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Executive Summary 
Why should sheep and beef farmers decrease their on-farm greenhouse emissions and what 

is the cost in doing so? 

Climate change is directly linked to greenhouse gas emissions and is something that cannot 

be ignored.  Major weather events, affecting the primary sector have highlighted the need for 

change. 50% of NZ emissions come from the agriculture sector, but at what cost will emissions 

reduction have on the farmer?  Will the potential economic benefits outweigh the costs of 

current mitigation methods? 

This report seeks to inform sheep and beef farmers, which of the current mitigation methods 

have the least effect on profitability and what economic benefits they may gain in doing so.  

The focus is on the cost and benefits of on-farm profitability, so concentrates on costs, income 

streams and potential premiums linked to the reduction on on-farm emissions. 

Scenario analysis has been used to model greenhouse gas reduction methods that are 

currently available on sheep and beef properties, other literature was reviewed to compare 

methodology and results.  A literature review was also used to assess benefits of reducing 

emissions. 

While planting forestry offsets and reducing stocking rates are the mostly available methods, 

the scenario analysis also explored a combination of both, combined with increases in 

reproductive rates of the remaining stock units on hand. 

Plantation forestry is an opportunity for sheep and beef farmers to use lesser productive areas 

of their property and along with reducing emissions, provides another revenue stream.  

Reducing stocking rates is a solution which requires little initial investment but unless production 

per head is increased, has a large impact on profitability.  A combination of forestry and 

reduced stocking rates, has the largest emissions reduction but the potential earnings from 

forestry will not be realised unless production has been increased.  This may be unachievable 

depending on the underlying features of the property. 

The demand for reduced emissions is mainly from leadership in organisations such as 

governments, processors and banks. This is driven by obligations to provide feedback to 

stakeholders on environmental objectives and align with targets of the Paris Agreement. There 

is no huge demand for low-emissions meat from consumers as they place greater importance 

on other factors such as the quality of meat. 

An introduction of an on-farm emissions levy or introduction of Agriculture in the emissions 

trading scheme, in order for NZ to achieve their Paris Agreement obligations would be the 

greatest incentive to currently reduce emissions.   

Based on the analysis, it is recommended that the following is taken into consideration when 

adopting a method to reduce on-farm emissions: 

 the saving of an emissions levy that the method would provide; 
 if the cost of the mitigation method is more than the expected emissions levy price; 

 reviewing the cost of mitigation on the basis of kilogram of meat produced on farm to 

determine what premium would be required; 
 if planting forestry, assessment of the expected return on investment and minimum 

return per hectare required to achieve this; 

 if reducing stocking rates, the ability and extra costs of increasing production per head;  
 demand for reduced emissions from organisations that directly affect the farm 

business, and 

 consumer demand for low emissions products and their willingness to pay a premium. 
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1 Introduction 
It seems to be a common rhetoric in New Zealand that approximately 50% of our greenhouse 

gas emissions (GHG) come from the agricultural sector (Guenther et al., 2023).   

It is also commonly accepted that our grass-fed systems make us one of the most carbon 

efficient food producers in the world and that most of the emissions come from methane which 

is a short-lived gas. This report concentrates on sheep and beef farms and the chart below 

shows the breakdown of emissions showing that sheep contribute 11.8% and beef cattle 9.0% 

to NZ’s greenhouse gas inventory (New Zealand Agricultural Greenhouse Gas Research 

Centre, 2022). 88% of this is methane with the balance being nitrous oxide. 

 

Figure 1 : Breakdown of each sectors contribution to NZ Greenhouse Gas Inventory (Source: New Zealand 
Agricultural Greenhouse Gas Research Centre, 2022) 

The parliamentary commissioner for the Environment told the New Zealand Agricultural 

Climate Change Conference “It is not a credible negotiating position to say that our largest 

contribution to warming is off limits when we have the option to reduce it” (Upton, 2023). NZ 

has set its targets under the Paris Agreement but have the policy makers considered the 

impact on farm profitability?   

There has been much publicity regarding NZ being a global leader when it comes to 

agricultural emissions and NZ products marketed as low emissions, but are consumers actually 

interested in the emissions footprint of their food?   

While the wider social and environmental impacts of climate change are important, farming 

cannot survive without profitability.  Farmers may be unwilling to make emissions reductions if 

there is no long-term gain for themselves in doing so.  This report examines what it may cost to 

reduce on-farm emissions and if there is enough benefit in doing so. 

2 Objectives 
This report seeks to inform sheep & beef farmers (particularly in the Clutha District), of some of 

the most efficient ways to reduce on-farm greenhouse gases and what economic effects this 

may have on their business. 
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Why should farmers decrease their on-farm emissions and at what 

cost? 

A cost-benefit analysis helps decision-makers determine whether a proposal is economically 

justified and whether the benefits outweigh the costs. 

The purpose of this report is to: 

 evaluate some current methods available to reduce greenhouse gas emissions;  

 assess the costs and potential income from various reduction methods; 
 review the reasons why a farmer may want to, or be required to reduce greenhouse 

gas emissions, and 

 determine if the benefits outweigh the current cost of reducing emissions  

This report considers cost and benefits on farm from an economic perspective and does not 

consider the long-term impacts of reducing emissions or plantation forestry on society or the 

economy as a whole.   

The methods focus on forestry and livestock reduction and do not consider changing fertiliser 

or fuel use to reduce emissions.  While there are methane-reducing technologies in 

development, these have not been considered for the purposes of this report. 

3 Methodology 

3.1 Scenario Analysis 
Section one involves economic modelling, using a hypothetical sheep and beef property 

based on Clutha District averages to determine the potential outcomes of various suggested 

scenarios.   Scenario analysis is a technique used to assess the potential outcomes of different 

future situations.  The details of the base farm and the several scenarios are detailed in 

appendix 1 and the results are discussed in section 4.3. 

The purpose of the scenario analysis is to determine which of the emissions reduction methods 

are the most cost efficient.  This compares the percentage change in economic returns to the 

changes in greenhouse gas emissions.   

To assess the economic return, Net Present Value (NPV) has been calculated.  The NPV is the 

value of the cash flow if a particular discount rate is applied to all future costs and revenue.  

The discount rate used for this analysis is 5% which is common in other literature and is the 

recommended rate by NZ Treasury.   

The on-farm emissions for livestock farming have been calculated using the Beef and Lamb NZ 

(BLNZ) emissions calculator (Beef & Lamb New Zealand, 2023).  Most of the greenhouse gases 

used on farm are methane and nitrous oxide (New Zealand Agricultural Greenhouse Gas 

Research Centre, 2022). The calculator uses criteria for proposed emissions pricing to convert 

methane and nitrous oxide to carbon dioxide equivalents (CO2e)1.  This is a figure used in 

international targets and allows for comparisons when considering carbon dioxide 

sequestration to offset on-farm emissions. 

Any offsets from forestry against these emissions and the removal of carbon at the year of 

harvest were calculated based on the carbon lookup tables for the emissions trading scheme 

(Ministry for Primary Industries, 2023).  The carbon sequestration has been calculated for each 

year of the forestry cycle and the deforestation at year 28 has been determined by adjusting 

for the safe level of carbon still available with the residual wood and below ground roots 

 
1 Tonne of CO2e = tonne methane x 25 and tonne Nitrous Oxide x 298 
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(Ministry for Primary Industries, 2023).  This method is known as the carbon stock change 

method and was until recently used to calculate emissions under the emissions trading scheme 

(ETS). 

The scenario analysis has limitations as it relies on many assumptions.  The limitations are listed 

in section 3.4 and the assumptions for each scenario are included in appendix 1.  

3.2 Literature reviews 
The literature review for section four will be used to investigate other research completed on 

this topic to: 

 review greenhouse gas reduction methods available on sheep and beef properties 
including those beyond the scope of the scenario analysis; 

 evaluate methodology for scenario analysis including discount rates, and 

 compare and contrast results from the scenario analysis and different literature 

These results will be compared to the results of the scenario analysis to identify any trends in 

reduction methods. 

The literature review for section five will identify any global trends demanding lower 

greenhouse gas emissions on farm, including demand for premium products, market and trade 

access and access to capital.   

3.3 Thematic Analysis 
Thematic analysis is applied to both the scenario analysis and literature reviews to identify 

themes relating to methodology using the six steps outlined in Braun & Clarke (2006).  A mind 

map used to develop the themes is in appendix 6. 

3.4 Limitations 
 The base farm is established based on industry average area, stocking rate, lambing 

percentage and earnings before interest and tax (EBIT).  This is based on average 

figures across the 2020-2022 years and sourced from Shand Thomson (2022).  

 Linear assumptions have been made regarding changes in profitability e.g. the 

decreased EBIT as a result of reduced stocking rate is calculated relative to the 

remaining stock units on farm.   

 Estimated yields and prices for forestry have been sourced from MPI (Ministry of Primary 

Industries, 2023) but will depend on the location of the forest and market prices at the 

time of harvest. 

 Assumptions are made with regard to forestry costs involved and are detailed in 

appendix one.  While these have been sourced from local forestry consultants and 

harvesters, costs will vary depending on location and accessibility.  Some sensitivity 

analysis has been performed based on net return per hectare. 

 Each scenario determines the present value over a 28-year cycle.  In reality the forester 

may choose to extend the cycle longer than 28 years. 

 The forestry scenarios only consider the potential return and emissions from the first 

cycle. A longer term approach would also consider this over the following cycles. 

 Sequestration is based on carbon lookup tables calculated for the purposes of the ETS.  

In some emissions reduction schemes more scientific approaches are used to measure 

sequestration. 

 Fertiliser inputs remain the same throughout each of the scenarios but in reality this will 

change year-on-year, particularly in the scenarios which involve increasing 

production. 

 The livestock reconciliations are linear and do not account for large changes in 

numbers year-on-year (except if selling capital livestock).  The reconciliations account 

for deaths and missing of 5% while in reality, this will change depending on seasonality. 
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4 Cost of Emissions Reduction Methods 

4.1 Literature Review 
The purpose of this literature review was to define on farm options to reduce GHG emissions, 

review methodologies, compare and contrast results of existing work and determine any 

mitigation options that are beyond the scope of this scenario analysis. 

4.1.1 Evaluation of Methodologies Used 
Literature was reviewed to compare methodologies for calculating returns and greenhouse 

gas emissions. 

van Reenen (2019) considered scenarios on sheep and beef farms on East Coast of the North 

Island, Central North Island and Otago and Journeaux & Kingi (2020) investigated mitigation 

methods for two case study farms in Central North Island.  While these were actual properties 

used as case studies, Reisinger et al. (2017) varried this by developing a base farm based on 

BLNZ Economic Survey data.   

In all instances, foretsry returns were calculated as Net Present Value. 

Reisinger et al. (2017) recognised that the profitability of a forest operation needed to be 

converted to an equivalent annual return on investment and is reflected in the discount rate 

used.  The discount rate of 5% was used to recognise that climate change investments have 

a high and long-term societal benefit.   

van Reenen (2019) also uses a discount rate of 5% to calculate net present value to overcome 

the long-term timeframe from a forestry investment and Journeaux et al. (2022) applied a 

discount rate of 5% to all future costs and revenue. 

The return over a 28-year cycle was also a common analysis across the literature.  In all 

instances, scenarios were designed using software and the MPI forestry carbon lookup tables 

for sequestrtaion offsets. 

Literature involving solely forestry was also reviewed to compare methodology.  Journeaux et 

al. (2022) developed representative farms in Northland and Hawkes bay also based on BLNZ 

averages and used a 5% discount rate to calculate net present value. 

Journeaux & Kingi et al. (2022) calculates carbon sequestration based on the new averaging 

scheme for the ETS.  The modelling by Reisinger et al. (2017) allowed for “safe carbon” 

sequestration by trees as this was commonly used before the recent introduction of the 

averging method. 

4.1.2 Forestry 
Planting a portion of a property to plantation forestry is an option that has been considered in 

other literature.  Reisinger et al. (2017) found that placing 10% of the farm area into forestry 

would reduce net emissions on the South Island hill country farm by 14%.   

In this case, it was considered that the forestry area would take out a portion of productive 

land, therefore there would be a reduction in EBIT from the pastoral operations.  A scenario 

involving the introduction of forestry on marginal land only, resulted in emissions reductions of 

7%-12%.  It was noted however that due to variable profitability across sheep and beef farms, 

those who have lower existing production, the addition of forestry would probably improve 

overall profitability. 

van Reenen (2019) assessed an extensive sheep and beef in Otago however the only option 

considered was retiring a significant area to native vegetation.  This resulted in a reduction in 

a 46% reduction in GHG emissions and EBIT by 8.8%.  While this is specific to the region, it cannot 
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be compared to this reports scenario analysis, as native forestry is not harvested and has 

different emissions offsets. 

van Reenen (2019) also considered retiring farm land to production forestry on North Island hill 

country properties.  The East Coast scenario reduced emissions by 12% and increased 

profitability by 7%. The Central North Island scenario resulted in a 57% reduction in emissions 

but with a 0.7% increase in profitability.  

These variable changes recognise the difference in land use capabilities and the change in 

profitability varies depending on the underlying base profitability and operations of the farm.   

Journeaux & Kingi (2020) analysed planting 13% of the farm area to forestry on both properties.  

As this was a large area for each of the properties, the reduction in emissions was significant 

(105%-108%) while both resulted in a reduction in EBIT (7%-15%).  The large emissions reduction 

was also as a result of the use of averging for emissions offsets as mentioned above and no 

emissions deficit as a result of deforestation at year of harvest. 

4.1.3 Reduce Stocking Rates 
For both properties assesed in Journeaux & Kingi (2020) a 10% decrease in stocking rate saw a 

decrease in GHG emissions ranging from 7%-12% but without any change in production, this 

resulted in a decrease in EBIT.  Increasing production, while decreasing stocking rate increased 

profitability by 14% for one property but decreased 3% for the other, demonstrating this comes 

down to what is achievable for the specific aspects of each property.   

Modelling by Reisinger et al. (2017) considered icnreasing the per-head performance (lambing 

percentage and young stock growth rates) while reducing stock.  For the South Island 

properties, increasing productivity while reducing stock units by 8% reduced GHG emisions by 

5% but increased profitability by 16%.  In comparison, if there was no allowance for increased 

production the GHG emissions reduction would be 10% while profitability would decline by 

26%. Decreasing stocking rate without improving productivity reulsted in signficiant reductions 

in profit (Batley et al., 2022). 

While Journeaux et al. (2022) focused on forestry developents, the effects on EBIT and emissions 

as a result of fewer stock on the total property were considered.  A 10% reduction in productive 

area resulted in 4%-5% change in profitability from the base and 30% reduction in area gave 

a 20%-30% change.  In this case, returns per hectare increased as the stocking rate per 

effective hectare increased.  GHG emissions per hectare increased with intensity however 

total emissions decreased (before considering offsets) due to the areas removed from forestry. 

4.1.4 Other Methods 
In addition to decreasing stocking rates and considering forestry plantations, Reisinger et al. 

(2017) also modelled replacing breeding cows with bought in beef, altering the sheep to cattle 

ratio and male to female cattle ratio and changing breeding cows and replacement heifers 

to purchase 3-month weaner bulls.  The removal of Nitrogen fertiliser was considered but not 

modelled based on the South Island property scenarios. 

Another option to consider is replacing beef breeding cows with a finishing cattle from the 

dairy industry.  Reisinger et al. (2017) considered replacing breeding cows with bought in 3-

month finishing bulls.  For the South Island scenarios, emissions reductions were minor, however 

profitability increased by greater than 50%.  It is however recoginsed that the skills required to 

manage beef finishing systems are specific and rely on the knowledge base on the farmer 

involved. 

While changes to sheep/cattle and/or male/female ratios were considered by Reisinger et al. 

(2017), the reduction in emissions is negligible and was therefore not considered a signficant 

mitigation option despite the productivity increases.   
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van Reenen (2019) considered increasing the sheep to cattle ratio which resulted in a 

decrease in profitability for the East Coast property but an increase in the Central North Island 

property.  It was recognised that the regional difference depended on land use capability but 

also the market and the number of animals sold to store markets.  In both instances, the 

change saw a minimal reduction (1%-4%) in GHG emissions. 

4.2 Scenarios, Results and Discussion 
The scenarios reviewed in this analysis, and results are as follows: 

1. Convert half of the unproductive area of the base farm to forestry 

2. Convert half of the unproductive area of the base farm to forestry and decrease stocking 
rate by 1 stock unit/ha 

3. Decrease stocking rate by 1 stock unit/ha  

4. Decrease stocking rate by 1 stock unit/ha and increase lambing by 10% (over 3 years) 
5. Convert half of the unproductive area to plantation forestry, decrease stocking rate by 1 

stock unit/ha and increase lambing percentage by 10% 

 

Table 1: Net present value and greenhouse gas emissions over the period and percentage change from base 

Scenario NPV % 
Change 

Total 
tonne CO2e 

over period 

% 
Change 

Base $4,850,515 
 

81,676 
 

1 $4,956,751 2% 67,750 -17% 

2 $4,490,099 -7% 54,165 -34% 

3 $4,383,863 -10% 70,604 -14% 

4 $4,779,141 -1% 71,198 -13% 

5 $4,939,467 2% 54,737 -33% 

 

 
Chart 1: Percentage change in profitability and GHG Emissions Compared to the base farm 

Chart 1 shows the percentage changes in profitability and GHG emissions compared to the 

base farm.  This analysis calculates the change in profitability based on earnings before interest 

and tax (EBIT), which considers farm working expenses and depreciation but not the cost of 

debt servicing. 

Results of the five scenarios tested here were mostly consistent with other literature.  In the case 

of forestry, planting trees on marginal land resulted in either a negligible increase or a decrease 

in profitability together with a moderate decrease in GHG emissions.  Reduction in stocking 
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rate has the largest effect on profitability ranging from 10%-15% drop based on the above 

analysis and the literature review. 

Scenarios two and five demonstrate that using forestry and stock reduction would result in the 

largest reduction in emissions.  This has not been considered in any of the literature but given 

both methods result in moderate reduction in emissions it is expected that the emissions 

reduction would be significant. 

Scenario’s four and five shows that an increase in production of sorts, would be required to 

maintain the profitability of the base property.  Achieving a higher lambing percentage while 

decreasing stocking rates and planting an area in forestry is probably the most unachievable 

scenario in a practical farming sense.  Some of the factors to consider have been detailed in 

the next sections. 

4.2.1 Forestry 
Due to the larger unproductive areas on sheep and beef properties, particularly hill country, 

land use change to forestry on a proportion of the farm can be less detrimental to farm 

profitability than it would be on a dairy or arable property. 

The model base farm is based on the Clutha District Averages (Shand Thomson, 2022).  Based 

on this, the average ineffective area is 132ha per farm which is 6.45% of the farm area of 

1,023ha.  This relies on information provided by the farm owners and has not been 

independently measured.  The Clutha District extends from Lawrence to the Catlin’s, and has 

various land use capabilities (LUC) however most of the sheep and beef country is either LUC 

3 which is cultivatable with restrictive crop types or LUC 4 which is arable but very limited crop 

types (Landcare Research, 2023).  Most of the flat, more productive land in the Clutha District 

is used for dairy farming.    There is therefore potential to convert part of the unproductive area 

on a sheep and beef farm without reducing stocking rates on farm. 

 

Figure 2: Land Use Classes for Clutha District (Source :Landcare Research, 2023) 

Native woody vegetation is also common in the district but its presence has not been 

considered for this report.  The base farm is assumed to have very little vegetation on non-

productive land. 

Three of the scenarios involved the conversion to forestry of 66ha being half of the productive 

area, recognising that not all of the unproductive area is suitable for planting trees. 
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Scenarios one, two and five all consider forestry as a potential mitigation option.  Based on this 

analysis, scenarios one and five are more financially favourable as they show an increase in 

net present value with a decrease in GHG emissions.  Both of these scenarios incorporate 

forestry into their systems, adding another income stream while reducing emissions.   

The scenarios rely on the assumption that the land planted has not been used for any farming 

purposes while in reality it may be productive, although not at the optimum stocking rate. 

Scenario two incorporates a decrease in stocking rate, which may be a reality as a result of 

planting an area of the farm in forestry if that area was not currently completely unproductive.  

This scenario shows an even greater reduction in emissions from scenario one however the 

lower stocking rate results in a reduction in profitability of 7%.  

While this results in a decrease in profitability, the decrease is not as dramatic as a reduction 

in stocking rates alone in scenario three.  This shows that if the livestock numbers are required 

to be decreased for environmental reasons, there is an opportunity to offset the potential loss 

in income by considering on-farm forestry plantations. 

Both the GHG reduction and return depend on the area that has been planted in forestry.  The 

results in the literature review assessed the impacts on profitability of planting a portion of the 

property in forestry (e.g. 10%) rather than considering the unproductive area.  Despite this, the 

results were similar, showing a moderate reduction in GHG emissions and a small increase in 

net present value. 

One of the largest barriers to on-farm forestry is the initial investment.  In the scenario, the cost 

of planting trees totals $141,900 ($2,150/ha) which excludes any cost of clearing existing 

vegetation such as broom or gorse. This is a large capital cost in the first year and other than 

the potential premiums received from a reduction in emissions, the only return from this 

investment is received at year 28.   

There are however large reductions in the short term despite very little reduction in total 

emissions.  Chart 2 shows the difference in emissions and profitability in between years one and 

27 for both the forestry and reduced stocking rate scenarios.  Year 28 has been left out of the 

chart as it is such an outlier for the forestry scenarios.   If the goal was to reduce emissions within 

a 10-year time frame, the on-farm emissions at year 10 in the forestry scenario would be 68% 

less than the year one. 

 
            Chart 2: Change in GHG emissions and EBIT over the period 

The GHG emissions offsets for the forestry scenario are based on the lookup tables for the 

emissions trading scheme in the Otago region.  The line for scenario one in Chart 2 emphasises 

that trees do not grow exponentially and emphasises the estimate used in the lookup tables.   
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Lookup tables are used for forestry plantations less than 100ha.  Areas over 100ha use a field 

measurement approach to provide a much more accurate representation of sequestration 

on farm.  A similar approach has also been used for those participating in zero-carbon beef 

trials with Silver Fern Farms (Silver Fern Farms, 2022).  Feedback from those who have used this 

approach is the lookup tables provide a conservative estimate of the sequestration effect 

(sometimes actual sequestration is twice as much), however they have been used in this 

analysis for simplicity purposes. 

Chart 2 shows the effects on profitability and emissions without considering the large profit and 

emissions deficit at year 28.  If forestry is in on an unproductive area but difficult to harvest, 

permanent forestry is an option that would result in the lowest GHG number long-term.  The 

cost of this is significant due to the large capital investment at year one, and the economic 

gains from emissions reduction would need to exceed the long-term cost involved.  Chart 2 

also shows that emissions reduction plateau after year 22 therefore in order reduce emissions 

following this year would require further mitigation methods. 

Predicting the market for logs in 28 years is a challenging task.  For the scenario analysis, a log 

price of $192/tonne2 was used.   The Forestry and Wood Processing Industry Transformation 

Plan (Te Uru Rakau NZ Forest Service, 2022) suggests the demand for wood products is 

expanding from export logs to other wood products such as biofuels and domestic wood 

products as wood is considered sustainable alternative.  Local manufacturers are replacing 

their coal boilers with wood energy to meet their scope one and two emissions. 

The costs of harvest, roading and transport were sourced from a local forestry harvester 

however vary depending on the location of the forest.  The nearest port that exports logs is 

Dunedin which is 160km from the southern boundary of the Clutha District.  When considering 

local markets, Daiken Southland in Mataura is a nearby option for the production of wood 

products. Additionally, there are several factories and schools in the region which are 

transitioning from coal boilers to wood. 

Access to the forest may also be a challenge when harvesting and therefore roading costs 

can vary.  Correspondingly if steep land has been used to grow the trees the harvesting rates 

would vary due to the requirement of specialised equipment.  An unproductive area may not 

be the most practical area to grow trees when it comes to harvest, and this factor needs to 

be taken into consideration. 

The estimated income is based on pruned logs and a cost of pruning has been included in 

years five and eight.  Approximately 61% of NZ Pinus Radiata forestry is now under an unpruned 

management regime (Forest Owners Associaton, 2022).  The expected export prices for 

unpruned logs are less than pruned however there would be no pruning costs at years five and 

eight. 

In this case the return per hectare (based on the scenario one assumptions) at year 28 was 

$21,712.  Sensitivity analysis showed that if the revenue at harvest was approximately $15,000 

there would be no difference in profitability between scenario one and the base scenario.  If 

net return was $10,000/ha, the difference would be $91,000 less.  There is however potential for 

a much higher return.  If the net income was $30,000/ha, the difference would be 

approximately $245,000.  Results from the sensitivity analysis are summarised in chart 3 and 

detailed in appendix 5. 

 
2 12 month average export rate for pruned logs as at 30 June 2023 (Ministry of Primary 

Industries, 2023). 
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Chart 3: Sensivity of the difference in net present value from the base farm compared to forestry return per hectare 

Another option to diversify income streams is by registering forestry in the emissions trading 

scheme (ETS).  While plantation forestry relies solely on income from trees, the emissions trading 

scheme allows participants to claim units for carbon sequestered from forestry and to sell these 

to emitters.  The averaging scheme introduced in January 2023 allows for participants to trade 

emissions units without having to surrender or repay units up on harvest.  However, when 

measuring emissions for a purpose, including carbon offset and emissions pricing proposals, ETS 

registered forests are not usually counted for sequestration purposes as the benefits of 

emissions trading have already been received.  The potential economic benefits of registering 

in the emissions trading scheme were therefore not considered as part of this analysis. 

4.2.2 Discount Rate 
Net present value is the value of cash flow if a particular discount rate is applied to all future 

costs and revenue.  This is effectively the amount that could be paid for land at the start of the 

project while still obtaining an expected return on investment (Journeaux et al., 2022).   

The appropriate discount rate depends on factors specific to the scenario.  The discount rate 

of 5% was selected after reviewing similar literature for forestry scenarios and considering the 

long-term nature of forestry investment.  While the change in profitability is based on earnings 

before interest and tax (EBIT) and does not consider debt servicing, the discount rate can 

factor in the cost of capital. 

The selection of the discount rate should be specific to the farmers required return on 

investment.  As mentioned earlier, a farmer may be required to borrow funds to plant areas to 

plantation forestry, therefore the discount rate should incorporate the cost of capital.  If funds 

are not borrowed, it reflects the opportunity cost of returns that could be received from 

alternative investment. 

Sensitivity analysis has been used to compare the change in profitability for forestry scenarios, 

based on the discount rate used.  Sensitivity analysis for scenario one, which involved solely a 

forestry plantation shows that as the discount rate increased, the return on investment fell.  If 

the discount rate used was 3%, the net present value would be much higher whereas if 8% was 

used the net present value would be lower.   

Chart 4 shows how the percentage change in NPV between the base farm and scenario one, 

is affected by the discount rate used. 
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  Chart 4: Sensivity of the difference in net present value from the base farm compared to different discount rates 

used 

Where the line intercepts the axis is the breakeven point for the discount rate for this scenario.  

If the expected rate of return on the investment is greater than approximately 6.8%, the base 

scenario would be a preferable option. 

4.2.3 Reduce Stocking Rates 
Reducing livestock stocking rates without any increase in performance would be a costly 

method to reduce on farm emissions.  A lower stocking rate would likely result in more available 

feed and therefore some production increases per head.  The saving in greenhouse gas 

emissions is the maintenance cost of the animals removed to reduce stocking rate, plus the 

marginal improvement in efficiency per animal (New Zealand Agricultural Greenhouse Gas 

Research Centre, 2022). 

There are several ways that production per head can be increased.  An increase in dry matter 

intake per lamb would increase the lamb weight per head or allow for lambs to be sold earlier 

in the season to receive a premium.  Alternatively, if there are fewer ewes on hand there may 

be the opportunity to fatten lambs over winter and sell at larger weights for a premium at the 

start of the following season. 

The other way to increase production is to increase calving or lambing percentage.  If there is 

more feed available in the autumn, extra liveweight on ewes or cows increases their 

productive chances and therefore their successful lambing or calving percentage.  

Additionally, the selection of suitable sires and genetics can also improve reproductive 

performance. 

For simplicity purposes, scenarios four and five consider increasing production by increasing 

lambing percentage by 10% and therefore selling 10% more lambs each season.  Increasing 

liveweights or capturing ‘out of season’ premiums may have a similar effect but this is beyond 

the scope of this analysis. 

Increasing lambing percentage occurs over several years and in practice comes down to a 

number of factors including the ability of farm manager, growing conditions for the season 

and the genetics of sires purchased.  Many farmers have already plateaued with lambing 

percentage and would find it difficult to improve results. This scenario involves slowly increasing 

to 10% more lambing over 3 years with an increase of 5% at year two, 7.5% at year three and 

10% by year four. 
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Scenarios two to five involve selling capital livestock at year one resulting in an increased EBIT 

in the first year.  Following this, the EBIT is reduced in proportion to the number of stock units.   

Increasing production may also require further fertiliser inputs.  This would not only affect the 

profitability due to the cost involved but also increases the GHG emissions.  For simplicity 

purposes, fertiliser inputs have remained the same in the GHG emissions calculator.  In reality 

the GHG reduction is probably overstated in scenarios four and five as further fertiliser inputs 

would be required to increase production. 

4.2.4 Emissions Levy 
A cost that has not been considered in any of the scenarios or the literature is an on-farm 

emissions levy.  The BLNZ calculator used to calculate the GHG emissions for each scenario 

was designed in consideration of He Waka Eke Noa (HWEN), a partnership that formed a 

proposal for a split-gas levy to be imposed on farmers, recognising sequestration on-farm.  All 

of the above scenarios would be subject to the emissions levy, which would encourage further 

reductions in on-farm emissions and impose further costs on the forestry scenarios one, two and 

five due to the large liability upon harvest at year 28.   

The impact of an on-farm levy has been applied to each of the scenarios based on the 

following assumptions: 

 80% of emissions are methane, 20% are nitrous oxide 

 Levy for methane of $0.11 per kg 

 Tonnes of CO2e have been converted to kg of methane 
 Levy for nitrous oxide at emissions price of $85/tonne CO2e-  

 Discount for emissions price starting at 95% and decreasing by 1% each year 

 
      Chart 5: Cost of annual emissions lev at year 1, 4, 10 for each scenario 

The introduction of an emissions levy has implications on the cost of carbon reduction.  For 

example, in scenario one, the levy at year 10 would be $10,195 different to the base farm.  The 

difference in profit at year 10, between the base and scenario one is $3,300 therefore the 

benefit of reducing emissions would net $6,895 which is the saving in levy less any costs of 

achieving this. 

The same approach can be applied to the destocking scenarios.  If you were to apply the 

carbon levy to scenario three which involved destocking without any increase in production, 

the difference in year 10 EBIT between base and scenario three is $43,389, while the difference 

in emissions levy would be $896.  The cost of reducing emissions would therefore net $42,493 

per year. 

If the reason for reducing emissions is to reduce the emissions levy payable, it should be 

considered if it is more cost efficient to pay the levy.  The levy for the base farm at year five 
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would be $14,731 therefore in the case of reducing stocking rate, the levy is cheaper than the 

scenario three reduction in profit of $43,389.  While the forestry scenario shows that the 

reduction in profit is less than the emissions tax saving, the EBIT at year 10 hasn’t considered the 

capital cost of planting the forest which if borrowed may likely take 10 years to repay. 

The proposal from HWEN is to start with a 95% discount on the current carbon price for 

agriculture.  The discount is expected to reduce as the scheme progresses, phasing down by 

1% per annum which has been reflected in the calculations in chart 5 (further detail in 

Appendix 4).  Chart 5 shows that in the case of the destocking which has fixed emissions from 

year three onwards, the emissions levy will increase with the decreasing discount.  It will also 

depend on the changes to emissions price of $85 and methane rate of $0.11. Increased rates 

would have a much greater effect on the farm levy and incentivise further reductions. 

As mentioned in section 4.2.1, the emissions trading scheme is another way to diversify farm 

income however any ETS registered forests cannot be used for carbon sequestration for the 

purposes of He Waka Eke Noa.  If the carbon price is much greater than the proposed 

emissions levy, higher returns may be achieved by registering the forestry in the ETS, collecting 

and selling emissions units and paying the emissions levy.  For example, at year 10 on scenario 

one, 1,980 emissions units would be allocated.  If these were sold for $85/unit the income would 

be $168,300.  The emissions levy without the forestry offset would be $15,723 (at year 10), much 

less than the income received. 

4.2.5 Cost per Unit of Output 
The scenarios have explored the absolute emissions for a typical sheep and beef property, 

which are the total emissions produced by an enterprise or entity.  Emissions intensity is the 

volume of emissions produced per unit of product, for 

sheep and beef farming this comes down to the 

emissions per kilogram of meat produced (New 

Zealand Agricultural Greenhouse Gas Research 

Centre, 2022). 

The carbon cycle footprint for a kilogram of beef is 

approximately 21.9 kg CO2e and sheep meat is 

approximately 14.7kg CO2e. While this includes 

processing and transport, 90%-95% of the emissions are 

from on-farm activities as evidenced in figure 3  (Meat 

Industry Association, 2019).    

In this case, the total meat production of both lamb, 

mutton and beef for the base farm was calculated as 

140,033kg per year 3. The total on-farm emissions for the 

year (absolute emissions) are 2,917, therefore the 

average emissions intensity is 20.83kg CO2e. There is 

increasing demand for reporting of emissions which 

is explored further in section five, as part of this, it would be beneficial to know both the 

absolute emissions for a business and emissions intensity for unit of output. 

Section 5.5 studies the possibilities of receiving premiums for a reduction in emissions.  It is useful 

to break down the cost of each method to per kilogram (kg) of meat produced to determine 

if the premium received per kg is greater than the cost involved.  If we apply this to reduction 

in stocking rate (scenario three), the cost per kg of meat produced would be $0.36.   

 
3 Based on the district averages (Shand Thomson, 2022) which relies on some estimates 

provided by the participants involved in the benchmarking data. 

 

Figure 3: Emissions intensity for export meat 

products (Source: Meat Industry Assn, 2019) 
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So far only premiums have only been offered for carbon neutral products.  Neither of the 

scenarios reduce emissions to the extent that the farm is carbon neutral therefore the cost per 

kilogram of meat to become carbon neutral may be far more than the premium received. 

4.2.6 Carbon Cost of Mitigation 
Another consideration is to compare the cost of a scenario to the carbon emissions price. 

While He Waka Eke Noa’s proposal is for a split-gas levy there is a possibility of agriculture being 

subject to the emissions trading scheme.   

The carbon cost of mitigation, expressed in dollars per tonne of CO2 equivalents ($/tCO2e), is 

calculated as the amount of emissions reduction achieved by a reduction method divided by 

the net economic cost (or benefit) to farmer. If the carbon cost of mitigation for a method is 

lower than an emissions price, this indicates that this mitigation method would be less costly 

than the farmer not changing and simply paying the price on emissions (Reisinger et al., 2017). 

In this case, the change difference in NPV for each scenario has been divided by the 

difference in total emissions to determine the cost of mitigation over the whole 28-year cycle.   

The results for each scenario are summarised in chart 6 below: 

 
          Chart 6: cost of mitigation per tonne of CO2e  for each scenario 

As scenarios one and five increased the net present value, the cost of mitigation are slightly 

negative.  Scenario three which involved reducing stocking rate without any increase in 

production costs $42 per tonne of CO2e therefore if the carbon price was less than $42 it would 

be cheaper to purchase emissions units to offset.  

It is worth noting that carbon price fluctuates and will do so throughout the 28-year cycle, 

therefore at times it may be economical to reduce stocking rates depending on the carbon 

markets.  Adopting an intervention is a long-term approach and cannot be changed as often 

or easily as the fluctuation in carbon credit markets. 

5 Benefits of Reducing Emissions 

5.1 Background 
In December 2015, a legally binding international UN treaty known as the Paris Agreement 

was adopted by 196 parties.  Its goal was to hold “the increase in the global average 

temperature to well below 2°C above pre-industrial levels” and pursue efforts “to limit the 

temperature increase to 1.5°C above pre-industrial levels.” (United Nations, 2023) 

Participants in the Paris Agreement are required to submit to the United Nations their climate 

action plans known as Nationally Determined Contribution (NDC). 
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New Zealand is a party to the agreement along 

with several of our trading partners.  Our NDC is 

to “reduce net greenhouse gas emissions to 50 

percent below gross 2005 levels by 2030, and to 

achieve net zero by 2050.  This includes targets 

to reduce biogenic methane emissions by 10% 

by 2030 and 24%– 47% by 2050 relative to the 

2017 level; and to reduce all other gases to net 

zero by 2050” (NZ Government, 2021).  This has 

been legislated in the Climate Change 

Response (Zero Carbon) Amendment Act which 

amended the Climate Change Response Act 

2002. 

The general public is increasingly educated 

regarding climate change, and both consumers and investors are demanding change.  In 

February 2023, Cyclone Gabrielle hit the East Coast of the North Island causing extensive 

damage.  Following this, the World Weather Attribution showed that heavy rainfall events have 

become four times more common in NZ which is likely due to the climate crisis (Mishra, 2023).  

Internationally the European heatwave in July 2023 has been attributed to increased 

greenhouse gas emissions.  The impact of these events results in changing perceptions of 

climate change and more pressure from consumers and investors.  

Legal opinions in UK, Australia, NZ and Canada have suggested that directors’ duty of care 

requires them to factor climate change into their business decisions and that understanding 

climate risk is key to mid-long term strategy and resilience (Chapman Tripp, 2020).  This is as a 

result of increased pressure from stakeholders’ view to long-term sustainability and thinking 

more widely than solely on economic returns.  A company director has a duty of reasonable 

care which is increasingly including the need to consider climate-related risks. 

In response to this, the Climate Leaders Coalition has been formed to unite NZ businesses and 

accelerate transition towards a zero carbon and climate resilient future.  The coalition has 

been signed by over 70 CEOs of NZ companies including, ANZCO, Silver Fern Farms, 

Countdown and Foodstuffs.  Collectively, signatories’ companies create around 32% of NZ’s 

GDP.  One of the initial requirements for signing is for the companies to proactively enable 

suppliers to reduce emissions (Climate Leaders Coalition, 2023). 

Each company has emissions targets known as scope one, two and three emissions.  Scope 

one emissions are direct emissions caused by assets owned or controlled by an organisation 

such as buildings or vehicles.  Scope two emissions are created by the production of energy 

that an organisation uses (e.g. can they source green generation from their electricity 

company).  Scope three emissions are produced by customers or suppliers.  It is scope three 

emissions that are the most difficult to control and the largest part of an organisation’s carbon 

footprint (Read, 2022). 

According to MPI (2023), meat and wool exports totalled $11,940,000 in 2023.  The largest 

export partner was China (37%) followed by US (20%) and EU (12%).  NZ is unique to other 

farming nations ins that a large portion of our product is exported, the markets therefore are 

reliant on the policies and consumer views of trading partners as they are on domestic 

regulation.  

5.2 Food Processors 
Globally food retailers are increasingly focusing on scope three emissions as a result of 

government regulation, increased customer pressure and director responsibility.   

Figure 4: Siging of the Paris Agreement (Source: United 
Nations, 2023) 
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UK supermarket Tesco has targeted to reduce scope three emissions by 17% by 2030 (from a 

base year of 2015).  They have written to each of their supplier partners requesting they disclose 

their current emissions, establish a net zero ambition and set science based targets to support 

delivery of their ambition.  Tracking emissions progress on farms would be a requirement for 

supplying Tesco’s” (Uys, 2022). 

Locally, NZ supermarket chain Countdown had invited all suppliers to take part in a 

programme to measure and report emissions in response to its commitment to reduce its 

supplier emissions by 19% (Uys, 2022). 

Many international food and beverage companies are setting ambitious emissions targets and 

increasingly mandating their suppliers to provide a product that meets the company’s stated 

climate goals.  Scope three emissions targets for these companies occur in the supply chain 

which includes the emissions associated with the production of raw materials.  Food retailers 

are looking for reduced emissions in their supply chains to help them to deliver on their 

commitments (Leahy et al., 2020).   

Some of the emissions targets for global food producers include: 

 Danone – reduce scope 3 emissions intensity by 50% of 2015 levels by 2030 

 Mars Inc. – reduce total emissions by 27% of 2015 levels by 2050 
 Nestle – reduce scope 3 emissions by 8% by 2020 from base year 2014 

 General Mills Inc. – reduce absolute GHG emissions across the full value chain by 2025 

As a result, over the past six years’ companies like Nestlé, Mars and Danone announced they 

will only buy from suppliers who achieve significant emissions cuts (Leahy et al., 2020). 

Figure 5 shows a summary of what global food companies emissions targets are their 

deadlines.  It shows the trends are either smaller reductions in short term or in the long-term 

net-zero.  Most of these companies will have both short and long-term targets for the 

reductions in emissions. 

 

      Figure 5: emissions targets and deadlines for major food retailers (Source: Raboresarch 2022) 

Most international meat processing companies have an environmental sustainability 

statement which includes a commitment to reduce emissions.  In many cases, this is to reach 

net zero emissions within a specified timeframe.   
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This already looks good for NZ producers, as despite our geographical isolation compared to 

overseas markets, our grass-based pastoral livestock systems are seen as some of the best in 

the world.  The Global Warming Potential for New Zealand beef and sheep, shipped either 

chilled or frozen to markets in Asia, Europe and America is low and is on the bottom range of 

published values for global beef and sheep production, despite our distance from markets 

(Meat Industry Association, 2019).  There are however still requirements to show an intention to 

reduce emissions further as other international competitors also change their practices.    

In a recent interview, Climate Commissioner Rod Carr warned against complacency, saying 

while New Zealand was once the most efficient, other countries, who have different farming 

practices (e.g. animals in barns) are quickly catching up. Noting that “We may be best in class, 

but in a class that is rapidly changing,” (Johnston, 2023),  

5.3 International Trade 

NZ is heavily dependent on its agricultural exports, accounting for 65% of total trade with a 

value of NZ$45 billion in 2023 (Guenther et al., 2023).  

Free trade agreements allow for market access without trade tariffs.  In 2023 Agribusiness 

Agenda (KPMG, 2023), a priorities survey amongst sector leaders, signing high quality trade 

agreements was the second ranked priority.  Globally, environmental regulations are also 

becoming a stronger focus and being reflected in free trade agreements, regulations, 

investment programmes and product sourcing trends. Environmental credentials are likely to 

be contested to a greater extent in global trade negotiations over time. (Ministry of Primary 

Industries, 2023) 

NZ has recently signed a trade agreement with the European Union (EU), our third biggest 

trading partner for meat and wool.  The EU has a new approach to trade agreements to 

promote green growth by including Trade and Sustainable Development chapters in each of 

their trade agreements.  This was the first trade agreement from the EU to promote green and 

just growth a commitment made in June 2022.  The trade and sustainable development 

chapters in the NZ-EU FTA include a sustainable food systems section which includes the 

carbon footprint of food production and consumption (Johnston, 2023). 

The trade agreement includes a commitment to both parties’ commitments to the Paris 

Climate Agreement and will apply trade sanctions to any material breaches of the EU’S NDC 

which is a net reduction of at least 55% in GHG emissions by 2030 compared to 1990 (European 

Union, 2022).  Likewise, any products imported from EU to NZ are required to align with our NDC 

under the Paris Agreement.  If New Zealand cannot reduce GHG emissions by 30% by 2030, it 

could be sanctioned or cut off by the EU. 

In addition to this, the EU have announced a proposal to put levies on imported goods that 

are not subject to carbon pricing in their home countries.  This will initially focus on 

manufactured goods that are subject to the NZ emission trading scheme (New Zealand 

Foreign Affairs & Trade, 2023). 

5.4 Consumers 
The Agribusiness and Economics Research Unit at Lincoln University (AERU) was involved in a 

four-year research programme from 2017-2022 to determine international customers’ 

willingness to pay for certain attributes.  The survey revealed that for some customers, carbon 

reduction can play a significant role in their choice of product.   
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The UK market was tested for NZ Lamb and Beijing China for Beef.  In the UK 39% of consumers 

indicated they were willing to pay a premium of 13% for carbon neutral lamb.  In China, 15% 

of beef consumers were willing to pay on 

average 70% more for carbon neutral beef. 

Ministry for Primary Industries also surveyed 

China, UK and US to determine what 

qualities they place importance on when 

purchasing NZ beef.  For all markets, the 

most important attribute when purchasing 

was the quality of meat.  Environmentally 

sustainable production was not amongst 

the top 5 attributes considered and was 

rated well below grass-fed.  There was 

however significant support for a carbon 

neutral scheme with all markets suggesting 

a willingness for a 10%-15% premium 

(Ministry for Primary Industries, 2020). 

BLNZ performed a product attribute study 

in 2017 studying the importance consumers 

place on different product attributes in Shanghai China and California USA.  Carbon neutral 

production was important to 43% of consumers in Shanghai and 17% of consumers in California.  

In both markets, carbon neutral production rated lower than food security attributes such as 

antibiotic free, GM feed free, and no added growth hormones (O'Malley, 2018). 

Our largest export market for red meat and wool is China with 37% of exports.  China is one of 

the 196 countries that signed the Paris agreement.  China’s NDC is to reach peak CO2 emissions 

before 2030 and achieve carbon neutrality before 2060.  Most of China’s focus has been to 

reduce GHG emissions by changing energy systems, transportation and using offsets 

domestically (Transition China, 2021).  While moving to lower emissions foods is not part of their 

NDC, environmental awareness is changing consumer behaviours. 

The AREU Unlocking Export Prosperity survey in 2021 ranked China as placing more importance 

on environmental conditions when purchasing food products than the UK or Japan.  Similar to 

the MPI survey, the environmental condition was ranked lower than quality of product.  When 

considering environmental conditions, the Chinese consumer placed importance on other 

factors such as biodiversity, water quality and air quality, as much as they did on GHG 

emissions (Lincoln University Agribusines & Economics Research Unit, 2023). 

5.5 Premium Products 
Despite demand, there have been very few low-carbon food products available to consumers 

however niche markets have now emerged for Carbon Neutral products.  Silver Fern Farms, 

one of NZ’s largest meat processors developed a Net 

Carbon Zero product for the US Beef market. Net Carbon 

Zero recognises that, for every pound of product sold, the 

equivalent amount of emissions need to be removed by 

vegetation occurring on the group of farms that supply the 

product. 

Emissions are independently measured and certified by 

Toitu Envirocare, a NZ government subsidiary which is an 

internationally recognised environmental certification 

organisation.  The product is labelled and marketed as 

zero-carbon (Silver Fern Farms, 2022). 

Figure 6: highest raked attributes for red meat (Source: MPI, 
2020) 
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The trial for the zero-carbon beef specifically measured sequestration on farm, including some 

vegetation that would not be eligible for the ETS. Regardless of this, it would be unachievable 

for some properties to reach net-zero emissions as evidenced by the costs involved in the 

scenario analysis. 

A risk of labelling products as carbon neutral is that 

consumers are increasingly becoming aware of carbon 

neutral claims and the concept of “greenwashing”.  

Greenwashing is when an organisation makes false or misleading claimed in relation to their 

environmental credentials (KPMG, 2022). 

In response to greenwashing claims, the EU have introduced rules that will outlaw claims that 

products are carbon neutral or have reduced environmental impacts thanks to emissions 

offsetting.  This also extends to sustainability labels which are not based on certification 

schemes (Morrison, 2023).  Greenwashing affects niche carbon neutral products such as zero-

carbon beef as consumers become sceptical regarding carbon neutral claims and therefore 

less likely to pay a premium.   

5.1. Finance 
Access to capital is a major barrier to entry of sheep and beef farming.  Internationally investors 

are demanding sustainability which impacts the cost of capital.  As at 30th June 2023, total NZ 

debt across sheep and beef properties is approximately $15 billion (Laming, 2023). 

The Financial Sector (Climate-related Disclosure and Other Matters) Amendment Bill was 

assented in October 2021 and required banks to disclose the impact of climate change on 

their business and how they would manage climate-related risks and opportunities. This will 

include the emissions and reduction plans of their customers (KPMG, 2022). 

Financers are required to have an environmental, social and governance (ESG) policy which 

requires them to update investors.  Increasingly investors have expectations with regards to 

these areas.   

The Sustainable Agricultural Finance Initiative (SAFI) was launched in 2021 to provide a 

consistent framework for the finance sector to integrate sustainability considerations into 

funding for the NZ Agri Sector.  Environmental aspects included in the SAFI guidance include 

climate change and mitigation (The Aotearoa Circle, 2021).   

In addition to this, the United Nations has led the Net Zero Banking Alliance (NZBA) which is a 

group of banks aiming to transition their lending and investment portfolios to net-zero emissions 

by 2050.  NZBA membership is estimated to be 41% of global banking assets (United Nations 

Environment Programme, 2023). 

As at June 2023, the share of the agri-debt market was mostly held by five banks (Laming, 

2023); 

 ANZ  25% 
 ASB  17% 

 BNZ  22% 
 Rabobank 20% 

 Westpac 14% 

Although there has been much talk about sustainability-linked farming loans, BNZ is the only 

bank which has implemented this product thus far.  The have developed a loan allows for 

farmers to set a series of sustainability linked key performance indicator’s (KPI) (including a 

GHG emissions reduction KPI) and prices the cost of debt based on performance against these 

KPIs.  These are aligned with the above criteria for the sustainable agricultural finance initiative. 

BNZ have disclosed their first set of targets to the Financial Markets Authority which includes 

dairy.  They have indicated that sheep and beef will be published next year (BNZ, 2023).   

Figure 7: Net carbon-zero beef (Source: Silver 

Fern Farms, 2022) 
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ANZ have focused their sustainability policy on good energy home loans and are starting to 

provide sustainability linked loans for business customers (ANZ, 2022).  Their largest business loan 

in NZ has been $320 million sustainability linked working capital facility with Silver Fern Farms  

(Ministry of Primary Industries, 2023).   While this may not directly impact on-farm interest rates, 

there may be pressure for Silver Fern Farms to reduce scope three emissions which includes 

suppliers. 

Rabobank is Dutch owned and has committed to the Dutch Climate Agreement along with 

the NZBA. They have focused on their own business operations but assess non-financial 

performance indicators of customers and are increasingly requiring their clients to have farm 

environment plan’s (Rabobank New Zealand, 2023).   

ASB and Westpac have both introduced business sustainability loans which support businesses 

by providing a special interest rate on loans for eligible environmental purposes.  Both of these 

loans extend to farming clients who are keen to change to resilient agricultural practices 

(KPMG, 2022) 

5.2. Implications 
The various pressures that influence climate change and the reduction of greenhouse gas 

emissions on farm are summarised in figure 8. 

The top layer of the diagram shows the public pressure regarding climate change from all 

stakeholders including consumers, lobbyists and investors.   Such pressure, along with scientific 

advice has resulted in the Paris Agreement which is also in this layer as it is an overriding feature 

of all environmental legislation. 

The next layer represents the responsible parties as a result of public pressure. This includes 

government and policy which as a result of the top layer has resulted in the introduction of 

Nationally determine contributions 

and policies such as the Climate 

Change Response Act and the 

Financial Sector (Climate-related 

Disclosure and Other Matters) 

Amendment Bill.  Environmental 

pressure from stakeholders also 

has an impact on directors’ duty 

of care. 

The next layer represents the 

various alliances that have been 

formed between organisations, of 

which membership strengthens 

the importance they place on 

environmental factors.  Those 

listed in the diagram are some 

examples of local and 

government alliances that relate 

to the primary sector.  The fourth 

layer are processors (either 

exporters or retailers) and 

financers that directly have an 

impact on the farm. 

The arrow on the left hand side 

also shows that farmers are 

ultimately responsible to       Figure 8: pressures on a farmer to reduce GHG emissions 
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consumers.  While the organisations in the middle layers’ place importance on environmental 

factors it is the end consumers which matter the most. 

Currently most of the demand for emissions reduction is from retailers, processors and financers 

wanting to reduce scope 3 emissions as part of their ESG polices (the three middle layers).  The 

demand from consumers is low, as they mostly favour other factors over the carbon footprint 

of their red meat. 

Aside from the emissions trading scheme, which rewards tradable carbon credits for the 

sequestration of carbon emissions, reasons to consider reducing GHG emissions on farm 

include: 

 contributing towards NZ’s climate change plan under the Paris Agreement; 
 gaining access to markets which have import related obligations as part of their 

commitment to the Paris Agreement; 
 fulfilling the requirement of a customer or financer to meet their scope three emissions 

targets;  

 reducing the potential emissions levy liability under the proposed He Waka Eke Noa 
scheme; 

 attracting capital investment either through financers or equity partners by aligning to 

their sustainability policies and targets producing a premium product targeted at the 
green consumer markets, marketed as low-emissions, or 

 achieving an emission reduction based KPI through a sustainability linked loan to 

achieve a discounted interest rate. 

6 Conclusions 
The purpose of this report was to determine the costs of greenhouse gas emissions reduction 

on sheep and beef properties and review some of the reasons why farmers should consider 

emissions reduction. 

Reducing stocking rates and planting forestry as offsets to other emissions created on the farm 

are currently available mitigation methods but in most instances come at a cost. Based on the 

scenario analysis, plantation forestry on unproductive areas is an option to reduce emissions 

and diversify farm income resulting in a very small increase in net present value.  Other 

literature showed a decrease in cost, emphasising that it depends on specific factors to the 

property and operations. 

When assessing which mitigation method to use, the reasons for mitigation should be 

considered and the time frame for the emissions reduction goal.  Additionally, a breakdown 

of the cost per kilogram of meat produced and the cost of reduction in terms of tonnes of CO2 

equivalents should also be considered to determine the minimum expected premium or 

maximum emissions price. 

In some instances, paying the proposed emissions levy would be a more cost-efficient option 

than the reduction method. 

As a result of increased stakeholder pressure and commitment under the National Standard 

Contribution under the Paris Agreement, organisations are reporting on sustainability and have 

emissions reduction goals.  This includes international food producers and financers, both of 

which are critical to a sheep and beef operation. 

Despite this there been very little activity regarding low-emissions meat or sustainability linked 

loans so far and overseas consumers have indicated that carbon neutrality is not the 

determining factor when purchasing red meat. 

Based on this, the most likely short term benefit to reducing emissions is to reduce the 

anticipated emissions levy under the He Waka Eke Noa proposal.  Applying the pricing 

proposal to the scenario analysis demonstrated that in many instances, the cost of reducing 
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emissions would be less than the proposed levy but would ultimately depend on the 

circumstances of the farming operation. 
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7 Recommendations 
Much analysis is required to determine if a method of reducing greenhouse gas emissions on 

a sheep and beef property is worth pursuing.  The scenario analysis used is an approximation 

of the results for a hypothetical property based in the Clutha District, however a much 

customised approach must be applied for each farm to be able to determine whether to 

adopt these forms of mitigation. 

When a farmer and/or their advisors are assessing the suitability of a mitigation option, they 

should consider: 

 the impact of emissions levies on the expected cost by factoring the saving that the 

method would provide on the emissions pricing levy; 
 if the cost of the mitigation method is more than the expected emissions levy price and 

therefore paying the levy would be a more cost efficient option; 

 reviewing the cost of mitigation on the basis of kilogram of meat produced on farm to 
determine the minimum premium required to ensure there is a benefit from the 

mitigation; 

 based on the existing land use, harvesting cost and expected return on investment 
assessing if the forestry plantation would be profitable when harvesting; 

 their ability and the potential for their property to increase production, while reducing 

stocking rate and the costs (including fertiliser emissions) that may be incurred to 
achieve this; 

 scope 3 emissions policies of the organisations that have a direct impact on their 
farming businesses, and 

 demand from international and domestic consumers for low emissions products and 

their willingness to pay a premium. 
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Appendix 1 Assumptions 
Base Farm 

 Total stock units 6,682 

 Total area 1,023, effective area 894 

 Stocking rate 7.5 stock units/ha 
 Lambing 128% 

 Calving 81% 

 Fertiliser per year 
o Non-urea Nitrogen  3,196kg 

o Urea with N Inhibitor  9,660kg 

o Urea without N Inhibitor 3,672kg 
o Lime    210 tonne 

o Dolomite   52 tonne 
 Total EBIT $325,579 

Scenario One 

 Convert 50% of unproductive area to forestry (66ha) 

 Pinus Radiata, cost of planting $2,100/ha  

 28 Year cycle, harvest at year 28  
 Production 184 tonne/ha – based on yield tables pruned, non-production thinning 

 Income $192/tonne 

 Costs of harvest – sourced from local forestry contractor 
o Harvesting $35/tonne 

o Roading $10/tonne 

o Transport $29/tonne 
 Ongoing administration costs $50/ha/year 

 Pruning costs – year 5 $750/ha, year 8 $900/ha 

Scenario Two 

 Convert 50% of unproductive area to forestry, decrease stocking rate by 1 stock unit/ha 

to 6.5/ha 
 Forestry costs as above 

 Sale of capita livestock in year one of 676 breeding ewes and 36 cows at national 

average market values set by Inland Revenue Department 
 Total Stock Units 5,792 (86.7% of base farm stocking rate) 

 Reduction in EBIT of $43,389 to $282,190 

Scenario Three 

 Decrease stocking rate by 1 stock unit/ha  

 Reduction in stocking rate and EBIT as in scenario two without any forestry 

Scenario Four 

 Decrease stocking rate by 1 stock unit/ha and increase lambing by 10% (over 3 years) 
 Reduction in stocking rate and EBIT as in scenario two 

 Increase lambing percentage in year one by 5%, year two by 7.5% and year three 

onwards by 10% 

Scenario Five 

 Convert half of the unproductive area to plantation forestry, decrease stocking rate 
by 1 stock unit/ha and increase lambing percentage by 10% 

 Forestry as in scenario one 

 Reduction in stocking rate and EBIT as in scenario two 
 Increase in lambing percentage as in scenario four 

Appendix 2 Livestock Reconciliations 
Base Farm 
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Opening 

stock Age up Age up Bred Sold Brought 

Closing 

Stock 

Deaths 
& 

Missing 

Lambs    (1,270) 5,576  (4,306)    

Hoggets 1,270  1,270  (1,270)    1,270   

2 Tooth Ewes 1,221  1,270  (1,221)    1,221  49 

Mixed Age Ewes 2,017  1,221  (1,124)    2,017  97 

Older Ewes 1,124   1,124   (1,050)  1,124  74 

Rams 37      10  37  10 

Total 5,668  3,761  (3,761) 5,576  (5,356) 10  5,668  230 

         

Rising 1 Heifers 38   (38) 38    38   

Rising 2 Heifers 33  38  (33)    33  5 

Mixed Age Cows 136  33    (28)  136  5 

Rising 1 Steers 19   (19) 99  (80)  19   

Rising 2 Steers 21   19   (18)  21  1 

Breeding Bulls 2      1  2  1 

Total 250  71  (71) 137  (126) 1  250  12 

 

Decrease stocking Rate – Year One 

 

Opening 

stock Age up Age up Bred Sold Brought 

Closing 

Stock 

Deaths 
& 

Missing 

Lambs   (1,270) 5,576  (4,306)    

Hoggets 1,270  1,270  (1,270)    1,270  0 

2 Tooth Ewes 1,221  1,270  (1,221)    1,221  49 

Mixed Age Ewes 2,017  1,221  (1,124)    2,017  97 

Older Ewes 1,124  0  1,124   (1,726)  448  74 

Rams 37      10  37  10 

Total 5,668  3,761  (3,761) 5,576  (6,032) 10  4,992  230 

         

Rising 1 Heifers 38  0  (38) 38    38  0 

Rising 2 Heifers 33  38  (33)    33  5 

Mixed Age Cows 136  33    (64)  100  5 

Rising 1 Steers 19   (19) 99  (80)  19  0 

Rising 2 Steers 21   19   (18)  21  1 

Breeding Bulls 2      1  2  1 

Total 250  71  (71) 137  (162) 1  214  12 
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Decrease stocking Rate – Year Two 

 

Opening 
stock Age up Age up Bred Sold Brought 

Closing 
Stock 

Deaths 

& 
Missing 

Lambs   (1,270) 4,712  (3,442)    

Hoggets 1,270  1,270  (1,270)    1,270   

2 Tooth Ewes 1,221  1,270  (1,221)    1,221  49 

Mixed Age Ewes 2,017  1,221  (1,124)    2,017  97 

Older Ewes 448  0  1,124   (1,050)  448  74 

Rams 37  0  0    10  37  10 

Total 4,992  3,761  (3,761) 4,712  (4,492) 10  4,992  230 

         

Rising 1 Heifers 38   (38) 38    38  0 

Rising 2 Heifers 33  38  (33)    33  5 

Mixed Age Cows 100  33    (29)  100  4 

Rising 1 Steers 19   (19) 70  (51)  19  0 

Rising 2 Steers 21   19   (18)  21  1 

Breeding Bulls 2      1  2  1 

Total 214  71  (71) 108  (98) 1  214  11 
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Appendix 3 Income Forecasts 
Scenario one 

 

Scenario Two 
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Scenario Three 

 

Scenario Four 
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Scenario Five 

 

Appendix 4 Emissions Levy Calculation 
Base Scenario 

 

Scenario one 

 

Scenario Three 
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Appendix 5 Sensitivity Analysis  
Discount rate & forestry income per ha – Difference NPV 

  Discount Rate Used 

Fo
re

st
ry

 r
e

tu
rn

 p
e

r 
h

a
 (

$
) 

106,236  3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 

10,000  3,838  (51,150) (90,949) (119,491) (139,688) (153,697) (163,124) (169,162) (172,701) (174,405) 

15,000  148,074  58,897  (6,768) (54,933) (90,055) (115,446) (133,573) (146,279) (154,940) (160,588) 

20,000  292,309  168,945  77,413  9,625  (40,422) (77,194) (104,022) (123,396) (137,179) (146,771) 

21,712  341,695  206,625  106,236  31,729  (23,428) (64,097) (93,904) (115,561) (131,098) (142,040) 

22,000  350,003  212,964  111,085  35,448  (20,569) (61,893) (92,202) (114,242) (130,075) (141,245) 

25,000  436,544  278,993  161,594  74,183  9,211  (38,943) (74,471) (100,512) (119,418) (132,954) 

30,000  580,780  389,040  245,775  138,741  58,843  (691) (44,920) (77,629) (101,657) (119,138) 

35,000  725,015  499,088  329,955  203,299  108,476  37,560  (15,369) (54,746) (83,896) (105,321) 
 

Appendix 6 Thematic Analysis 
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