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Introduction
1. Ashburton District Council (Council) welcomes the opportunity to submit on the first package of
draft advice to Government.
2. While Council is also a signatory to the Canterbury Mayoral Forum submission, this submission
reflects matters of emphasis for Ashburton district.
3. Council would like to thank Dr Rod Carr for meeting with Elected Members and staff on Monday 8
March. The discussions around the draft advice during the workshop were valuable for all in
attendance.
4. Council notes that New Zealand has a responsibility to contribute to the global efforts to limit
warming within 1.5°C higher than pre-industrial levels. Council also recognises that change will need
to be made across all sectors to reach this goal.
About Ashburton District
5. Located an hour’s drive south of Christchurch, more than 35,3001 residents live in the Ashburton
District, with the main town of Ashburton accounting for over 50% of residents. The rest of our
residents live rurally or in smaller towns or villages.
6. Ashburton District has experienced moderate and sustained population increase since the mid1990s, increasing by 23% between 2006 and 2013 (a 3.3% increase per year). This growth is now
slowing, with an average growth of 1.3% per year since 2013. The expansion of irrigation and
agricultural diversification on the Canterbury Plains have been major factors in this growth.
7. Comments on the draft advice package are under relevant chapter headings below.
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Emissions budgets
8. Council supports enabling recommendation 5, to develop new and more effective mechanisms that
incorporates the views of all New Zealanders when determining how to prioritise climate actions
and policies to meet emissions budgets over the next 30 years.
The path to 2035
9. Canterbury plays a large role in NZ’s agricultural production, and Ashburton District has a strong
agricultural focus. As farming is so predominant in our economy, over 40% of our residents are
located out of town. This makes the goal of increased use of public transport, walking and cycling
across our population very difficult.
10. However, Council notes that adoption of electric vehicle use will help to reduce transport emissions
in our district. Council supports the advice to Government that recommends support and incentives
should be provided to help make this happen, as per page 6 of the executive summary and
necessary action 2.
11. Council supports the focus on new native forests for sequestration, as this will not only remove
carbon from the atmosphere but also ensure that habitat is provided for biodiversity to thrive.
Council also notes that the benefits of more pine plantings are short-term, and not intergenerational in character.
The impacts of emissions budgets on New Zealanders
12. One of Council’s concerns is the effect that these changes will have on the employment and income
of our residents. The Climate Change Commission has recommended the development of an
Equitable Transitions Strategy to support the climate change transition in an equitable and
inclusive way. The aim of the strategy is to ensure young people, low income communities, Māori
and Pasifika and people with disabilities are not disproportionately impacted. Council supports this
recommendation.
13. Council feels that the draft advice could go further and point out the support needed for rural areas
and agricultural sectors to carry out the transitions that are proposed. Council has done its own
research into the impacts of freshwater reforms on agricultural production (a parallel issue with
significant impacts for farming), attached as appendix 1. While we note that farmers have a
generation in which to respond to these twin challenges, the sooner viable transition pathways are
identified, the sooner the response can begin.
14. Council also notes and supports the observations made by the Commission that transforming best
agricultural practice into common practise will bring carbon emission reductions, and provides a
pathway that the sector can advance along in the immediate future.

Direction of policy in the emissions reduction plan
15. It is Council’s view that the package of actions for the agriculture sector are general and not specific
enough. Not all farms are the same, therefore one pathway may not be realistic for all farms.
16. In the time-critical necessary action 4 (d), the draft advice advocates a long-term plan for targeted
research and development of new technologies to reduce emissions from agriculture. Council
supports research or development of new technologies to help reduce emissions and increase
sustainability, while maintaining (or improving) the production and profitability of agricultural
practices in New Zealand.
17. Council supports the advice that incentives are needed to get more native trees planted, as
mentioned in progress indicators for the time-critical necessary action 5. Many farmers in our
district have planted natives on their property, but that comes at a cost to them through purchasing
of plants and loss of productive agricultural land.
Biogenic methane reductions
18. It is clear we must reduce biogenic methane emissions in the future as part of the global effort to
limit warming to 1.5°C. While there are current methods that can quickly and effectively reduce
biogenic methane emissions, a lot of these methods are not viable options for farmers. Therefore,
for reduction to occur, we need new methods of reducing our emissions. Council supports any
further research into new technologies and practical ways of doing this.
19. Genetically engineered (GE) feed is commonly used around the world. In the US, more than 95% of
food-producing animals consume feed containing GE ingredients2. Research into GE feed may also
bring about new opportunities, such as a reduction in Nitrogen and Phosphorous pollution.
20. Genetic engineering can also support carbon mitigation through carbon fixing3, drought-resistant
trees and crops4, enhanced CO2 removal5, amongst others.
21. Council acknowledges that biogenic methane emissions from New Zealand need to reduce in the
long-term, and suggests that the Climate Change Commission re-sparks debates and discussions
around genetic engineering.
Other challenges
22. With the introduction of the National Policy Statement for Freshwater Management in 2020, farmers
face twin challenges. The prospect of prosecutions under the RMA for freshwater non-compliance
may have an unintended consequence of diverting attention from emissions management. Council
suggests that research be undertaken into methods that support farmers to meet both the
freshwater requirements and the biogenic methane reduction requirements.
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A. L. Van Eenennaam, A. E. Young, Prevalence and impacts of genetically engineered feedstuffs on livestock populations, Journal of Animal Science,
Volume 92, Issue 10, October 2014, Pages 4255–4278, https://doi.org/10.2527/jas.2014-8124
3 This scientist thinks she has the key to curb climate change: super plants | Plants | The Guardian
4 Fight Global Warming with Genetically Altered Trees (scialert.net);
5 Engineering a way out of climate change: Genetically modified organisms could be the key (phys.org)

Concluding remarks
23. Council appreciates the time and research that has gone into the draft advice. We are grateful for the
time that Dr Rod Carr took to come and speak to elected members and staff of the Ashburton District
Council.
24. While the draft advice is supported, Council would like to see additional and more granular support
for the agricultural sector, and an incorporation of different possible options to reduce biogenic
methane emissions in NZ, for example, genetic engineering.
25. Council thanks the Climate Change Commission for the opportunity to submit on the draft advice.

Mayor
Neil Brown

Chief Executive
Hamish Riach

Appendix 1

Land and Water Management in Ashburton District – Economic Impact Report
Executive Summary
The National Policy Statement for Freshwater Management and associated legislation has reframed the
approach for land and water management in New Zealand. These are intended to address a range of issues
associated with freshwater quality and land management, particularly in relation to the role that primary
production plays with the environment. The regulations are significant. They are likely to change the way a
number of farm systems are structured and how they operate.
This report was requested by the Ashburton District Council to assess the possible economic impact of the
National Policy Statement for Freshwater Management and the associated legislation. It aims to provide an
understanding of the implications of, and estimate the potential economic impact of the regulations at both
farm and community level in the Ashburton District.
Existing economic and farm practice change modelling data was used as the basis for calculations. This modelling
was previously undertaken to identify the impact of ‘Plan Change Two’ of the Canterbury Land and Water
Regional Plan on the Hinds Plains Catchment, and it has been used to provide a very conservative indication of
the economic impact of the new regulations. The modelling data was extrapolated across the wider Ashburton
District.
The impact assessment identified a significant change in land use as farm businesses responded to regulations
and the requirement to reduce nutrient losses. Typically, the businesses moved away from intensive, high input
systems to less intensive, lower input farm systems. Complete system changes and land use changes are
predicted to occur as the mitigation and nutrient loss requirements became more stringent.
The most stringent mitigation under Plan Change Two was used as a proxy for calculating the economic impact
of the new regulations. Under these conditions, dairy farming land-use decreased from approximately one third
of land area to one fifth of land area. This is replaced by a large increase in sheep and beef land-use and a slight
increase in arable farming.
Coinciding with the change in land-use, all land uses also see a reduction in profitability. In the case of dairy
farming, which shows the greatest impact of the regulations, profitability declines by 83%, with other farm types
also showing reduced profitability. The remaining low level of profitability may pose a significant challenge for
meeting principal repayment obligations in the future, and potentially call into question the economic
sustainability of some farm businesses.
Under the National Policy Statement for Freshwater Management and the associated legislation, conservative
estimates show that farm profitability will decline by -$57.9M or -83%, and farm expenditure will decline by $139.9M or -23% across the district. This will flow through to affect 653 employees. These figures do not take
into account the effects of Plan Change Two on farms in the Hinds Plains Catchment.
The regulations will challenge existing farming systems with a number of established farm practices needing to
change, and new technology and innovation adoption will be required. This will come at a cost and will push
farm businesses beyond their comfort zone. Many businesses will be faced with significant profit reductions,
farm spending will reduce affecting jobs on-farm and in the Ashburton community.
These will be significant issues to navigate and this report makes two recommendations to continue moving
forward:

1. The Ashburton District Council receives the report.
2. That the report be referred to the Canterbury Mayoral Forum and other relevant stakeholders (both
political and industry organisations) for consideration and comment.

Land and Water Management in Ashburton District – Economic Impact
Author – Richard Fitzgerald

Problem Definition
New land and water management regulations have been implemented by the New Zealand Government,
however, there has been limited assessment of the economic impact of these rules. Understanding the quantum
and the way these regulations may affect businesses is important for managing the negative effects.

Introduction
Land and Water are important natural resources which underpin the economic development of Ashburton
District. The sustainable use of these resources is critical so that opportunities for future generations are not
restricted by the activities of today. This requires a careful balancing act between current and future needs.
After a period of community consultation and submissions on the ‘Essential Freshwater’ reforms late last year,
several pieces of legislation were passed into law in early August 2020 – the National Policy Statement for Fresh
Water Management (NPS-FWM), the National Environmental Standards for Fresh Water Regulations and Stock
Exclusion Regulations. These are intended to address a range of issues associated with freshwater quality and
land management, particularly in relation to the role that primary production plays with the environment.
The rules will affect all types of farming with a greater impact on more intensive land uses. Ashburton District
is recognised as having intensive agricultural land uses, except for high-country farming.

Economic Impact
Initial work was undertaken by primary industry levy funded bodies during the ‘Essential Freshwater Policy’
submission period in October 2019 (Doole, 2019; MFE, 2019; Stroombergen, 2019; SENSE Partners, 2019;
Beetham & Garland, 2019). These reports identify a likely decline in farm productivity and profitability as farms
change their management in response to the regulations. Five areas of likely impact are highlighted in the
reports, and are summarised as:
1. Reduced productivity – Limits on Nitrogen input leading to lower stocking rates, restrictions on key farm
management practices, loss of productive land through mitigation measures.
2. Increased operating costs – Additional compliance and audit costs, additional borrowing.
3. Increased capital spending – Upfront spend on mitigation actions such as fencing, stock handling
facilities, infrastructure etc.
4. Reduced opportunities for diversification – Land use changes may require a consent; low producing
farms have restrictions on their ability to lift productivity.
5. Reduction in capital value of land – Uncertainty and complexity of the regulation will undermine
business confidence and is likely to lead to a reduction in land values.

The approach for assessing economic impact
A ‘desk-top’ approach was considered an appropriate and cost-effective way to determine the quantum and
way in which the district may be affected. Two possible approaches were identified.

One approach was to use the modelling and case study data developed for the Essential Freshwater Policy
submission phase. These reports were developed by the agricultural peak bodies and they explored the impact
at a regional and national level with focus on each respective sector.
An alternative approach was to utilise the Hinds Plains Catchment modelling reports (Everest, 2013) which were
initially completed in 2013 and updated in 2018. This work was commissioned by ECAN and explored the
economic impact of Plan Change Two (PC2) of the Canterbury Land and Water Regional Plan on the Hinds Plains
Catchment.
The first approach using Essential Freshwater submissions was dismissed as the reports were considered too
broad, and significant areas of judgement were required to identify suitable datasets relevant to the Ashburton
District.
The Hinds Plains Catchment modelling approach was identified as the preferred basis for assessing the economic
impact of the regulations. This approach was chosen for several reasons:
1. A large proportion of the Ashburton District is evaluated in the reports. The Hinds Plains Catchment
represents nearly half (47%) of all the plains area of the Ashburton District, and is one third of the entire
agricultural land-use, including the high country.
2. The natural resources, geography and community infrastructure are similar for businesses in the Hinds
Plains Catchment as other farms on the plains.
3. The Hinds Plains Catchment reports were commissioned by the regional regulator, assessed using a
recognised farm management modelling tool, Farmax, and were updated and peer reviewed.

Rationale and limitations of using the Hinds Plains Catchment data
It is important to note that using Hinds Plains Catchment data will provide a broad indication of the economic
impact rather than an exact impact figure.
There are two reasons for this. Firstly, the natural resources (soils, rainfall, topography etc) in Hinds Plains
Catchment are broadly similar but not exactly the same as the rest of the district. The variation within the
catchment is reasonably representative of the variation across the remaining plains area of the district. Everest
(2013) highlighted that on-farm practices play a more important role in mitigation rather than the natural
resources per-se. On this basis, the Hinds Plains Catchment Farmax modelled data was considered to be a valid
data set which can be applied to the remaining land area of the plains of the Ashburton District.
Secondly, the requirements for the new land and water regulations are similar but different from PC2. Both aim
to reduce nutrient loss and changes to farm practices through infrastructure investment and reduced farm
inputs. However, they both tackle these issues slightly differently. It is considered that the new land and water
regulations are more stringent than the existing PC2 requirements, with central government intervention in the
day to day management of specific farm practices and a change to the priorities with the use of water (Bennett,
2020). This is evidenced by a range of attributes that must now be given effect through the regulations. Of
particular significance are the freshwater Nitrate – Nitrogen attribute levels for rivers. Under PC2, 6.9mg
nitrogen per litre (mgN/L) or less was required, whereas the new regulations require the level to be 2.4mgN/L
per litre or less.
When considering the validity of using the Hinds Plains Catchment modelling on a district wide basis, it is
considered that both the land use, and the natural resources are similar. The environmental outcomes sought
by PC2 and the new regulations are aligned, though the new regulations require a higher standard of water
quality. On balance, it is considered that using the Hinds Plains Catchment modelling as a reasonable starting
point for estimating a district wide economic impact.

Method
The Ashburton district-wide economic impact was determined by calculating the effects on each type of land
use and by how large of an area that land use accounted for in the district. This was undertaken in six steps:
1. Determine the area of each land use in the Ashburton district - The ‘footprint’ of each land use was
calculated using a land-use map created in 2012 (LandcareResearch, 2012). This map used GIS data to
determine the acreage of each type of land-use in the district.
a. The current-day area of dairy farming was updated using 2020 data (Infometrics, 2020).
Judgement was applied to estimate the land-use change in the intervening period for arable,
mixed system, sheep and beef, deer and horticulture in 2020.
b. Estimates were made for irrigation use based on an interview with an irrigation company, Irrigo.
This identified 220,000 hectares (79%) of the plains being under irrigation (J. Wright, personal
communication, August 20, 2020).
c. Figures show that dairy support land use accounts for 25% of the land currently used under dairy
farming (Englebrecht & Everest, 2018).
2. Determine the predicted economic impact for each land use - The economic impact calculations for land
use on the Ashburton District plains (as distinct from the high country) are detailed in the ‘MAR
Economic Review report – 2018’. This report identifies economic impact values for dairying, irrigated
and dryland dairy support, irrigated and dryland arable, irrigated and dryland sheep, beef and deer
(Englebrecht & Everest, 2018).
a. The new regulations are more stringent than PC2, therefore the highest level of mitigation, ’48
% reduction’ figures are used (Englebrecht & Everest, 2018, p.17).
b. Figure 5 from Englebrecht and Everest (2018, p. 16) is used to identify the application of the
appropriate mitigation and corresponding economic impact figure.
c. Figure 7 from Englebrecht and Everest (2018, p. 17) is used to calculate the economic impact on
each respective land use.
The horticultural economic impact calculation is based on the irrigated arable figures.
a. Outdoor vegetable production (potatoes, onions and squash) makes the greatest GDP
contribution to the horticultural land use in the Ashburton District (Infometrics, 2020). For this
report, the farm management response to achieving the environmental requirements is
considered to be consistent with arable land-use changes. However, it is recognised that
horticulture is a more intensive land use than irrigated arable.
The high-country economic impact was calculated based on the case study work of Beetham and
Garland (2019).
a. Several sheep and beef case studies were prepared in the report and the case study which most
closely reflected a high-country operation was selected.
b. Case study Farm B was used for the basis of the calculation from Beetham and Garland (2019,
p.39-44, p.68-71)
c. B+LNZ Economic Service dataset (Beef and Lamb NZ, 2020)- Land class 1 classified as ‘South
Island high country – all regions’ was used to cross-reference high country farm production,
stocking rates, product mix, effective area and other farm performance data.
d. Expert judgment in consultation with existing high-country farmers, was used to identify the
possible implications of the regulations on farm performance and economic impact e.g. fencing,
riparian planting, fertiliser use (K. Harmer, personal communication, September 28, 2020).
3. Establish the projected land-use change for the Ashburton district – Using the current area of land in
each land-use as identified in Step one of the methods approach of this report, the predicted changes
in the land-use is calculated using figures presented in Englebrecht and Everest (2018). Englebrecht and

Everest (2018) also discuss that the changes in land use and associated economic impact will create
significant opportunity costs. These are accounted for as follows:
a. Using Figure 6 (from Englebrecht & Everest, 2018, p. 17), the current land use areas are
recalculated using the percentage change of the Hinds Plains Catchment from ‘2018 Estimate’
to ‘land use change for 48%’. The percentage change is applied to the current land use areas
calculated in Step one.
4. Calculate the economic impact on agriculture in the Ashburton District - The different types of landuses across the district for both dryland and irrigated are multiplied by the economic impact as
identified in Step two.
a. Impact = (dairy hectares x Net Profit After Tax (NPAT6)) + (irrigated dairy support hectares x
(NPAT) + (irrigated arable hectares x (NPAT) etc…
b. All the land uses calculations are added together to get a district wide economic impact
assessment for agriculture.
5. Account for changes in farm expenditure and their flow on affect into the district – The changes in farm
expenditure are detailed in the ‘MAR Economic Review report – 2018’. This report identifies changes to
expenditure for dairying, irrigated and dryland dairy support, irrigated and dryland arable, irrigated and
dryland sheep, beef and deer (Englebrecht & Everest, 2018).
a. Using Figure 6 (from Englebrecht & Everest, 2018, p.17), the expense figures relating to each
farm type for Good Management Practice (GMP) and ‘48% reduction’ figures are used,
b. The difference between these figures for each land use are calculated and multiplied by the
respective land use area.
c. The Infometrics Regional multiplier model is applied to the change in farm expenditure to
establish the effect of reduced farm expenditure on employment.
6. Peer review – Infometrics was engaged to review the methodology applied in this report for calculating
the on-farm impact, farm expenditure changes and the effect on employment. The approaches
undertaken in developing this report were considered reasonable.

Results
Total agricultural land in the Ashburton District equates to 395,658 hectares, with 114,153 hectares located in
the high country and 281,505 hectares on the plains. The Hinds Plains Catchment covers 131,411 hectares of
land on the plains of Ashburton District.
To draw a comparison between the well documented Hinds Plains Catchment, with the wider Ashburton District,
table one is created. Table one establishes the projected land-use change for the Ashburton District if it is
subjected to the restrictions proposed under Englebrecht and Everest’s ‘48 % reduction and change land use’.
The results show a significant change in many types of land-use.
Currently, land used for dairy farming equates to 25.5% of the district with a further 6.4% devoted to dairy
support giving a total dairy footprint of 31.9% of the district’s agricultural land. Arable farming covers 20.6% of
land, with sheep, beef and deer using a further 45.6%. This includes high country farming which makes up two
thirds of that area. Under the conditions of ‘48% reduction and land-use change’, the dairy farming footprint
declines to 20.7% of land area. The figures project a significant increase in sheep and beef farming to 55% of
total land use with that increase occurring on the plains, mostly as irrigated sheep and beef farming. Arable
shows a five percent increase in land use.
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NPAT – is ‘Net Profit after Tax’, which excludes principal payment and capital expenditure

Table 1: Land-use from current to 48% reduction in nutrient loss and land use change in Ashburton District

Dairy 3
Dairy Support –irrigated
Dairy Support - dryland
Arable – irrigated (ave 1,2,&3)
Arable (4) - dryland
Horticulture and other
Sheep, Beef & Deer - irrigated
Sheep, Beef & Deer- dryland
High country - sheep and beef
TOTAL

Hinds Plains
Catchment ’48 %
reduction and
change land use’
(%)
-33%
-33%
-33%
+38%
0%
0%
+52%
+0%
0

**Current
Ashburton
District land
use (ha)

Estimated
irrigation/
dryland land
use spilt (ha)

101,278

114,153
395,659

101,278
20,403
4,932
73,648
8,111
6,936
36,242
29,955
114,153
395,658

Derived
from
(Englebrecht & Everest,
2018)

Extrapolated from
Landcare land use
map

(based on 79%
land
being
irrigated)

25,335
81,760
6,936
66197

Ashburton
District - ’48 %
reduction and
change land
use’ (ha)
68,292
13,671
3,304
74,440
11,082
6,936
72,213
31,567
114,153
395,658

The

results of table one show that land-use change will occur to meet the environmental standards. Significantly,
the land-use will shift from more intensive to less intensive practices i.e. from dairy farming to sheep and beef.
These findings are consistent with other research undertaken (Doole, 2019; Higgins & Lefroy, 2020).
The assessment in table two shows an economic impact at a district level of -$113,017,097. This is largely driven
by the negative impact on dairy farming performance which accounts for 62% of the district’s reduction. This
decline grows to 68% when changes to dairy support land-use is included.
Most farm types demonstrate a reduced level of profitability once the mitigation measures are put in place.
Dairy farming is forecast to change from an NPAT of $783 per hectare, under GMP to an NPAT of $131 per
hectare, after the recommended mitigations have been implemented. This change equates to a decline in profit
by 83%.
After the appropriate mitigations, dryland dairy support is forecast to make an operating loss, and irrigated dairy
support, while still making a surplus, is forecast to decline in profit by 91%. Irrigated arable is forecast to decline
by 71% in profitability ($404/ha under GMP to $118/ha after mitigation). Lower input land uses show a variable
response. Dryland arable will produce a net loss, as does dryland sheep, beef and deer, while irrigated sheep,
beef, and deer show a modest improvement in overall farm profitability through changed farm practices.
Table 2: Summary of the estimated on-farm economic impact of ’48 % reduction in nutrient loss plus land use
change’ in the Ashburton District
Table 3- MAR Economic Review data combined with Ashburton District Land use areas

Land use
type
Dairy 3
Dairy
Support –
irrigated
Dairy
Support dryland
Arable
irrigated
(average
1,2,&3)
Horticulture
and other
Arable (4) dryland
Sheep, Beef
& Deer irrigated
Sheep, Beef
& Deerdryland
High country
- sheep &
beef
TOTAL Profit
For
Ashburton
District
Change in
TOTAL Profit

2020
Land
use
area
(ha)

GMP*
NPAT*
($/ha)

Total profit
with Good
Managemen
t Practices
($)

Land
use
change
(ha)

101,278

783

79,300,674

68,292

640

131

8,946,252

20,403

336

6,855,408

13,671

113

30

410,130

4,932

500

2,466,000

3,304

326

-45

-148,680

73,648

404

29,753,792

74,440

219

118

8,784,156

6,936

404

2,802,144

6,936

219

118

818,448

8,111

170

1,378,870

11,082

-4

32

-44,328

36,242

19

688,598

72,213

78

20

1,444,260

29,955

171

5,122,305

31,567

76

39

114,153

9,931,311

114,153

2,672,675

395,658

138,299,102

395,658

25,282,005

AM2** AM3**
NPAT
NPAT
($/ha) ($/ha)

Total profit
with 48%
reduction +
land use
change ($)

The

2,399,092

-$113,017,097
Refer Table
1

(Englebrecht &
Everest, 2018)

Refer Table
1

(from Figure 7
Englebrecht & Everest,
2018, p.17)

*GMP – Good Management Practice; NPAT – Net Profit After Tax;
**AM2/3 - Advanced Mitigation 2/3
+ shaded box denotes the NPAT figure used in the profit calculation

change in expenditure on farm is demonstrated in table three where current land use under GMP is recalculated
for ‘48% reduction and change of land use’. The on-farm expenditure figures are reported by Englebrecht &
Everest, (2018, p.17) and extrapolated across the Ashburton District. The results for the Ashburton District show
farm expenditure is projected to decrease by -$263,427,980 or -22%.

Table 3. Changes in on-farm expenditure from GMP to '48% reduction plus changed in land use’.

Table 3 shows that farm expenditure will decline by 22% through farm practice and land use change with -$263M
less being spent by farm businesses with their suppliers and service providers. Dairy farming shows the biggest
change with a projected 50% decrease from GMP levels. This is partially offset by substitution of land use to
sheep, beef and deer, as well as arable land uses who show increases in spending. These farm systems operate
with a lower cost structure with less inputs, and as a result do not fully replace the decline in expenditure from
dairy
Good Management Practice 48% reduction and changed
(GMP)
land use

Changed
Land Use
(ha)

Expenses
($/ha)

Total expense
change
($)

Expenses
($/ha)

Total
expenses
($)

Current
Land Use
(ha)

Total
Expenses
($)

Dairy

101,278

7,131

722,213,418

68,292

5,760

393,360,134

-328,853,284

Dairy suppt Irrig
Dairy suppt Dry
Arable – Irrig

20,403

2,187

44,622,105

13,671

2,293

31,346,566

-13,275,538

4,932

2,074

10,228,263

3,304

2,054

6,786,790

-3,441,473

73,648

3,731

274,779,793

74,442

3,763

280,123,365

5,343,572

Arable – Dry

8,111

1,724

13,983,778

11,082

1,887

20,912,401

6,928,623

Sheep, Beef
& Deer irrigated
Sheep, Beef
& Deerdryland
Hortic &
other
SnB H
Country

36,242

1,417

51,354,914

72,213

1,558

112,507,854

61,152,940

29,955

1,119

33,519,645

31,567

1,331

42,015,677

8,496,032

6,936

3,731

25,878,216

6,936

3,763

26,100,168

221,952

114,153

123

14,040,819

114,153

123

14,040,819

0

1,190,620,951

Hinds Plains Catchment is 47% of land area. The
remaining district covers 53% of the land area

927,192,898 -263,427,176

(0.53 x -$263,427,176) = -$139,616,404 is the
effect of the NPS-FWM on farm expenditure

farming but contribute toward achieving the required reduction in nutrient loss.
To estimate the employment effect of a change in farm expenditure, the Infometrics Regional multiplier model
has been used. The multiplier model is based on inter-industry relationships within an economy, understanding
how shocks in one industry flow onto other industries and ultimately households. The employment effect of a
change in farm expenditure includes indirect affects (changes relating to farm suppliers) and induced effects
(changes in household expenditure).
The change in farm expenditure and its potential impact on the Ashburton District can be represented by their
effect on employment. Table four shows that 1,233 less people will be employed because of the decreases in
farm expenditure. Employment associated with the dairy industry will undergo greater change (1,624 people

decrease) which is offset with an increase in employment associated with other land uses. The nett effect is
that 1,233 fewer roles will result from the changes in on-farm expenditure.

Table 4. The impact of changes to on-farm expenditure on employment
District wide employment effect
Dairy
Dairy support - Irrig
Dairy support - Dry
Arable - Irrig
Arable - Dry
S,B & D - Irrig
S, B & D - Dry
Hortic & other
SnB High Country
TOTAL
Hinds Plains Catchment is 47% of land area. The
remaining district covers 53% of the land area

-1,624
-66
-17
30
55
341
47
1
0
-1,233
(0.53 x --1,233) = -653 employees is the effect
of the NPS-FWM on employment

Discussion
In order to achieve a 48% reduction in nutrient loss, all farm businesses will need to significantly change their
production systems. This will involve reducing inputs, investment into new infrastructure, changes away from
the current use of land and generally operating a lower input farm system.
The Hinds Plains Catchment is a reasonable representation of the wider Ashburton District with similar types of
farming, biophysical resources, and community infrastructure. Several reports which were drafted for Plan
Change 2 provide an in-depth study of that area and a Farmax model that identifies likely on-farm management
responses and investments in technology required to achieve the regulations (Everest, 2013; Daigneault,
Samarasinghe, & Lilburne, 2013; Englebrecht & Everest, 2018). These reports provide a useful starting point for
calculating the district wide impact of implementing environmental practices.

On-farm economic impact
The modelling for the Hinds catchment, extrapolated across the Ashburton District details the economic impact
of meeting the conditions of PC2. The PC2 goals are a reasonable representation of what is currently required
district wide. Assessed, the economic impact of meeting the PC2 regulations is estimated at -$113,017,097 in
district-wide farm profit for implementing a ‘48% reduction in nutrient loss plus changed land use’ to a lower
intensity of farming. These rules aim to reduce nutrient loss to 6.9mg N/L.
When considering the impact of the NPS-FWM, it is important to account for the impact of existing regulations
which farmers are already working towards. Farm businesses within the Hinds Plains Catchment are already on
their way to achieve PC2 and so the impact of those regulations should be considered separately since they have
been in place since 2018. This report is considering the marginal cost of implementing the NPS-FWM, without
the existing cost of achieving PC2.
The effect of the PC2 regulations on the Hinds Plains Catchment was previously calculated at a cost of $55,134,128 NPAT (Englebrecht & Everest, 2018, p. 20). In table two, the district wide impact is calculated at -

$113,017,097 NPAT. Therefore, the effect of the NPS-FWM is the difference between these figures which is $57,882,973 NPAT per annum.
Dairy farming is currently the most profitable and highest input land use assessed by Englebrecht & Everest,
(2018) for the Ashburton District. The figures demonstrate that the greatest effect occurs in dairy farming with
a reduction in profitability by 83%, and a reduction in acreage by 33%. Changes to dairy farming profitability and
turn over will have the greatest impact on the Ashburton District. Once again, the NPS-FWN and associated
legislation contains new regulations such as a nitrogen cap and winter grazing conditions that are not included
within PC2 regulations. These are not accounted for in the calculations.
High country sheep and beef farming has few land-change options so no change in land use has been forecast.
However, profitability of high-country farming is impacted with the profit reducing by 73%. Under the NPS-FWM
and the associated regulations, the profit impact primarily occurs through the low slope and stock exclusion
rules. These rules introduce a high capital cost for fencing with negligible economic benefit, while nutrient loss
and water quality requirements are a lesser issue.
While PC2 estimates a significant economic impact, it is important to note that the NPS-FWM require a fresh
water nitrogen level of 2.4mg N/L or less; this is approximately one third lower than the level targeted in PC2
(6.9mg N/L). This means that an economic assessment based on PC2 requirements will be very conservative
compared to on-farm actions and land use change which will be necessary to achieve NPS-FWM. It is difficult
to assess the cost of achieving a soluble nitrate level of 2.4 mg/L as there is very limited information or impact
modelling on which to derive an assessment.
Given the likelihood that the easily implemented practice change and the logical land use changes are modelled
in the PC2 calculations (Everest, 2013; Englebrecht & Everest, 2018), working towards the lower freshwater
nitrate level will become increasingly more costly, relative to nutrient reductions achieved. The concept of
diminishing returns is supported by the modelling work of Englebrecht & Everest, (2018) where they showed
that the cost of mitigation becomes increasingly more expensive as lower soluble nitrogen freshwater levels are
achieved.

Farm value
The NPAT figures in table 2 include all business expenditure other than principal repayments and capital
expenditure. A sustainable business should generate sufficient profit to reduce debt over time and to replace
plant and equipment. The profits shown in the assessment are low and without the ability to cover these costs,
the sustainability of the business is questionable.
Furthermore, the reduced levels of profitability may also have an impact on the capital values of land.
Englebrecht & Everest, (2018) proposed that land values may reduce by $11,800 per hectare. This equates to
an approximate 25% decline in value. If this decrease in value materialises, it will expose some businesses to
debt and equity issues. Doole, (2019) discussed this risk in relation to the dairy industry and calculated that
nationwide, the number of insolvent dairy farms is likely to rise from the current level of 2% to 11% under the
‘Essential Freshwater’ package.

Farm expenditure and employment
The decline in farm profitability results from a decline in expenditure. The reduction in profit is caused by lower
inputs such as Nitrogen and reduced stocking rates, which generally increase profit. This is projected to result
in a reduction of on-farm expenditure of $263M per annum.
Applying the same approach previously used with the NPAT calculation which takes into account the existing
PC2 impact, the Hinds Plains Catchment accounts for 47% of the farm expenditure reduction. This means that
53% of the expense reduction is associated with the NPS-FWM. Table three shows the effect of the NPS-FWM
to be -$139,616,404. This figure corresponds to an effect on employment of -653 employees either on-farm, or
in the service and supply companies in the Ashburton District.

Implementation timeframe
The PC2 regulations require farms to be mitigating their nutrient losses (48% reduction) by 2035. While
challenging, there is commitment from the Hinds Plains Catchment farming community to achieve the targets
with support from the Mayfield, Hinds Valetta Irrigation Company, which is working closely with farmers to help
them achieve the targeted outcomes. The agreed timeframe will enable farm businesses to refine their farm
systems to accommodate the changes required to minimise the potential negative economic impact where
possible.
As yet, the new regulations provide little clarity regarding timeframes. Several parts of the new regulations have
timeframes identified where they relate to specific on-farm practices, such as sowing dates, fencing and winter
grazing. However, achieving freshwater nitrogen levels of 2.4mgN/L, which is considered one of the most
challenging aspects of the new regulations, does not currently have a timeframe for implementation specified
by central government.
A transition with a short timeframe will exacerbate the risks and enforce a step-change in farm practices. A
step-change will limit farmers’ ability to de-risk new approaches and adoption of alternative systems. A
measured approach, as evidenced by the community approach of the Hinds Plains Catchment, introduced
ambitious levels of practice change which are generally acknowledged as achievable though challenging. That
timeframe of implementation is enabling farmers to evolve their systems to meet the requirements while
learning and evolving their systems to the regulations, and integration of new and emerging technologies.

Conclusion
The impact of the land and water reforms will be significant for the environment, rural communities and farm
businesses. Transitioning agriculture to be both environmentally and economically sustainable is critical, and
will require a carefully considered approach by all stakeholders. Achieving the land and water outcomes while
managing the negative impacts on business will be important for the economic and social wellbeing of the
Ashburton District.
The impact of the NPS-FWM will be significant. The decline in profitability of farms in the Ashburton District is
conservatively estimated at $57.9M. This level of profit may impact on the financial sustainability of a number
of farm businesses, and is likely to accompany a decline in the capital value of farm land across the district. The
decline in profit is a result of reduced spending on the drivers of farm productivity such as Nitrogen fertiliser and
stocking rates. Farm expenditure is forecast to reduce by $139M leading to the loss of -653 employee from
farms, service and support businesses in the Ashburton District.
Achieving the NPS-FWM outcomes will provide a number of challenges for farmers and for the Ashburton
District. In moving forward, further energy should be invested to continue to make progress. By building on
well-proven approaches for practice change and filling in gaps in knowledge, the prospects of meeting the
requirements of the NPS-FWM will improve, and farm businesses will achieve the balance of environmental and
economic sustainability.

Recommendations
There are two recommendations from this report:
1. This report was requested by the Ashburton District Council to understand the potential impact of the
NPS-FWM at a farm level and the flow on effects to the Ashburton District. It shows the projected
impact on farm profitability, farm expenditure and the effects on employment. This report will help
inform the Council of changes to the district associated with the NPS-FWM.

Recommendation: That the Ashburton District Council receive the report.

2. The report highlights a number of challenges that will arise from the Essential Freshwater reforms. The
reach and impact of these reforms will be significant and will change the way businesses will operate, it
will change the people who own and work within these businesses, and it will change the communities
that support them. These challenges are not unique to Ashburton District. The findings of this report,
in principle, can be applied to other territorial authorities to help them understand the emerging
challenges and potential opportunities of the NPS-FWM.
Co-ordinating with other territorial authorities will enable more effective engagement with central
government to achieve better outcomes both environmentally and economically. This will be achieved
through an aligned voice, a deeper and more consistent understanding of the issues and opportunities,
alignment of resources, and greater reach and influence for positive change.
Recommendation: That the report be referred to the Canterbury Mayoral Forum and other relevant
stakeholders (both political and industry organisations) for consideration and comment.
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