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New Zealand

Population

4.794 million

Land Area

268,021 km2



Texas, USA

Population

28.3 million

Land Area

695,662 km2



New Zealand
Land Use

Urban                            0.8%

Conservation Estate   16.0%

Native/Exotic Forest   31.8%

Horticulture 1.9%

Agriculture                   49.5%



New Zealand
Daily Temperatures (oC)
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New Zealand
Population (millions)

People

Sheep

Dairy Cattle

Beef Cattle

4.7

27.0

6.5

3.6









Urbanisation



New Zealand
Urbanisation

Urban 

Rural

Auckland

Hamilton

Wellington

Christchurch

Dunedin



Breaking the bonds 

of urban and rural 

New Zealand



1893-1970 1971-2019



Immigration

No direct 

connection

No farm 

holidays

No farm 

meat and 

vegetables















Water Quality

Contaminants

Nitrates

Phosphorous

Pathogens

Safe for

Swimming

Drinking



Bad news comes in threes…



Pressure is building







Agricultural Policy Return in New Zealand

1960’s 1970’s 1980’s 1990’s

Almost 

non-existent

increased to 
‘protect’ NZ 
from overseas 
shocks

1980-4:  

increased to 

compensate for 

high costs and 

low commodity 

prices

Post 1984: 

most support 

withdrawn



How subsidy 

removal 

affected the 

agricultural 

sector

kg lamb per ewe

Milksolids per cow

Multi-factor productivity

1983 2013



Intensification and land use change

1900 2015

Dairy cow population

Nitrogen fertiliser use



Drivers for changing farming's footprint

Expectations of 

New Zealanders

Expectations of our 

global discerning 

consumers



The farmers dilemma

Risk if do not 

adapt to 

change

Huge risk to 

change



Farmers must change

TechnologyTools

EvidenceKnowledge





Regulation for water quality

A stick and goal posts



NZ Government’s 
plans for freshwater 
action for the next 

two years 

Policy Development

2004 Growing for Good

2006 Start National Policy Statement

2009 Land and Water Forum established

2014 National Objectives Framework

2018 Essential Freshwater



Regional Council Response
Hinds

2017

Moving to Good 

Management Practice 

Baseline

2025

15% reduction

2030

25% reduction

2035

36% reduction



Dairy



Image courtesy  Dairy Exporter



Image courtesy  Dairy Exporter



GHG 

20%

N 

25%



2011-2014 Current

Targeted Milk production Max 1878 1750

kg MS/Cow 477 500

Cows/ha 3.9 3.5

Max Cows 630 560

Return on Assets 6 - 10 6

N fertiliser 250 - 350 175



Huge risk to change

• Financial risk
• Complexity
• More skilled staff
• Loss resilience?



Beyond the 

farm gate







Land use transformation

Emerging 

Industries

More 

Horticulture?
More 

diversity?

More

value



Exclusion                  Eradication  Containment                Sustained Control
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Pastoral Weed Sector Strategy



Exclusion (Border biosecurity)

Keeping NZ safe

No trade = No Risk

Non-tariff barriers

Taking risks and not hindering exports 

and imports



Abutilon theophrasti (Velvet Leaf)





Annual ryegrass

Perennial ryegrass
(in cereal cropping)

Herbicide Resistance

Group A + B2 4 D

thistles

glyphosate



Containment challenges:

Wilding Pines

• Changing high country vista

• Reduce productive land

• Fire risk



Threat to: Productivity

Conservation

our global export markets

premium value for products

Exclusion, eradication, containment and sustained control of weeds

= major threat and risk to our farming systems and the environment

= challenge for amenity and urban vegetation management 

(aka shooting yourself in the foot)

Urbanisation + perceptions - the anti herbicide movement



Summary
• Shaping our farming future

• Urban NZ
• Global consumers

• Regulation = uncertain future
• Science ; priorities through co-development





Acknowledgements

Tom Mueller
WSSA
IWSS

AgResearch
Dr Warren King
Dr Katherine Tozer
Dr Val Snow
Dr Sue Zydenbos
Ray Moss
Anna Taylor

Dr Paul Johnstone PFR
Prof Alan Renwick Lincoln University
Dr Peter Clinton Scion
Lania Holt Scion



0

1

2

3

4

5

6

7

8

9

2
0

1
0

/1
1

2
0

1
1

/1
2

2
0

1
2

/1
3

2
0

1
3

/1
4

2
0

1
4

/1
5

2
0

1
5

/1
6

2
0

1
6

/1
7

2
0

1
7

/1
8

Middle Income over time

Milk Price Dividend
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Highlands



2013/14 2015/16 2016/17

N leaching losses (kg N/ha) 18 13 16

Total animal production 

(kg product)
123,841 86,723 121,356

Dryland Farming






