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1. Introduction increased milk production per hectare (Macleod and Moller,

1. Introduction

The increasing global population and rising levels of affluence
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are driving an increased demand for food At the same time
increasing envimnmental problems at both global (eg dimate
change; FAO (2006)) and local (e.g. degradation of waterways;
Foote et al.(2015)) scales have focused attention on the realization
of more envimnmentally-friendly food systems (Echeverria et al.
2014). As a consequence, consideration is being given to sustain-
able intensification of food production systems in order to increase

www.wileyonlinelibrary.com/journal/jie

The predicted global demand for dairy products in 2024 will
be approximately 30% more than that in 2014 (OECD/FAO, 2015).
In order to support such a demand, the global dairy sector will
have to increase its production capacity. For New Zealand, which
is the single largest dairy exporter in the world (New Zealand
Government, 2012). an increase in milkk production will be
associated mainly with farm intensification, generally leading to

* Gorrespanding author. Institute of Agricukture and Environment. Massey Uni-
versky, elmerson North 4442 New Zesimnd.
-mail address: +md aren@masseyacnz (S McLaren).
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2006).

The dairy sector in New Zealand is the single largest contributor
to income from exports in the nation, accounting for ~25% of the
total national export revenue in 2012 (New Zealand Government,
2013). The New Zealand Government has a clear vision to double
income from agricultural exports by 2025, induding dairy products
(New Zealand Government, 2012). As a result, the New Zealand
dairy sector is actively investigating how to increase its production
capacity to support this national goal. In principle, two approaches
@n be used to increase total milk production: (i) fzm expansion,
and (ii) farm i The former i i landsto

be conwerted either from other existing land-based agricultural
systems (eg. sheep and beef farming systems, and forestry) or




Environmental impacts of pasture-based
dairy production system




Impact category™ Units Mean SD 95 % Cl
Lower limit Upper limit
o kg CO, eq. 0.80E+00 0.08E + 00 0.78E+00 082E+00
ODP kg CFC-11 eq 1 02E-08 0.17E-8 097E-(8 1 D6EO8
Cancer CTUs 1 DOE-08 0.40E-08 0.89E-(8 1.11E-08
Non-cancer CTU, 2 60E-07 0.9SE-07 233607 2 86E07
PM kg PM, eq 4 60E-04 0.74E-04 4.40E-04 4 80E04
IR kg U™ oq. 1 D6E-2 0.29E42 0.98E-(2 1.14E02
POFP kg NMVOC eq. 2 S8E43 0.28E03 2 50E-(3 2 66E03
AP mole H eq 1 S3E2 0.19E-2 1 48E-(2 1 S9E42
TEP maole Neg 6.5SEAQ 0.80E02 6336 6.7TE02
FEP kgPeq 0.96E-04 0.19E04 091E-04 1 02E04
MEP kg N eq. 26TED 0A43E-3 255E-(3 2.79E03
Ecotox CTU. 1 23E+00 0.34E+00 1.14E+00 1 32E+00
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Dairy system Conventional beef system

1
|
1 Extra milk Suckler cow-calf
I S (beef) systems
| (3) Extra maize . Milking cows
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Improved milk productivity
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Consumption side

~  Minimize food loss and waste

~ Effective retailing systems
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Greenhouse gas from livestock systems

Direct
Carbon dioxide
Carbon monoxide
Methane
Dinitrogen oxide
Indirect
Ammonia
Nitrate




