard 
Agriculture 2011). There has been some slight to moderate erosion on the very steep hills in pasture, 
but negligible amounts on those in native bush or regenerating scrub.  

The climate can be cold in winter, limiting pasture growth. At between 460 to 675 m above sea level, 
snowfall can occur with significant snowfalls every few years. Average rainfall is about 970 ml per 
annum. Traditionally considered summer safe, droughts are now experienced every few years.  

There are no lanes on the property, but a little-used, no-exit road running through the property acts as 
a boundary between two blocks on either side of the road and serves as a laneway. The property has 
15.5 km of waterways. Stock water is provided by reticulated water and troughs, or dams. Graeme 
identified the lack of a water scheme as a limitation.  

Waterways flow through major gorges which run across the property on the west side of Otaihape 
Valley Road see (Figure 1, see green line on the map showing gorges), effectively making access to the 
Second Ridge area shown on the map difficult. A makeshift bridge provides access to this area. A 25.9 
ha area of this poorly accessible area which is reverting to mānuka is being considered for tree 
planting. This area is relatively steep, consisting of 23% steep and 52% very steep land, with the 
remaining quarter 16% easy hill and 9% flat to rolling. The alternative to investing in trees, is to improve 
the pasture (spraying, subdivision, fertiliser) and better utilise this poorly accessible area. If this area is 
not retired or planted, 5 km of fencing will be necessary to fence off the gorges and established bush 
and reverted areas.   

  

                                                           

1 Flat - up to 7% slope; Rolling - 8% to 15% slope; Easy hill – 16% to 25% slope; Steep – 26% to 35% 
slope; Very steep - over 35% slope. 

Block Area 
(ha)

Average 
slope

Flat 
(%)

Rolling 
(%)

Easy Hill 
(%)

Steep 
(%)

Very 
steep (%) Predominant soil type

Retired 69.4 39.5 2.2% 6.2% 12.2% 18.1% 61.3% Orthic brown (82.3%)

Very steep 66.5 38.2 1.1% 4.1% 11.7% 23.0% 60.2% Orthic brown (74.5%)
Steep 231.5 28.2 3.3% 12.3% 25.0% 29.2% 30.2% Orthic brown (74.2%)
Rolling 77.6 14.1 20.1% 40.7% 29.0% 8.1% 2.2% Orthic allophanic (85.4%)

Non-productive 0.6 18.6 14.3% 28.6% 28.6% 14.3% 14.3% Orthic allophanic (100%)

Total 445.5 29.0 5.7% 15.1% 21.7% 22.9% 34.6% Orthic brown (65%)
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FARM SYSTEM 

The low input system and high performing sheep flock underpin the profitability of the farm business. 
The property runs a breeding ewe flock of 2,250 mixed age and two-tooth ewes, with 136.5% lambing 
at tailing (150% at scanning) (status quo adjusted numbers).  Graeme does not want a higher lambing 
percentage because he already gets more triplets than he would like. There are 962 ewe hoggets 
carried into the next season, with about 75% of these put to the ram achieving 85% lambs tailed (100% 
scanned).  Surplus ewe hoggets are sold August /September. Lambing is spread to help manage climate 
risk, with a terminal sire to early lambers. Feed availability affects selling policy, with 50% to 90% of 
lambs fattened depending on the season. In 2018/19, the ram lambs and a few ewe lambs were sold 
store early to reduce stock numbers because of the dry season anticipated, with the remaining non-
replacement ewe lambs sold to the works over the year. High lamb and mutton prices in recent 
seasons have resulted in operating profits (EBITR2) in the order of $698/ha. 

The cattle policy is based on a herd of 70 angus cross breeding cows with replacements (18 in-calf R2 
heifers and 26 R1 heifers retained). Cows are put to an angus bull, with progeny not kept as 
replacements being sold as ‘angus pure’ weaners. Cows have a role in cleaning up pasture on the farm. 
The stocking rate for the property is 12.4 SU/farmed ha, with 687 kg liveweight wintered/farmed ha.  
Sheep to cattle ratio is 84%:16%. Pasture utilisation is estimated at 81%, with 6.8 t DM/ha eaten each 
year.  Some nitrogen is included in fertiliser applications applied in autumn to boost feed going into 
winter. Crops are generally not grown, and nor is stock feed purchased.  

PASTURE GROWTH ACROSS FARM BLOCKS 

The pasture growth rates over the year for the non-retired land classes are presented in Figure 3, as 
modelled in Farmax Red Meat software for the 2018/19 season. Average annual pasture production 
averaged 8.2 t DM/ha on the farmed area (11.8, 8.0 and 4.9 t DM/ha on the rolling, steep and very steep 
blocks, respectively).  

 

Figure 3: Farmax-derived pasture production for the Status Quo scenario farmed blocks  

                                                           

2 Earnings before interest, tax and rent – inclusive of an allowance for wages of management at market 
values. 
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ENVIRONMENTAL FOOTPRINT AND LIMITS  

Once agriculture enters the Emissions Trading Scheme (ETS), all farmers can expect to be required to 
make changes to reduce on-farm GHGs to contribute to the GHG reduction targets. Methane is related 
directly to dry matter intake (DMI x 21.6 g/kg DM eaten) so lowering the GHG footprint at Lazy G Ranch 
will primarily require lowering stock DM intake. In contrast, nitrous oxide (N2O) is driven by nitrogen 
fertiliser use, total annual nitrogen excreted and soil type (higher losses on heavier soils). Lazy G 
Ranch’s biological greenhouse gas (GHG) emissions have averaged 3.8 t CO2eq per hectare in the last 
three seasons and are 78% methane and 22% nitrous oxide.  

Nitrogen loss averages 9 kg N/ha and phosphorus loss averages 0.3 kg N/ha.  Planting the proposed 
area in trees will require a small reduction in stock numbers which will help mitigate environmental 
externalities, although the reduction will be proportionally less than the area concerned since the 
planted area is poorer farmland. Furthermore, this area has had little, or no, fertiliser applied, so any 
reduction in fertiliser use from planting trees will be minimal and therefore, planting trees will 
contribute little to reducing fertiliser-related environmental impacts such as nitrous oxide and 
phosphorous. However, the alternative is to improve the block with fencing and fertiliser to make 
better use of this in the farming enterprise so converting the areas to trees mean added fertiliser is not 
required. Over time, some income from carbon sequestration will be realised which can be used to 
help offset GHG liabilities. Timber income (logs or sawn timber) from proposed tree planting will likely 
be realised by future generations so will be unavailable to the current generation for offsetting (e.g. by 
purchasing carbon credits).  

ESTABLISHED TREE PLANTING 

Graeme has already undertaken tree planting for timber and shelterbelts, and steeper areas of the 
farm have been retired, including 6.8 hectares of native bush. He does most of the forestry work 
himself with casual labour as required. Current tree planting and managed forest areas include: 

 6 ha of 25- to 30-year-old Cupressus lusitanica and macrocarpa on a slope next to the road for 
easy harvesting. 

 1.5 km of shelterbelt planting staggered 2 metre deep and a metre in from fence lines planted 
over the last 20 years. Mostly exotics, including species suited to timber i.e. Thuja plicata (red 
cedar), Cedrus doedara (Himalayan cedar), Norfolk pines. Non-timber species such as Acacias 
and Oleria paniculata (akiraho, golden akeake) are incorporated in the mix.  

 A shelterbelt of natives was planted 10 years ago, although only a few totara now remain. Hare 
damage to trees was a problem and this shelterbelt was replanted in exotics.  

 Pine shelter belt at the back of the farm. Graeme is uncertain whether these trees are 
harvestable because of small block size and location.  

Many of the trees in the 6 hectare timber block are now harvestable. These trees were planted about 
10 metres apart in groups of three, based on the theory that two of the three would be thinned leaving 
a well-spaced plantation that could be grazed underneath. However, there was considerable variability 
in tree growth and quality (e.g. groups with 3 good trees or with 3 poor trees), influenced by the fact 
that alternative timber species have variable genetics in contrast to cloned radiata pine which grow 
consistently. Thus, poorer trees were thinned with good ones left, regardless of grouping, with 
insufficient space between trees now to enable grazing below. There is also some variation in mature 
tree size influenced by the aspect of the slope they grow on which is attributed to wind exposure or 
water access. Graeme is leaving these trees to increase in wood weight, but recognises they need to be 
harvested before they become too big. As yet, he has not looked into markets. The trees were planted 
in 1990 and he has received mixed advice on whether he can claim carbon on them: he suspects not 
because there is a minimum planting area size requirement.  
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Every alternate tree in the shelterbelt had been pruned with the aim to eventually get timber from 
these trees. Nevertheless, the shelterbelt remains reasonably solid.  Red cedar growth has been slow, 
probably because of the exposed situation but that is inevitable in a shelterbelt. This slow growth has 
enabled more grass to grow underneath benefitting stock.  

The farm also has 69.4 ha consisting of retired native bush (6.8 ha) and regenerating scattered scrub in 
steeper hill country or gorges with major waterways. Few of the gorge areas are fenced. These gorges 

have steep sides with mixed mānuka, scrub 
and bush adjacent and are inaccessible to 
stock (Figure 4).   

The poorly accessible Second Ridge area 
(see location on Figure 1) is bounded by 
steep gorges on each side. This area is 
marginal for sheep and beef farming and is 
used to provide feed as required for lower 
priority stock classes. While the grazing area 
in this block has been sprayed periodically, it 
continues to revert to mānuka and scrub. 
Minimal fertiliser has been applied here. A 
considered alternative to planting trees on 
this reverting area is to fence and fertilise 
this area and use it more effectively for 
grazing stock.  

The block above Second Ridge, which is also 
bounded by a major gorge, would also be 
suitable for trees but cannot be planted 
because gas pipelines run through this area.  

  

 

 

  

Figure 4: Looking down a gorge gully  
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FARM SYSTEM PERFORMANCE – STATUS QUO  
The physical, financial and environmental performance information for the Lazy G Ranch status quo 
analysis is shown in Tables 2 to 4. The measures indicate the performance of the property in its current 
stage of development and management regime.  

The production and financial Farmax-derived data for the farming operation, with, and without, trees, is 
assumed to remain constant over time at these levels in the discounted cashflow analysis comparing 
the whole farm status quo scenario with the tree alternatives. In reality, there will be variation across 
years reflecting seasonal and price variation, but these comparison values represent the average albeit 
a low one considering high store sales in the status quo year.  It is unlikely that the Status Quo scenario 
will be the real alternative to tree planting: it is more likely that the alternative is to fence and fertilise 
the area, improving animal production levels with some initial extra costs in early years for fencing and 
raising fertility, then higher average returns after that. However, this analysis was not within the brief 
for this research. 

PHYSICAL PERFORMANCE 

Physical performance parameters and metrics are presented in Table 2. This analysis assumed 29% of 
lambs were sold to the works and 71% were sold store based on 2018/19 season sales. Sales vary 
seasonally with 50% to 90% of lambs usually fattened depending on the season: significantly more 
lambs were sold store in 2018/19 because of the dry season anticipated. Consequently, higher 
production and a higher income might be expected on average compared to this status quo season.  

Table 2: Status Quo scenario farm system information 

 

  

Nearest town and catchment Taihape, Lower Hautapu Standardised stock numbers (SU) 4,655
Annual rainfall (mm) 970 Sheep SU 3,910

Brown soils  (65%) Cattle SU 745
Allophanic soils  (35%) Sheep:cattle ratio 84%:16%

Standardised stocking rate (S U/farmed ha) 12.4
Flat (5.7%) Liveweight  wintered (kg/farmed ha) 687

R olling (15.1%) Meat & wool  produced (kg/farmed ha) 254
Easy (21.7%)

Steep (57.5%) Area in summer and/or winter crop (ha) 0
Labour (FTE) 1 Average pasture production (kg DM/farmed ha) 8,438

Annual feed demand (kg DM/farmed ha) 6,803
Total farm size (ha) 445.3 Ewe lambing % 137%
Effective area (ha) 444.7 Calving % 79%
Farmed area (ha) 375.4 Average store lamb liveweight (kg) 29.6
Permanently retired (ha) 63.3 Average works lamb carcass weight (kg) 16.6
Timber woodlots (ha) 6.0 Average calf weaning weight (kg) 208

Terrain (flat/rolling/steep)

Farm details S tatus quo farm system

Soil type(s)
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FINANCIAL PERFORMANCE  

Financial operating performance metrics are presented in Table 3. Medium term prices for meat and 
fibre products have been assumed (reference season average prime lamb price of $6.50/kg cwt, prime 
cattle price of $5.30/kg cwt and wool at $2/kg greasy).  

Table 3: Status Quo scenario sheep and beef enterprise financial performance 

 

 

ENVIRONMENTAL PERFORMANCE 

Environmental performance indicator metrics are presented in Table 4. These are reported over the 
whole farm area. 

Table 4: Status Quo scenario environmental performance indicators 

 

 

 

 

 

  

Financial KPIs Status quo

Gross Farm Income ($/farmed ha) 1,135
Gross Farm Income ($/kg meat & wool produced) 4.49
Operating Expenses incl WOM ($/farmed ha) 736
Operating Expenses ($/per kg meat & wool produced) 2.91
Operating Expenses (% of GFI) 65%
Operating Profit ($/farmed ha) 399
Operating Profit ($/per kg meat & wool produced) 1.58
Operating Profit Margin (OP/GFI %) 35%
Cash Surplus after Interest and Tax ($/ha) 218
Asset Turnover (GFI/Asset value %) 9.0%
R OA (OP/Asset value %) 3.2%

Total N leached (kg N/yr) 4090
N leached (kg N/ha/yr) 9.2
N surplus (kg N/ha/yr) 69
N C onversion Efficiency 8%
Meat & wool produced per kg N leached (kg/kg N leached) 23.2
Farm Operating Profit per kg N leached ($/kg N leached) 36.6
P loss (kg P/ha/yr) 0.3
bGHG/ha (t CO2 eq./ha) 4.17
Green House Gas Emiss ions (kg CO2 /kg meat & wool)  19.6

Environmental Indicators S tatus quo



 

  Page 21 of 77 

FARM SYSTEM PERFORMANCE – FOR FORESTRY SCENARIOS 
The proposed tree area is shown in bright green in Figure 5. Under the tree scenarios, the farmed area 
was reduced from 375.4 ha to 352.2 ha (23.2 ha, 6.2% less farmed area). The tree block has 9.6% flat to 
rolling slopes, 15.8% easy hill, 23.1% steep and 51.5% very steep. This area has primarily been taken 
from steeper areas on the farm (19% or 12.6 ha of the very steep block, 4% or 9.5 ha of the steep 
block).  As the pasture graph (Figure 3) showed, pasture production from the steeper areas is 
comparatively low. Hence, it could be expected that the impact on the per hectare farm production will 
be less than the relative reduction in land area used for farming (6.2%).  

 

 

Figure 5: Farm block map showing the block where the trees would be planted (Plantable block)  
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PHYSICAL PERFORMANCE 

Physical performance parameters for the farming business associated with the tree scenarios are 
presented in Table 5. Assumptions for this farming scenario were the same as for the Status Quo 
scenario (e.g. proportion of lambs sold sale or store) so the analyses are comparable.  

Table 5: Tree scenario farm system information 

 

In the Tree scenario farming operation, stock numbers decreased by 5.4% compared to the Status Quo 
scenario, which was less than the 6.2% reduction in land area as expected. Stocking rate increased 
marginally (12.5 per ha cf. 12.4) reflecting the marginal 1.4% increase in average per hectare pasture 
production which will have contributed to the marginal increase in per hectare animal production (an 
extra kg meat and wool per ha). However, overall, there was a 5.2% decrease in total animal production 
(4,924kg) due to the decrease in farmed area.  

The reduction in area farmed will have a positive impact from a management perspective since Graeme 
provides most of the labour on the property with some casual input. Excluding the less manageable 
tree block, where work will be done by contractors, thereby reducing farmed area will make his job 
easier. Labour costs are unlikely to reduce much, if at all, because he will still need to draw a full salary 
equivalent. However, the reduction in farmed area will be beneficial from a workload and lifestyle 
perspective.  

 

  

Nearest town and catchment Taihape, Lower Hautapu Standardised stock numbers (SU) 4,402
Annual rainfall (mm) 970 Sheep SU 3,654

Brown soils  (65%) Cattle SU 748
Allophanic soils  (35%) Sheep:cattle ratio 83%:17%

Standardised stocking rate (S U/farmed ha) 12.5
Flat (1.0%) Liveweight  wintered (kg/farmed ha) 696

R olling (19.7%) Meat & wool  produced (kg/farmed ha) 255
Easy (21.7%)

Steep (57.5%) Area in summer and/or winter crop (ha) 0
Labour (FTE) 1 Average pasture production (kg DM/farmed ha) 8,552

Annual feed demand (kg DM/farmed ha) 6,882
Total farm size (ha) 445.3 Ewe lambing % 137%
Effective area (ha) 444.7 Calving % 79%
Farmed area (ha) 352.2 Average store lamb liveweight (kg) 29.4
Permanently retired (ha) 60.6 Average works lamb carcass weight (kg) 16.6
Timber woodlots (ha) 31.9 Average calf weaning weight (kg) 208

Farm details Farm system with tree scenario

Soil type(s)

Terrain (flat/rolling/steep)
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FINANCIAL PERFORMANCE  

Financial assumptions were the same as for the Status Quo scenario (e.g. meat and wool prices) so the 
analyses are comparable. The business’ status quo financial operating performance is presented in 
Table 6.   

The income returns presented on a reduced per farmed hectare basis increased slightly ($1149/ha cf. 
$1135/ha), however, the costs also increased ($768/ha cf. $736/ha) as fixed costs were spread over 
fewer hectares with the overall impact reducing operating profit from $399/ha to $38/ha. The impact 
on farming costs and returns on the overall business is better reflected by presenting the results over 
the status quo farmed hectare area, or by presenting total returns. Table 6 shows the 6.2% reduction in 
farmed area resulted in a 5% lower farming income, but only a 2.1% decrease in total farm operating 
expenses (now 67% of GFI compared to 65% for the status quo), reducing the income available after 
costs by over 10% as demonstrated by the 10.3% reduction in operating profit and 13.6% reduction in 
cash surplus after interest and tax.  

Table 6: Tree scenario sheep and beef enterprise financial performance  

 

In this scenario, unless there are cash reserves, the reduced farm operating cash flow will still need to 
be sufficient to meet debt servicing and repayment, tax, development requirements including 
establishment of tree block, and any drawings over and above that assumed to for the owner’s labour 
and management input. The latest Beef+Lamb NZ Economic Service (2020) survey suggests average 
debt servicing ($126.68/ha) and rent ($24.58/ha) for Class 4 farms in the Western North Island is 
estimated to be $151.26/ha in FY19, with average term debt being $2,372/ha.  This equates to $890,482 
of term debt for Lazy G Ranch, requiring $47,555 of surplus cash annually to meet interest costs (at 
5.3%) for the first analysis year (declining over time) and a further $44,452 after-tax surplus per year for 
repayment over a 20-year term. Assuming this comes solely from income from the 352.2 farmed ha, a 
pre-tax operating surplus of $261/ha reducing to $133/ha will be required over the 20-year repayment 
period for debt servicing.  

With Lazy G Ranch’s level of operating performance, this level of debt servicing and repayment would 
likely be achievable: Cash surplus after interest and tax in year 1 is $201/ha (Table 6) from which a 
further $126/per for principal repayment would be required leaving a $75/ha positive balance for 
development costs and extra drawings. The business will remain financially viable at this level of debt 
and interest rates, but higher levels of debt would constrain the availability of cash for other purposes 
and would reduce financial resilience. 

  

Financial KPIs Tree scenario SQ area Total decrease

Gross Farm Income ($/farmed ha) 1,149 1,078 (-57) -21,279 (-5.0%)
Gross Farm Income ($/kg meat & wool produced) 4.50
Operating Expenses incl WOM ($/farmed ha) 768 720 (-16) -5,826 (-2.1%)
Operating Expenses ($/per kg meat & wool produced) 3.00
Operating Expenses (% of GFI) 67%
Operating Profit ($/farmed ha) 381 358 (-41) -15,453 (-10.3%)
Operating Profit ($/per kg meat & wool produced) 1.49
Operating Profit Margin (OP/GFI %) 33%
Cash Surplus after Interest and Tax ($/ha) 201 188 (-30) -11,127 (-13.6%)
Asset Turnover (GFI/Asset value %) 8.6%
ROA (OP/Asset value %) 2.9%
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Table 7 shows the sensitivity of the farming business to sheep sale returns for both the Status Quo 
(375.4 ha) and tree scenarios (352.2ha or 378 ha including the tree block).  Sheep returns were at the 
higher end for the base year modelled, so sensitivity ranges from 20% lower to 10% higher returns 
were modelled. Obviously, the profitability of the business is very sensitive to sheep returns, and as will 
be seen later, sheep meat prices have greater impact on the overall business profitability than tree 
returns.  

Table 7: Farming business sensitivity to sheep sale returns (Status Quo and Tree scenarios, 56 years) 

 

 

 

Farming business
-20% -10% 0% 10%

IRR (%) 12.1% 16.6% 21.1% 25.6%
NPV ($) $737,201 $1,277,023 $1,816,844 $2,356,666
NPV  ($/ha) $1,964 $3,402 $4,840 $6,278
IRR (%) 11.2% 15.8% 20.3% 24.8%
NPV ($) $591,782 $1,100,194 $1,608,605 $2,117,017
NPV  ($/farmed ha) $1,680 $3,124 $4,567 $6,011
NPV  ($/ha) $1,565 $2,910 $4,255 $5,600

Sheep sale returns (% change)

Status 
quo

Trees 
scenarios
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Tree enterprise descriptions 

This section describes the options for integrating a new tree enterprise on marginal farming land into 
Lazy G Ranch’s farming business to improve overall farm performance and meet his other goals.  

Scenario design considered Graeme’s tree planting objectives which included the following. 

 Generating returns equivalent to, or better than, farming. 
 Generating timber returns. 
 Being eligible for carbon returns (and finding out how much of the block would be eligible). 
 A preference for non-radiata pine timber species, either native or exotic.  
 Limiting or reducing erosion impacts. 

As previously mentioned, Graeme is particularly interested in exploring options for tree planting on 
25.8 ha on the poorly accessible Second Ridge which has some areas still in pasture with scattered, 
regenerating mānuka (Figure 6). Block access is via a steep track and makeshift bridge which could be 
an issue for harvesting (Figures 7 to 10) and this needs to be considered in coming up with options. If 
he was to plant trees on this block, he would get contractors in to plant and manage the trees due to 
the size of the job.  

 

 

Figure 6: Looking across the gully to some of the scrub on the block in question 
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Figure 7: Track down to the bridge to access the 
block. Note hairpin bend on the track above 

Figure 8: Proceeding down the track toward the 
bridge 

  

Figure 9: The access bridge at the base of the 
gully – an old railway container in the streambed 

Figure 10: Across the bridge, immediately round 
a corner to the left and up the hill 



 

  Page 27 of 77 

 

Figure 11: Track heading up the hill and some of the scrub on the proposed tree block 

After Graeme’s initial tree plantings, he did not plant more timber tree blocks because timber returns 
did not compare favourably to farming, focussing instead on shelter belts. He anticipates sheep and 
beef farm returns will remain high in the medium term and would want forestry returns to be 
equivalent to or better than farming to make investing in tree planting worthwhile.   

More recently, the opportunity for carbon credits from tree planting makes this a more attractive 
option. Graeme is keen to plant trees to harvest for timber income as well as for carbon. However, 
because the area in question has had recurring scrub and regenerating bush on it (Figures 11 to 13), 
it is uncertain how much of the area he could claim carbon on if he planted trees since there was 
some tree cover on the block in 1989/90. He is interested in knowing how much of the area he could 
claim carbon on. 

Graeme also prefers alternative exotic species or natives for timber to radiata pine. Radiata pine, 
being prone to snow damage, is not particularly suited to the Rangitikei climate. Furthermore, 
Graeme dislikes radiata per se (the tree and the timber) and has concerns regarding its impact on the 
soil, depleting nutrients and adding a toxin. However, he recognises that carbon returns from 
alternative tree species could be lower or take longer to attain compared to radiata pine.  

He noted that a further advantage from tree planting could be limiting or reducing erosion compared 
to the alternative option under consideration which is converting the regenerating scrub area to 
improved pasture for farming.  
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Figure 12: Looking down on some of the block with pockets of bush and cleared and reverting areas 

Forestry scenarios were designed to meet landowner objectives and provide a comparison with the 
radiata pine benchmark scenario. Graeme is an experienced farm forester, able to competently 
monitor and schedule operations. He prefers non-mainstream forestry options. The two non-radiata 
pine options require management to ensure weeds are controlled until the target crop manages to 
get dominance over time. All simulation and cost assumptions were done in desktop analysis using 
forest growth simulations and representative cost and revenue assumptions. The New Zealand Farm 
Forestry Association website (https://www.nzffa.org.nz/) is a useful source of specific tree species 
information. 
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Figure 13: Areas on the block are cleared and sprayed periodically but continue to revert to scrub 

RADIATA PINE 
This scenario provides the forestry benchmark for the financial comparison. Radiata pine was assumed 
to have a volume 300 Index of 32.96 and a site index of 29.93. These values were taken from mapped 
productivity estimates (Palmer et al. 2010) as available in the Forecaster Forest Simulation software 
(West et al. 2013). 

The procedure for forest establishment was assumed to be aerial desiccation. The area is sprayed by 
helicopter to kill off pasture and weeds and planted at 833 stems per hectare. At age 9 there is a 
thinning to a residual stocking of 550 stems per hectare. The assumption is that forest management 
aims to grow structural timber and maintain a relatively high number of trees per hectare. The high 
stocking rate provides high volume growth and some further protection to lighten snow damage when 
compared with lower stockings of Pinus radiata, although radiata pine will still be vulnerable to snow 
damage, particularly in the young to medium ages and directly after thinning when the canopy is open.  

It is worth noting that Douglas-fir has historically been the first choice for areas with regular snow fall 
for economic forest investments. However, the Swiss Needle Cast disease that affects Douglas-fir has 
made it less popular in the North Island, and regional councils restrict the planting of Douglas-fir 
because of the risk of wilding pine spread. Because of the disease and wilding risk issues, radiata pine 
has been used here as the forestry benchmark scenario for financial reference. 
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REDWOOD 
The time horizon included in this analysis is from 2020 to 2076, allowing 54 years of forest growth after 
weed control. Redwoods were assumed to grow at 20 m3/hectare/year in volume and have a site index 
of 26 metres. Redwoods are well suited to harvest under a mixed-age continuous canopy system, 
where individual trees or very small harvest areas are extracted on reaching a particular size, rather 
than a particular age. Redwood can be managed either for continuous cover, or clearfelling. It is 
expected that harvesting would be under a continuous cover management, starting after age 54 and 
continuing in perpetuity, with extraction by helicopter. The first extraction would be of lower value 
trees with poor form for timber, with the aim of improving the remaining forest crop over time. A 
distinct advantage for redwood under continuous cover forestry is that the roots stay alive after 
harvest and re-sprout, a process called coppicing. This advantages soil stability, with no decline in root 
strength. However, there is no cost advantage from coppicing after harvest as there are high 
management costs for thinning the thousands of second growth shoots that emerge.  

To represent the capital value of the redwood forest resource at the end of the analysis period, in year 
55 we have included a clearfell harvest. This does not suggest the landowner should clearfell this forest, 
but it is there to value the tree crop for the land use economic comparison. Representing capital value 
in a meaningful way is not straight forward. It can change significantly depending on your assumptions. 
If for example, we want to reflect the usable capital (that is, what could be used for borrowing to 
support the wider farm system), a liquidation scenario where the logs are sold at commodity prices 
would be assumed. Conversely, to represent the potential of the niche product in flooring and furniture 
making, examples of quality log grades being sold and processed for furniture and flooring would be 
referenced.  

For this case study, net returns to the grower for redwood across these two approaches range from 
$27 to $150 per cubic meter harvested before tax. This wide range in potential returns shows the 
economic uncertainty associated with planting trees for niche wood products. The $27 value is what 
could be realised if there was little or no heartwood e.g. tree harvested too young. Redwood is prized 
for its natural durability, sapwood lacks this quality. The timber would be low density at this age and 
not suited to pulp and paper milling either, hence the low value. The $120 value is the equivalent to 
radiata and is a good estimate of the most realistic scenario. The $150 value includes an added value 
component for redwood’s high natural durability.  

Redwood log values have been estimated working backwards from North American timber prices in 
what is known as residual log price studies, which have been referenced in forestry economic analyses 
(Moore et al. 2015, Harrison et al. 2017). These estimates predicted high values for the lower pruned 
logs, and lower estimates for logs further up the tree where the timber use is not as obvious. In other 
studies, large scale redwood growers in New Zealand were interviewed for their expectations of log 
values as the redwood resource comes on stream (Palmer et al. 2019). Their expectation is more 
conservative for the high value logs, but more optimistic than the residual log price studies for the logs 
further up the tree. The range of stumpage values at age 55 used in this study are $82,500 per hectare 
for the optimistic, $66,000 for the medium, and $14,850 for the pessimistic.  
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NATIVE MIX WTH RIMU 
The aim of the native scenario is to represent continuous cover forestry under a sustainable 
management plan. The volume growth of rimu was assumed to be 10 m3 per hectare, per year, by age 
55. This is a figure in line with native podocarp growth rates for New Zealand under forest 
management, for timber where the range for planted forest was from 7 to 14 cubic meters per hectare 
per year (Bergin and Kimberley 2003, Bergin and Steward 2004, Awatere et al. 2018).   

As for redwood, to represent the capital value of the rimu, forest resource at the end of the analysis 
period in year 55 we have included a clearfell harvest. This does not suggest the landowner should 
clearfell this forest: it is purely for tree crop valuation to provide a valued in the land use economic 
comparison. Net returns to the grower for rimu were assumed to range from $27 to $176 per cubic 
meter harvested before tax, valuing logs at commodity prices through to high value log prices. As for 
redwood, this wide range in potential returns shows the economic uncertainty associated with planting 
trees for niche wood products.  

The most recent documented sale of Rimu timber was following cyclone Ita in 2014 when 40,000 
hectares of West Coast New Zealand natural forest were damaged by wind. Log salvage on Department 
of Conservation (DoC) land was made possible by the West Coast Wind-blown Timber Act, which was a 
law change made at the time. Rimu was the predominant species harvested making up 95% of the 
volume. The average price paid to DoC for those stems was $230 per cubic meter for helicopter logged 
stems, with a small volume of ground-based stems sold at an average of $350 per cubic meter where 
the extraction costs were lower (MacIntyre et al. 2018). However, those values have not been used 
directly in this analysis. The two key reasons for not using these values are product quality and 
contractor availability.  

The logs extracted on the west coast were the best logs from trees which were quite likely to have been 
hundreds of years old. The lower value logs near the tops of the trees were left untouched. The 
extracted logs would have had narrow growth rings, high proportions of heartwood and excellent 
drying stability. In contrast, younger plantation-grown rimu would have lighter coloured sapwood with 
wider growth rings and be a noticeably different product once sawn and dried and finished.  

There were eight approved contractors for processing wood from the West Coast Wind-blown Timber 
Act. Of those, the top two contractors completed 49% and 20% of the salvage work respectively, based 
on stumpage paid to the DoC. Contractor capacity existed on the West Coast of New Zealand because 
of ongoing, sustainably managed beech forest in the area, with previous Timberland West Coast 
logging operations as recent as 2002. It is not expected the machinery or expertise would be as readily 
available in the Rangitikei currently.  

Because it applied to high quality old growth logs, and occurred under greater contractor competency 
and availability, the $350 per cubic meter is referenced in this report as the upper limit for the best log 
grades. The expected average price for high value grades is assumed to be 20% less at $280. The lower 
value sapwood grades are assumed to be $150 per cubic meter, in line with lower value log grades 
from West Coast Wind-blown Timber Act which occurred two years after the cyclone when the timber 
had degraded. High value grades were assumed to make up 20% of the volume, representing the 
bottom logs. Based on this, the stumpage for our optimistic scenario was assumed to be $57,000 per 
hectare. Our pessimistic scenario used the commodity prices, in line with radiata pine with a net 
stumpage of $8,750 per hectare. We also ran a balance scenario placed at the midpoint of these two 
figures ($102 per cubic meter harvested). 
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FORESTS ACT 1949 

All harvested indigenous timber is controlled by the Forests Act 1949. However, the sustainable 
management provisions of the Forests Act do not apply to planted indigenous (native) forest. Trees 
from these forests can be clear felled and legally milled and exported with a permit from Te Uru Rakau. 
For this process to work, planning is important. An application has to be made to Te Uru Rākau for a 
Planted Indigenous Forest Certificate: this certificate is free and can be used to support a future 
application to mill timber from any planted native trees when the time comes. The following evidence is 
required for an application. 

 A map of the property showing the planted indigenous forest/trees. 
 Evidence the indigenous trees were planted i.e. quote or receipts for seedlings. 
 Evidence that the land was not indigenous forest land immediately before planting occurred or 

before the land was prepared for planting i.e. aerial photograph. 
 Photographs of the planted forest/trees. 
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Results and Discussion 

Results are presented for the three scenarios in this section. A 56-year timeframe is used, equivalent to 
two radiata pine rotations. The method used simulates the cashflow for the 56 years, and then includes 
the capital value of the crop as a revenue when the financial period ends. A total harvest is assumed for 
all scenarios in year 55, which is when the second radiata pine crop is harvested. In year 56, first year 
planting costs are assumed. These costs are also assumed to represent the valuation on the standing 
value of the tree enterprise in the final year of the discounted analysis as revenue. A real pre-tax 
discount rate of 6% is assumed. The assumed carbon price of $25/NZU is at the lower end of the scale. 

Discounted cashflow financial analysis within a pre-defined period is more complicated for continuous 
cover forestry than clear fell forestry: redwood and rimu ‘harvests’ are purely for the purpose of valuing 
the timber within the analysis timeframe. The intention is these trees will be managed under a 
continuous harvest regime with most trees continuing to grow for considerably longer: a few redwoods 
may be harvested about year 55, but rimu would not be harvested for at least another 20 years. Over 
time as tree size increases, these logs increase in value, however, discounting also negatively impacts 
on log value. Hence, it was assumed these factors would counter each other in an economic analysis, 
and a valuation at year 55 would reflect the discounted value of the trees. 

 

TREE ENTERPRISE ANALYSES 
This section describes and discusses the profitability and liquidity of the forest investment for the three 
scenarios, independent of the farming business.  

 

PROFITABILITY  

Table 8 reports the discounted analysis for the three tree scenarios. The eligibility of the planted area 
for carbon credits is uncertain so a 100% and a 50% scenario are shown. While Graeme would like 
carbon credits for 100% of the area, 50% is more realistic. Forestry enterprise returns (discounted cash 
operating surplus) are presented for timber, carbon, subsidies and honey (rimu and native). Subsidy 
and honey income is received in the earlier years: undiscounted values for these are $38,760 for the 
Radiata and Rimu scenarios from subsidies (exotic species), and $213,020 for the Rimu scenario (native 
subsidy and honey income). Results are presented for the forestry enterprise, with and without carbon 
returns.  Sensitivity analyses resented will show the impact of carbon price and area, and log price, on 
forestry profit. 
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Table 8: Investment performance of the forestry enterprise for each of the three tree scenarios with 
two different carbon eligibility options (50% and 100% of the block planted). 

 

NPV (6% discount rate) returns are negative for all forestry ventures, with low IRRs of 3.6%, 3.0% and 
2.4% for Radiata, Redwood and Rimu scenarios, respectively. This is largely due to the impact of 
discounting to represent the time value of money, with these ventures having high costs early on and 
income later, particularly with redwood and rimu which are not ‘harvested’ until year 55. Net returns 
(undiscounted tree and carbon income, less costs) are $313,200, $1,032,363 and $141,944 for Radiata, 
Redwood and Rimu scenarios, respectively. Redwood has the highest undiscounted return. Yet, 
discounted returns for radiata pine exceed that of redwood and rimu, and rimu surpasses redwood 
(Table 8). However, some radiata pine log income is received in Year 28 (less discounted) as well as 55, 
and redwood and rimu have higher costs than radiata pine with most of these costs in earlier, less 
discounted years, whereas their log income occurs in year 55 and is highly discounted. Most redwood 
income is received in year 55 from timber, whereas the Rimu and Native scenario receives a higher 
subsidy and honey income in early years which is much less discounted than timber income. However, 
the Redwood has a higher IRR that the Rimu scenario because this scenario’s investment costs are 
lower and later (more discounted) than for rimu and redwood income is very high.   

Undiscounted carbon returns are $239,325, $378,024 and $172,909 for Radiata, Redwood and Rimu 
scenarios, respectively. The high undiscounted carbon returns for redwood compared to radiata pine 
are because of the size of redwood and time they receive carbon income. Nevertheless, the discounted 
redwood returns are lower than for radiata pine (Table 8) because of the later timing of receiving most 
payments. The slower growth rate for rimu and natives, and the fact that the rimu are interspersed 
with natives so are less densely planted, will contribute to this scenario’s comparatively low carbon and 
timber undiscounted returns compared to redwood. Carbon returns (discounted and undiscounted) 
are positive for all scenarios reflecting low carbon costs and the ability to start receiving income from 
carbon from year 9 (radiata pine) or earlier. Carbon income is only available for the first cycle and only 
safe carbon (with no requirement to repay carbon credits on harvest) is claimed. Hence, carbon credits 
are only claimed up to year 19 in the first cycle for radiata pine. In contrast, these credits are claimed 
almost right up to harvest for redwood and rimu, which will have a continuous harvest regime as they 
continue to grow.  

Results suggest a tree enterprise is unlikely to be profitable if a pre-tax 6% return is required. The only 
profitable return is from the Radiata scenario if 100% of the area is eligible for carbon, which is unlikely 
in this case. It can be inferred from the negative NPV value for the forestry enterprise with 50% eligible 
area, that this radiata pine enterprise is likely to be more profitable if the trees were not unnecessarily 
tended and not harvested in the second cycle where the returns are more discounted and there is no 

100% C 50% C 100% C 50% C 100% C 50% C

NPV of investment (6%, pre-tax, 56 years)
     Forestry enterprise - no carbon -$59,386 -$59,386 -$195,001 -$195,001 -$147,357 -$147,357
     Forestry enterprise - with carbon $54,930 -$6,217 -$104,872 -$154,828 -$100,430 -$128,785
     Difference (carbon) $114,316 $53,169 $90,129 $40,173 $46,927 $18,572

NPV of investment (per ha)
     Forestry enterprise - no carbon (per ha) -$2,298 -$2,298 -$7,546 -$7,546 -$5,703 -$5,703
     Forestry enterprise - with carbon (per ha) $2,126 -$241 -$4,059 -$5,992 -$3,887 -$4,984
     Difference (carbon) $4,424 $2,058 $3,488 $1,555 $1,816 $719

Internal rate of return
     Forestry enterprise - no carbon 3.6% 3.6% 3.0% 3.0% 2.4% 2.4%
     Forestry enterprise - with carbon 9.3% 5.7% 4.3% 3.6% 3.4% 2.8%

Forestry enterprise financial results
Radiata Redwood Native & Rimu
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further carbon income. However, the area still had to be replanted, otherwise carbon NZUs would need 
to be returned or repaid. This unharvested radiata pine alternative was not modelled. It should be 
noted that this option would still incur future costs for rates, weed control, insurance, and potentially 
some tree thinning to let natives grow. It could also present a fire hazard and would be unsightly for 
100 years or so as it reverted - this does not tend to be appealing to farmers living on their land. 
Alternatively, optionality to harvest could be retained by investing in pruning and thinning for the 
second planting. A harvesting investment analysis in 50 years-time, or even at second crop pruning 
time, could look quite positive to a future generation deciding what to do with the tree block, giving 
them options. In contrast, their options will be limited if this is left to revert. Well-tended trees will also 
be higher value and a more attractive option if a property is sold, or useful as a forestry right for 
succession or retirement option for non-farming family.  

Enterprises with a long investment timeframe can be acceptable at a lower return rate because of 
benefits to future generations. It also needs to be remembered that the areas on the property where 
trees are being planted on the farm are steeper, less accessible or on poorer quality land, so a lower 
return rate than that from the farming enterprise can be considered acceptable with respect to 
alternative land use options. Therefore, returns in the vicinity of the lower return for these scenarios 
(IRR from 2.4% to 3.6%) may still be acceptable in some situations, and may be comparable with 
farming returns in some areas.   

Factors other than profitability can influence enterprise selection or tree species choice. Owners of 
multi-generational properties, such as in farming family businesses, can take a particularly long-term 
view. Options which may not be profitable for the first generation, may in fact be more profitable and 
self-sustaining as a long-term enterprise for succeeding generations thereafter: for example, the 
Redwood, and Native and Rimu, scenarios in this analysis with their continuous harvest regimes 
potentially offer a more self-sustaining, high-value enterprise for future generations than the Radiata 
scenario. However, this option would not be possible without someone recognising the future 
possibilities and initiating options such as these for the benefit of future generations. Once these 
continuous harvest forests are harvestable, costs and returns going forward will be distributed more 
evenly as more regular harvests occur, income will be more regular, and the value of the forest will 
remain more similar over time and potentially be higher than that a tree crop species such as radiata 
pine. For example, the very high redwood undiscounted returns suggest that once a continuous 
harvest regime is underway, redwood discounted returns from that point may exceed radiata pine 
because the number or harvests and timing of harvesting will increase. It could even be in the interest 
of New Zealand long-term (economically, employment-wise, healthy communities) to provide incentives 
to encourage greater establishment of these types of plantations because of the long-term benefits to 
future generations. 

Tree species such as redwood and rimu which are suited to a continuous harvest regime also offer 
benefits with respect to the following.  

 Smaller blocks of higher-value, continuous trees integrated into farm and forestry businesses 
can provide best use of land from an economic and environmental perspective, while 
diversification can reduce business risk. These trees are also more suited than radiata pine to 
areas where it snows. 

 Smaller blocks of continuously harvested trees can be more manageable than large forests in 
areas such as Taihape where the window of opportunity for harvest access can be narrow.  

 Similarly, the more complex harvest requirements for smaller blocks on farm not suited to 
farming could provide opportunities for smaller forestry management and harvest gangs in a 
region with equipment to cater to these.  
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 From an employment perspective, continuous harvest forests can provide regular, sustainable 
employment opportunities for local tree management and harvest gangs, possibly with 
specialised equipment suited to harvesting smaller blocks. Providing regular local work also 
benefits the community which is particularly important for communities in isolated areas.  

 Continuous harvest tree blocks and/or fewer harvests are better for the environment than 
clearfell radiata pine blocks i.e. less run-off, sediment loss, waterway impediment from logging 
debris.   

 Permanent tree blocks are more attractive than blocks such as radiata pine, which when fully 
harvested are particularly unattractive for years until the trees gain some size. While attractive 
tree blocks may not result in a better return, they are preferred by those living on the land. And 
from a more national tourism perspective, attractive tree blocks on the landscape are 
preferable and fit with the mosaic landscapes concept proposed by Our Land and Water.   

 Small, continuous harvested blocks of alternative species in areas with poor access, distance 
from port and low priority by harvest gangs are likely to benefit from growing alternative 
species to supply limited quantities of high-value timbers, anticipating that markets will develop 
and expand for these specialist timbers by the time these trees are mature.  

Predicting markets for wood more than 80 years into the future is uncertain at best. Returns for timber 
in this work were extrapolated from current market returns. With niche wood products such as rimu, 
flooding the market can be a possibility, which would affect prices. Based on information in an article 
by MPI in 2017 on the Farm Forestry Association web page (Rolls 2017), there are approximately 56 
active sawmills processing a national total of 23,000 cubic meters of indigenous logs each year. That 
means that if a landowner did decide to clearfell 25.8 hectares of rimu, this would provide over a third 
of the annual national native log production and could provide 12-months work for, on average, 20 
sawmills. This demonstrates how even small areas of clearfell for niche log products such as 
indigenous planted forests can flood markets and was one consideration supporting continuous cover 
forest management in these situations. 

On the other hand, while markets for non-radiata pine timbers in New Zealand are currently limited, 
there are initiatives underway to grow markets for non-radiata pine timber species and add value to 
these logs for specialist timber uses. Redwood is a popular timber in the USA. However, with their 
introduction of restrictions on harvesting native redwood forests, there is a demand for sustainably 
grown redwood timber. This has led to recent investment in redwood forests in New Zealand with the 
expectation of future markets for redwood. There have been similar initiatives in New Zealand to 
protect our native forests, and in 100 years it could be expected that any demand for rimu will need to 
be met from sustainably grown forests.  

By the time non-radiata pine forests currently being planted have trees suitable for harvest, there may 
be established harvest gangs operating throughout the regions with equipment suited to continuously 
harvest these species. Markets for native timbers and some exotic species tend to be for high-end use 
sawn timber. A strategy to help with success for selling forest products into smaller markets is to take 
the product as far as possible towards a finished product within the farm. That might mean using a 
portable sawmill so that timber is produced on site. There are already some processors currently 
harvesting high-value timber species on farm with small portable mills, with only the higher value 
timber taken and paid for, thereby eliminating the need to find a market for the lower value timber. In 
future, more of these smaller harvest operations may exist. This added-value strategy might go further 
and include drying, and potentially dressing the timber before it is sold to the buyer. The further down 
the process you take the product, the less reliant you are on small scale processors and marketing. 
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Initiatives to grow markets in New Zealand and overseas, and add value to timber, could see demand 
and timber prices increase. This is the view being taken by some of those planting small blocks of 
natives and other alternative timber trees today, particularly in areas where pine plantations are not 
comparatively viable. While risky, given the length of the production cycle, those planting these trees 
now will have a considerable lead in advantage on those waiting to see how the market develops 
before they plant. And since it is unlikely that many of those planting now will harvest in their lifetime, 
other factors such as aesthetics, environment and future benefit to family may outweigh economic 
returns in their decisions to plant these species. 

 

RISK ANALYSES 

This section explores the impact on profitability of carbon price and area eligible for carbon, log prices 
(net), sheep sale returns relative to log price returns, and discount rates. Tables 9 to 11 analyse the area 
available for carbon. Unless otherwise stated, it is assumed 100% of the area is eligible for carbon. Note 
carbon costs remain included in sensitivity table values where carbon price is $0, or eligible area for 
carbon is 0%. But these costs are relatively low and the impact on the outputs is small (NPV $8,000 to 
$10,000, or $310/ha to $387/ha, lower than should be). Discounted NPV returns include income from 
carbon, timber and other sources (subsidies, honey in the natives). Table 8 showed the tree enterprise 
returns without carbon which can be referred to for comparison.  

 

CARBON PRICE AND AREA ELIGIBLE FOR CARBON  

Tables 9, 10 and 11 show the sensitivity analyses for carbon price and area eligible for carbon for the 
Radiata, Redwood, and Rimu and Native scenarios, respectively. The tree block is 25.84 ha, so a 25% 
increase in carbon eligibility area increases this by 6.46 ha. Timber is still harvested over the whole 
area, so timber returns do not change. The Radiata scenario is the only one returning a positive NPV for 
75% or 100% of the area at $25/NZU, and for 50% of the area and greater at $35/NZU and $50/NZU. 
The IRRs associated with these positive values ranges from 7.4%, to a healthy 17.9% for 100% of the 
area and a $50/NZU price. However, farming still exceeds these returns with IRRS over 20%.  

Table 9: Forestry enterprise NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
carbon area (% eligible for carbon) for the Radiata scenario 

 

 

Radiata Pine
Tree block $0 $25 $35 $50

0% -$67,364 -$67,364 -$67,364 -$67,364
50% -$67,364 -$6,217 $18,242 $54,930
75% -$67,364 $24,357 $61,045 $116,077

100% -$67,364 $54,930 $103,848 $177,224
0% -$2,607 -$2,607 -$2,607 -$2,607

50% -$2,607 -$241 $706 $2,126
75% -$2,607 $943 $2,362 $4,492

100% -$2,607 $2,126 $4,019 $6,859
0% 3.3% 3.3% 3.3% 3.3%

50% 3.3% 5.7% 7.0% 9.3%
75% 3.3% 7.4% 9.8% 13.7%

100% 3.3% 9.3% 12.8% 17.9%

Area 
eligible 

for 
carbon 
Area 

eligible 
for 

carbon 
Area 

eligible 
for 

carbon 

Carbon price ($/NZU)
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Table 10: Forestry enterprise NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
carbon area (% eligible for carbon) for the Redwood scenario 

 

 
Table 11: Forestry enterprise NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 

carbon area (% eligible for carbon) for the Rimu and Natives scenario 

 

In contrast, the IRRs for the Redwood and Rimu scenarios for 100% of the area with a $50/NZU price 
are considerably lower at 5.9% and 4.8%, respectively. The current carbon price is just over $35/NZU 
which would return 12.8%, 4.9% and 4.0% on investment (IRR return) respectively, for the Radiata, 
Redwood, and Rimu and Native scenarios. It is likely only 50% of Graeme’s block may be eligible for 
carbon which would reduce these to 7.0%, 3.9% and 3.0%. The impact on return of a reduced area is 
lower with the Redwood and Rimu scenarios where all income is received considerably later (year 55).  

Forestry returns with an IRR less than 6% have resulted in negative NPV: that is, for all but some of the 
higher price and/or larger carbon area Radiata scenario options. Having less than 50% of the area 
eligible for carbon may not be an attractive option for an investor looking to plant trees for carbon 
(IRRs less than 3% for redwood and rimu, and only 3.3% for radiata pine which is low compared to 
radiata pine returns at 75% or 100% of the area). However, carbon returns are still positive and the cost 

Redwood
Tree block $0 $25 $35 $50

0% -$204,784 -$204,784 -$204,784 -$204,784
50% -$204,784 -$154,828 -$134,845 -$104,872
75% -$204,784 -$129,850 -$99,876 -$54,916

100% -$204,784 -$104,872 -$64,907 -$4,960
0% -$7,925 -$7,925 -$7,925 -$7,925

50% -$7,925 -$5,992 -$5,218 -$4,059
75% -$7,925 -$5,025 -$3,865 -$2,125

100% -$7,925 -$4,059 -$2,512 -$192
0% 2.9% 2.9% 2.9% 2.9%

50% 2.9% 3.6% 3.9% 4.3%
75% 2.9% 3.9% 4.4% 5.1%

100% 2.9% 4.3% 4.9% 5.9%

Carbon price ($/NZU)

Area 
eligible 

for 
carbon 
Area 

eligible 
for 

carbon 
Area 

eligible 
for 

carbon 

Native / Rimu
Tree block $0 $25 $35 $50

0% -$157,140 -$157,140 -$157,140 -$157,140
50% -$157,140 -$128,785 -$117,443 -$100,430
75% -$157,140 -$114,607 -$97,594 -$72,074

100% -$157,140 -$100,430 -$77,745 -$43,719
0% -$6,081 -$6,081 -$6,081 -$6,081

50% -$6,081 -$4,984 -$4,545 -$3,887
75% -$6,081 -$4,435 -$3,777 -$2,789

100% -$6,081 -$3,887 -$3,009 -$1,692
0% 2.2% 2.2% 2.2% 2.2%

50% 2.2% 2.8% 3.0% 3.4%
75% 2.2% 3.1% 3.5% 4.1%

100% 2.2% 3.4% 4.0% 4.8%

Carbon price ($/NZU)

Area 
eligible 

for 
carbon 
Area 

eligible 
for 

carbon 
Area 

eligible 
for 

carbon 
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of claiming carbon is not overly high, so if the intent is to plant anyway, it is worth exploring this option 
and investing in claiming carbon, especially if the intent is to retain the area in trees long-term and 
there is an expectation that future carbon prices will be high. For now, the government will manage the 
carbon market so prices remain between $20 and $50 per NZU, with annual increases, but it is 
suggested there will likely be an international market in future and these prices could go considerably 
higher than $50/NZU. 

Increasing carbon price from $0 up to $50, has a similar impact to increasing the area eligible for 
carbon from 0% of the area to 100% of the area. The impact of a 50% increase in carbon eligible area in 
forestry returns is similar to a $25/NZU increase in carbon price and is $122,294 ($4,733/ha) for radiata 
pine, $99,912 ($3,866/ha) for redwood and $56,711 ($2,195/ha) for rimu.  

 

CARBON PRICE AND LOG PRICE  

Tables 12, 13 and 14 show sensitivity analyses for carbon price and log price for the Radiata, Redwood, 
and Rimu and Native scenarios, respectively. Area harvested was 25.54 hectares with full area reduced 
by 0.3 hectares for harvest tracks. Log income is nett of harvest costs. The time period is 56 years (two 
radiata pine rotations). Variation in log prices for the three scenarios is not consistent so the scenarios 
are not easily comparable, although Redwood and Rimu scenarios both have similar price ranges and 
an extended period before harvest so income is heavily discounted.   

Table 12: Forestry enterprise NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and log 
price (% change) for the Radiata scenario 

 

The Radiata scenario has an average undiscounted log income of $16,263 per ha (0% log price change), 
per harvest. This will be $19,516 for a 20% increase and $13,010 for a 20% decrease, resulting in a 
$6,506/ha range (undiscounted value). However, the difference in discounted returns between the 
highest and lowest log prices price for the Radiata scenario is only $1,519/ha (Table 12) due to long 
harvest cycles and a narrow price variation. The impact of log price changes on the IRR ranges from a 
2.1% difference ($0 carbon price) to a 0.4% difference ($50 carbon price). While the impact of price 
increases on returns are not overly high, these would be welcome since forestry returns (discounted) 
are negative (-$2,298/ha for radiata pine) whereas carbon returns are at least positive (Table 8). 

Radiata Pine
Tree block $0 $25 $35 $50

-20% -$86,985 $35,308 $84,226 $157,602
-10% -$77,175 $45,119 $94,037 $167,413

0% -$67,364 $54,930 $103,848 $177,224
10% -$57,553 $64,741 $113,658 $187,035
20% -$47,742 $74,552 $123,469 $196,846

-20% -$3,366 $1,366 $3,260 $6,099
-10% -$2,987 $1,746 $3,639 $6,479

0% -$2,607 $2,126 $4,019 $6,859
10% -$2,227 $2,505 $4,399 $7,238
20% -$1,848 $2,885 $4,778 $7,618

-20% 2.1% 8.5% 12.4% 17.7%
-10% 2.8% 9.0% 12.6% 17.8%

0% 3.3% 9.3% 12.8% 17.9%
10% 3.8% 9.7% 13.1% 18.0%
20% 4.2% 10.0% 13.3% 18.1%

Carbon price ($/NZU)

Log price 
change 

(%)

Log price 
change 

(%)

Log price 
change 

(%)
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Table 13: Forestry enterprise NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and log 
price ($/m3) for the Redwood scenario 

 

 

Table 14: Forestry enterprise NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and log 
price ($/m3) for the Rimu and Natives scenario 

 

Sensitivity log price returns for Redwood and Rimu and Native scenarios were based on previously 
achieved high and low returns. The average undiscounted Redwood scenario log income, calculated 
from the sensitivity table log price values, is $66,000 per hectare at a log price of $120/m3. Returns 
range from $14,480 per hectare at $27/m3 to $82,500 at 150/m3 per hectare ($68,020/ha undiscounted 
range). The Rimu scenario log income is $32,404 per hectare at a log price of $101.90/m3, and ranges 
from $8,586 to $55,968 per hectare ($47,382/ha undiscounted range) at $27/m3 and $176/m3 per 
hectare, respectively.  

Despite these large, undiscounted difference between the maximum and minimum per hectare log 
income returns for the Redwood scenario and the Rimu scenarios, the discounted difference in net tree 
enterprise returns, including log returns, between the lowest and the highest log prices is 
comparatively low at $2,713/ha and $1,900/ha, for redwood and rimu respectively (Tables 13 and 14). 
The fact that trees were not ‘harvested’ until year 55 means returns, and differences in returns due to 
log prices, are low and heavily discounted. The NPV returns for the tree enterprise are low at -
$7,546/ha and -$5,703/ha (Table 8) for redwood and rimu respectively, so achieving a higher price will 
still noticeably affect returns.  

  

Redwood
Tree block $0 $25 $35 $50

$27 -$257,780 -$157,868 -$117,903 -$57,957
$120 -$204,784 -$104,872 -$64,907 -$4,960
$150 -$187,688 -$87,776 -$47,812 $12,135

$27 -$9,976 -$6,109 -$4,563 -$2,243
$120 -$7,925 -$4,059 -$2,512 -$192
$150 -$7,263 -$3,397 -$1,850 $470

$27 -0.8% 1.8% 2.9% 4.5%
$120 2.9% 4.3% 4.9% 5.9%
$150 3.4% 4.7% 5.3% 6.2%

Carbon price ($/NZU)

Log price 

($/m3)

Log price 

($/m3)

Log price 

($/m3)

Native / Rimu
Tree block $0 $25 $35 $50

$27 -$181,818 -$125,108 -$102,423 -$68,397
$102 -$157,140 -$100,430 -$77,745 -$43,719
$176 -$132,726 -$76,015 -$53,331 -$19,305

$27 -$7,036 -$4,842 -$3,964 -$2,647
$102 -$6,081 -$3,887 -$3,009 -$1,692
$176 -$5,136 -$2,942 -$2,064 -$747

$27 -1.2% 1.0% 2.0% 3.4%
$102 2.2% 3.4% 4.0% 4.8%
$176 3.4% 4.4% 4.9% 5.6%

Log price 

($/m3)

Carbon price ($/NZU)

Log price 

($/m3)

Log price 

($/m3)
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Changing carbon price has a far greater impact on returns for all scenarios as can be seen in Tables 12 
to 14. At $25/NZU and over, all Radiata scenario returns (Table 12) regardless of log price, should be 
acceptable (positive NPV, IRR 8.5% or over with a maximum of 18.1% IRR). However, almost all the IRR 
values for the Redwood and Rimu scenarios remain below the 6% discount rate required for 
investment. Nevertheless, at a mid- to high-log price or mid- to high-carbon price (IRR 3.4% or higher), 
long term investment returns for tree species such as these may be acceptable.  

 

SHEEP SALE RETURNS AND LOG PRICE  

Sensitivity analyses for sheep sale prices and log prices for the Radiata, Redwood, and Rimu and Native 
scenarios were conducted. The impact on the whole business will be described in the Whole Farm 
Business Analysis sensitivity section. Since lamb price has no impact on the returns to the tree 
enterprise, the impact of sheep sale returns versus log price is the same as that shown for log prices 
with a carbon price of $25/NZU (Tables 12 to 14) across all sheep sale return percentages.  

 

NATIVE AND RIMU SCENARIO SUBSIDY VALUES  

The Rimu and Native scenario receives a higher subsidy rate ($103,200) than the Redwood and Radiata 
scenarios exotic species rate ($38,760, 37.6% of the native rate). A third of this income is received in 
year 2 with the remainder in year 4 so there is little discounting impact. This higher rate benefits the 
Rimu scenario considerably. Substituting the native rate for rimu with the same rate as for the other 
scenarios results in an enterprise IRR for rimu of 2.7% and a NPV of -$153,365 (-$5,935/ha) with a 6% 
discount rate and 100% off the area eligible for carbon. With only 50% eligible for carbon, this drops to 
an IRR of 2.2% and a NPV of -$181,720 (-$7,033/ha).  

Comparing these values to the values for the Rimu scenario in Table 8, it can be seen that IRR values 
drop from 3.4% to 2.7% and 2.8% to 2.2% (about 0.6% reduction) for 100% and 50% area carbon 
eligible, respectively, and 17.2% to 16.4% and 17.1% to 16.3% (0.8% reduction) for the whole farming 
business.  NPV values per hectare are reduced from -$3,887 to -$5,935 at 100% of the area carbon 
eligible. With 50% carbon eligible, these are reduced from -$4,984 to -$7,033. This is an enterprise NPV 
reduction of $2,048/ha purely as a result of the decrease in rimu subsidy. This impact on the enterprise 
return is of sufficient size to make this enterprise less attractive, suggesting the higher subsidy for 
natives is likely to be considered worthwhile in encouraging people contemplating planting options to 
plant natives.  

 

LIQUIDITY 

While profitability (investment return) is the primary metric in evaluating investment options, liquidity 
also needs to be considered.  Having sufficient liquidity, or available working capital, is essential for a 
business to remain viable. Farming enterprises, with their income and costs occurring over an annual 
cycle, have far greater liquidity than forestry enterprises with their long production cycles, high costs in 
the early years and income at the end of the cycle. Tree species also vary in their production cycle 
length, the production cycle for radiata pine is only half that or less compared to redwood and rimu. 
Table 15 shows the undiscounted distribution of costs and income over the 56-year period. Note that in 
reality, redwood and rimu income would be under continuous harvest well beyond year 55, with lower 
but more regular ongoing income and costs once the continuous harvest regime starts.   
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Table 15: Total amount and distribution of income and costs, by source, for the scenarios over 56 years 

 

For all enterprises, income exceeds costs (Table 15). Income and costs are distributed across all years 
for the farming enterprise, ensuring regular cashflow. Carbon income and costs also accrue over 
similar timeframes, so most carbon costs are met by carbon income in the same year. However, net 
carbon income is low compared to other enterprises, and while this profit could help cover some 
enterprise annual costs, it would not provide sufficient capital for a family to live on. Carbon returns 
also accrue over one cycle only, so are only available for the first radiata pine production cycle.  

In contrast, the timing of income and costs for the timber enterprises means that these enterprises 
require capital sourced from other income or investment funds, with considerable capital required up 
front with some ongoing for many years before any enterprise income is achieved. Thus, forestry is not 
a suitable investment to provide an income for a farming family. Hence, a farming enterprise of 
sufficient size to viably support the farming family and possibly fund the ongoing forestry investment is 
required. The forestry venture is more of an investment opportunity which also has other benefits.  

  

Source Income ($) Years Op Expenses( $) Years 

Status Quo
Farming $23,851,968 1 - 56 $15,484,028 1 - 56

Radiata Pine
Farming $22,660,344 1 - 56 $15,140,300 1 - 56

Timber $830,736 28, 55 $517,536  1-11, 25, 29-38,52, 56 
about $2,500 annual

Carbon 50% @ $25 $128,554 9 - 19 $17,783 7 - 28
Carbon 100% @ $25 $257,108 9 - 19 $17,783 7 - 28
Other - subsidies $38,760 2, 4 - -

Redwood
Farming $22,660,344 1 - 56 $15,140,300 1 - 56

Timber $1,685,640 55 $653,277  1-11, 53, 56, about 
$3,500 annual

Carbon 50% $207,013 9 - 53 $36,001 7 - 54
Carbon 100% $414,025 9 - 53 $36,001 7 - 54
Other - subsidies $38,760 2, 4 - -

Native & Rimu
Farming $22,660,344 1 - 56 $15,140,300 1 - 56

Timber $827,603 55 $685,659  1-11, 53, 56, about 
$2,500 annual

Carbon 50% $104,458 9 - 53 $36,007 7 - 54
Carbon 100% $208,916 9 - 53 $36,007 7 - 54
Other - subsidies, honey $213,020 2, 4, 6 - 16 - -
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WHOLE FARM BUSINESS ANALYSIS 
This section presents and discusses the profitability, equity and liquidity of the forest investment on the 
whole farm business performance, for the three scenarios described and compares these to the 
alternative Status Quo scenario (farming enterprise with no forestry investment).  

 

PROFITABILITY AND EQUITY 

Table 16 summarises the profitability of the three tree enterprises and the Status Quo scenario. Values 
are discounted cash operating surplus for the 56-year period of the analysis. Land costs or rent are not 
included in the analyses. The comparative contribution of the farming and forestry enterprises is 
shown. Business equity at the end of the 56-year period is also presented.  

Table 16: Financial performance results for the whole farm business (farming and trees) for the 
scenarios. 

 
* Closing value if interest was paid on positive cash equity balances annually at 1.8% (2.5% less tax) and deducted on negative 

balances at 3.82% (5.3% less tax). These are based on recent (2020) interest rates.  

In terms of profitability, in total and per hectare, the Status Quo scenario outperforms the three tree 
scenarios, which is not surprising considering the high IRRs for the farming operation both for the 
Status Quo scenario (21%) and the farming operation in the tree scenarios (20.3%) and the proportion 
of the land in trees. The high farming returns are also what drives the high tree enterprise scenario 
whole farm business returns. The cost of land was not included in the analysis which will contribute to 
the high returns (affecting both farm and tree enterprises), however, what is important in this analysis 
is the comparative returns. While area eligible for carbon noticeably affects the forestry enterprise 
returns, this impact on the overall farm business return is small.  

The returns from the tree enterprises are considerably lower (some less than 6% IRR resulting in 
negative NPV returns) and reduce the overall business return, although returns still all exceed a 
positive 16% because the tree area only replaces a small proportion (6.2%) of the farmed area. Farming 
returns are still sufficient for the business to operate profitably should Graeme choose to plant trees 
for reasons other than profitability e.g. better manageability, financial benefits for future generations of 
the family.   

 

100% C 50% C 100% C 50% C 100% C 50% C

NPV of investment (6%, pre-tax, 56 years) $1,806,650 $1,663,536 $1,581,687 $1,503,733 $1,453,778 $1,508,176 $1,479,820
     Sheep & beef enterprise $1,608,605 $1,608,605 $1,608,605 $1,608,605 $1,608,605 $1,608,605
     Forestry enterprise $54,930 -$6,217 -$104,872 -$154,828 -$100,430 -$128,785

NPV of investment (per ha) $4,813 $4,400 $4,184 $3,978 $3,846 $3,989 $3,914
     Sheep & beef enterprise (per ha) $4,567 $4,567 $4,567 $4,567 $4,567 $4,567
     Forestry enterprise (per ha) $2,126 -$241 -$4,059 -$5,992 -$3,887 -$4,984

Internal rate of return 21.0% 19.3% 18.9% 16.7% 16.4% 17.2% 17.1%
     Sheep & beef enterprise 20.3% 20.3% 20.3% 20.3% 20.3% 20.3%
     Forestry enterprise 9.3% 5.7% 4.3% 3.6% 3.4% 2.8%

Projected equity at Year 56
Opening equity $3,847,240 $3,812,774 $3,812,774 $3,812,774 $3,812,774 $3,812,774 $3,812,774
Clos ing in Year 56 $9,530,136 $9,330,168 $9,237,609 $10,016,927 $9,867,878 $9,371,026 $9,295,816

     Change in equity $5,682,896 $5,517,394 $5,424,835 $6,204,153 $6,055,104 $5,558,252 $5,483,042
     Difference from base system -2.9% -4.5% 9.2% 6.5% -2.2% -3.5%

Clos ing in Year 56 with interest* $12,122,219 $11,639,649 $11,440,402 $11,995,235 $11,747,292 $11,391,405 $11,258,663

Integrated business financial results S tatus quo 
Radiata Redwood Native & Rimu
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Graeme receives a 3.2% return on assets in his farming business (Table 3) which is an above average 
return for farming businesses: this is not atypical of farm businesses in the Taihape area, some of 
which have higher returns than this. This suggests the best land use for this farm, and many farms in 
this area, will be to remain in farming. Farming enterprises also offer benefits in terms of retaining 
healthy communities and ongoing employment in relatively remote areas such as this. Retaining this 
land in farming also results in higher returns to the New Zealand economy than tree enterprises would.  

Having said this, that is not to say there will not be benefits to farms in this area putting poorer quality 
or more difficult land in trees or planting tree blocks for other reasons e.g. easier management, 
environmental and biodiversity reasons, aesthetics, carbon sequestration, succession and retirement 
planning. Recent work (Dooley et al. 2020) found strong support in this area for planting trees for 
environmental and biodiversity reasons, and aesthetics, with a preference for natives (especially those 
indigenous to the area) and non-radiata exotic timber species.  

Forestry may offer equivalent or better returns in some areas of New Zealand where farming is more 
difficult, and returns are lower. However, this analysis illustrates that it is important to analyse whether 
forestry is suited to a particular region or farm, rather than assuming ‘remote farming areas would be 
better planted in trees’: in fact, many of these areas tend to have poor access to forestry facilities or 
markets reducing the viability of forest enterprises. Or perhaps, be more specific in determining how 
trees can best enhance different regions and farms, and which tree species are better suited to that 
region or farm. In doing this, the drivers that incentivise farmers to plant trees need to be recognised: 
these are broader than profitability although this can still be an important incentive. Initiatives to 
increase the value of non-radiata species will advantage areas such as Taihape which is better suited to 
some of these species in preference to radiata pine which is prone to snow damage and is generally 
not considered aesthetically pleasing.  

Equity continues to be built over time for all scenarios (Table 16). Only the Redwood scenario has 
greater equity than the Status Quo scenario in year 56, returning 9.2% and 6.5% more than the Status 
Quo scenario, with 100% and 50% of the area eligible for carbon, respectively. This advantage holds 
true, even deducting the extra $34,466 in equity that the Status Quo scenario started with leaving a 
closing equity of $5,648,430. The differences between the Status Quo and the Radiata and Rimu 
scenarios are quite small (4.5% or less), with rimu outperforming radiata pine. These changes in equity 
can also be seen in Figure 14, with the Radiata scenario having slightly lower equity than the Rimu 
scenario, and the impact of carbon area being negligible (1% or less). The Status Quo equity increases 
consistently over time to be the second highest, and the redwood harvest in year 55 lifting the 
Redwood scenario from the lowest to highest equity scenario.   

However, if interest is earned or paid on cash equity balances better accounting for returns to changes 
in equity over time, the situation changes and the Status Quo scenario outperforms all tree scenarios 
(Table 16). In this analysis, final balances for all scenarios are about $2 million to $2.5 million more than 
without an interest component (compounding effect). The Redwood scenario still outperforms the 
Radiata and the Rimu scenarios, but radiata pine is now slightly better than rimu at the end.  

In terms of tree scenario performance, the equity analysis ranking differs from that of the profitability 
investment analysis where Redwood had the lowest return because of the very polarised distribution of 
costs and income. All costs were accounted for before calculating cash equity, and interest rates used 
in calculating equity over time was also lower (0% or 1.8% after tax for positive balances) that the 6% 
used for the NPV calculation. These factors would have contributed to the difference in these 
outcomes.  
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Figure 14: Whole farm business cash surplus/ deficit (bar graph) and change in equity (line graph) for all scenarios. Returns include those from farming, 
timber, carbon ($25/NZU, 50% and 100% of the area eligible for carbon) and other returns.  
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LIQUIDITY AND CASHFLOW 

As mentioned, it is important to have regular cashflow in the business, and in this situation, it is evident 
that the funds for the forestry investment will need to come from business equity or farming because 
of the high up-front costs for the forestry venture with income likely to benefit the next generation or 
later. Table 17 shows the average, maximum, minimum and year 25 disposable income and cash 
surplus or deficit for Status Quo and tree enterprises (100 area receiving carbon) modelled. These are 
shown for the whole farm, farming business and tree enterprises. Year 25 represents a year with only 
regular annual income and costs e.g. rates, insurance, redwood and rimu carbon. Tree enterprise 
disposable income and cash surplus/deficit are the same. Note that in reality, redwood and rimu 
income would be under continuous harvest well beyond year 55, with lower but more regular ongoing 
income and costs once the continuous harvest regime starts.   

Table 17: Returns (undiscounted) and their distribution for the whole farm business, with farming and 
forestry contributions, for the scenarios 

 

Status Quo Radiata Redwood Native & Rimu
Enterprise (effective ha) 444.7 444.7 444.7 444.7

Disposable income 
Average ($) $109,746 $106,791 $119,054 $107,521
Year 25 ($) $116,078 $102,715 $110,204 $108,179
Years below 0 (No) 0 0 1 1

Cash surplus/deficit
Average ($) $85,266 $82,623 $94,887 $83,353
Year 25 ($) $107,813 $94,449 $101,939 $99,913
Minimum ($) $16,449 -$24,910 -$94,025 -$97,504
Maximum ($) $107,813 $393,867 $1,306,996 $690,187
Years below 0 (No) 0 2 3 2

Farming business (ha) 375.4 352.2 352.2 352.2
Disposable income 

Average ($) $109,746 $98,532 $98,532 $98,532
Year 25 ($) $116,078 $104,952 $104,952 $104,952
Years below 0 (No) 0 0 0 0

Cash surplus/deficit
Average ($) $85,266 $74,365 $74,365 $74,365
Year 25 ($) $107,813 $96,686 $96,686 $96,686
Minimum ($) $16,449 $17,922 $17,922 $17,922
Maximum ($) $107,813 $96,686 $96,686 $96,686
Years below 0 (No) 0 0 0 0

Tree enterprise (ha) 25.8 25.8 25.8
Disposable income 

Average ($) - $8,259 $20,522 $8,988
Year 25 ($) - -$2,237 $5,252 $3,227
Minimum ($) - -$44,544 -$113,659 -$117,138
Maximum ($) - $297,181 $1,210,310 $593,501
Years below 0 (No) - 43 10 26
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Figure 14 also shows the whole farm business cash surplus or deficits for the scenarios. These are 
lower for all scenarios for the first 20 years until the farm debt is repaid. The graph scale is insufficient 
to compare scenarios in detail, but what is outstanding is: the large (over $90,000) cash deficits in year 
2 for the Redwood and Rimu scenarios where $113,659 and $117,138, respectively, is required for 
planting; the low cash surpluses in the early years for the tree scenarios; and the massive cash surplus 
spikes in years 55 and 28 (radiata pine) realised when trees are harvested, ranging from about 
$300,000 to $2.1million (Table 17). The whole farm business equity drops below zero for all tree 
scenarios when the trees are planted and takes two to three years of positive farming business 
surpluses to recover (Table 17). This means the business entity would need to plan to fund the tree 
planting from savings or surpluses (cash equity if any, initial value of zero assumed), or organise a loan 
or overdraft facility to pay for tree planting.   

Figures 15 and 16 show income, costs, disposable income and cash surplus/deficit for the whole farm 
business, and farming and tree enterprises, over the 56 years for the Status Quo scenario and the 
Radiata scenario, respectively. Costs and income for the farming operation are consistent (except year 
1 when fencing is required) and cash surpluses and disposable income is positive (Table 17), with 
healthy cash surplus and disposable income which are at similar level once the farm debt is paid off 
(Figure 15).  

Figure 16 shows the Radiata scenario. Farming costs, income, cash surplus and disposable income are 
slightly lower than the Status Quo scenario as expected since the farming business uses most of the 
farm area. This is clearly the mainstay operation on the property and operates at a level where the 
business is definitely viable. This puts the business in a position where investment in alternative 
ventures, such as forestry, will not put the whole farm business at risk. The two tree crops are evident 
and significant forestry costs occur in years when trees are planted, pruned or thinned. Forestry costs 
are low compared to farm costs but, disposable income and cash flow from the forestry enterprise is 
negative in most (43 of the 56) years – the exceptions being harvest years or years where subsidy or 
carbon income (first cycle only) exceed tree costs. The variation in whole farm business cash flow and 
disposable income (with a cash deficit in two years, Table 17) on the whole farm business resulting 
from the impact of the tree enterprise is clearly evident (Figure 16), particularly those times when large 
tree costs occur and farm debt is still being paid back. As previously noted, an alternative source of 
capital would be required in one of the two cash deficit years, with sufficient cash equity to fund the 
deficit in the second deficit year. Clearly, harvest years result in very high surpluses and disposable 
incomes, four times higher than other years where farming returns provide the surpluses (Figure 16, 
Table 14).  

Similar figures for the Redwood and Rimu scenarios are available in Appendix 6. These scenarios are 
more extreme than the Radiata scenario in terms of variation, and like Figure 14, the variation in 
income means the more extreme graph scale reduces clarity in comparing these scenarios in detail.  
These two scenarios have fewer years where disposable income is lower than zero than the Radiata 
scenario because in most years, carbon income exceeds the annual costs. However, in years where 
costs exceed income such as around planting, the deficits are considerably greater (see enterprise cash 
surplus/deficit minimums, Table 17). Similarly, in the year where trees are harvested, income and 
returns are well above previous years as is easily apparent from these graphs – far more so than for 
radiata pine.   
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Figure 15: Status Quo scenario annual farm income and costs (bar graph), and disposable income and 

cash surplus (line graph) 

 

 

Figure 16: Radiata scenario annual income and costs (bar graph), and disposable income and cash 
surplus/deficit (line graph) including farming, timber, carbon ($25/NZU, 100% eligible area) 
and other returns. Tree disposable income is the same as cash surplus/deficit. 
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RISK ANALYSES 

This section explores the impact on the whole farm business profitability of carbon price and area 
eligible for carbon, net log prices, the impact of sheep sale returns relative to log price returns, sheep 
sale returns on farming business returns, and discount rate impacts. Tables in this section assume 
100% of the area is eligible for carbon unless stated otherwise. Discounted NPV returns include income 
from carbon, timber and other sources (subsidies, honey in the natives).  

 

CARBON PRICE AND AREA ELIGIBLE FOR CARBON  

Tables 18, 19 and 20 show the sensitivity analyses for carbon price and area eligible for carbon for the 
Radiata, Redwood, and Rimu and Native scenarios, respectively on the whole farm business. Equivalent 
tables for the tree enterprise only have been previously discussed (Table 9 to Table 11).  

The tree enterprise is less than 10% of the whole farm business by area, so most of the whole farm 
business income comes from farming. Since farming income is stable across years compared to 
forestry, the impact of the tree enterprise on the whole farm business is small, with any changes in 
values reflecting tree enterprise value changes (also see Figure 16). This can be illustrated by comparing 
the impact of a change in tree enterprise variables on the tree enterprise and the whole farm business: 
a radiata pine increase in price from $25/NZU to $50/NZU (100% area eligible) increases NPV values for 
both tree enterprise and whole farm business by $122,293 (Tables 9 and 18). However, this is only a 
7.4% increase to whole farm business NPV and 0.7% increase in IRR value (Table 18), compared to a 
tree enterprise $223 NPV return increase and an 8.6% increase in IRR value (Table 9).  

Table 18: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
carbon area (% eligible for carbon) for the Radiata scenario 

 

Clearly, it is important to consider the impact on the whole business rather than just enterprise 
performance in making decisions, especially where there are a number of factors influencing a 
decision. The comparative impact on different tree enterprises on the whole business may be minimal 
and a slightly lower return on an enterprise may be outweighed by other factors. Whereas, if only the 
enterprise analyses were considered, the impact of the change in profit can be interpreted as being 
considerably greater than is warranted. This also highlights the effect of enterprise size: this is a small 
tree block so the impact on the overall business return is comparatively small. However, if Graeme was 
considering putting half his farm in trees, given tree returns this is unlikely to be viable either in terms 
of profitability or liquidity. 

Radiata Pine
Integrated business $0 $25 $35 $50

0% $1,541,242 $1,541,242 $1,541,242 $1,541,242
50% $1,541,242 $1,602,389 $1,626,847 $1,663,536
75% $1,541,242 $1,632,962 $1,669,650 $1,724,682

100% $1,541,242 $1,663,536 $1,712,453 $1,785,829
0% $4,077 $4,077 $4,077 $4,077

50% $4,077 $4,239 $4,303 $4,400
75% $4,077 $4,320 $4,417 $4,562

100% $4,077 $4,400 $4,530 $4,724
0% 18.5% 18.5% 18.5% 18.5%

50% 18.5% 18.9% 19.0% 19.3%
75% 18.5% 19.1% 19.3% 19.7%

100% 18.5% 19.3% 19.6% 20.0%

Carbon price ($/NZU)

Area 
eligible 

for 
carbon 
Area 

eligible 
for 

carbon 
Area 

eligible 
for 

carbon 



 

  Page 50 of 77 

Similarly, the investment (IRR return) on the tree enterprises at current carbon price ($35/NZU) and 
50% of the block eligible for carbon (current expectations) is 7.0%, 3.9% and 3.0% for the Radiata, 
Redwood, and Rimu and Native scenarios, respectively. The corresponding returns for the whole farm 
business at these values is 19.0%, 16.5% and 17.2% (Tables 18 to 20) for the Radiata, Redwood, and 
Rimu and Native scenarios, respectively, which is 2.0%, 4.5% and 3.8% less than the 21% IRR for the 
Status Quo farming scenario. Since Graeme’s preference is for non-radiata pine species, if he decides 
for a range of reasons to invest in a forestry block, the 0.7% difference in IRR favouring rimu or 1.2% 
lower income (discounted value of $17,403 or $46/ha over the 56 years) between redwood and rimu 
may be relatively insignificant in determining the decision. It is interesting to note that the whole farm 
business IRR and NPV with rimu is greater than that for redwood (Tables 19 and 20). Yet, the IRR for the 
tree block only is 3.9% for redwood compared to 3.0% for rimu, yet the rimu NPV value is greater than 
that for redwood (Table 10 and Table 11). This will be expanded on later. 

Table 19: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
carbon area (% eligible for carbon) for the Redwood scenario 

 

 
Table 20: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
carbon area (% eligible for carbon) for the Rimu and Natives scenario 

 

 

Redwood
Integrated business $0 $25 $35 $50

0% $1,403,822 $1,403,822 $1,403,822 $1,403,822
50% $1,403,822 $1,453,778 $1,473,760 $1,503,733
75% $1,403,822 $1,478,756 $1,508,729 $1,553,689

100% $1,403,822 $1,503,733 $1,543,698 $1,603,645
0% $3,713 $3,713 $3,713 $3,713

50% $3,713 $3,846 $3,898 $3,978
75% $3,713 $3,912 $3,991 $4,110

100% $3,713 $3,978 $4,083 $4,242
0% 16.2% 16.2% 16.2% 16.2%

50% 16.2% 16.4% 16.5% 16.7%
75% 16.2% 16.5% 16.7% 16.9%

100% 16.2% 16.7% 16.8% 17.1%

Carbon price ($/NZU)

Area 
eligible 

for 
carbon 
Area 

eligible 
for 

carbon 
Area 

eligible 
for 

carbon 

Native / Rimu
Integrated business $0 $25 $35 $50

0% $1,451,465 $1,451,465 $1,451,465 $1,451,465
50% $1,451,465 $1,479,820 $1,491,163 $1,508,176
75% $1,451,465 $1,493,998 $1,511,011 $1,536,531

100% $1,451,465 $1,508,176 $1,530,860 $1,564,886
0% $3,839 $3,839 $3,839 $3,839

50% $3,839 $3,914 $3,944 $3,989
75% $3,839 $3,952 $3,997 $4,064

100% $3,839 $3,989 $4,049 $4,139
0% 17.0% 17.0% 17.0% 17.0%

50% 17.0% 17.1% 17.2% 17.2%
75% 17.0% 17.2% 17.2% 17.3%

100% 17.0% 17.2% 17.3% 17.4%

Carbon price ($/NZU)

Area 
eligible 

for 
carbon 
Area 

eligible 
for 

carbon 
Area 

eligible 
for 

carbon 
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The impact of changes in carbon price and area on the whole farm business are small relative to whole 
farm business returns (IRR range of 1.5% for radiata, less than1% for rimu and redwood). Thus, other 
business aspects will have a far greater impact on business returns than carbon. Nevertheless, there is 
still economic advantage to pursuing carbon if this fits with the business, but there are probably other 
factors that could have a higher impact on returns. 

 

CARBON PRICE AND LOG PRICE  

Tables 21 to 23 show the sensitivity analyses for carbon price and log prices or the Radiata, Redwood, 
and Rimu and Native scenarios, respectively on the whole farm business. Equivalent tables for the tree 
enterprise only have been discussed previously (Table 12 to Table 14). As the sensitivity tables show, 
the impact of these changes in net log revenue on whole farm business returns is minimal. Since 
variation in log price for the three scenarios is not consistent, these are not easily comparable, 
however, the impact of log price changes is small.  

As Table 8 showed, carbon income is responsible for any positive discounted tree enterprise returns: 
log returns tend to be negative. Furthermore, most tree enterprises have negative returns (Table 16, 
Tables 9 to14) so it is the relatively high income from the farming enterprise that ensures the whole 
farm business has a healthy discounted return. Nevertheless, increases in log prices result in increasing 
returns overall, so it is still worth understanding the impact of log price changes on returns. Radiata 
returns exceed those of redwood and rimu, but differences between the latter two enterprises are 
small (redwood slightly higher than rimu). 

Table 21: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
log price (% change) for the Radiata scenario 

 

 

Radiata Pine
Integrated business $0 $25 $35 $50

-20% $1,521,620 $1,643,914 $1,692,831 $1,766,207
-10% $1,531,431 $1,653,725 $1,702,642 $1,776,018

0% $1,541,242 $1,663,536 $1,712,453 $1,785,829
10% $1,551,053 $1,673,346 $1,722,264 $1,795,640
20% $1,560,864 $1,683,157 $1,732,075 $1,805,451

-20% $4,025 $4,349 $4,478 $4,672
-10% $4,051 $4,374 $4,504 $4,698

0% $4,077 $4,400 $4,530 $4,724
10% $4,103 $4,426 $4,556 $4,750
20% $4,129 $4,452 $4,582 $4,776

-20% 18.4% 19.3% 19.6% 20.0%
-10% 18.5% 19.3% 19.6% 20.0%

0% 18.5% 19.3% 19.6% 20.0%
10% 18.5% 19.3% 19.6% 20.0%
20% 18.5% 19.3% 19.6% 20.0%

Log price 
change 

(%)

Log price 
change 

(%)

Log price 
change 

(%)

Carbon price ($/NZU)
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Table 22: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
log price ($/m3) for the Redwood scenario 

 

 

Table 23: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to carbon price ($/NZU) and 
log price ($/m3) for the Rimu and Natives scenario 

 

Changing carbon price has a far greater impact on returns for all scenarios. The majority of the increase 
in returns is due to increasing carbon prices rather than log prices. A $6,506/ha increase in Radiata 
scenario logs return (from $13,010/ha to $19,516/ha) and change in carbon price (from $0/NZU to 
$50/NZU) results in an extra discounted NPV return of $283,831 ($751/ha over the whole 378 ha farm 
business area) for the 56 years: 86% of this increase ($244,587) is due to the carbon price increase with 
only $39,244 (14%) due to increased log price (Table 21). The narrow range in tree returns, high costs 
and heavy discounting will be influencing this result. In contrast, carbon, which has lower undiscounted 
value, is received earlier so is less discounted and has fewer costs.  

As previously discussed, the Redwood and Rimu scenarios are more comparable, with similar price 
ranges and an extended period before harvest resulting in heavy discounting of income. Increases in 
log price and carbon prices from the lowest to the highest value increases discounted returns by 
$269,915 ($714/ha) for redwood (Table 22) and $162,513 ($430/ha) for rimu (Table 23) with minimal 
impact on IRR. Of this, 75% of the redwood increase is because of the carbon price change, as is 70% of 
the rimu increase.  

 

Redwood
Integrated business $0 $25 $35 $50

$27 $1,350,826 $1,450,737 $1,490,702 $1,550,649
$120 $1,403,822 $1,503,733 $1,543,698 $1,603,645
$150 $1,420,917 $1,520,829 $1,560,794 $1,620,741

$27 $3,573 $3,838 $3,943 $4,102
$120 $3,713 $3,978 $4,083 $4,242
$150 $3,759 $4,023 $4,129 $4,287

$27 16.2% 16.6% 16.8% 17.1%
$120 16.2% 16.7% 16.8% 17.1%
$150 16.2% 16.7% 16.8% 17.1%

Log price 

($/m3)

Log price 

($/m3)

Log price 

($/m3)

Carbon price ($/NZU)

Native / Rimu
Integrated business $0 $25 $35 $50

$27 $1,426,787 $1,483,498 $1,506,182 $1,540,208
$102 $1,451,465 $1,508,176 $1,530,860 $1,564,886
$176 $1,475,879 $1,532,590 $1,555,274 $1,589,301

$27 $3,774 $3,924 $3,984 $4,074
$102 $3,839 $3,989 $4,049 $4,139
$176 $3,904 $4,054 $4,114 $4,204

$27 17.0% 17.2% 17.3% 17.4%
$102 17.0% 17.2% 17.3% 17.4%
$176 17.0% 17.2% 17.3% 17.4%

Log price 

($/m3)

Log price 

($/m3)

Log price 

($/m3)

Carbon price ($/NZU)
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SHEEP SALE RETURNS AND LOG PRICE  

Tables 24, 25 and 26 show the sensitivity analyses for sheep sale prices and log prices on Radiata, 
Redwood, and Rimu scenarios on whole farm business returns. These compare the impact of a change 
on the tree enterprise, using log prices as a primary cost affecting returns, with the farming enterprise 
with sheep sale returns as the income component having the greatest impact on the farming business 
as indicated by the high sheep: cattle ratio (84%:16%). Whole farm business profitability is very sensitive 
to changes in sheep meat price, and while conventional sensitivity analysis is not required to 
demonstrate that, in this case this provides a comparative enterprise analysis. Log price results for the 
tree enterprise have previously been discussed (Table 12 to Table 14).  

Table 24: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to sheep sale returns (% 
change) and log price (% change) for the Radiata scenario 

 

 

Table 25: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to sheep sale returns (% 
change) and log price ($/m3) for the Redwood scenario 

 

 

Radiata Pine
Integrated business -20% -10% 0% 10%

-20% $627,091 $1,135,502 $1,643,914 $2,152,325
-10% $636,902 $1,145,313 $1,653,725 $2,162,136

0% $646,712 $1,155,124 $1,663,536 $2,171,947
10% $656,523 $1,164,935 $1,673,346 $2,181,758
20% $666,334 $1,174,746 $1,683,157 $2,191,569

-20% $1,659 $3,004 $4,349 $5,693
-10% $1,685 $3,030 $4,374 $5,719

0% $1,711 $3,056 $4,400 $5,745
10% $1,737 $3,082 $4,426 $5,771
20% $1,763 $3,107 $4,452 $5,797

-20% 11.0% 15.1% 19.3% 23.5%
-10% 11.0% 15.1% 19.3% 23.5%

0% 11.0% 15.1% 19.3% 23.5%
10% 11.1% 15.1% 19.3% 23.5%
20% 11.1% 15.1% 19.3% 23.5%

Sheep sale returns (% change)

Log price 
change 

(%)

Log price 
change 

(%)

Log price 
change 

(%)

Redwood
Integrated business -20% -10% 0% 10%

$27 $433,914 $942,326 $1,450,737 $1,959,149
$120 $486,910 $995,322 $1,503,733 $2,012,145
$150 $504,006 $1,012,417 $1,520,829 $2,029,241

$27 $1,148 $2,493 $3,838 $5,182
$120 $1,288 $2,633 $3,978 $5,323
$150 $1,333 $2,678 $4,023 $5,368

$27 9.0% 12.8% 16.6% 20.6%
$120 9.2% 12.8% 16.7% 20.6%
$150 9.2% 12.8% 16.7% 20.6%

Sheep sale returns (% change)

Log price 

($/m3)

Log price 

($/m3)

Log price 

($/m3)
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Table 26: Whole farm business NPV ($), NPV ($/ha) and IRR (%) sensitivity to sheep sale returns (% 
change) and log price ($/m3) for the Rimu and Natives scenario 

 

It is clearly evident from Tables 24 to 26 that the forestry enterprise contribution has negligible impact 
on the returns. Log price changes have little or no impact on the IRRs, whereas there is quite marked 
differences between these for a 10% change in sheep sale returns price ($1345/ha). The contribution to 
the discounted return by the relative farming and tree enterprises is low, and in some case negative, as 
can be seen by comparing the tree scenario tables and Table 27. Again, the Radiata scenario performs 
slightly better than the other scenarios, and the Status quo performs best ($4,840/ha, Table 27).  

Table 27: NPV ($), NPV ($/ha) and IRR (%) sensitivity to sheep sale returns (% change) for the farming 
enterprises, both the Status Quo and the that associated with the tree enterprises 

 

It can be seen that the Radiata scenario adds to the income for the middle value (0% change in sheep 
return or middle log price) and the Rimu and Redwood scenarios detract from this. The Radiata 
scenario NPV is $1,663,536, with $1,608,605 contributed from the farming enterprise (Table 27). The 
radiata enterprise contributes $54,930 (Table 12) equating to an extra $145/ha (3.4%) over the total 
area to make up the difference. In contrast, the Redwood and Radiata scenarios reduce farming 
enterprise income by 6.5% to $277/ha ($104,872, Table 13) and 6.3% to $266/ha (-100,430,Table 14), 
respectively. These income impacts are relatively small (equivalent to a 1.1% or 2.0% change in sheep 
sale returns). And as previously shown, it is not just log price that make a difference to returns: an 
increase in carbon price could result in no loss or an addition to farming income, and a decrease in 
carbon area could reduce these values further. And the Status Quo scenario performs about 10% 
better than the tree scenarios suggesting this is the best option. Again, given the differences, other 
factors affecting the decision may have a determining influence on the final decision, as may Graeme’s 
appetite for risk e.g. he may be willing to choose a scenario anticipating higher carbon and log prices, 
or he may he consider that there will be a much stronger market for redwood or rimu logs in 60- to 
100-years or more than was modelled here.  

Native / Rimu
Integrated business -20% -10% 0% 10%

$27 $466,675 $975,086 $1,483,498 $1,991,909
$102 $491,353 $999,764 $1,508,176 $2,016,587
$176 $515,767 $1,024,178 $1,532,590 $2,041,002

$27 $1,234 $2,579 $3,924 $5,269
$102 $1,300 $2,645 $3,989 $5,334
$176 $1,364 $2,709 $4,054 $5,399

$27 9.4% 13.3% 17.2% 21.2%
$102 9.5% 13.3% 17.2% 21.2%
$176 9.5% 13.3% 17.2% 21.2%

Sheep sale returns (% change)

Log price 

($/m3)

Log price 

($/m3)

Log price 

($/m3)

Farming business
-20% -10% 0% 10%

IRR (%) 12.1% 16.6% 21.1% 25.6%
NPV ($) $737,201 $1,277,023 $1,816,844 $2,356,666
NPV  ($/ha) $1,964 $3,402 $4,840 $6,278
IRR (%) 11.2% 15.8% 20.3% 24.8%
NPV ($) $591,782 $1,100,194 $1,608,605 $2,117,017
NPV  ($/farmed ha) $1,680 $3,124 $4,567 $6,011
NPV  ($/ha) $1,565 $2,910 $4,255 $5,600

Sheep sale returns (% change)

Status quo

Trees 
scenarios
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Having capital available to ensure good tree maintenance is able to be done when required needs to be 
planned for. The analysis was based on a year where sheep returns were average. However, this was 
also a drought year, so a higher than normal proportion of lambs went store at lower prices, reflecting 
more of a lower than average year return. In years with particularly low sheep prices, the impact on the 
business is considerable (Tables 24 to 27) and the business could be facing negative returns after tax 
and debt repayment. This could be an issue if this occurs in the early years where high costs associated 
with tree planting and management occurs unless Graeme has capital or loan facilities available to 
cover these costs. If need be, planting could be delayed, but it is important for ensuring high quality 
timber that the pruning and thinning management operations, which are costly, do occur as planned. It 
is also worth keeping in mind there are some time dependant steps required to prepare for planting 
which reduces flexibility in timing of planting. Generally, contracts for tree supplies need to be signed 
well before planting (November prior to planting) to ensure the preferred choice of genetics is 
available. Additionally, enquiries to ensure contractor availability for getting the plants planted when 
seedlings are delivered need to be made well in advance. This may make it difficult to time planting to 
align with a good year for sheep and beef prices. 

 

NATIVE AND RIMU SCENARIO SUBSIDY VALUES  

The Rimu and Native scenario receives a higher subsidy rate ($103,200) than the other scenarios 
($38,760, 37.6% of the native rate), with a third of this income received in year 2 with the remainder in 
year 4 so there is little discounting impact. Substituting the native rate for rimu with the same rate that 
the other scenarios get, results in a 16.4% IRR and a NPV of $1,455,241 ($3,849/ha) with a 6% discount 
rate and 100% off the area eligible for carbon. With only 50% eligible for carbon, this drops to an IRR of 
16.3% and a NPV of $1,426,885 ($3,774/ha).  

Comparing these values to the values for the Rimu scenario in Table 16, it is apparent that IRR values 
drop from 17.2% to 16.4%, and 17.1% to 16.3% (0.8% reduction), for 100% and 50% area eligible for 
carbon, respectively.  NPV values per hectare are reduced from $3,989 to $3,849 at 100% of the area 
carbon eligible. With 50% carbon eligible, NPV values per hectare are reduced from $3,914 to $3,774: a 
reduction in NPV of $140/ha as a result of the decrease in rimu subsidy. This impact on the whole 
farming business is relatively small (about 4%). Nevertheless, the impact on the rimu enterprise return 
was more marked, and for those comparing enterprises per se, may be sufficient to make this 
enterprise less attractive. Hence, the higher native subsidy may be worthwhile to encourage planting of 
natives.  

 

NPV AND IRR SENSITIVITY 

Table 28 shows the impact of the real discount rate on whole farm business and enterprise returns for 
the Status Quo scenario and the three tree scenarios. For comparability, the NPV per hectare values are 
based on the area of the enterprises (375.4 ha Status Quo scenario whole farm business area, 378.04 
tree whole farm business enterprises, 352.2 ha tree scenario farming business enterprise area, 25.84 
ha tree enterprise area). The 0% discount rate equates to the sum of the undiscounted values.   

Discounted NPV and IRR values are affected by the timing and size of the annual costs and returns (i.e. 
negative and positive cash operating surplus values), plus the initial investment (excluding land) as cost, 
and final valuation as income. The IRR is the interest value where the NPV is zero and does not change 
with discount rate like NPV does. The implication is any investment with an IRR equal to, or above, the 
acceptable discount rate is worth investing in. The IRR rate is not necessarily an indicator of the best 
option: for identifying the best option in terms of returns, NPV can be a better guide.  
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Table 28: The impact of discount rate on the NPV ($), NPV ($/ha) and IRR (%) for the Status Quo and 
tree scenarios’ whole farm business and enterprise analyses ($25/NZU carbon price,100% area 
eligible for carbon) 

 

Both NPV values and IRR should be considered when making an investment decision rather than 
relying on only one of these values. As was also previously pointed out for $35/NZU and 50% carbon 
eligible area, the tree enterprise IRR was 3.9% for redwood compared to only 3.0% for rimu, yet the 
rimu NPV value (-$4,545, Table 11) was better than that for redwood (-$5,218, Table 11), although none 
of these IRRs and NPVs would be acceptable for investment. Undiscounted rimu enterprise costs are 
slightly higher than redwood costs, but rimu income is considerably lower, particularly with timber but 
also carbon. However, the Rimu scenario has income from honey in the early years, as well as a higher 
subsidy at the start, and this income is considerably less discounted than the timber income earned in 
year 55. In contrast, redwood will do well at lower discount rates because timber income is very high, 
however, this is all received in year 55 so is highly discounted. The Redwood scenario also receives 
higher carbon income than the Rimu and Natives scenario which grow more slowly. The Radiata 
scenario performs better than other tree scenarios at higher discount rates because costs are lower, 
and a significant amount of income is received sooner. Although radiata returns are about half that of 
redwood, half the income is received in year 28 so is less discounted, and all carbon income is received 
early in first cycle, although the amount received is less than other tree scenarios.  

The relativities between scenarios in the size and timing (i.e. level of discounting) of their sources of 
income and costs is what determines their comparative IRRs and NPVs. The higher the discount rate, 
the lower the NPV (Table 28). It is clear from Table 28 that at the required 6% discount rate, whole farm 
business NPVs for the Status Quo scenario and Radiata scenario outperform the Redwood and Rimu 
scenarios, which might be expected with IRRs of 19.3, 16.7 and 17.2, for radiata, redwood and rimu, 
respectively. Conversely, note that the enterprise IRR is lower for the Rimu scenario than the Redwood 

0% 2% 4% 6% 8% 10%
IRR (%) 21.0% 21.0% 21.0% 21.0% 21.0% 21.0%
NPV ($) $8,830,836 $4,782,442 $2,838,355 $1,806,650 $1,204,523 $822,378
NPV  ($/ha) $23,524 $12,740 $7,561 $4,813 $3,209 $2,191
IRR (%) 19.3% 19.3% 19.3% 19.3% 19.3% 19.3%
NPV ($) $8,625,278 $4,586,789 $2,670,749 $1,663,535 $1,080,294 $712,826
NPV  ($/ha) $22,816 $12,133 $7,065 $4,400 $2,858 $1,886
IRR (%) 16.7% 16.7% 16.7% 16.7% 16.7% 16.7%
NPV ($) $9,579,109 $4,730,815 $2,572,775 $1,503,733 $914,293 $556,214
NPV  ($/ha) $25,339 $12,514 $6,806 $3,978 $2,419 $1,471
IRR (%) 17.2% 17.2% 17.2% 17.2% 17.2% 17.2%
NPV ($) $8,625,278 $4,456,465 $2,507,267 $1,508,175 $941,027 $588,638
NPV  ($/ha) $22,966 $11,788 $6,632 $3,989 $2,489 $1,557
IRR (%) 20.3% 20.3% 20.3% 20.3% 20.3% 20.3%
NPV ($) $7,982,940 $4,304,929 $2,542,441 $1,608,605 $1,064,157 $718,795
NPV  ($/ha) $22,666 $12,223 $7,219 $4,567 $3,021 $2,041
IRR (%) 9.3% 9.3% 9.3% 9.3% 9.3% 9.3%
NPV ($) $642,338 $281,859 $128,308 $54,930 $16,137 -$5,969
NPV  ($/ha) $24,858 $10,908 $4,965 $2,126 $625 -$231
IRR (%) 4.3% 4.3% 4.3% 4.3% 4.3% 4.3%
NPV ($) $1,596,170 $425,886 $30,334 -$104,872 -$149,863 -$162,581
NPV  ($/ha) $61,771 $16,482 $1,174 -$4,059 -$5,800 -$6,292
IRR (%) 3.4% 3.4% 3.4% 3.4% 3.4% 3.4%
NPV ($) $699,085 $151,535 -$35,174 -$100,430 -$123,129 -$130,157
NPV  ($/ha) $27,054 $5,864 -$1,361 -$3,887 -$4,765 -$5,037

Discount rate (%)

Whole farm 
business

Radiata 
scenario WFB 

Redwood 
scenario WFB 

Rimu 
scenario WFB

Farming 
business 

enterprise

Radiata 
scenario 

enterprise 

Redwood 
scenario 

enterprise

Rimu 
scenario 

enterprise
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scenario i.e. 3.4% versus 4.3%. Variations in tree incomes and costs are more pronounced in the 
enterprise analyses, resulting in more definitive differences. Redwood NPVs are higher than rimu at 
lower discount rates, and lower than rimu at higher discount rates (Table 28).  

These effects of discounting can be seen in Figure 17 (whole farm business standard scenarios) and 
Figure 18 (enterprise scenarios with two carbon prices). From these figures, it is clear that the relative 
performance between scenarios as the discount rate changes occurs at different rates for the scenarios 
as indicated by differences in slope. The value of the discount rate when the $0 NPV line is crossed is 
the IRR. The order of the scenarios reverses itself between 0% and 10% discount rate for the 
enterprises from redwood, rimu, radiata, farming, through to farming, radiata, rimu, redwood. For the 
whole farm analysis this is redwood, farming, rimu, radiata, through to farming, radiata, rimu, redwood. 

 

 

Figure 17: The impact of discount rate on the NPV ($/ha) for the Status Quo and tree scenarios’ whole 
farm business analyses ($25/NZU carbon price,100% area eligible for carbon) 
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Figure 18: The impact of discount rate on the NPV ($/ha) for the Status Quo and tree scenarios’ 
enterprise analyses ($25/NZU and $50/NZU carbon prices,100% area eligible for carbon) 

 

Table 29 shows the discount rate and NPV values when the enterprise scenarios have the same NPV: 
for the standard comparison used, these are all below the 6% discount rate required so the preferred 
option in each paired combination at 6% would be the one ‘best after’ the crossover discount rate lines 
cross (Figures 17 and 18). It is worth noting that up to a discount rate of 2.56%, redwood is the 
preferred option, surpassing even farming (Figures 17 and 18). Furthermore, if there was a choice 
between redwood and rimu, they have the same value at 5.78% discount rate which is close to the 6% 
required discount rate, although both still have negative NPVs at this value.  

 
Table 29: Discount rate (%) and NPV ($/ha) for the farming and tree enterprises where the NPV values 

for two enterprises are the same ($25/NZU carbon price,100% area eligible for carbon) 

 

  

Enterprise Enterprise DR (%) NPV ($/ha) Best before Best after
Farming Radiata 0.94% $16,764 Radiata Farming
Farming Redwood 2.56% $10,469 Redwood Farming
Farming Rimu 0.53% $19,068 Rimu Farming
Radiata Redwood 2.88% $7,705 Redwood Radiata
Redwood Rimu 5.78% -$3,720 Redwood Rimu
Rimu Radiata 0.37% $20,080 Rimu Radiata
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It can be difficult predicting returns from ventures with long cycles such as forestry, particularly with 
species where the markets are highly uncertain. For example, markets for native and non-radiata exotic 
species are currently limited, but in 55 to 100 years-time when these are harvested there could well be 
established, high-value markets. Some people may consider this likely and be prepared to take the risk. 
Similarly with new markets such as carbon, some people predict very high returns in future, which 
could be in place particularly for tree species which are eligible for carbon for an extended period. 
Hence, an enterprise analysis using a $50/NZU was undertaken to show the impact of a higher return 
since this has the same units for all enterprises (Figure 18, Tables 30 and 31).  

Table 30: The impact of discount rate on the NPV ($), NPV ($/ha) and IRR (%) for the Status Quo and 
tree scenarios’ enterprise analyses ($50/NZU carbon price,100% area eligible for carbon) 

 

 

Table 31: Discount rate (%) and NPV ($/ha) for the farming and tree enterprises where the NPV values 
for two enterprises are the same ($50/NZU carbon price,100% area eligible for carbon) 

 

Increasing carbon price lifted tree enterprise NPV returns (Figure 18, Table 30), increasing tree IRR 
values and the relativity of tree enterprises to each other. Scenario order between 0% and 10% 
discount rate is still redwood, rimu, radiata, farming, to radiata, farming, rimu, redwood, but the 
discount rate values when enterprises cross are higher, except for rimu-radiata (Table 31). It is evident 
that at the required discount rate of 6%, the Radiata scenario now outperforms the farming enterprise 
(Figure 18, Table 30) and will continue to do so up to a discount rate of 14.33% (Table 31) at which time 
returns for both enterprises have been discounted to a negligible $827 (14% an unlikely discount rate 
for long-term enterprises).  

  

0% 2% 4% 6% 8% 10%
IRR (%) 20.3% 20.3% 20.3% 20.3% 20.3% 20.3%
NPV ($) $7,982,940 $4,304,929 $2,542,441 $1,608,605 $1,064,157 $718,795
NPV  ($/ha) $22,666 $12,223 $7,219 $4,567 $3,021 $2,041
IRR (%) 17.9% 17.9% 17.9% 17.9% 17.9% 17.9%
NPV ($) $899,446 $480,573 $283,457 $177,224 $113,397 $72,028
NPV  ($/ha) $34,808 $18,598 $10,970 $6,859 $4,388 $2,787
IRR (%) 5.9% 5.9% 5.9% 5.9% 5.9% 5.9%
NPV ($) $2,010,195 $666,955 $180,977 -$4,960 -$80,309 -$112,248
NPV  ($/ha) $77,794 $25,811 $7,004 -$192 -$3,108 -$4,344
IRR (%) 4.8% 4.8% 4.8% 4.8% 4.8% 4.8%
NPV ($) $908,002 $281,266 $49,004 -$43,719 -$83,683 -$101,961
NPV  ($/ha) $35,139 $10,885 $1,896 -$1,692 -$3,238 -$3,946

Farming 
business 

enterprise

Radiata 
scenario 

enterprise 

Redwood 
scenario 

enterprise

Rimu 
scenario 

enterprise

Discount rate (%)

Enterprise Enterprise DR (%) NPV ($/ha) Best before Best after
Farming Radiata 14.33% $827 Radiata Farming
Farming Redwood 3.94% $7,318 Redwood Farming
Farming Rimu 1.66% $13,484 Rimu Farming
Radiata Redwood 3.00% $14,152 Redwood Radiata
Redwood Rimu 8.35% -$3,402 Redwood Rimu
Rimu Radiata 0.05% $34,273 Rimu Radiata
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These results emphasise the impact of input changes and discounting, the importance of evaluating 
enterprise uncertainties. With discounting, it is standard practice to increase the discount rate to take 
into consideration the impact of risk and uncertainty. However, in the example given for rimu and 
redwood markets earlier where there is considerable uncertainty, raising the discount rate for options 
with the majority of returns so far into the future in unlikely to have much impact on their relative 
returns which will already be low compared with other alternatives e.g. compare rimu and redwood 
with a high proportion of their income at the end of the period with farming or radiata at discount rates 
of 10% compared to rates at 6% or higher. Arguably, since the current generation is unlikely to benefit 
from the majority of the financial returns from enterprises such as the redwood, and the rimu and 
native, perhaps a lower discount rate should be considered in comparing all or some of the returns 
from enterprises such as this.  

If Graeme were to invest in these two enterprises, he would likely benefit only from some of the carbon 
income, the subsidies, and honey income for the rimu and native block. Future generations will benefit 
from all timber returns and some carbon returns. For Graeme to plant these species, he will be 
anticipating benefits to future generations, which if farm succession occurs, could be future 
generations of his family.  In contrast, for the radiata enterprise Graeme (current generation) could 
benefit from subsidy income, all carbon income and half the timber income, whereas future 
generations will only receive half the timber income, will be obliged to incur all replanting costs from 
the clearfell planting regime and will need to contend with the environmental impacts that can pose a 
hazard in early years after felling e.g. erosion, slash in waterways, and possibly other negative impacts 
from radiata that result in Graeme disliking this as a species. Farming, which is the other alternative, 
with its regular annual income is suited to standard cost benefit approaches.  

Land values were not considered in this analysis. It could also be argued that land values with radiata 
could be low in future because of the obligation to replant and the environmental impacts at harvest, 
compared to rimu and redwood with continuous harvest regimes that offer ongoing benefits to 
generations going forward as well as being less damaging environmentally and can offer biodiversity 
benefits (rimu and natives). If there was some way to consider these factors in the analysis, the rimu 
and redwood could possibly outperform radiata. 

Social cost benefit analysis which is used in policy to compare investments that accrue benefits to 
future generations, including non-financial benefits, tend to use lower discount rates (e.g. 3% to 5%, or 
less) to compare investments so those with long-term benefits are not unduly disadvantaged: it is 
unlikely that these investments would be viable using business cost benefit analyses discount rates. 
Perhaps in a private enterprise such as this, an approach could be used where financial benefits 
accruing to the current generation are compared using higher discount rates, whereas those accruing 
to future generations are evaluated using lower discount rates. Clearly this would result in a high return 
for radiata for the current generation, but a lower return for future generations and vice versa for 
redwood and rimu. Costs would need to be allocated between enterprises which could be complex 
with costs such as planting.  

Alternatively, a lower IRR and enterprise NPV comparability at a lower discount rate could be 
considered for enterprises, such as rimu and redwood that primarily benefit future generations, when 
considering whether an enterprise is worth investing in. While this is likely to result in a fairer 
evaluation, this still leaves the investor with the challenge of deciding how much they are prepared to 
trade off personal gain, for future generation gain and environmental and biodiversity benefits. This 
will vary between investors. In a family situation such a Graeme’s family business, this trade-off may be 
acceptable. 
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ENVIRONMENTAL PERFORMANCE 

Environmental indicators are presented in Table 32. Metrics are reported over the whole farm area. 

Table 32: Tree scenario environmental performance indicators  

 

The total farm biological greenhouse gas emissions in the tree scenarios are 9.6% lower than the Status 
Quo scenario, largely due to the reduction in stocking rate. This decrease will help the business meet 
the reductions in greenhouse gases that farmers are likely to have to meet.  While the Zero Carbon Act 
does not currently allow CO2 sequestered in trees to directly offset methane and nitrous oxide 
emissions, financial returns from surrendering NZUs to financially hedge any per kg bGHG levies 
provides a degree of equivalence between them, assuming the NZU market informs the way the cost of 
bGHGs might be priced. More information on GHG requirements is provided in Appendix 7. 

While the farming enterprise will continue to generate methane and nitrous oxide in perpetuity, the net 
CO2 equivalents sequestered in trees will cease eventually, so this is not a long-term permanent 
solution to lowering the farm’s net emissions. However, in the short-term (first harvest cycle) this does 
provide a way for the farm business to lower their overall emissions footprint (CO2, CH4, N2O) and 
provide a fiscal hedge to any potential financial liability resulting from pastoral agriculture needing to 
account [and “pay” for some] of their biological greenhouse gas emissions. However, the area planted 
will then have to remain in trees permanently and be replanted after any harvesting occurs or any 
carbon claimed will need to be repaid which would incur significant cost, and potentially may not be 
allowed. This limits optionality on future land use and will affect the value of the land accordingly.      

 

Total N leached (kg N/yr) 3945
N leached (kg N/ha/yr) 8.9
N surplus (kg N/ha/yr) 63
N C onversion Efficiency 6%
Meat & wool produced per kg N leached (kg/kg N leached) 22.8
Farm Operating Profit per kg N leached ($/kg N leached) $34.04
P loss (kg P/ha/yr) 0.3
bGHG/ha (t CO2 eq./ha) 3.78
Green House Gas Emiss ions (kg CO2 /kg meat & wool)  18.7

Environmental Indicators With tree scenario
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Summary and Conclusions 

This case study explored forestry options for a 25.8 hectare block on the Lazy G Ranch, bounded by 
gullies, with poor access, and reverting to mānuka and scrub, despite spraying. Graeme’s forestry 
objectives include: generating returns equivalent to, or better than, farming; having timber returns with 
trees managed for quality logs; having carbon income; identifying eligibility for carbon returns; a 
preference for non-radiata timber species, either native or exotic; and limiting erosion impacts. Whole 
farm business profitability was calculated for scenarios including returns from farming, timber, 
subsidies, forestry carbon credits allowing for the possibility not all land planted in trees may be eligible 
for NZETS carbon credits, and honey (mānuka scenario).  Discounted analyses excluded land values. 

Proposed options were: 

 Pinus radiata for carbon and timber (28-year harvests); 
 Redwood for carbon and timber (continuous cover harvest after age 54); and 
 Mānuka (for carbon) interplanted with rimu (continuous cover harvest under a sustainable 

management plan). Some mānuka honey revenue is possible before the mānuka matures and 
regenerates. 

Radiata was included as a forestry benchmark scenario. Douglas-fir has been the preferred timber 
species in areas with regular snowfall. However, Swiss Needle Cast disease has made this less popular 
in the North Island and Regional councils may restrict Douglas-fir plantings because of wilding pine risk 
so this was excluded. The other two scenarios met Graeme’s timber preference criteria, and if viable, 
are the most likely alternatives.  

Farming returns in the Taihape area can be relatively high compared to other areas, hence tree returns 
need to be high to compete with farming. However, there are other reasons for planting trees such as 
aesthetics, environment, poor quality land retirement, succession and retirement, and benefit to family 
e.g. planting long term species on inter-generational family farms. Harvest costs are high and ports 
distant, hence forestry is less viable in this area than areas such as the Bay of Plenty. Farms in this area 
tend to have trees in their landscape, with small tree blocks for timber. Local interviews identified a 
preference for non-pine exotics and natives, with interest in high value timber species or natives: 
radiata pine, which is prone to snow damage and considered unattractive, is not particularly liked. 

Taking the area for the tree block out reduced farmed area in the tree scenarios by 6.2%, increasing 
income and costs per hectare (better farming land, but fixed farm costs spread over a smaller farmed 
area) compared to the Status Quo farming scenario. This resulted in a 5% lower farming income and a 
2.1% decrease in total farm operating expenses, reducing farm operating profit by $15,453 (10.3%) and 
cash surplus by $11,127 (13.6%). The discounted return (excluding land) for the farming enterprises 
was an IRR of 21% for the Status Quo farming scenario, and a 20.3% IRR for the farming enterprise in 
the tree scenarios. Profitability was very sensitive to lamb price, which also given the relative size of the 
farming enterprise compared to the tree investment will have a far greater impact on whole farm 
business returns than the forestry variables. Cashflow is as important to business viability as 
profitability: these farming enterprises also returned a steady cashflow or cash balance sufficient for 
drawings/income, debt repayment and early forestry expenses in the tree scenarios in most years. 

In contrast, forestry returns were low. Discounted forestry returns without carbon income were all 
below the 6% required internal rate of return (2.4% to 3.6%) with negative NPVs. Discounted net carbon 
income was positive and subsidised timber income. Nevertheless, even with carbon income included, 
only radiata pine at 100% carbon-eligible area had a positive NPV over the 56-year period of $2,126/ha 
and a 9.3% IRR. Other scenarios ranged between 2.8% to 5.7% IRR. With only 50% of the area carbon 
eligible, which is the likely situation, IRRs were 2.8% for rimu, 3.6% for redwood and 5.7% for radiata.  
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Discounting over the 56-year period was a significant contributor in determining the differences 
between the scenarios. Factors affecting species’ differences were: earlier, less discounted radiata 
returns (Year 28 as well as 55), higher redwood and rimu costs with most in the earlier, less discounted 
years, whereas their log income (year 55 harvest valuation) was highly discounted. Most redwood 
income is received in year 55 from timber, whereas the Rimu and Native scenario receives a higher 
subsidy and some honey income in the less discounted earlier years. However, the Redwood scenario 
had a higher IRR than the Rimu scenario because redwood costs were lower and later (more 
discounted) than rimu, and the net redwood income was very high. Income return predictions rely on 
projected estimates of future log prices which are uncertain, particularly for high-value rimu and 
redwood for markets in the distant future. These markets are currently limited although efforts are 
now underway to develop these.  

Increasing carbon price from $0 up to $50 has a similar impact to increasing the area eligible for carbon 
from 0% to 100%. The impact of a 50% increase in carbon eligible area in forestry returns is similar to a 
$25/NZU increase in carbon price at $122,294 or $4,733/ha for radiata pine; $99,912 or $3,866/ha for 
redwood; $56,711 or $2,195/ha for rimu. High discounting on log returns meant the impact of a 
considerable change in log price only increased present value returns by $2000 to $3000 per hectare 
over the 56 years and IRR by 2% to 3%. However, since NPV returns for tree enterprises are already low, 
a higher log price will still noticeably affect forestry returns.  

The Status Quo farming scenario (21% IRR) considerably outperformed the three tree scenarios. The 
farming enterprise size relative to the tree enterprise size meant low tree enterprise returns had only a 
small impact on whole farm business returns: business IRRs were about 19% for radiata, 17% for rimu 
and 16.5% for redwood. Farming returns remain sufficient for the business to operate profitably with 
good cashflow should Graeme opt to plant trees for non-profit reasons. However, anyone considering 
tree enterprises on farm should ensure the size of the area planted does not result in the business 
becoming unviable long-term from a profit or cashflow perspective because of high tree planting, 
pruning and thinning costs, or a farming to forestry balance which does not sustain regular returns.   

In comparing options, it is important to consider both NPV and IRR values. Alternatives have a single 
IRR, but NPV rankings change with discount rate, often considerably e.g. redwood. This could influence 
a decision, particularly where a slightly lower discount rate could be an acceptable trade-off with 
alternative criterion. For example, tree and farm enterprise NPV rankings reversed between a 0% and 
10% discount rate, from redwood, rimu, radiata and farming (best to worst NPV order) to farming, 
radiata, rimu and redwood. For the whole farm analysis, this order went from redwood, farming, rimu 
and radiata, to farming, radiata, rimu and redwood. Note that tree scenario rank orders vary.  

Lower return rates can be acceptable for enterprises with long-term investment timeframes which 
benefit future generations: arguably the continuous harvest rimu and redwood scenarios, which were 
disadvantaged by late revenue but offer better value for future generations, fit this criterion. At low 
discount rates, redwood and rimu both outperform radiata, and redwood surpasses farming. 
Therefore, lower returns for these scenarios may still be acceptable in some situations and may be 
preferred to shorter term investments with an expectation of a higher required rate of return. While 
tree scenario returns are low, in some areas in New Zealand these may be more comparable with 
farming returns.   
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Appendices 

APPENDIX 1: KEY MODELLING ASSUMPTIONS 
FARMING ENTERPRISES 

 Medium term meat and wool prices were used to calculate stock revenues.  These were a lamb 
seasonal average price of $6.50/kg cwt, a manufacturing beef price of $5.00/kg, a prime beef 
price of $5.30/kg and a wool price of $2.00/kg greasy.  

 A status quo stock reconciliation derived from the 2018/19 budget was used in the analysis for 
both farm budgets (status quo farm budget and the farming enterprise with the tree scenarios). 

 Input expense data and product pricing were sourced from the case study farm’s annual 
accounts (2018/19 data) with two years prior data available to identify and adjust anomalies. 

 Adjustments for wages of management were included to account for the owner’s time 
contributions, negating the requirement to include drawings and provide comparative data 
with similar sheep and beef businesses.  

 Average opening liabilities ($2,372/effective ha) were sourced from the 2018/19 Beef+Lamb NZ 
Economic Service sheep and beef farm survey (Beef+Lamb Economic Service 2020) to allow the 
farm’s actual debt position to remain undisclosed.  With an effective area of 375.4 ha, total debt 
is $890,042 and opening equity is $3.847 million (based on assumed land and livestock values). 

 Debt servicing (straight line) was applied at an interest rate of 5.3% and repaid over 20 years.  
 The financial performance was described both in terms of operating profit (earnings before 

interest, tax and rent – EFS/EBITR) and cash operating surplus.  Tax was paid at 28%. 
 Reported bGHGs comprise methane (CH4) and nitrous oxide (N2O) and are expressed as t CO2 

equivalent/ha over the entire property area. 
 Key Farmax modelling assumptions are detailed in Appendix 2. 

TREE ENTERPRISES 

 The growth rates and timber quality of the tree species was drawn from the literature as 
discussed in the body of the report.  

 Rates of carbon sequestration from ETS eligible space-planting are referenced against the MPI 
lookup tables (MPI, 2017). 

 A carbon price of $25 per NZU was assumed. 
 Only “safe” carbon is considered tradeable.  The Radiata scenario assume 11years of carbon 

from year 8 to year 18. The Redwood and Rimu scenarios were considered permanent carbon, 
with all carbon sequestered (up to year 52) considered “safe”. 

 The applicable forest operations included planting, thinning and form pruning.   

WHOLE FARM BUSINESS 

 A requirement to repay loan principal equivalent to the average amount of debt as per the 
B+LNZ Economic Survey for Class 4 farms in the Western North Island amortized over 20 years 
at an interest rate of 5.3% was assumed. 

 Annual capital reinvestment in the farming enterprise, equivalent to the assumed level of plant 
and equipment depreciation, was made in the discounted cash flow analysis. 

 To provide a “like with like” analysis the sheep and beef operating assets (excluding land) were 
purchased and sold at the start and end of the cash flow analysis. 

 Annual cash surpluses/deficits were applied to the farm’s total closing liabilities after debt 
repayment and annual CAPEX provision ($8,266/year which equals depreciation value), which 
flowed through to the projections of closing equity. 
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APPENDIX 2: FARMAX PRODUCTION MODELLING ASSUMPTIONS 
 Farmax Red Meat was used for the physical modelling.  If specific assumptions have not been 

listed, then standard farm inputs were used. 
 The long-term modelling function was used to create a status quo system. 
 Pasture quality varied across the blocks based on contour and fertility. Areas of the farm were 

allocated to three blocks (rolling, hill and steep) based on their land type attributes. Farmax 
default pasture quality attributes were set at high, medium and low for the blocks, respectively. 
Farm areas were allocated to blocks based on researcher knowledge and experience, 
supported by farm map information and photographs. Observed or measured pasture data 
over the year is also useful but was not available for this case study.  

 Pasture growth rates were derived using default regional assumptions in Farmax. Physical farm 
production data for the 2018/19 year was entered, and pasture growth rates adjusted if 
required to ensure a feasible farm system which replicated those observed on farm. Production 
and quality estimated for the blocks was as follows: rolling block – 11,822 kg DM/ha/yr; hill 
block – 7,998 kg DM/ha/yr; and steep block – 4,870 kg DM/ha/yr. This Status Quo scenario was 
validated against a further two years of animal performance data. 

 Potential production for the farming enterprise associated with the tree scenarios was derived 
after removing the availability of the tree block from the Status Quo scenario.  

 The areas for the sheep and beef farming management blocks for the two farming scenarios 
were replicated in OVERSEER FM. 

Pasture productivity and feed quality is influenced by differences in soil fertility, pasture species, slope, 
aspect, and management: principles drawn from the literature are shown below. 

 The main factors influencing pasture growth in steep hill country are soil moisture, 
temperature, soil fertility and grazing management (Radcliffe, 1982).   

 Single site trials in the North Island in a single season found the impact of slope and aspect on 
pasture growth and distribution ranged between 0% and 30% (Radcliffe, 1982). Data was not 
available on differences in pasture production and growth with climate, soil type, and season.    

 North facing slopes are warmer, promoting growth rates when soil moisture is not limited, 
whereas south facing slopes contain higher soil moisture through the summer months. North 
facing slopes can contain more low quality native and summer grasses (e.g. Paspalum), and a 
higher proportion of dead material inverse to the amount of legumes and other grasses 
(Gillingham, 1973). 

 Topography can affect pasture species due to animal trading, depletion or enrichment of 
nutrients through animals, or soil moisture conditions. 

 Soil fertility is the major factor causing variability in production and species composition, 
further complicated on steeper slopes by changes in soil surface slope and aspect. In 
moderately steep hill country, grazing animals can impact pasture utilisation and nutrient 
transfer creating marked differences within a paddock, with stock tracks on steep land causing 
further variability to pastures and soil (Gillingham, 1973). 

 Warren King (AgResearch) states “as the slope increases, pasture production decreases from 
100-400 kg DM/ha/yr per degree of slope” (Farmer Weekly, 2016).  The magnitude of change is 
largely affected by soil fertility, pasture species and management factors. 

 The relationship between soil fertility (Olsen P) and pasture dry matter production has been 
well established for the three main soil types in NZ (pumice, allophanic and sedimentary). 
Productivity curves presented in Morton and Roberts (1999) provide guidance on the impact of 
fertility (Olsen P values changes) on pasture productivity for these soil types. 
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APPENDIX 3: FARMAX STATUS QUO FINANCIAL ANALYSIS 
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APPENDIX 4: FARMAX FARMING FINANCIAL ANALYSIS FOR THE TREE SCENARIOS 
 

 

Costs were reduced by $1,509 per year because rates and weed and pest costs for the tree block were 
covered by the relevant tree scenarion budget. All other costs were attributed to the farming operation. 
This reduced total farm working expenses to $262,097 and total farm expenses to $270,363 and 
increased economic farm surplus to $134,286 and farm profit before tax to $86,730.  

 

 



 

  Page 70 of 77 

APPENDIX 5: TREE SCENARIO CASH FLOWS 
RADIATA SCENARIO 

 

 

 

  

TREE RETURNS (Logs, carbon) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Tree stock area                    Log sales adjustment (%) 0.0% 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84
Safe carbon claims (NZU/ha)          ETS eligibility (%) 100% 113 42 30 12 13 23 27 31 34 36 37

Log sales                              Nett income per clear ha 16263
Carbon - NZU revenue                                         $/unit 25 0 0 72998 27132 19380 7752 8398 14858 17442 20026 21964 23256 23902
1BT subsidies 11628 27132
Final tree sale valuation
Total Revenue 0 11628 0 27132 0 0 0 0 72998 27132 19380 7752 8398 14858 17442 20026 21964 23256 23902 0 0 0 0 0 0

Forestry Costs
Forestry operational costs 3230 51312 4062 1421 1938 775 37210 775 25246 258 26098 2326

Track Upgrade (treat as R&M rather than capital)) 20000

Annual costs
Maintenance and protection (reduce farm costs by $775) 30 775 775 775 1550 775 1550 775 1550 775 1550 775 1550 517 517 517 517 517 517 517 517 517 517 517 517
Forestry insurance 1.05 27 54 81 109 136 163 190 217 244 271 298 326 353 380 407 434 461 488 516 543 570 597 624 651
Forest mgt (consultant) 15 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388
Admin/accounting/audit (extra costs e.g. audits) 10 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258
Rates (reduce farm costs by same)  6.85% = $734.50 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735

Total forestry costs 4611 73494 6272 3658 4977 3066 40304 3121 28394 2658 29301 2454 3256 2250 2277 2305 2332 2359 2386 2413 2440 2467 2494 2522 4875

Carbon Costs
Registration 3458
Inventory                                                           ($/ha) 21.35 552 552 552 552
ETS administration                                         ($/ha) 21.35 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552

Total carbon costs 0 0 0 0 0 0 4561 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552

Forestry & C Working Expenses (cash operating expenses) 4611 73494 6272 3658 4977 3066 44865 3672 28946 3210 29852 3558 3808 2802 2829 2856 3435 2910 2938 2965 2992 3571 3046 3073 5426

Depreciation for forestry - assume none.
Assume all WOM in farming; contractors for forestry

Forestry & C Operating Expenses = Forestry Working Expenses 4611 73494 6272 3658 4977 3066 44865 3672 28946 3210 29852 3558 3808 2802 2829 2856 3435 2910 2938 2965 2992 3571 3046 3073 5426

Tax 28% -1291 -17323 -1756 6573 -1394 -859 -12562 -1028 12335 6698 -2932 1174 1285 3376 4092 4808 5188 5697 5870 -830 -838 -1000 -853 -861 -1519

CASH OPERATING SURPLUS -4611 -61866 -6272 23474 -4977 -3066 -44865 -3672 44052 23922 -10472 4194 4590 12056 14613 17170 18529 20346 20964 -2965 -2992 -3571 -3046 -3073 -5426

DISPOSABLE INCOME (no rent for Gibbs) -3320 -44544 -4516 16901 -3584 -2208 -32303 -2644 31718 17224 -7540 3020 3305 8680 10521 12362 13341 14649 15094 -2135 -2154 -2571 -2193 -2213 -3907

OPERATING PROFIT -4611 -61866 -6272 23474 -4977 -3066 -44865 -3672 44052 23922 -10472 4194 4590 12056 14613 17170 18529 20346 20964 -2965 -2992 -3571 -3046 -3073 -5426

NETT PROFIT (TAXABLE) No interest or depn -4611 -61866 -6272 23474 -4977 -3066 -44865 -3672 44052 23922 -10472 4194 4590 12056 14613 17170 18529 20346 20964 -2965 -2992 -3571 -3046 -3073 -5426

Debt Repayment (assume linked to farming) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CASH SURPLUS / DEFICIT (after tax, interest, capital and debt repayment) -$3,320 -$44,544 -$4,516 $16,901 -$3,584 -$2,208 -$32,303 -$2,644 $31,718 $17,224 -$7,540 $3,020 $3,305 $8,680 $10,521 $12,362 $13,341 $14,649 $15,094 -$2,135 -$2,154 -$2,571 -$2,193 -$2,213 -$3,907

CASH ACCRUED/CASH BALANCE (OD or to invest or extra drawing) $0 -$3,320 -$47,863 -$52,379 -$35,478 -$39,062 -$41,270 -$73,572 -$76,217 -$44,499 -$27,275 -$34,815 -$31,795 -$28,490 -$19,810 -$9,289 $3,074 $16,414 $31,063 $46,158 $44,023 $41,869 $39,298 $37,105 $34,892 $30,985

NPV cash flow pre tax 6.00% COS values
NPV/ha

NPV and IRR pre tax $54,930 9.3% $2,126
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26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56

25.54 25.54 25.54 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.54 25.54 25.54 25.84

415368 415368

51053
0 0 415368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 415368 51053

51312 4062 1421 1938 775 37210 775 25246 258 26098 2326 51053

511 511 511 775 775 775 1550 775 1550 775 1550 775 1550 775 1550 517 517 517 517 517 517 517 517 517 517 517 517 511 511 511 775
678 705 733 27 54 81 109 136 163 190 217 244 271 298 326 353 380 407 434 461 488 516 543 570 597 624 651 678 705 733 27
383 383 383 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 383 383 383 388
255 255 255 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 255 255 255 258
735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735

2562 2589 2617 53495 6272 3658 4977 3066 40304 3121 28394 2658 29301 2454 3256 2250 2277 2305 2332 2359 2386 2413 2440 2467 2494 2522 4875 2562 2589 2617 53236

545 545 545

545 545 545 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3108 3135 3162 53495 6272 3658 4977 3066 40304 3121 28394 2658 29301 2454 3256 2250 2277 2305 2332 2359 2386 2413 2440 2467 2494 2522 4875 2562 2589 2617 53236

3108 3135 3162 53495 6272 3658 4977 3066 40304 3121 28394 2658 29301 2454 3256 2250 2277 2305 2332 2359 2386 2413 2440 2467 2494 2522 4875 2562 2589 2617 53236

-870 -878 115418 -14979 -1756 -1024 -1394 -859 -11285 -874 -7950 -744 -8204 -687 -912 -630 -638 -645 -653 -660 -668 -676 -683 -691 -698 -706 -1365 -717 -725 115570 -611

-3108 -3135 412206 -53495 -6272 -3658 -4977 -3066 -40304 -3121 -28394 -2658 -29301 -2454 -3256 -2250 -2277 -2305 -2332 -2359 -2386 -2413 -2440 -2467 -2494 -2522 -4875 -2562 -2589 412751 -2183

-2237 -2257 296788 -38516 -4516 -2634 -3584 -2208 -29019 -2247 -20444 -1914 -21096 -1767 -2345 -1620 -1640 -1659 -1679 -1698 -1718 -1737 -1757 -1776 -1796 -1816 -3510 -1845 -1864 297181 -1572

-3108 -3135 412206 -53495 -6272 -3658 -4977 -3066 -40304 -3121 -28394 -2658 -29301 -2454 -3256 -2250 -2277 -2305 -2332 -2359 -2386 -2413 -2440 -2467 -2494 -2522 -4875 -2562 -2589 412751 -2183

-3108 -3135 412206 -53495 -6272 -3658 -4977 -3066 -40304 -3121 -28394 -2658 -29301 -2454 -3256 -2250 -2277 -2305 -2332 -2359 -2386 -2413 -2440 -2467 -2494 -2522 -4875 -2562 -2589 412751 -2183

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-$2,237 -$2,257 $296,788 -$38,516 -$4,516 -$2,634 -$3,584 -$2,208 -$29,019 -$2,247 -$20,444 -$1,914 -$21,096 -$1,767 -$2,345 -$1,620 -$1,640 -$1,659 -$1,679 -$1,698 -$1,718 -$1,737 -$1,757 -$1,776 -$1,796 -$1,816 -$3,510 -$1,845 -$1,864 $297,181 -$1,572

$28,747 $26,490 $323,279 $284,762 $280,247 $277,613 $274,029 $271,821 $242,802 $240,556 $220,112 $218,198 $197,102 $195,335 $192,990 $191,370 $189,730 $188,071 $186,392 $184,694 $182,976 $181,238 $179,481 $177,705 $175,909 $174,093 $170,583 $168,739 $166,874 $464,055 $462,483
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REDWOOD SCENARIO 

 

 

 

 

  

TREE RETURNS (Logs, carbon) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Tree stock area                    Nett income per m3 ($) 120 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84
Safe carbon claims (NZU/ha)          ETS eligibility (%) 100% 45 18 14 10 8 11 12 14 15 16 17 17 17 18 17 17 17 16
Honey per ha value (scenario 3)

Log sales                              Stumpage (m3/ha) 550
Carbon - NZU revenue                                         $/unit 25 29075 11625 9050 6450 5175 7100 7750 9050 9700 10325 10975 10975 10975 11625 10975 10975 10975
1BT subsidies 11628 27132
Final tree sale valuation
Total Revenue 0 11628 0 27132 0 0 0 0 29075 11625 9050 6450 5175 7100 7750 9050 9700 10325 10975 10975 10975 11625 10975 10975 10975

Forestry Costs
Forestry operational costs 3230 147281 30929 1421 1938 37210 775 25762 24246 258 26098

Track Upgrade (treat as R&M rather than capital)) 20000

Annual costs
Maintenance and protection (reduce farm costs by $775) 30 775 775 775 775 775 775 775 775 775 775 517 517 517 517 517 517 517 517 517 517 517 517 517 517
Forestry insurance 1.985 51 103 154 205 256 308 359 410 462 513 564 616 667 718 769 821 872 923 975 1026 1077 1128 1180 1231
Forest mgt (consultant) 15 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388
Admin/accounting/audit (extra costs e.g. audits) 10 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258
Rates (reduce farm costs by same)  6.85% = $734.50 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735

Total forestry costs 4611 169488 33187 3731 4299 39622 3239 28277 26812 2876 28767 2462 2513 2564 2616 2667 2718 2770 2821 2872 2923 2975 3026 3077 3129

Carbon Costs
Registration 3458
Inventory                                                           ($/ha) 21.35 552 552 552 552
ETS administration                                      ($/ha) 21.35 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552

Total carbon costs 0 0 0 0 0 0 4561 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552

Forestry & C Working Expenses (cash operating expenses) 4611 169488 33187 3731 4299 39622 7800 28829 27364 3427 29319 3565 3065 3116 3167 3219 3822 3321 3373 3424 3475 4078 3578 3629 3680

Depreciation for forestry - assume none.
Assume all WOM in farming; contractors for forestry

Forestry & C Operating Expenses = Forestry Working Expenses 4611 169488 33187 3731 4299 39622 7800 28829 27364 3427 29319 3565 3065 3116 3167 3219 3822 3321 3373 3424 3475 4078 3578 3629 3680

Tax 28% -1291 -44201 -9292 6552 -1204 -11094 -2184 -8072 479 2295 -5675 808 591 1116 1283 1633 1646 1961 2129 2114 2100 2113 2071 2057 2043

CASH OPERATING SURPLUS -4611 -157860 -33187 23401 -4299 -39622 -7800 -28829 1711 8198 -20269 2885 2110 3984 4583 5831 5878 7004 7602 7551 7500 7547 7397 7346 7295

DISPOSABLE INCOME (no rent for Gibbs) -3320 -113659 -23895 16849 -3095 -28528 -5616 -20757 1232 5902 -14593 2077 1519 2868 3300 4199 4232 5043 5474 5437 5400 5434 5326 5289 5252

OPERATING PROFIT -4611 -157860 -33187 23401 -4299 -39622 -7800 -28829 1711 8198 -20269 2885 2110 3984 4583 5831 5878 7004 7602 7551 7500 7547 7397 7346 7295

NETT PROFIT (TAXABLE) No interest or depn -4611 -157860 -33187 23401 -4299 -39622 -7800 -28829 1711 8198 -20269 2885 2110 3984 4583 5831 5878 7004 7602 7551 7500 7547 7397 7346 7295

Debt Repayment (assume linked to farming) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CASH SURPLUS / DEFICIT (after tax, interest, capital and debt repayment)) -$3,320 -$113,659 -$23,895 $16,849 -$3,095 -$28,528 -$5,616 -$20,757 $1,232 $5,902 -$14,593 $2,077 $1,519 $2,868 $3,300 $4,199 $4,232 $5,043 $5,474 $5,437 $5,400 $5,434 $5,326 $5,289 $5,252

CASH ACCRUED/CASH BALANCE (OD or to invest or extra drawing) $0 -$3,320 -$116,979 -$140,874 -$124,025 -$127,120 -$155,648 -$161,264 -$182,020 -$180,788 -$174,886 -$189,479 -$187,402 -$185,883 -$183,015 -$179,715 -$175,516 -$171,284 -$166,241 -$160,767 -$155,331 -$149,931 -$144,497 -$139,171 -$133,882 -$128,629

NPV cash flow pre tax 6.00% COS values
NPV/ha

NPV and IRR pre tax -$104,872 4.3% -$4,059
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26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56

25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.54 25.54 25.84
16 15 14 15 14 14 13 14 13 13 12 13 12 12 12 11 12 12 11 12 11 12 11 12 12 12 12 0 0 0

1685640
10325 10325 9700 9050 9700 9050 9050 8400 9050 8400 8400 7750 8400 7750 7750 7750 7100 7750 7750 7100 7750 7100 7750 7100 7750 7750 7750 7750

147023
10325 10325 9700 9050 9700 9050 9050 8400 9050 8400 8400 7750 8400 7750 7750 7750 7100 7750 7750 7100 7750 7100 7750 7100 7750 7750 7750 7750 0 1685640 147023

2326 147023

517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 511 511 775
1282 1334 1385 1436 1487 1539 1590 1641 1693 1744 1795 1847 1898 1949 2000 2052 2103 2154 2206 2257 2308 2359 2411 2462 2513 2565 2616 2667 2718 2770 51

388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 383 383 388
258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 255 255 258
735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735

3180 3231 3282 3334 3385 3436 3488 3539 3590 3642 3693 3744 3795 3847 3898 3949 4001 4052 4103 4154 4206 4257 4308 4360 4411 4462 4513 6890 4603 4654 149230

552 552 552 552 552 552 545
552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552

552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 1097 0 0

3732 4335 3834 3885 3937 3988 4591 4091 4142 4193 4244 4847 4347 4398 4450 4501 5104 4604 4655 4706 4757 5360 4860 4911 4963 5014 5617 7442 5700 4654 149230

3732 4335 3834 3885 3937 3988 4591 4091 4142 4193 4244 4847 4347 4398 4450 4501 5104 4604 4655 4706 4757 5360 4860 4911 4963 5014 5617 7442 5700 4654 149230

1846 1677 1642 1446 1614 1417 1249 1207 1374 1178 1164 813 1135 938 924 910 559 881 867 670 838 487 809 613 780 766 597 86 -1596 470676 -618

6593 5990 5866 5165 5763 5062 4459 4309 4908 4207 4156 2903 4053 3352 3300 3249 1996 3146 3095 2394 2993 1740 2890 2189 2787 2736 2133 308 -5700 1680986 -2207

4747 4313 4223 3718 4150 3645 3210 3103 3534 3029 2992 2090 2918 2413 2376 2339 1437 2265 2229 1724 2155 1253 2081 1576 2007 1970 1536 222 -4104 1210310 -1589

6593 5990 5866 5165 5763 5062 4459 4309 4908 4207 4156 2903 4053 3352 3300 3249 1996 3146 3095 2394 2993 1740 2890 2189 2787 2736 2133 308 -5700 1680986 -2207

6593 5990 5866 5165 5763 5062 4459 4309 4908 4207 4156 2903 4053 3352 3300 3249 1996 3146 3095 2394 2993 1740 2890 2189 2787 2736 2133 308 -5700 1680986 -2207

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$4,747 $4,313 $4,223 $3,718 $4,150 $3,645 $3,210 $3,103 $3,534 $3,029 $2,992 $2,090 $2,918 $2,413 $2,376 $2,339 $1,437 $2,265 $2,229 $1,724 $2,155 $1,253 $2,081 $1,576 $2,007 $1,970 $1,536 $222 -$4,104 $1,210,310 -$1,589

-$123,882 -$119,569 -$115,346 -$111,627 -$107,478 -$103,833 -$100,622 -$97,520 -$93,986 -$90,957 -$87,965 -$85,875 -$82,957 -$80,544 -$78,168 -$75,828 -$74,391 -$72,126 -$69,897 -$68,173 -$66,019 -$64,766 -$62,685 -$61,110 -$59,103 -$57,133 -$55,597 -$55,375 -$59,479 $1,150,831 $1,149,242
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RIMU SCENARIO 

 

 

 

 

  

TREE RETURNS (Logs, carbon) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Tree stock area                    Nett income per m3 ($) 102 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84
Safe carbon claims (NZU/ha)          ETS eligibility (%) 100% 12.10 5.40 6.50 7.60 8.60 9.60 10.50 11.20 11.80 12.20 12.60 12.70 12.80 12.70 12.40 12.20 11.70 11.30
Honey per ha value (scenario 3) 250 12920 6460 12920 6460 12920 6460 12920 6460 12920 6460 12920

Log sales                              Stumpage (m3/ha/year) 6
Carbon - NZU revenue                                         $/unit 25 7817 3488 4199 4910 5556 6202 6783 7235 7623 7881 8140 8204 8269 8204 8010 7881 7558
1BT subsidies 30960 72240
Final tree sale valuation
Total Revenue 0 30960 0 72240 0 12920 6460 12920 14277 16408 10659 17830 12016 19122 13243 20155 7623 7881 8140 8204 8269 8204 8010 7881 7558

Forestry Costs
Forestry operational costs 3230 171470 35768 1421 20155 775 37209 775 36692 258 36692

Track Upgrade (treat as R&M rather than capital)) 20000

Annual costs
Maintenance and protection (reduce farm costs by $775) 30 775 775 775 775 775 775 775 775 775 775 775 517 517 517 517 517 517 517 517 517 517 517 517 517
Forestry insurance 1.012 26 52 78 105 131 157 183 209 235 262 288 314 340 366 392 418 445 471 497 523 549 575 601 628
Forest mgt (consultant) 15 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388
Admin/accounting/audit (extra costs e.g. audits) 10 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258
Rates (reduce farm costs by same)  6.85% = $734.50 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735

Total forestry costs 4611 193652 37976 3655 22415 3061 39522 3114 39057 2649 39109 2443 2211 2238 2264 2290 2316 2342 2368 2394 2421 2447 2473 2499 2525

Carbon Costs
Registration 3458
Inventory                                                           ($/ha) 21.35 552 552 552 552
ETS administration                                     ($/ha) 21.35 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552

Total carbon costs 0 0 0 0 0 0 4561 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552

Forestry & C Working Expenses (cash operating expenses) 4611 193652 37976 3655 22415 3061 44083 3665 39609 3201 39661 3547 2763 2789 2815 2841 3419 2894 2920 2946 2972 3550 3025 3051 3077

Depreciation for forestry - assume none.
Assume all WOM in farming; contractors for forestry

Forestry & C Operating Expenses = Forestry Working Expenses 4611 193652 37976 3655 22415 3061 44083 3665 39609 3201 39661 3547 2763 2789 2815 2841 3419 2894 2920 2946 2972 3550 3025 3051 3077

Tax 28% -1291 -45554 -10633 19204 -6276 2760 -10534 2591 -7093 3698 -8121 3999 2591 4573 2920 4848 1177 1396 1462 1472 1483 1303 1396 1353 1255

CASH OPERATING SURPLUS -4611 -162692 -37976 68585 -22415 9859 -37623 9255 -25332 13208 -29002 14283 9253 16332 10428 17314 4203 4987 5220 5258 5297 4654 4986 4831 4481

DISPOSABLE INCOME (no rent for Gibbs) -3320 -117138 -27343 49381 -16139 7098 -27089 6663 -18239 9510 -20881 10284 6662 11759 7508 12466 3027 3591 3758 3786 3814 3351 3590 3478 3227

OPERATING PROFIT -4611 -162692 -37976 68585 -22415 9859 -37623 9255 -25332 13208 -29002 14283 9253 16332 10428 17314 4203 4987 5220 5258 5297 4654 4986 4831 4481

NETT PROFIT (TAXABLE) No interest or depn -4611 -162692 -37976 68585 -22415 9859 -37623 9255 -25332 13208 -29002 14283 9253 16332 10428 17314 4203 4987 5220 5258 5297 4654 4986 4831 4481

Debt Repayment (assume linked to farming) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CASH SURPLUS / DEFICIT (after tax, interest, capital and debt repayment) -$3,320 -$117,138 -$27,343 $49,381 -$16,139 $7,098 -$27,089 $6,663 -$18,239 $9,510 -$20,881 $10,284 $6,662 $11,759 $7,508 $12,466 $3,027 $3,591 $3,758 $3,786 $3,814 $3,351 $3,590 $3,478 $3,227

CASH ACCRUED/CASH BALANCE (OD or to invest or extra drawing) $0 -$3,320 -$120,458 -$147,800 -$98,419 -$114,558 -$107,460 -$134,549 -$127,885 -$146,124 -$136,615 -$157,496 -$147,213 -$140,551 -$128,791 -$121,284 -$108,818 -$105,791 -$102,200 -$98,442 -$94,656 -$90,843 -$87,492 -$83,902 -$80,424 -$77,197

NPV cash flow pre tax 6.00% COS values
NPV/ha

NPV and IRR pre tax -$100,430 3.4% -$3,887
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26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56

25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.84 25.54 25.54 25.84
10.80 10.30 9.60 9.10 8.50 7.90 7.40 6.80 6.30 5.70 5.30 4.90 4.40 4.10 3.70 3.30 3.10 2.70 2.60 2.20 2.10 1.80 1.70 1.50 1.40 1.20 1.10 0.00 0.00 0.00 0.00

827603
7300 6977 6654 6202 5879 5491 5103 4780 4393 4070 3682 3424 3165 2842 2649 2390 2132 2003 1744 1680 1421 1357 1163 1098 969 904 775 711

171212
7300 6977 6654 6202 5879 5491 5103 4780 4393 4070 3682 3424 3165 2842 2649 2390 2132 2003 1744 1680 1421 1357 1163 1098 969 904 775 711 0 827603 171212

2326 171212

517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 517 511 511 775
654 680 706 732 758 785 811 837 863 889 915 941 968 994 1020 1046 1072 1098 1124 1151 1177 1203 1229 1255 1281 1308 1334 1360 1386 1412 26
388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 388 383 383 388
258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 258 255 255 258
735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735 735

2551 2577 2604 2630 2656 2682 2708 2734 2761 2787 2813 2839 2865 2891 2917 2944 2970 2996 3022 3048 3074 3100 3127 3153 3179 3205 3231 5583 3270 3296 173394

552 552 552 552 552 552 552
552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552 552

552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 552 552 552 1103 552 1103 0 0

3103 3681 3155 3181 3208 3234 3812 3286 3312 3338 3364 3942 3417 3443 3469 3495 4073 3548 3574 3600 3626 4204 3678 3704 3731 3757 4335 6135 4373 3296 173394

3103 3681 3155 3181 3208 3234 3812 3286 3312 3338 3364 3942 3417 3443 3469 3495 4073 3548 3574 3600 3626 4204 3678 3704 3731 3757 4335 6135 4373 3296 173394

1175 923 980 846 748 632 362 418 303 205 89 -145 -70 -168 -230 -309 -544 -433 -512 -538 -617 -797 -704 -730 -773 -799 -997 -1519 -1225 230806 -611

4197 3296 3499 3020 2671 2257 1292 1494 1081 731 318 -519 -251 -601 -820 -1105 -1941 -1545 -1829 -1920 -2205 -2847 -2515 -2606 -2762 -2852 -3559 -5424 -4373 824307 -2182

3022 2373 2519 2175 1923 1625 930 1076 778 527 229 -373 -181 -432 -591 -796 -1398 -1112 -1317 -1383 -1587 -2050 -1811 -1876 -1988 -2054 -2563 -3906 -3149 593501 -1571

4197 3296 3499 3020 2671 2257 1292 1494 1081 731 318 -519 -251 -601 -820 -1105 -1941 -1545 -1829 -1920 -2205 -2847 -2515 -2606 -2762 -2852 -3559 -5424 -4373 824307 -2182

4197 3296 3499 3020 2671 2257 1292 1494 1081 731 318 -519 -251 -601 -820 -1105 -1941 -1545 -1829 -1920 -2205 -2847 -2515 -2606 -2762 -2852 -3559 -5424 -4373 824307 -2182

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

$3,022 $2,373 $2,519 $2,175 $1,923 $1,625 $930 $1,076 $778 $527 $229 -$373 -$181 -$432 -$591 -$796 -$1,398 -$1,112 -$1,317 -$1,383 -$1,587 -$2,050 -$1,811 -$1,876 -$1,988 -$2,054 -$2,563 -$3,906 -$3,149 $593,501 -$1,571

-$74,176 -$71,803 -$69,284 -$67,109 -$65,186 -$63,561 -$62,631 -$61,555 -$60,777 -$60,250 -$60,021 -$60,395 -$60,576 -$61,008 -$61,599 -$62,394 -$63,792 -$64,905 -$66,222 -$67,604 -$69,192 -$71,242 -$73,053 -$74,929 -$76,918 -$78,972 -$81,534 -$85,440 -$88,589 $504,912 $503,341
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APPENDIX 6: REDWOOD AND RIMU SCENARIO INCOME, COSTS AND CASH FLOWS 
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APPENDIX 7: BACKGROUND TO GREENHOUSE GAS (GHG) LIMITS 
 

New Zealand has signed up to international conventions and protocols to reduce GHGs including: 

 Reduce emissions to 5% below 1990 levels by 2020 
 Reduce emissions to 30% below 2005 levels by 2030 (Paris Agreement). 
 Reduce emissions to 50% below 1990 levels by 2050.  This was notified in the New Zealand 

Gazette in March 2011. 
 The Zero Carbon Bill introduced in 2019 requires carbon dioxide (CO2) and nitrous oxide (N2O) 

to reduce to net zero by 2050 and methane (CH4) to reduce to 10% below 2017 by 2030 and 
24-47% below 2017 by 2050. 

Reducing agriculture emission will be essential for achieving these targets as the sector contributes 
48% of New Zealand’s total emissions and 85% of the sector’s emissions are generated on farm.  Other 
than for biogenic methane and nitrous oxide (through the Zero Carbon Act) and indirectly for fuel and 
electricity, GHG reduction targets have not yet been set for the sector and agriculture is not yet 
explicitly in the Emissions Trading Scheme (ETS).  However, farmers can expect to be required to make 
changes to reduce on-farm GHGs and contribute to the above targets being met.  The ETS is being 
updated, including with respect to the settings for forestry, to support the attainment of these 
reduction targets. Including forestry in farm business enterprises, particularly on land less suited to 
intensive agriculture, can provide a practical multi-purpose solution to the above challenges. 

 

 


