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Provide sustainability leadership,
turn ideas into reality,
leave a legacy we can all be proud of.
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NZ Emission profile

Figure 1: Emissions profile of New Zealand

New Zealand emissions in 2016

<

Transport
19%

Source: Ministry for the Environment. 2018b. New Zealand Greenhouse Gas Inventory 1990-2016. Wellington:
Ministry for the Environment.
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OVERVIEW OF FONTERRA’S NZ OPERATIONS

Dairy for life
-t

—

m 17 billion litres of NZ milk _ _ 7 deep sea ports
4.5 million C‘IJ_WS 484 tankers collecting, 26 processing sites 75 Distribution Centres > 500 voyages
10,000 suppliers across 14 depots 2.5m MT of product 200+ destination ports

Nutrition to hundreds of millions of consumers
in 140 markets across the globe
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AURI

AUCKLAND REGION WMP, SMP, nutritional powders. specialty powders, butter, AMF, SMFP

KLA? - MAUNGATUROT(
AUCKLAND OFFICE - FONTERRA CENTRE W S BT covein WP
VIALACTIA BIOSCIENCES \
[canin T
Frosh milk and cream, Jong life milk and cream. cultured dairy N\
foods and Upper North Island Dalry Distribution Centre

-‘ Cheese, caseln, lactose, hydrolysate,

loe creams, ice blocks lactofertin, MPC, MP1L WPC

o AR e LVAITOA SeglWA TOA UHT I

WMP, SMP. butter, AMF. specialty milk fat products WP, SMP. nutritional powders, speciality W

Dairy Distridution Centre

HAMILTON OFFICE
Dieystore, Coolstore & Dairy Distrbution Centre (EGERERERE N NGAN store

CANFPAC
Second largest packager of milk poweders for fonterra / TIRAU
\
TE AWAMUTU Lactic casein. lactalbumin,

WIMP, SMP, BMP. butter, AMF ethanol
EDGECUMBE
AN, PLF, speciaity milk fat
DFC, casein, caseinate,
WIPC, NS, sthanal, butter

| REPOROA

Asein, caseinate, ethanol

WP, V\.\P cheese, cream, protein, lactic casein, ‘
specialty powders, AMF, butter, MPC, WAC, WPI, NMS MR )1 O URN
Casein

PALMERSTON NORTH
Fonterra Research Centre

PAHIATUA Fresh milk, cream and \a
Wme
Specialty cheese

WELLINGTON OFFICE

UA MARINA
ULVERDEN Milk concentration
Ml concentration

N

Dalry Distribution Centre

Update july 2006

AMF. MPC, WPC, lactone
STUDHOLME

solstore

STIRLING
Cheese, lactose concentrate,
WPC retentate, whey cream

SIFP  speciaity milk fat products Confidential to Fonterra Co-operative Group Page 4



(Fo’..;rg
Dalry for life

Fonterra’s Emission Profile

BREAKDOWN:

1%

Distribution

10%

Manufacturing

Total GHG emissions
22.2m tCOZ-e.
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Dai
Summary of Fonterra’s climate commitments

‘Set aspirational
& intermediate

targets

And increase

action over time

.Take strong action

where feasible
mitigation

2017-2020:

1) Build awareness &
support farmers to
implement GMP

2) Deliver 20%
energy efficiency

3) Convert coal to
gas & biomass hero
projects at feasible
sites

Increase investment in
innovative solutions
for viable mitigations

Implement game
changing solutions on-
farm

Achieve 2030
Intermediate Targets

Climate-neutral growth
in on-farm emissions

- 30% reduction in
Operations emissions
(absolute) by 2030

-No new coal from
2030, and coal only as a
last resort until then

- Divestment of
Glencoal assets by
2025

2050
Aspiration

1) Net zero
emissions (on the
way to 100%
renewable) & low
emission dairy

2) An accepted
contribution from dairy
to NZ’s Paris
Commitment

3) positive impact on
global emissions (e.g.
providing global
solutions)
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ROAD MAP TO TRANSITION TO A LOW EMISSION FUTURE & O|Eidmen

A Fonterra and Ministry for the Enviro e, with support from the Ministry of Business, innovation, & Employment, Energy Efficdency & Conservation Authority, and Transpower, to help build the foundations towards meeting Fonterra’s long-term emission reduction targets.

N
\

New Zealand’s large industrial users of fossil fuel for thermal energy, such as Fonterra, are able to transition to a low emission, 100% renewable energy future in a cost effective manner.
This results in generating value for all New Zealanders and contributes to New Zealand meeting its 2030 climate change target to reduce greenhouse gas emissions by 30 percent below 2005 levels by 2030.

Identifies actions to reduce emissions, improve energy
efficiency, and reduce costs.

Build resilience against rising energy and
carbon costs

Show leadership in climate mitigation
and sustainability action. Fonterra
demonstrates what action could be taken
by industrial users to reduce emissions.

Identify areas where Government can
collaborate with industry to assist with
greater emission reduction

Creates action that builds the foundation for large energy
users, such as Fonterra, to transition off coal and onto
renewable sources of energy.

Create value for all New Zealanders by
transitioning to a low emission future

‘/ Building the Foundation ( Steps to a lower emission future [ Driving industry action W
Now - December 2017 I 2018-2019 L Past-2019

7~ "\_‘ : ,«"ﬁ = ™ / P . \

( 3 | Review barriers for the uptake of renewable | Demonstration site for wood biomass co-firing at scale |

Case Study: Social good benefits of electrifying process heat

To undertake an assessment and produce a mpoﬂ hv [+ 2017 that s
the public good benefi with of p beat. This will be
used to assist the G with ing wider fits than GHG
when ons & work progr (Publi i

energy for process heat users

To convert a Fonterra site to enable co-firing of wood biomass with coal. }
|

This work i des Fonterra doping a co-firing for existing coal boiler
mamamlRmonMnrenewmdboiled

Barriers faced by process heat users to increase their use of i
the efficiency of their plant will be assessed under the Process Heat in Newzaalmd
{PHINZ) action plan. This will help build the evidence base and identify the role of
Government and potential target areas by December 2019, @ Eaviorveant

-~ —id R — e,

WE—— e —

Expics new soutces of capliial and | © =6 Demonstration site for large scale electrification —

alternative financing models

Roadmaps for energy efficiency and
large scale electrification of dairy processing

Enablers / Activities / Timeline

To electrifi of p ing @ at & Fonterra site and to install
NZ's first boiler that operates on electricity to generate th I energy at a Fe site.

1. identify a range of ised energy it I ing dairy plant Explore opportunities for new sources of capital and
processes snd capture this in & roadmap to improve energy efficiency. suppOrt investment in projects that help accelerate the
2. Assess the technical and of large scale dairy electrification by aconamy.
December 2017. This report is to assess and summarise how large scale electrification of
dairy processing could occur.

Identifying the social good benefits associated
with electrifying process heat could prompt
Government and industry to consider benefits
beyond GHG abatement when considering
regulations and investment decisions.

Engaging with large energy users in transitioning
to a low emission future may gmeule wider
fi y GHG ab ing:
Assist in establishing a market & supply chain for
bicenergy; Demonstrations could verify
technology for other users who cannot afford to
take a risk; If Fonterra can reduce emissions ina
cost-effective manner; it could help convince
other large energy users 10 reduce emissions.

Renewable electricity is a future thermal
energy source and possible alternative energy
source to existing emissions intensive sources.

However, it is an expensive option compared
with current alternatives.

It is envisaged that large scale electrification
of dairy processing will assist with lowering
total energy use (therefore improving energy
intensity), as well as reducing emissions from
dairy processing (due to lower energy use,
and use of electricity which is a predominantly
renewable in NZ).

To leverage NZ's renewable advantage, it is
proposed that Government review the barriers
faced by process heat users to increase their
use of renewable energy or improve the
efficiency of their plant. This report would
summarise these barriers and form part of an
evidence base for any recommendations as
part of the industrial heat plan, Process Heat in
New Zealand (PHINZ).

This would provide industry with greater
certainty of costs and timeframes when
considering renewable process heat
investments.

The upfront and fuel costs of transitioning
from current fossil fuel energy sources to low
emission alternatives such as biomass and
electricity are a significant barrier to any
large-scale transition.

Identifying alternative investment approaches
will assist large fossil fuel users’ transition to
low emission energy sources. It will help
bridge the gap between fossil fuel energy
sources and existing renewable solutions to
deliver a low emission energy future in time.

Fonterra, like other industrial users, has a
significant installed base of coal boilers that
typically have a lifespan of 40+ years. Itis
unlikely that all boilers will be replaced in the
short-medium term as some have recently
been installed.

Therefore it is important for companies to
develop a strategy to minimise emissions
from these boilers while they remain using
coal to ensure these assets do not become
stranded & maximises their use while they
remain operational.
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Energy Intensity

Energy Intensity since FYO3 (GJ/tonne)

Last season, this saved Fonterra
enough energy to power all the
households in Hamilton City for

over 4 years

Cumulatively, this saved Fonterra
enough energy to power all the
households in Hamilton City for

over 43 years

19.3% reduction
since FY03
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Gas Reserves
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B New offshore

®m New onshore

® Kapuni deep

B Other onshore

W Turangi / Kowhai

® Mangahewa /
McKee
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What Carbon Price?
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Source: Concept Consulting et al. (2018a).
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Power production
Power production with cascade uses
Potential power production

err9

Dalry for life

Bathing

Domestic use

Mineral water production

Tourism

Various including space heating
greenhouse

Occassionally used by trampers
for bathing

Others including plant cultivation
tropical fish growing

® © 00000 OO

Inactive/decommissioned
Not used
Use unknown

> mOm

Holocene volcano

\
\-

Taupo Volcanic Zone

Dunedin
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High Speed MVR $

Evaporator

MVR Blower

Vapor cleaning
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Dalry for life

High Temperature Heatpumps $$
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NEW ZEALAND MILK COLLECTION 9
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Impact of Fonterra on NZ Electricity Load
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e Current Generation (GWh) - onterra's Thermal electrification Load Forecast Future NZ Load including Fonterra
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Note: Fonterra load is approx. 2TWh/yr
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