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ABOUT THIS REPORT
This report aligns to the Task Force on Climate‑related Financial Disclosure
(TCFD) voluntary disclosure framework.
We use several metrics to measure our greenhouse gas (GHG) emissions and
impact and disclose publicly to investors and other stakeholders through our
Annual Report, Climate Action Report, Sustainability Supplement, and by
responding to the CDP investor program. We also report energy and GHG
emissions to relevant regulators around the world.
Our GHG emissions inventory has been prepared with reference to the
World Resources Institute and the World Business Council for Sustainable
Development GHG Protocol Corporate Accounting and Reporting Standard.
The Australian Government’s National Greenhouse and Energy Reporting Act
2007, supporting regulations and relevant guidelines are applied.
This report and our GHG emissions inventory covers all Orica operations
worldwide over which, unless otherwise stated, we have ‘operational control’
for the financial year ending 30 September 2021. Operational control means
facilities where Orica has the overall authority to introduce and implement
operating policies, health and safety policies, and environmental policies.
Alternative consolidation approaches for GHG account reporting boundaries
including equity share or financial control is not reported.
Monetary amounts are subject to rounding and are reported in Australian
dollars, unless otherwise stated.
We engaged Ernst & Young to independently assure our greenhouse gas
emissions performance metrics. The Assurance Statement is included in our
FY2021 Sustainability Supplement.
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FY2021 year
in review

SCOPE 1 AND 2
GHG EMISSIONS

down
13%
SINCE 2019

on track to achieve
at least 40% by
2030 target

10%

REDUCTION
IN SCOPE 1 AND
SCOPE 2 GHG
EMISSIONS FROM
FY2020

MOBILE CARBON,
CAPTURE,
UTILISATION
DEMONSTRATION
PLANT
planned for
Kooragang Island
02
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Low‑emissions
technology
deployed
at Carseland reducing
emissions by around 95%
from unabated levels

ANNOUNCED $37M
KOORAGANG ISLAND
DECARBONISATION
PROJECT
public‑private
partnership

Linked
Executive
pay
to delivering GHG
emissions reductions

Completed
Scope 3 GHG
emissions inventory

Climate Targets
ABSOLUTE EMISSIONS:
REDUCE OPERATIONAL SCOPE 1
AND SCOPE 2 GHG EMISSIONS BY

at least 40% by 2030,
FROM 2019 LEVELS

Further
$45M

ASSIGNED TOWARDS
DECARBONISATION
OVER NEXT 5 YEARS

1

Refer footnote 3 page 06.

EMISSIONS INTENSITY:
MAINTAIN GHG EMISSIONS INTENSITY
(SCOPE 1, SCOPE 2, SCOPE 3)

at or below 1.7
tCO2-e/tAN sold
BY 2022

Ambition to
achieve net
zero emissions
by 2050 1
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A message from
our Managing Director
and CEO
FORWARD‑LOOKING
STATEMENTS

This Report includes forward‑looking
information regarding the plans,
strategies, objectives and ambitions
of Orica Limited and its relevant
controlled entities (Orica) within its
GHG emissions boundary and in
relation to responding to climate
change. The information contained
in this Report is provided for
informational purposes only. It has
not been prepared as financial or
investment advice or to provide any
guidance in relation to the future
performance of Orica, including its
performance in relation to GHG
emissions reduction and responding
to climate change generally.
The forward‑looking information
in this Report is based on
management’s current expectations
and reflects judgements,
assumptions, estimates and other
information available as at the date
of this document and/or the date
of Orica’s planning processes.
Except as required by applicable
regulations or by law, Orica does not
undertake any obligation to publicly
update or review any forward‑looking
statements, whether as a result of
new information or future events.
Forward-looking statements speak
only as of the date of this Report
or the date planning process
assumptions were adopted,
as relevant.
No representation or warranty,
express or implied, is given as
to the accuracy, completeness
or correctness, likelihood of
achievement or reasonableness of
any forward‑looking information
contained in this Report.
Forward‑looking statements do not
represent guarantees or predictions
of future performance, and involve
known and unknown risks,
uncertainties and other factors,
many of which are beyond Orica’s
control, and which may cause actual
results to differ materially from
those expressed in the statements
contained in this document.
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Welcome to Orica’s
Climate Action Report
on how we manage and
integrate climate‑related
risks and opportunities into
our business and strategic
planning. This report was
prepared to align with
the recommendations
of the TCFD.
Sanjeev Gandhi
Managing Director
and CEO

This report represents an evolution in
our sustainability reporting. While we
previously prepared a stand‑alone
sustainability report, transparent corporate
climate disclosure is being sought by
investors looking to integrate climate risks
and opportunities into their investment
decisions. We are committed to the
integration of climate change into our
business strategy.

Yet there is more to do. With the next
decade critical for climate action, last year
we committed to a target to reduce Scope
1 and 2 GHG emissions by at least 40 per
cent by 2030, from 2019 levels. We’re on
track having achieved 13 per cent reduction
in operational emissions at the end of
FY2021. This is in part due to major
scheduled plant maintenance and lower
manufactured volumes contributing
towards the outcome this year.

“It is unequivocal that human
influence has warmed the
atmosphere, ocean and land.”

Our approach is centred on tackling
those areas within our control. This year,
we continued to strengthen our climate
governance and linked the achievement
of our emissions reduction targets to
executive remuneration. We also updated
our strategic scenario analysis to include a
1.5°C pathway to better inform business
and strategic planning. Climate change risks
are further integrated into our regional
operating model while long‑term physical
climate changes are better understood by
operational and supply chain teams.

Increases in global temperatures are
affecting weather extremes across the
globe. This will continue to intensify
unless GHG emissions are reduced.
Our industry and customers have
progressed efforts towards more
sustainable activities by plotting out
various technological routes and reducing
greenhouse gas emissions across processes,
practices and products. Our contribution
has been to reduce our operational
greenhouse gas emissions by over
30 per cent in the decade since 2010.

Swift progress has been made in planning
and implementing our decarbonisation
projects. Our team in Carseland, Canada,
safely installed tertiary catalyst abatement
technology on one of our nitric acid plants.
This best available technology can reduce
nitrous oxide greenhouse gas emissions

from nitric acid production by around
95 per cent from unabated levels.
We assigned a further $45 million
in capital over the next five years to
deploy this technology across our major
ammonium nitrate manufacturing sites.
In Australia, the first tranche of this capital
has been allocated with the announcement
of the Kooragang Island Decarbonisation
Project together with the New South Wales
government. This important co‑investment
partnership will deploy tertiary catalyst
abatement technology across three nitric
acid plants and is estimated to abate
0.57 MtCO2‑e of nitrous oxide emissions
per year. This represents a 48 per cent
decrease in the site’s footprint.
We continue to apply a disciplined
approach to capital expenditure to
support the base business and pursue
growth opportunities. Capital expenditure
is subject to rigorous review and approval
processes. In FY2021 we spent $202 million
on sustenance capital, which included
$14 million towards reducing our
greenhouse gas emissions at Kooragang
Island and Carseland.

As a company with a long history of
technical innovation, our enhanced
portfolio of wireless initiating systems
and optimised blasting solutions will
continue to help our customers improve
mine site safety, productivity and efficiency.
This same approach will be applied to
deploying low‑emissions technologies
to our major manufacturing sites and
working with our global suppliers and
stakeholders on reducing the footprint
of our supply chain.
Along with our broader sustainability
strategy, I’m confident we are on the
right path. With our people, customers,
suppliers, government partners and
other stakeholders we want to better
capture growth opportunities and
intensify collaboration. In doing so,
we can all take meaningful action to
address climate change.

13%

reduction in operational
emissions since FY2019

Sanjeev Gandhi
Managing Director and
Chief Executive Officer

Building on our medium‑term target,
we set an ambition to achieve net zero
emissions by 2050. This ambition covers
global Scope 1 and 2 emissions under
our direct control and material Scope 3
emission sources2. Plans are in place
to continue the decarbonisation
of our manufacturing processes, source
renewables, optimise energy use and
produce commercial explosives with a
lower embodied carbon footprint, all with
the support of technology and innovation.
Success will require collaboration across
government, institutions and industry
to realise effective government policy
frameworks, supportive regulation and
financial incentives, and access to new
low‑carbon technologies operating
at commercial scale.

2

Material means the GHG emissions embodied in purchased ammonia and ammonium nitrate included in the
Scope 3 reporting category of purchased goods and services. These comprise around two‑thirds of Orica’s Scope 3
emissions footprint.
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Climate change
governance
ORICA BOARD
Climate change is a material governance
and strategic risk routinely overseen by
the Orica Board.
Our expectations for all employees and
contractors are outlined in our Charter,
Business Code of Conduct and Climate
Change Policy including responsible
business practices and our decisions
and actions to address climate change.
Climate‑related topics are considered during
Board strategy discussions, strategic risk
management oversight and monitoring,
policy implementation and performance
updates. Our Board approves our
Climate Change Policy and monitors its
implementation to support the execution
of the business strategy.
Climate change strategic risk updates are
provided to the Board annually, with climate
risk deep dives provided every two years.
During FY2021, the Board:
– endorsed our refreshed corporate
purpose, vision, and business strategy
– incorporating further responses to
mitigate climate‑related risks and
capture new business opportunities
– considered our planned responses
following strategic and financial analysis
with reference to material business risks
(including climate change, commodity
demand and energy markets) and the
outcomes of scenario analysis
– considered updates on emerging
technologies for decarbonisation
including hydrogen produced from
renewable energy and green ammonia
– approved our ambition to achieve
net zero emissions by 20503
– revised the Safety and Sustainability
component of our CEO and Executive
Committee members FY2022 short-term
incentive (STI) Scorecard to include a new
GHG emissions metric. Executive committee
members also have a sustainabilitybased metric within the strategic
component aligned to their role.

3
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Several deep‑dive sessions for the
Board were held as part of our Business
Understanding Program, covering a
range of topics with known or potential
implications for our strategy and business
model. This included a climate risk
education session delivered in June 2021,
with an emphasis on baseline Board
competencies and Director duties.
Recently, the Board approved the inclusion
of Safety and Sustainability as an additional
skill category, reflecting the importance
of integrating material sustainability and
climate change risks and opportunities
into strategic decision-making to create
sustainable value. Further information on
the skills and competencies of our Board
is provided in the FY2021 Corporate
Governance Statement. Climate
governance disclosures are also found in
our CDP Climate Response.
SAFETY AND SUSTAINABILITY
COMMITTEE
In FY2021, the Safety, Health,
Environment, Community and Security
(SHECS) Committee was renamed the
Safety and Sustainability (S&S) Committee
with the Terms of Reference updated to
address climate change responsibilities
more explicitly.
The S&S Committee assists the Board
in the discharge of its responsibilities
allowing detailed consideration of complex
sustainability issues. It also oversees our
Safety, Health, Environment and Security
(SHES) management framework, systems
and performance, including climate
change considerations across these aspects.
We monitor the adequacy of our SHES
and sustainability strategies and updates
on our performance at least quarterly.
Our climate‑related disclosures, including
metrics and targets, were reviewed and
endorsed by the S&S Committee.

BOARD AUDIT AND RISK
COMMITTEE (BARC)
The BARC assists the Board with assessing
the adequacy and integrity of our financial
and operating controls, providing oversight
of risk management systems and compliance
with legal requirements. Twice a year the
BARC reports on our exposure to material
strategic and operational risks, which are
monitored for changes, along with the
controls and plans to manage these risks.
The BARC reviews a sustainability materiality
assessment each year, including advice on
emerging risks, new opportunities and
processes for verifying the integrity of
climate‑related data and disclosures.
In FY2021, the BARC:
– considered strategic risk updates on
climate change, commodity demand
and energy markets among other
climate‑related risks
– evaluated the approach and assumptions
made about climate risks in the
assessment of asset impairment testing.
In FY2021, capital assigned towards
meeting our 2030 GHG emissions
reduction target was incorporated in
asset impairment tests
– monitored progress on aligning our
climate action and disclosures against
the recommendations of the TCFD.
INNOVATION AND TECHNOLOGY
COMMITTEE
The Innovation and Technology
Committee assists the Board with
matters of innovation and technology,
information technology strategy and
execution, and technology‑related risk.
Existing and future trends in technology
are considered that may affect the industries
in which we operate. The role our digital
technologies can play to quantify the value
of optimised blasting delivered at every
stage of the mining value chain is an
increasing area of focus. This includes
measuring downstream mining productivity
benefits along with reduced energy
consumption, cost and emissions.

Our net zero emissions ambition covers our global Scope 1 and Scope 2 emissions under our direct control, and material Scope 3 emission sources. Material means the GHG emissions
embodied in purchased ammonia and ammonium nitrate included in the Scope 3 reporting category of purchased goods and services. These comprise around two‑thirds of Orica’s
Scope 3 emissions footprint. We will engage with our suppliers to support progress towards technological solutions for decarbonisation. Achieving this ambition will require effective
government policy frameworks, supportive regulation and financial incentives, and access to new low‑carbon technologies operating at commercial scale.
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EXECUTIVE COMMITTEE
Our CEO and the Executive Committee
are responsible for directing and promoting
the profitable operation and development
of the Orica Group. Key management
decisions are made in accordance with
their delegated authority.
Our Chief Financial Officer (CFO) is
responsible for developing and overseeing
our climate change strategy. A dedicated
global sustainability team under the CFO
advises the Executive Committee, Board
committees and the Board on our climate
response. A representative of the
sustainability team is also embedded in the
Investment Committee to inform financial
planning and capital allocation decisions.
Our Chief Development Officer and
strategy team are responsible for integrating
climate change into strategic planning.
Our material sources of GHG emissions
arise from industrial processes, the use of
natural gas feedstocks and electricity use in
the manufacture and third‑party purchasing
of chemicals and related blasting systems.
Executive accountability for decarbonisation
planning and emissions reduction is distributed
in line with our regional operating model.

During FY2021, the Executive Committee:
– progressed implementation of our
medium‑term manufacturing strategy
and decarbonisation pathway
– prepared a Clean Technology Roadmap,
evaluated emerging commodity
opportunities, and assessed technologies
for decarbonisation including hydrogen
produced from renewable energy and
green ammonia
– endorsed our ambition to achieve net
zero emissions by 2050
– supported an enterprise‑wide approach
to further embed climate change into
our operating model
– considered GHG emissions impact
assessment as a component of transaction,
mergers and acquisition advice.
EXECUTIVE REMUNERATION
Our remuneration framework is linked
to the drivers of our business strategy,
helping to create long‑term success for
shareholders. Strategic drivers are reflected
in STI and long‑term incentive (LTI)
performance measures linking Executive
incentives to actual performance.

In FY2021, the Board reviewed the
remuneration framework and strengthened
the links between climate change and
remuneration. Orica’s remuneration policy
is managed and overseen by the Human
Resources and Compensation Committee.
Incentive compensation of the CEO and
Executive Committee members is
performance‑based and now includes a
climate change metric with a 10 per cent
weighting. Performance based on progress
towards achieving our target to reduce
operational emissions by at least 40 per cent
by 2030 from 2019 levels, will be incentivised.
Executive Committee members also have
a sustainability-based metric within the
strategic component of their STI scorecard.
Some of these include other climate-related
metrics incentivising improved performance
on managing climate risks and capturing
new opportunities.
Outcomes will be disclosed after the end
of FY2022 in the Remuneration Report
within Orica’s Directors’ report.
Further information is available in our
FY2021 Remuneration Report which
begins on page 87 of the Annual Report.

Board of Directors
Non‑Executive Directors, Managing Director & CEO (Strategy, Performance, Risk Management, Culture)

Board Committees
Safety and Sustainability Committee (SHES, sustainability and climate change performance)
Board Audit and Risk Committee (risk management)
Innovation and Technology Committee (technology‑related strategy, risk and opportunity)
Human Resources and Compensation Committee (remuneration policy)

Managing
Deliver climate
Director & CEO	change strategy
approved by
the Board
Chief Financial
Officer

Responsible
Executive Sponsor

Regional Presidents	Decarbonisation to achieve targets, Regional Sustainability
Action Plan
Chief Development Officer

Strategic Planning, Mergers and Acquisitions (M&A)

Chief Financial Officer	Company Secretariat, Business Planning, Risk Management,
Capital Investment, Sustainability & Climate Change,
Government Relations
Chief Technology Officer

Sustainable Product Solutions, Clean Technology Roadmap

SVP – Supply Chain

Value Chain Decarbonisation

Regions and sites
Generate ideas and execute projects

ORICA Climate Action Report 2021 |

07

Risk
management
Our approach to risk
management is to
proactively and prudently
manage our risks to ensure
we operate a safe and
responsible business.

RISK GOVERNANCE
Our enterprise risk management framework
is consistent with ISO31000:2018 Risk
Management – Principles and Guidelines.
This facilitates the ongoing assessment,
monitoring and reporting of risks which
could otherwise impede progress in
delivering our strategic priorities.
The framework defines where an impact
is deemed substantive (or material) from
a financial or strategic point of view.
This ensures all risks are identified, evaluated,
mitigated (as far as is practicable) and
reported according to the same principles
of quantification in a comparable manner.
Several company‑wide strategic material
business risks have been identified with
potentially direct climate‑related physical
impacts. Other impacts associated with
a transitioning global economy have also
been identified and include things such as

08
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changing policy and regulation, community
and investor expectations, along with
changes in markets and commodity
demand, customer/product mix and the
emergence of new technologies.
This year, our risk management processes
continued to evolve with risk appetite now
embedded to improve the understanding of
the risks that could have a material adverse
effect on our business. A climate change
risk appetite statement was prepared
and is scheduled for approval by the S&S
Committee in early FY2022. The statement
includes a defined set of quantitative
climate risk limits for key risk indicators.
Exceeding risk limits act as a trigger for
management and/or Board action.
A full description of our risk management
approach is described in our 2021 Annual
Report. Additional information is included
in our CDP Climate Response.
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PROACTIVELY MANAGING RISKS AND OPPORTUNITIES
The table below summarises our most material4 climate‑related risks and opportunities, potential impacts and our proactive
management approach.
Table 1 Climate‑related risks and opportunities
Risks

Description of risks and opportunities

Management approach

Supply chain
resilience and
security

Increased frequency and/or intensity of extreme
weather events (cyclones, floods, bushfires, etc.)
have the potential to disrupt our supply chain,
impacting our ability to maintain production levels
and service customer demand. Changes in the
supply and demand dynamics of critical inputs may
also impact our ability to secure our sourcing needs
while preserving cost‑competitiveness. For example,
the prospects of ammonia being increasingly used
as a carrier for hydrogen may impact the demand
and cost profile for ammonia.
Increasing regulated carbon pricing may increase
our sourcing costs due to raising prices of key inputs
and services, including raw materials, gas, electricity
and freight services.

The disruption of our supply chain is a material operational risk.
We have:
– robust supplier on‑boarding processes that consider the supplier’s
geographical exposure to extreme weather events
– assigned managers to our critical suppliers to increase awareness on
issues (including climate‑related) that may have the potential to impact
our supply chain and developed mitigation actions where necessary
– alternative sources of supply for critical goods such as ammonia and
ammonium nitrate
– safety stocks at our sites to increase adaptability and ensure
production continuity
– relationships with multiple global shipping companies and
evaluations of ports and shipping routes to increase the resilience
of our sea freight services.
In development:
– high‑resolution risk assessments across all operating regions and
increasingly sophisticated responses to supply chain physical climate
risk exposures
– further enhancements to our sourcing strategy informed by improved
climate risk awareness.

Increased frequency and/or severity of extreme weather
events (flooding, storm surges, winds, bushfires,
etc.) have the potential to damage our assets and/or
interrupt our ancillary services. This could lead to
operational disruptions, impacts to planned production
levels and increased repair costs. More frequent and
prolonged droughts and changes in rainfall patterns
may lead to constrained water supply in areas
where we operate, impacting the production
capacity and environmental obligations of our
manufacturing processes. Increasing temperature
extremes may also result in reduced performance,
reliability or integrity of our plant equipment.

In FY2018, a physical climate risk assessment for several of our global
manufacturing assets was undertaken to improve understanding of
our exposure to natural perils and key potential physical climate change
impacts. At the time, our current risk to sites was deemed low with the
existing controls in place appropriate for the short to medium term.
However, as climate‑related risks are dynamic, regular assessment will
ensure we continue to appropriately manage any risks to our asset
integrity and production continuity.
In development:
– finalise site‑specific assessment of physical climate risks with tailored
risk mitigation and adaptation responses over major global assets
developed where required.

Acute (extreme weather events) and chronic
(increasing temperatures and number of hot days,
increased prevalence of tropical diseases, etc.)
physical climate change has the potential to increase
health and safety risks for our employees and
contractors, impacting productivity and absenteeism
rates, and our ability to attract and retain talent.

Nothing is more important than the health and safety of our people.
Preventing illness and injury, particularly due to heat stress and other
weather extremes, is governed by our Safety, Health and Environment
policy and our SHES management systems.
In development:
– improve the precision of our management responses to health and
safety risks through more detailed and site‑specific analysis of threats
posed by climatic trends and events, and integrating climate risks into
site‑specific operating procedures and other preventative controls
– continue to build our people’s capability at a site‑specific level to better
manage the impacts of climate change on their health and safety.

An increasing price on carbon may lead to increasing
operating costs, including through higher input
prices, compliance costs and insurance premiums.
The introduction of trading taxes and/or barriers for
high emissions intensive products has the potential
to impact our import and export costs and/or our
ability to import/export in some jurisdictions.
The development of carbon market mechanisms
and government carbon policy can provide
opportunities to participate in carbon markets
to support our emissions abatement strategy.

Reducing our GHG emissions over the next decade is a pillar of our
strategy for climate action. To deliver, we have set new climate targets to
2030 and an ambition to achieve net zero emissions by 2050, supported
by a decarbonisation pathway. We continue to monitor our direct (Scope 1
emissions) and indirect (Scope 2 and Scope 3 emissions) potential
exposure to carbon policy, trade and carbon costs in our key jurisdictions.
Ninety‑two per cent of our operational emissions are currently subject to
direct emissions regulation. While we do not incur any financial liability at
present, any possible future impact can be offset through the generation
of carbon credits and participation in global carbon markets.

Time horizon:
S

M

LT

Physical:

Transitional:

Asset integrity
and production
continuity
Time horizon:
S

M

LT

Physical:

Worker health
and safety
Time horizon:
S

M

LT

Physical:

Carbon pricing
and markets
Time horizon:
S

M

LT

Transitional:

4

10

Orica defines substantive financial impact as being greater than $50 million cumulative (both opportunity and downside) and/or loss of key customers and license to operate in a key
jurisdiction. This financial value represents a ‘critical’ category in our enterprise risk consequence definitions.

| ORICA Climate Action Report 2021

Risks

Description of risks and opportunities

Carbon pricing
and markets
continued

Our
reputation
Time horizon:
S

M

LT

Transitional:

Management approach
We integrate an internal carbon price into our emissions reduction
investment cases to inform our business and financial planning.
Where a clear carbon price is present, that price is incorporated in our
assessment. Where uncertainty exists, we apply a shadow carbon price
of $27 to $83, to account for the range of policy and market sensitivities.
For strategic planning our scenario analysis adopts carbon pricing
as a cross‑cutting policy intervention. Carbon prices vary according
to scenario. The outcomes assist to understand carbon price risks,
particularly impacts to changing commodity demand.
In all operating regions, we are compliant with jurisdictional energy
and emissions reporting legislation. In Australia, we fulfil legislated
requirements under the Safeguard Mechanism, administered under
the National Greenhouse and Energy Reporting Act (2007). In Canada,
we participate and report under the Technology Innovation and Emissions
Reduction (TIER) Regulation.
To manage risk, Orica actively monitors any new developments in
government policy and legislation across all its operating regions.
We also monitor likely opportunities in relation to policy developments
and carbon market participation. In Australia, the Kooragang Island
Decarbonisation Project announced recently is registered to generate
Australian Carbon Credit Units (ACCUs) under the voluntary Emissions
Reduction Fund scheme.
Business‑wide, we are committed to reaching our emission reduction
targets by prioritising emission avoidance and reduction initiatives before
offsetting. Our risks assessments show this approach will ultimately
position us to best manage climate change‑related transition risks.
In development:
– introduce shadow carbon pricing into our capital allocation
decision‑making criteria
– a systematic and detailed evaluation of emission reduction investment
opportunities across our operations and supply chain.

Negative impacts to our reputation can occur if we
fail to demonstrate and communicate appropriate
climate action on our decarbonisation efforts and
market positioning. This could impact our ability to
secure financing and investment capital, our social
license to operate, and our ability to attract and
retain talent.
Alternately, positioning our business to support
the transition to a low‑carbon economy can
bring positive stakeholder response and
enhanced reputation.

LEGEND

Climate change is a material business risk. Our updated Climate Change
Policy better reflects our long‑term commitment to playing our part
in achieving the goals of the Paris Agreement and aligning with the
TCFD recommendations. In FY2020, we undertook substantive work
to shape the way we will implement and disclose climate action over
the next decade. We have contracted additional specialised resources
in climate change to inform our abatement strategy and accelerate the
implementation of the TCFD recommendations. This work has allowed
us to formulate our strategy for climate action.
In development:
– further strategic integration of climate change into regional
decision‑making and reduction of emissions across our operations and
supply chain through technology and innovation uptake, partnerships
and responsible climate advocacy, to help proactively manage
climate‑related reputational risks and build our profile as a leader
in our sector on climate action.
– extend regional risk assessments beyond the Australia, Pacific and
Asia region to other operating regions
Time horizon:
S

Short

M Medium
LT Long Term

Transitional:

Physical:
Acute

Market

Chronic

Policy and Legal
Reputation
Technology
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Risks

Description of risks and opportunities

Management approach

Changing
demand for
our products
and services

The demand for our products and services evolves
as the world transitions to a low‑carbon economy.
This brings risks and opportunities.
For example, as the substitution of thermal coal in
power generation accelerates over the next decade,
we are anticipating reduced demand from thermal
coal customers in our business. Similarly, an increase
in the use of steel scrap and a potential move
towards electric or hydrogen‑based processes
in the steel manufacturing sector are expected
to reduce demand for metallurgical coal in the
long‑term, impacting the demand for the products
and services we offer to mine this commodity.
At the same time, the development and mass
adoption of new technologies such as hydrogen
and electric vehicles have the potential to increase
the end use of materials produced by Orica and our
customers. Increased investment in climate change
adaptation and resilience measures may also lead
to increased demand for quarry and construction
materials, increasing the demand for our products
and services targeted to these commodities.

Strategic scenario planning is helping us explore relevant trends with
the potential to impact market demand. We use a range of scenarios to
ensure our strategy remains flexible and resilient under different possible
futures. This year, we enhanced our scenario planning processes to better
understand any necessary adjustments to our strategic direction and
ensuring our products and services continue to cater for the evolving
needs of our customers.
In development:
– informed by enhanced scenario analysis, focus on capturing growth
and diversification opportunities to increase our exposure to
future‑facing commodities in higher demand in a low carbon economy
– use our technology and innovation expertise to develop more
sustainable product and service solutions for our customers.

The development and deployment of low‑carbon
energy and transport technologies have the
potential to impact our ability to remain competitive
in our operations. This can be positive, if we
successfully integrate these technologies to drive
lower operating costs and emissions intensity, or
negative, if we transition at a slower pace than
our competitors and customers.

As part of our manufacturing strategy, we have explored opportunities
to achieve emissions reductions through a range of technologies,
energy efficiency improvements and renewable energy initiatives at
our manufacturing sites. This analysis allows us to confidently set
evidence‑based climate targets to 2030 and a credible ambition for
net zero emissions by 2050, providing a pathway forward to improve
our operational competitiveness.
This year, we have continued to be an active founding member of
the Australian Industry Energy Transitions Initiative (ETI), which is
a cross‑industry collaboration group analysing decarbonisation
opportunities in ‘hard‑to‑abate’ industries. Our participation and active
contributions to the ETI shows our commitment to decarbonisation
and mitigating foreseeable climates risks to our industry and business.
In development:
– continue to explore opportunities to integrate emissions reduction
technologies into our operations
– further understand opportunities in emerging technology such as
hydrogen produced from renewable energy and green ammonia
– despite accounting for less than one per cent of Scope 1 GHG
emissions, expand our decarbonisation analysis to Orica’s transport
fleet to align with our customers’ priorities.

Time horizon:
M

LT

Transitional:

Operational
competitiveness
Time horizon:
M

LT

Transitional:

LEGEND

Time horizon:
S

Short

M Medium
LT Long Term

Physical:

Transitional:

Acute

Market

Chronic

Policy and Legal
Reputation
Technology
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EMBEDDING CLIMATE
RISK INTO STRATEGIC AND
FINANCIAL PLANNING
In FY2021, we undertook a series of
activities to further integrate climate risk
into our strategic and financial planning.
This included:
– updating our scenario analysis to include
a Paris‑aligned (1.5°C pathway) scenario
and using the outcomes of the analysis
to drive risk and opportunity awareness
and management across the business
– developing climate change risk registers
to better understand, integrate and
manage our climate risks and
opportunities at a regional level
– strengthening our assessments
of the physical impacts of climate
change on our major global assets
and operating regions.
We conducted a deep‑dive regional risk
assessment against each of the identified
climate‑related risks with an initial focus on
the Australia, Pacific and Asia (APA) region.
This allowed us to:
– assess inherent risk at an operations level
– identify regional causes and impacts
– articulate regional controls and begin
assigning regional risk owners
– further embed climate change‑related
risks into regular risk management
routines and procedures covering
APA operations.
The assessment indicates the highest
inherent risk exposures in APA relate to
energy markets and transition, and asset
disruption from extreme weather or loss
of water. This demonstrated our potential
exposure to the physical impacts of
climate change.
The APA regional risk assessment has
informed our approach for embedding
climate risk into regional businesses
in the most efficient manner. In the
coming year, we will extend this process
and methodology to additional
operating regions.

CASE STUDY
MANAGING PHYSICAL RISK
Bushfires, like other extreme weather
events, have the potential to inhibit
access to our sites and disrupt our
supply chains and operations, impacting
planned production levels and our
ability to service customers.
In FY2020, Australia experienced
devastating bushfires on the east coast
causing a reduction in volumes and
reduced financial earnings. This led to
our Kurri Kurri office and Ammonium
Nitrate plant being closed and evacuated
for two days in December 2019.
While our site was not damaged,
production loss totalled around
$600,000 over the two days.
As part of our preventative and
mitigating controls for climate‑related
physical risks, we monitor weather
patterns in locations around the world
and have improved our communication

with customers to maintain service
continuity. This has enhanced some
supply chain lines ensuring customers
can maximise inventory at their sites
(within regulatory limits) if transport
routes are adversely impacted.
Our sites also maintain safety stocks
onsite to increase adaptability and
ensure production continuity.
To progress a more detailed physical
climate impact assessment across our
key operations and supply chains, we
entered into a strategic collaboration
with S&P Global Trucost. This ongoing
project is improving our understanding
of the potential financial implications
associated with physical climate change.
Outcomes will be disclosed in FY2022
and are intended to inform our risk
management responses, business
planning and capital allocation to manage
and adapt to physical climate risks.
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Our strategy
for climate action
Despite the ongoing global disruption
caused by the COVID‑19 pandemic, we
maintained our efforts to mitigate and
adapt to climate change. Climate action
remains critical over the next decade.
We believe transitioning to a low‑carbon
economy can drive near‑term job creation
while increasing economic and
environmental resilience.
Consistent with our Climate Change
Policy, we accept human activities are
influencing global warming and support
the global response to keep global
temperatures rising to well below 2°C
and pursue efforts to constrain warming

to 1.5°C. We believe a transition to a net
zero emissions economy is required to limit
global warming in line with the goals of
the Paris Agreement, and the path to net
zero must represent a ‘just’ transition
and encourage sustainable development.
Commodities, raw materials and technology
are fundamental to the low‑carbon
transition and as the world strives to
achieve this, we recognise our business
faces long‑term shifts in commodity
demand and customer mix.
Although there are challenges, we are
committed to playing our part in a global
response. Our priority is to accelerate our

decarbonisation over the next decade and
continue to work collaboratively to find
solutions towards a low‑carbon future.
Building on our target to reduce our
operational emissions by at least 40 per
cent by 2030, we have now set an ambition
to achieve net zero emissions by 2050.5
Our success can only be founded on
practical evidence‑based initiatives, rapid
deployment of mature technologies and
access to emerging solutions and support
incentives to reduce emissions in an
economically sustainable manner.

OUR STRATEGY FOR CLIMATE ACTION
STRATEGIC PILLARS

EMBED CLIMATE IN
OUR STRATEGIC
DECISION-MAKING:

ACCELERATE
DECARBONISATION:

CATALYSE
CLIMATE ACTION:

Integrate consideration of
climate change into our
governance, risk management,
and strategic and financial
planning processes

Reduce Orica’s GHG emissions
in the decade to 2030

Mobilise our people, collaborate
and help customers respond to
climate change, foster innovation
and technology, and advocate
responsibly on climate

Guiding Principles

A transition to a net zero
emissions economy is required
to limit global warming in
line with the goals of the
Paris Agreement1

The path to a net zero
emissions economy must
represent a ‘just transition’
and encourage sustainable
development2

Commodities, raw
materials and technology
are fundamental to the
low-carbon transition

Transparency
and disclosure drive
individual and collective
business performance

1. Net zero emissions: net zero emissions are achieved when human-induced emissions to the atmosphere are balanced by natural removals over a specified period.
The Paris Agreement recognises the need to achieve net zero emissions by the second half of this century.
2. Ambitious emissions reductions are achieved in conjunction with economic development, adaptation, poverty and reducing social inequity.

5
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Our net zero emissions ambition covers our global Scope 1 and Scope 2 emissions under our direct control, and material Scope 3 emission sources. Material means the GHG emissions
embodied in purchased ammonia and ammonium nitrate included in the Scope 3 reporting category of purchased goods and services. These comprise around two‑thirds of Orica’s
Scope 3 emissions footprint. Achieving this ambition will require effective government policy frameworks, supportive regulation and financial incentives, and access to new low‑carbon
technologies operating at commercial scale.
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Building on our target to reduce
our operational emissions by at least
40% by 2030

we have now set an
ambition to achieve net
zero emissions by 20506

STRATEGY FOR ACTION
Our climate change response is
underpinned by four guiding principles
and three pillars of decarbonisation which
will help us meet our responsibility to
act on climate change.
ENTERPRISE SCENARIO
PLANNING
This section presents our most recent
scenario analysis. While not forecasts,
the scenarios in this report illustrate
conceivable futures that may emerge
over the long‑term.
We perform scenario analysis to enable
the business to evaluate capital, market,
and commodity opportunities, and
importantly, sustainability in the context
of climate change risk.
Presently, our scenario analysis is focused
on transition risks and opportunities across
policy, market, commodity and technology
drivers. There is more work to do to expand
our analysis to understand possible
long‑term risks associated with other drivers
such as carbon pricing and changes in the
physical climate.
We test our business strategy against a
range of plausible future climate scenarios.
Our scenario analysis is designed to
challenge our strategic thinking and help
identify short and long‑term responses
to mitigate climate risks and capture
new opportunities.

6

7

In FY2021, we made important changes to
our approach, including updating Scenario
1 to align with a 1.5°C pathway. Additional
quantitative metrics were also adopted
across our macro‑economic scenarios.
For the scenarios presented in this
report, we begin our analyses with
two International Energy Agency (IEA)
scenarios – Stated Policies and Sustainable
Development – and supplement them with
more in‑depth analyses from third parties,
as they provide additional information
that is relevant to our business.
This year, the IEA7 published a new Net
Zero Emissions by 2050 scenario (NZE),
which charts a narrow roadmap to a 1.5°C
stabilisation in global temperature rise.
Orica’s most recent scenario analysis was
performed before the release of the NZE.
Adoption of the NZE will be considered
in a future update.
A summary of each of our scenarios is
shown overleaf. Detailed representations
are outlined in Appendix 3.

OPERATIONAL
SCOPE 1
AND SCOPE 2
GHG EMISSIONS

13%

below FY2019 levels

Our net zero emissions ambition covers our global Scope 1 and Scope 2 emissions under our direct control, and material
Scope 3 emission sources. Material means the GHG emissions embodied in purchased ammonia and ammonium nitrate
included in the Scope 3 reporting category of purchased goods and services. These comprise around two‑thirds of Orica’s
Scope 3 emissions footprint. Achieving this ambition will require effective government policy frameworks, supportive
regulation and financial incentives, and access to new low‑carbon technologies operating at commercial scale.
IEA, May 2021, Net Zero by 2050 – A Roadmap for the Global Energy Sector.
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SCENARIO 1: AMBITIOUS, COORDINATED GLOBAL CLIMATE ACTION

GLOBAL WARMING: 1.5°C | GLOBAL GDP GROWTH: 2.2%
Macro
and policy

Transition to a low-carbon economy becomes one of the
drivers of global economic growth, partly offset by softer
end-use consumption

Technology

Broader innovation, technology investment drives accelerated
adoption of new technology; breakthrough cleantech, early
retirement of conventional technologies

Market

Consumer and stakeholder preferences evolve towards building
a zero-emission circular economy

Climate
change

Global cooperation and commitment amongst governments
to address climate change puts global emissions on the
1.5°C trajectory

SCENARIO 2: WIDESPREAD NATIONALISTIC ECONOMIC POLICY
GLOBAL WARMING: >4.0°C | GLOBAL GDP GROWTH: 1.0%

Macro
and policy

Increasing nationalism leads to limited global cooperation,
reversal of free trade, and ultimately suppressed growth in
economic output

Technology

Weak investment limits R&D activity and commercialisation
of new technology

Market

Consumers and the industry are driven by economic choices
and rely on conventional options

Climate
change

Governments abandon global climate change commitments;
focus shifts to adaptation and resilience

SCENARIO 3: EMERGENCE OF NEW REGIONAL GROWTH CENTRES
GLOBAL WARMING: 3.0°C | GLOBAL GDP GROWTH: 3.6%

Macro
and policy

Emergence of new economic growth centres – India
and Africa – supported by a favourable global trading
and investment environment

Technology

High capacity to invest in technology development
leads to a proliferation of innovative products; accelerated
technology adoption profile

Market

Strong adoption of low-carbon emission technologies in
the developed world; India and Africa progress along a more
conventional pathway

Climate
change

16

Governments deliver on stated policies; US, EU and China ramp
up their responses in an effort to offset additional emissions from
India and Africa
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Cautionary
statement
regarding
scenario
analysis
The scenario analysis process is designed
to challenge our thinking on possible
future macroeconomic and global
temperature warming outcomes.
The scenarios are not probabilityweighted and represent a range of
hypothetical external environments.
There are challenges in predicting
how the path to a low‑carbon
economy may unfold. The use of
scenarios can help highlight the
breadth of risks and opportunities
that climate change will pose
on our operations and markets.
However, our risk and opportunity
assessment analysis is ongoing,
and the details and assessments
are subject to change over time.
We update the underlying
assumptions of our scenarios from
time to time. We expect the next
iteration of scenario analysis to
consider new information recently
published by the International Energy
Agency8 and latest IPCC AR6 report9
and other third‑party analyses.
A cautionary statement on forwardlooking statements is found at the
beginning of this report. As with
all scenarios, the projections of each
scenario should be treated with
caution. We expect actual outcomes
will likely differ substantially from
those implied by the scenarios.
8
9

IEA, May 2021, Net Zero by 2050 – A Roadmap
for the Global Energy Sector.
IPCC, 2021: Climate Change 2021: The Physical
Science Basis. Contribution of Working Group I
to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change.

SCENARIO ANALYSIS FINDINGS
To help illustrate the evolution of demand
and revenue mix under various future
scenarios, the commodities that Orica is
most exposed to have been grouped into
three categories based on their sensitivity
to the low‑carbon economy transition.
These are:
– Future‑facing commodities – include
commodities that experience elevated
demand in a low‑carbon economy such
as copper, nickel, lithium and other
metals and minerals supporting clean
energy technologies;
– Neutral commodities – while impacted
by the transition, these commodities are
mostly driven by other trends; this group
includes gold, iron ore, limestone and
other crushed stone (used in quarry
and construction);
– Commodities in decline – primarily and
negatively impacted by transitioning
to a low‑carbon economy, including
thermal coal and metallurgical coal.
SCENARIO 1: 1.5°C
The use of future‑facing commodities is
set to expand across all scenarios modelled
(refer Chart 1). In particular, copper, nickel,
lithium and other metals and minerals
supporting clean‑energy technologies
for electricity generation and transport.
Our analysis suggests up to 80 per cent
long‑term demand growth for future‑facing
commodities in a 1.5°C world, despite the
increasing role of recycling in this scenario.
While a transition to a low‑carbon
economy is positive for future‑facing
commodity demand, revenue from neutral
commodities declines moderately due to
the increasing role of recycling. Changing
consumer preferences, policy support and
technological innovation result in improved
scrap collection systems and recycling rates
in gold, steel and concrete, reducing the
need for mining gold, iron ore, limestone
and other crushed stone.

Strong policy support and accelerated
commercialisation of low-emissions
technology result in rapid and significant
reduction in demand for commodities in
decline through retirement of conventional
coal‑fired capacity and substitution of
coal in industrial applications, including
cement and steel production.
Orica’s revenue experiences a moderate
long‑term decline in Scenario 1 (refer Chart 2).
While the revenue from thermal, and to a
lesser extent, metallurgical coal diminish,
this is only partially offset by an increase in
revenue from future‑facing commodities.
SCENARIO 2: >4.0°C
Protectionist policies and low levels of
global collaboration result in an uncertain
macroeconomic environment, limited
policy support and insufficient investment
in development of new technology.
This leads to continued reliance on
conventional technology in power generation,
transport and in industrial applications.
While the use of future‑facing commodities
continues to increase, it is limited to their
traditional applications in construction
and infrastructure rather than renewable
electricity and low‑emissions transport.
Revenue from neutral commodities remains
unchanged in real terms due to sluggish
underlying economic growth and organic
increase in availability of steel scrap over time.
Ongoing reliance on low‑cost conventional
sources of energy in power generation
and industrial applications support the
use of commodities in decline. As a result,
thermal coal consumption continues to
grow in the long‑term, driven by developing
countries. Metallurgical coal growth also
continues due to lack of technological
substitution and reliance on existing
steelmaking capacity.
Orica’s revenue increases moderately in
Scenario 2 due to ongoing demand for
copper, gold, limestone and other crushed
stone in their traditional applications.
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Chart 1: Absolute change in commodity demand in 2040 vs 2020
100
80
60
40
20
0
-20
-40
-60
-80
-100
Copper

Other Future
Facing

Future-facing commodities

Quarry &
Construction

Gold

Iron Ore

Neutral commodities

Metallurgical
Coal

Thermal
Coal

Commodities in decline

Highest scenario outcome
Scenario 1
Lowest scenario outcome

Note: Other future-facing metals and minerals supporting clean energy technologies (e.g. nickel, lithium and cobalt).
Source: Orica research and analysis based on various data sources including IEA and Wood Mackenzie.

Chart 2: 2040 vs 2020 revenue by commodity in
real terms (in absence of any mitigating actions)

Current

Scenario 1

2020
Commodities in decline

Scenario 2

Scenario 3

2040
Neutral commodities

Future-facing commodities

Note: ‘Future‑facing commodities’ include copper, nickel, lithium and other metals and minerals supporting
clean energy technologies; ‘neutral commodities’ include gold, iron ore, limestone and other crushed stone
(used in quarry and construction); ‘commodities in decline’ include thermal coal and metallurgical coal.
Source: Orica research and analysis.
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SCENARIO 3: 3°C
Demand for future‑facing commodities
continues to grow in the long term
(refer Chart 1). Copper, nickel and lithium
thrive, supported by decarbonisation
efforts in low‑emissions transport,
energy storage, and renewable energy
generation. Growth in end‑use demand
for future‑facing commodities is partly
offset by improved energy efficiency and
the increasing role of recycling.
Neutral commodities experience
strong growth as increasing wealth
and infrastructure development drives
demand for gold, limestone and other
crushed stone even despite increasing
reliance on recycling.
Commodities in decline experience flat
to negative growth. Steel production and
metallurgical coal are supported by increasing
economic growth and infrastructure
development. The decarbonisation of steel
production mostly relies on increasing use
of scrap while other technological solutions
are not available at scale before 2030.
In thermal coal, domestic consumption
drives mid‑term growth in developing
Asia, particularly in India, before declining
in the long term. Ongoing reduction is
observed in developed countries, as more
reliance is placed on natural gas, wind
and solar generation.
With limited deployment of carbon
capture, utilisation and storage (CCUS),
global thermal coal consumption peaks
in the mid‑2020s with demand trending
downwards thereafter. This trend
accelerates after 2030 as utility‑scale
battery solutions become commercially
attractive in developing countries.

Orica’s revenue increases strongly out
to 2040 in this scenario (refer Chart 2).
This is based on a static revenue
contribution from commodities in decline
and an increase in revenue from both
other commodity groups.
OUR RESPONSE
Orica continues to diversify our commodity
exposure and position our portfolio towards
higher growth commodities, including
future‑facing resources.
Our present commodity mix reflects
Orica’s diversified portfolio across coal and
metals markets, including future‑facing
commodities. Gold and copper markets
remain the largest commodity exposure,
collectively representing 40 per cent of
FY2021 revenue and important across all
operating regions. Thermal coal revenue
exposure was 17 per cent in FY2021.
In Latin America, the ongoing shift in the
region’s commodity exposure reflects the
acquisition of Exsa. This has resulted in
greater exposure to copper and gold and a
corresponding relative reduction in revenue
contribution from thermal coal in the
region. This shift towards gold and copper
has been further increased by new
contracts and strong cyanide demand
in recent years.
We executed agreements with Alpha HPA
in Gladstone, Australia during FY2021 to
increase revenue exposure to eMobility and
the growing battery technology market.

business regions (North America and
Europe), and we are increasing our exposure
in developing markets, particularly in
the Asia Pacific, as ongoing urbanisation
will continue to drive demand over the
long‑term.
We believe the necessary transition must
be responsible, coordinated and just for
both developed and developing economies.
This is why we will:
– Continue to service our coal customers
in the medium term, acknowledging
the right to development of emerging
economies, while seeking opportunities
to become a partner in our customers’
efforts to transition to a low‑carbon
economy
– Leverage our expertise in science and
technological innovation to help develop
sustainable products and services for
our customers, and foster smarter, safer
mining with the potential to enable
emissions savings across the mining
sector’s value chain
– Maintain momentum in reducing
exposure to future carbon pricing by
accelerating our decarbonisation
– Continue to strengthen our scenario
analysis, assess and capture growth and
diversification opportunities to increase
our exposure to commodities that
contribute to a low‑carbon future,
such as copper.

We also believe quarry and construction
presents an opportunity, driven by ongoing
global infrastructure development. We are
already well positioned in our core quarry
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Global nitrous oxide emissions budget
and mitigation scenarios
Nitrous oxide in the atmosphere depletes the ozone layer and contributes to global warming. In October 2020, the first
comprehensive study and understanding of the global nitrous oxide budget was published10 with the results showing
human‑derived nitrous oxide emissions have increased by 30 per cent over the past four decades.
The main source of human‑derived nitrous oxide emissions is agriculture, accounting for almost 70 per cent of the global nitrous
oxide emissions budget. Other material sources include wastewater, fossil fuel combustion and the chemical industry, where it is
generated as a by‑product of some chemical production processes such as nitric acid used as an intermediatory for ammonium
nitrate manufacture.
The 2018 Intergovernmental Panel on Climate Change (IPCC) Special Report11 and latest 2021 physical climate science12 outline a
range of 1.5°C pathways with nitrous oxide emissions declining to a much lesser extent than carbon dioxide. As a result, sizeable
residual nitrous oxide emissions are projected to continue throughout the century. This recognises the difficulty in effectively
mitigating emissions from certain activities, particularly agriculture.
Since 2010, nitrous oxide has been accumulating in the atmosphere at a rate faster than any of those key emissions mitigation scenarios.
The chart below shows how global nitrous oxide emissions compare with projected emissions from IPCC mitigation scenarios10.
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Average N2O emissions
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2000
SSP 1-2.6
SSP 1-1.9
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SSP 4-3.4
SSP 2-4.5
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SSP 5-8.5
SSP 4-6.0
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SSP 3-7.0
Average N2O emissions

Note:
1) RCP 2.6 is a scenario where the world successfully limits global warming to below 2°C, whereas RCP 8.5 is a scenario of very high emissions.
2) SSP3 is a scenario where countries do little to cooperate on climate action, whereas SSP1 is a scenario where the world shifts its focus to meeting climate targets.

Current trends indicate nitrous oxide emissions and its atmospheric concentration are not compatible with pathways consistent to
achieve the climate goals of the Paris Agreement. Reducing nitrous oxide emissions must be a top priority underscoring the need
for strong climate policies that are not solely focused on carbon dioxide.
Europe has demonstrated it is possible to successfully reduce industrial nitrous oxide emissions through technological improvements
enabled by an emissions trading scheme and increasing carbon price.
Nitrous oxide process emissions from our nitric acid plants can be reduced through the use of technologies such as selective catalytic
reduction in the production process. Secondary abatement catalysts are generally cost effective and give rise to 75‑90 per cent
abatement efficacy. Lower abatement efficiency is realised in high‑pressure nitric acid plants, such as those at our site in Kooragang
Island, Newcastle. Best available tertiary abatement systems remove around 95 per cent of nitrous oxide emissions.
To arrest rising nitrous oxide emissions from agriculture and industrial sources, effective government policy with increased voluntary
action from industry, should prioritise tertiary catalyst abatement systems globally.

10 Tian, H., Xu, R., Canadell, J.G. et al. A comprehensive quantification of global nitrous oxide sources and sinks. Nature 586, 248–256 (2020). https://doi.org/10.1038/s41586‑020‑2780‑0
11 IPCC, 2018: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre‑industrial levels and related global greenhouse gas emission
pathways, in the context of strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
12 IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change.
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CARBON PRICING
We anticipate carbon prices will increasingly
be adopted around the world and increase
over time.
Scenario analysis
Our scenario analysis is founded on
public IEA pathways which adopt carbon
pricing as a cross‑cutting policy intervention.
Carbon prices vary according to scenario and
are described in Appendix 3. The outcomes
of our scenario analysis assist to understand
carbon price risks, particularly impacts to
changing commodity demand.
Following updates to IEA and other
third‑party scenarios this year, we will
review any changes to carbon prices and
incorporate an approach for impairment
testing from FY2022 onwards.
Internal carbon price
Carbon prices are applied to internal
decarbonisation business cases to inform
investment decisions. In jurisdictions where
a regulated carbon price is present, that
price is incorporated in our business case.
Where uncertainty exists, we apply a range
of $27 to $83 to understand our potential
financial exposures under different future
carbon pricing and regulatory scenarios.
Our major manufacturing sites in
Australia and Canada are exposed to
carbon regulation schemes and pricing.
While no financial liability exists today,
we believe ongoing investment in
emissions reduction will assist to
manage future potential liabilities.
The most recent notable policy
development this year was the
Canadian Government’s announcement
to increase the national carbon price to
CAD$170/tonne CO2‑e by 2030, increasing
from CAD$40/tonne CO2‑e in 2021.
While some uncertainty still exists around
how this may apply at the sub‑national
level over the decade, we are well positioned
to avoid future financial liabilities.
Alberta, Canada, implemented a
compliance carbon regulatory scheme
ensuring the net emissions of regulated
facilities, including our Carseland site,
do not exceed an emissions baseline.
Where emissions are above baseline
levels, a facility must pay a carbon fee
or purchase Emissions Performance
Credits (EPCs) generated by other
participating facilities who have exhibited
below‑baseline performance.

Carseland is a net generator of EPCs for
our ongoing below‑baseline performance.
These credits are monetised to other
regulated companies, then cancelled by
the regulator to avoid issues of double
counting. In calendar year 2020, we were
credited 17,534 EPCs. We expect ongoing
crediting of EPCs with the commissioning
of new abatement technology at Carseland
which will further reduce operational
Scope 1 GHG emissions.
The introduction of a Carbon Border
Adjustment Mechanism (CBAM) from
2026 has been presented to the European
Union (EU) Parliament to initially cover
product‑related emissions from imported
steel, cement, chemicals and fertilisers.
This will ensure any EU country’s policy
to reduce greenhouse gas emissions do
not unfairly disadvantage their industries.
If one economy imposes a carbon cost
on local producers, a carbon border
adjustment would also be imposed on
imports, ensuring trade competitiveness is
not affected by climate policy differences
between countries. With the package
yet to pass into legislation, we continue
to analyse potential cost and supply
impacts associated with ammonium
nitrate import activity.

While more economies can be expected
to pursue carbon border adjustments, we
believe any policy mechanism should be
non‑discriminatory and consistent with
World Trade Organisation, plurilateral
and bilateral trade commitments.
Traditional solutions to maintain industry
competitiveness have compensated
trade‑exposed industries when stronger
local emissions reduction policies are
implemented. Carbon border adjustments
could offer an alternative approach
and be an effective global climate
policy framework to help enable
stronger emissions reduction policies.
All governments should fully examine
the mechanism framework and compare
it to alternative options for maintaining
industry competitiveness.
While a variety of market and regulatory
carbon pricing levers are adopted by
government’s worldwide, we continue to
advocate for carbon pricing policies that
maintain the global competitiveness of
trade‑exposed industries to prevent
carbon leakage.
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BUILDING RESILIENCE
Our focus is on capturing growth and
diversification opportunities to increase
our exposure to commodities likely to
be in higher demand in a transitioning
economy, and using our technology and
innovation expertise to develop more
sustainable product and service solutions
for our customers.
To continue to enhance our
competitiveness, we apply a disciplined
approach to capital expenditure to support
the base business and pursue growth
opportunities. Capital expenditure is
subject to rigorous review and approval
processes. In FY2021 we spent $202 million
on sustenance capital, which includes
$14 million towards reducing our
greenhouse gas emissions at Kooragang
Island and Carseland. This investment will
enable the ongoing decarbonisation of our
manufacturing processes and products.
DECARBONISATION ROADMAP
We are proceeding to accelerate our
decarbonisation in support of the Paris
Agreement objectives.

In FY2020, we developed an
evidence‑based decarbonisation roadmap
and medium‑term emissions reduction
target for our operational GHG emissions.
This work progressed in FY2021, providing
a deeper understanding of the longer‑term
technological and economic pathways
towards decarbonisation in 2050, and
completing a full Scope 3 emissions footprint.
Three decarbonisation levers were identified
over the 2020‑2030 horizon:
1. Process emissions: Driving the
decarbonisation of nitric acid
manufacture, particularly Scope 1
nitrous oxide emissions by optimising
secondary catalyst abatement and
deploying tertiary catalyst abatement
across our global nitric acid plants.
2. Renewable energy: Performing
feasibility analysis, deploying
renewables on‑site where practicable,
and undertaking off‑site purchasing
of renewable electricity.
3. Energy optimisation: A continuous
process of searching for opportunities
in technology, design, operation and
maintenance, focusing on energy
efficiency, electrification of energy
consumption and heat recovery.
Beyond 2030, our ambition is to achieve
net zero emissions by 2050, covering
Scope 1, Scope 2, and material13 Scope 3
emissions sources. Achieving our net zero
emissions ambition will require expanded
deployment of the decarbonisation
opportunities (above) and the use of
additional levers including:
1. Carbon capture utilisation and
storage: Carbon capture utilisation
(CCU) and storage technologies play an
important role in mitigation pathways
towards achieving net zero emissions by
2050. To help realise new applications,
we are prioritising the commercialisation
of mineral carbonation. With support
of a $14.6M grant from the Australian
Government, a CCU mobile demonstration
plant is being designed and commissioned
by Mineral Carbonation International
at our Kooragang Island facility.
2. Alternative hydrogen feedstocks:
Hydrogen when produced from
renewable energy can play a long‑term
role in our decarbonisation. Converting
our only ammonia manufacturing site
at Kooragang Island from natural gas

sources to use hydrogen produced
from renewable energy today, would
create around 64,000 tonnes of
hydrogen demand per annum.
Hydrogen produced from renewable
energy could also be used in transport
applications, especially heavy vehicles.
3. Low carbon sourcing: Medium
to long‑term sourcing of advanced
biofuels, other low carbon fuels and
lower emissions-intensive ammonia
to feed our ammonium nitrate
manufacturing plants around
the world.
4. Supplier engagement: Our net zero
emissions ambition covers Scope 3
emissions from purchased ammonia
and ammonium nitrate. Around
two‑thirds of ammonia and almost
half of ammonium nitrate is sourced
from global suppliers with emissions
reduction targets or operations in
countries with net-zero emissions
targets. While we share a commitment
to reduce emissions with our strategic
suppliers, we have key levers at our
disposal to further reduce indirect
emissions in our value chain:
– engage with our suppliers to collect
more accurate emissions data and
influence the most material suppliers
to set their own emissions reduction
targets.
– embed GHG emissions considerations
into the supplier selection process over
the long‑term, as supply chains align
on targets and commitments.
– evolve future product and service
design and procurement policies.
5. Offsetting: Emissions avoidance,
nature‑based activities and carbon sinks
can support the transition towards net
zero emissions. With changes in land
use and management, this can reduce
GHG emissions and increase carbon
dioxide absorption by creating and
expanding natural sinks, supporting
biodiversity, improving water quality
and aiding in the social development
of local communities.
The contribution of these longer‑term
drivers will depend on technology maturity,
deployment and commercialisation.
Effective global climate policy and financial
incentives will also be required.

13	Material means the GHG emissions embodied in purchased ammonia and ammonium nitrate included in the Scope 3 reporting category of purchased goods and services.
These comprise around two‑thirds of Orica’s Scope 3 emissions footprint.
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We’re taking tangible
action to forge a pathway
towards decarbonisation.

Decarbonisation Pathway to 2030

Progress
to date
13%
Scope 1
and 2
emissions:
2,183
ktCO2e

Commitment:
To reduce Scope 1 and 2
emissions by at least 40%
by 2030

Process
emissions

Renewable
energy

Energy
efficiency

2019

1,310
ktCO2e

2030

Long‑term Decarbonisation Roadmap Towards Net Zero Emissions by 205014

Scope
1, 2

Scope
3

Process
emissions

H2

Renewable
energy

Energy
efficiency

Alternative
feedstocks

Low carbon
sourcing

Supplier
engagement
Carbon offsets

2019

2050

14 Covers our global Scope 1 and Scope 2 emissions under Orica’s direct control, and material Scope 3 emission sources. Material means the greenhouse gas (GHG) emissions embodied
in purchased ammonia and ammonium nitrate included in the Scope 3 reporting category of purchased goods and services. These comprise around two‑thirds of Orica’s Scope 3
emissions footprint. Achieving this ambition will require effective government policy frameworks, supportive regulation and financial incentives, and access to new low‑carbon
technologies operating at commercial scale.
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hydrogen production is a promising
opportunity to eliminate emissions over the
long term. However, this will depend on the
cost‑effective supply of large quantities of
renewable electricity, the extent and speed
of cost reductions for electrolysis and
growth to commercial scale.

TECHNOLOGIES FOR
DECARBONISATION
Production of hydrogen and
ammonia from renewable sources
A major source of carbon dioxide is the
natural gas‑based production of hydrogen
as an ammonia feedstock. Switching from
the dominant steam methane reforming
process to renewable electrolysis for

Renewable electrolysis is currently expected
to be the lowest cost form of hydrogen
production around 204015 as shown
below. While coupling carbon capture
and storage (CCS) with steam methane
reforming could address a large share of
emissions, there are currently no oil or gas
producing areas near Newcastle, Australia,
suitable for permanent carbon dioxide
storage and geo‑sequestration. As a result,
pursuing CCS from Newcastle would incur
significant infrastructure and transport cost
to other suitable areas.

During the year, we led a market
process to better understand the risks
and opportunities presented by new
electrolysis technology and green
ammonia market opportunities. An internal
manufacturing study for early‑stage
adoption of hydrogen produced from
renewable energy was also completed
to understand the safety case, barriers
and changes required to manufacturing
equipment to facilitate adoption.
Engagement with key stakeholders
is continuing and we foresee new
opportunities such as brokering
green ammonia demand to feed
our ammonium nitrate manufacture
processes globally and offer our customers
lower emissions‑intensive explosives.

Abatement options in ammonia production and relative costs13
1,600
1,400

$AUD/t product

1,200
1,000
800
600
400
200
0
SMR Green CCS Biomass
route hydrogen route route
route

SMR Green CCS Biomass
route hydrogen route route
route

2020

2030

SMR Green CCS Biomass
route hydrogen route route
route
2050

Note: SMR – Steam Methane Reforming; CCS – Carbon, capture and storage

Selective catalytic reduction
The major source of GHG emissions from
the production of ammonium nitrate is in
the first stage of the process: the production
of nitric acid. These emissions differ from
most other emissions‑intensive activities as
they are primarily from nitrous oxide, which is
265 times more potent than carbon dioxide.
Catalyst technology solutions destroy nitrous
oxide, converting it into naturally occurring
nitrogen and oxygen. The technology is well
suited to reducing nitrous oxide emissions
from industrial and chemical process plants
such as nitric acid. The most common
cost‑effective application is known
as secondary catalyst abatement.
Nitrous oxide emissions are typically
reduced 75‑90 per cent from unabated
levels with this technology.

However, opportunities exist to deploy
best available tertiary catalyst technology
and reduce more than 95 per cent of these
emissions from unabated levels. There are
currently limited incentives for chemicals
producers to deploy these technologies.
They derive no economic benefit in the
absence of a financial penalty on
emissions or a ‘green premium’ on
lower-emissions intensive products.
However, with government financial
incentives and carbon market participation,
the economic viability of tertiary abatement
can be improved. We have installed tertiary
catalyst at Carseland, Canada during the
year, and sanctioned the Kooragang Island
Decarbonisation Project to deploy the
same technology.

Renewable energy
Sourcing renewable energy directly/virtually
from a renewable energy project presents
an opportunity to reduce Scope 2 emissions
while managing market volatility and
price fluctuations. In Australia, we are
undertaking a market appraisal for sourcing
renewable electricity.
Mineral carbonation
Mineral carbonation is the reaction of
carbon dioxide with basic minerals to
form harmless solid carbonates, similar
to chalk, antacids or baking soda.
Mineral carbonation occurs in nature as the
process of rock weathering by rainwater.

15 Butler, C, Maxwell, R, Graham, P & Hayward, J 2021, Australian Industry Energy Transitions Initiative Phase 1 Technical Report, ClimateWorks Australia https://energytransitionsinitiative.org/
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Technology has emerged over the last
10 years to capture carbon dioxide
emissions at an industrial source or remove
it directly from the atmosphere for safe and
permanent storage. For example, emissions
can be reacted with alkaline mine waste
to produce a range of carbonate products
for the construction sector such as cement,
plaster board and pavers. More information
on Orica’s partnership with Mineral
Carbonation International can be found
in Catalysing Climate Action beginning
on page 34 of this Report.
Orica research and innovation
This year, our research and innovation team
developed a Clean Technology Roadmap
as part of our climate change and broader
sustainability priorities. Several commercialin‑confidence initiatives are being pursued
to progress early technological development
for decarbonised explosives to help our
customers meet their sustainability goals.
INCENTIVE MECHANISMS FOR
DECARBONISATION
This year, we further strengthened the
links between executive remuneration
and climate change (refer to Executive
Remuneration on page 07 of this Report).
International carbon markets are growing
at pace. We participate in the Alberta,
Canada compliance carbon market and
are rewarded with carbon credit revenue.

This creates an incentive – in the form of
revenue and a competitive advantage –
to invest in abatement solutions and
attain lower emissions.
In Australia, the Kooragang Island
Decarbonisation Project similarly offers an
example where carbon markets offer return
on capital, carbon price certainty and an
ability to de‑risk final investment decisions.
Government policies and programs can also
help to reduce costs with fiscal subsidies
for early‑stage technology development or
deployment. These can take several forms,
including tax incentives, grants, loan
guarantees, feed‑in‑tariffs and contracts.
A price on carbon, through an
emissions‑trading program or tax
mechanism, provides emitters with an
important incentive to cut GHG emissions.
We support pricing carbon and believe
governments around the world should
consider such mechanisms while
maintaining the relative competitiveness
of industry between trading nations.
THE ROLE OF CARBON MARKETS
IN ACHIEVING OUR EMISSION
REDUCTION TARGETS
We are increasing our participation
in global carbon markets and recognise
growing stakeholder interest in the
accounting practices and transparency
associated with carbon credits.

Our priority is to reduce our GHG emissions
by investing in abatement technology,
changing management practices, operating
more efficiently and adopting sources of
renewable energy. Carbon offsetting is
a low priority over the medium‑term.
One fundamental risk of carbon markets
is double counting. An organisation selling
a carbon credit might claim the underlying
emissions reduction for itself, while at the
same time another organisation buying
the credit also claims the same emissions
reduction.
We are committed to transparency around
how we manage and account for carbon
credits. To avoid double counting of carbon
credits generated through offset projects,
we do not claim:
– annual emissions reductions for
carbon credits that are yet to be
surrendered or reach a final destination;
these are included in our overall net
emissions number.
– annual emissions reductions for carbon
credits sold in voluntary secondary
markets or through direct commercial
arrangements; these are included in
our net emissions and reported
separately in our annual reporting.
Annual emissions reductions will be claimed
where surrender has occurred or it can be
demonstrated through regulation that
carbon credits sold under a government
program are cancelled by the Authority
so they cannot be attributed twice.

Approach to accounting for carbon credits

Offset
project
abatement
Carbon
credits

Credits surrendered
and/or delivered
to Government
through regulatory
schemes

Credits sold to
a third party
and/or held

Reported
(actual)
emissions
pre-project

Credits sold to
a third party
and/or held

Reported
(actual)
emissions
post-project

Reported
(actual)
emissions
post-project

Implementing transparent strategies
will turn carbon offsetting into an
opportunity rather than a future cost
and risk. By developing a portfolio of
carbon projects that can supply carbon
credits to meet our own emissions reduction

Surrenders =
Claimable emissions
reductions

commitments, we will generate a revenue
stream from surplus credits that can be sold
in secondary markets.
As a supplier of carbon offsets in the
medium term, this gives us a position of

NET
EMISSIONS
NUMBER

advantage in the transition to a net zero
emissions economy.
Further opportunities to participate in
carbon markets are being explored as part
of our long‑term decarbonisation strategy.
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Targets and
performance
GHG EMISSIONS TARGETS
Last year, we renewed our suite of
emissions reduction targets:
– Absolute: at least 40 per cent reduction
in operational Scope 1 and 2 GHG
emissions by 2030 (on FY2019 levels)16
– Emissions intensity: maintain emissions
intensity at or below 1.7 tCO2‑e/tonne
AN sold by FY202217,18
In FY2021, we applied Global Warming
Potentials (GWP) values aligned to the
Intergovernmental Panel on Climate
Change (IPCC) Fifth Assessment Report
(AR5) to our accounting for greenhouse
gas emissions. The change in global
warming potential for nitrous oxide has a
material impact on our overall emissions.
Though our historical data will not change,
we have reset our FY2019 baseline to
account for this difference and ensure
we meet our 40 per cent reduction target
primarily through meaningful reductions
to our operational emissions.

Resetting our target baseline
and restating GHG emissions
Under the GHG Protocol19, companies are required to establish a base year so
that comparing emissions performance over time is meaningful and consistent.
We established FY2019 as the base year for our Scope 1 and Scope 2 target.
We present our GHG emissions reporting transparently. Each year, we determine
if adjustments are required to account for material20 acquisitions, divestitures,
or changes in global emissions accounting methodology.
For the FY2021 reporting year, several GWPs used for calculating non‑CO2 gases
have been materially revised in the countries where we operate.
GWPs are values that allow direct comparison of the impact of different
greenhouse gases in the atmosphere by comparing how much energy one
tonne of a particular greenhouse gas will absorb compared to one tonne of
carbon dioxide. Updates to these values are periodically undertaken by the
IPCC to account for an improved scientific understanding of the physical
properties of these gases.
A summary of the GWPs for different greenhouse gases is outlined below:
Greenhouse gas

GWP FY2020/FY2021

Percentage change
from FY2020

Carbon dioxide

1/1

0%

Methane

25/28

12%

Nitrous oxide

298/265

–11%

This year, we achieved a 10 per cent reduction in our global operational Scope 1
and Scope 2 GHG emissions compared to FY2020, of which 53 per cent relates to
methodology changes associated with global warming potentials. (Refer page 27,
Annual change in Scope 1 and Scope 2 GHG emissions.)
Claiming a five per cent one-off GHG emissions reduction towards achieving our
2030 target on account of methodology changes is not appropriate. This change
affects all our industry and comparator peers.
As a result, the updated GWPs have been applied to our current FY2021 emissions
data, and the FY2019 target base year has been restated. Our reduction from the
FY2019 target base year is assessed as 13 per cent in FY2021, not 19 per cent if
we had not restated our emissions inventory.
This will allow for a transparent and accurate comparison over time and a more
precise evaluation of our ongoing GHG performance, in accordance with the
accounting and reporting principles of the GHG Protocol.
16 Applies to existing operations. Base year emissions
will be recalculated consistent with emissions
accounting protocols if structural changes occur
such as acquisitions or divestments.
17 This target will be reviewed and updated in FY2022
to account for improvements in measurement methods
in the Scope 3 emissions inventory.
18 Short‑term emissions intensity target is above FY2020
performance due to forecast production increases in
facilities with less effective abatement technology.
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19 GHG Protocol Corporate Accounting and Reporting Standard, World Resources Institute and World Business
Council for Sustainable Development (2004).
20 Material is considered to represent a change +/‑ 5 per cent in total emissions. Further information on our GHG
emissions reporting methodology and standards is presented in our FY2021 Sustainability Supplement.

GHG EMISSIONS PERFORMANCE
Scope 1 and Scope 2 GHG Emissions
Our global operational Scope 1 and Scope 2 emissions for FY2021 were 1.9 MtCO2‑e.
Including the reduction due to the changed GHG emissions methodology, this represents
a 10 per cent decrease from FY2020 and a 19 per cent reduction from FY2019.
Global Scope 1 and Scope 2 GHG Emissions
Global Emissions (Scope 1 and 2) (tCO2-e)

3,000
2,500

260

242
267

2,000

276
1,500
2,244

2,092

1,849

1,000

1,625

500
0

FY2018

FY2019

Total Scope 1 Emissions (ktCO2-e)

FY2020

FY2021

Total Scope 2 Emissions (ktCO2-e)

Our Scope 1 GHG emissions decreased by 12 per cent from FY2020, driven primarily by
updates to the GWP for nitrous oxide, which contributed 53 per cent to the overall change.
Reduced demand due to Australian trade tensions with China early in the year enabled
our sites to maximise production at their least emissions intensive, most efficient nitric acid
plants. Improved emissions performance from the ammonia plant in the second half of the
year, following return to full production rates after a scheduled maintenance turn‑around
also contributed to the reduction.
Scope 2 GHG emissions increased 3.5 per cent from FY2020. While we continue to
implement a range of energy efficiency initiatives, changes to the grid electricity emissions
factor applied for Alberta, Canada have contributed to an observed increase since FY2019.
Higher explosives volumes globally and the inclusion of Exsa into our GHG reporting for
FY2021 have also contributed to the change. In FY2021, we generated 540 MWh
(0.2 per cent) of electricity from renewable sources.
Annual change in Scope 1 and Scope 2 GHG Emissions
2,500
2,116

Operational Scope 1 & 2
GHG (ktCO2-e)

2,000

-53%

-37%

+6%

+7%

1,901

Exsa
Acquisition

Other

FY2021

-22%

1,500

1,000

500

0
FY2020

Methodology
Changes

Curtailments/
Change to
Lower Activity Emissions Intensity

Note: Data may not add due to rounding. Orica completed the acquisition of Peru company Exsa in FY2020. Exsa’s GHG
emissions data has been included from FY2021.
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Operational GHG Emissions by Country
Scope 1 Emissions – By Country
Canada
7%

Scope 2 Emissions – By Country
Rest of World
2%

Indonesia
7%

Rest of World
8%
Indonesia
12%

Canada
17%
Australia
84%

Australia
63%

Energy Consumption by Source
Other Fuels
3%

Stationary Energy

Transport Energy

Petrol/Gasoline
2.8%

LPG
1.6%

Renewable Energy
(Generated by Orica)
0.02%

Steam
11%

Electricity
14%

Natural Gas
72%
Diesel
96%

Scope 3 GHG emissions
Our global Scope 3 emissions increased by 15 per cent in FY2021 compared to last year.
This was primarily due to improvements in methodology associated with completing our
full Scope 3 emissions inventory.
Scope 3 emissions associated with the sourcing of ammonia and ammonium nitrate (AN)
from third parties (as reported for FY2020), increased by 12 per cent on FY2020. This was
primarily due to inclusion of Exsa volumes which was acquired on 30 April 2020, as well as
increased volumes of purchased product required to meet demand during scheduled plant
maintenance shutdowns in Australia and Canada.
Scope 3 Emissions from Purchased AN and Ammonia

Scope 3 GHG emissions (ktCO2-e)

6,000
5,000
4,000
3,000

3,834

3,625

3,892

3,321

791

722

962

973

FY2018

FY2019

FY2020

FY2021

2,000
1,000
0

Purchased Ammonia (ktCO2-e)

Purchased Ammonia Nitrate (ktCO2-e)

For a comprehensive breakdown of our Scope 1, 2 and 3 emissions refer to our energy and
emissions data in Appendix 2.
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Completing a Scope 3 emissions inventory
In FY2021, we completed a Scope 3 emissions inventory by estimating additional relevant and material emissions sources beyond
purchased products and services.
To identify relevant emissions sources and the boundary for our Scope 3 inventory, we assessed emissions activities using relevance
criteria according to international21 and Australian22 best practice in Scope 3 GHG accounting. The results of this boundary assessment
are presented below.
Scope 3 Category
1.

Purchased goods and services

Included

Excluded

Yes

Paper use –
not relevant

Ammonia, Ammonium Nitrate, other major chemicals, metals,
other goods and services

2. Capital goods

Yes

3. Fuel – and energy‑related activities

Yes

4. Upstream transportation and distribution

Yes

5. Waste generated in operations

Yes

Road, rail, marine and aviation logistics purchased by Orica
Waste, wastewater

6. Business travel

Yes
Flights, hire cars, accommodation, taxi use for business purposes

7.

Employee commuting

Yes

8. Upstream leased assets

Not relevant to Orica

9. Downstream transportation and distribution

Yes

10. Processing of sold products

Yes

11. Use of sold products

Yes
Blasting on customer sites

12. End‑of‑life treatment of sold products

Yes

13. Downstream leased assets

Not relevant to Orica

14. Franchises

Not relevant to Orica

15. Investments

Yes

The assessment confirmed our most material Scope 3 emissions arise from purchased chemicals to support our global blasting operations.
We continue to improve the completeness and accuracy of our Scope 3 inventory through ongoing supplier engagement. Looking ahead,
we
are in aGREENHOUSE
stronger position toGAS
commence
decarbonisation planning across our value chain and examine relevant metrics and targets.
ORICA
EMISSIONS

ALONG THE VALUE CHAIN

Orica Limited

Upstream Value Chain

11%

Purchased
Ammonia
Scope 3

43%

Purchased Ammonium Nitrate
Scope 3

Downstream
Value Chain

11%

21%

4%

10%

Other
Manufacturing
Inputs &
Feedstocks
Scope 3

Operational
Emissions
Scope 1 and 2

Logistics
Scope 3

Product
processing,
use &
end-of-life
Scope 3

<1%

Other
sources21
constituting
less than 1%
of total
footprint
Scope 3

Scope 1 and 2 Target: to reduce operational Scope 1 and 2 emissions by at least 40 per cent by FY2030 from FY2019 levels.
Emissions Intensity Target: to maintain emissions intensity at or below 1.7 tCO2 -e/tAN sold by FY2022 from FY2019 levels.
Net Zero Ambition: to achieve net zero emissions by 2050.

21 GHG Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard, World Resources Institute and World Business Council for Sustainable Development (2011).
22 Climate Active Carbon Neutral Standard for Organisations, Department of Industry, Science, Energy and Resources (2020).
23 Other assessed up – and downstream FY2021 Scope 3 emissions, including waste generated in operations, business travel, employee commuting and investments.
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PROGRESS AGAINST TARGETS
We are committed to reducing operational Scope 1 and Scope 2 GHG emissions by at least
40 per cent by 2030, from FY2019 levels. Adjusting for the change in methodology for
global warming potentials in FY2021, global Scope 1 and Scope 2 GHG emissions reduced
by 13 per cent against our restated FY2019 baseline.
Progress towards achieving our absolute GHG emissions reduction target
Operational GHG Emissions (Scope 1 and 2)
(ktCO2-e)

2,500
-8.3%

-13%

2,000

1,500
2,334

2,183

1,000

1,310
500

0

FY2019 Baseline FY2019 Baseline (Restated) FY2020 (Restated)
Baseline (ktCO2-e)
Restated Baseline (ktCO2-e)

FY2021 (Actual)

FY2030 Target (Restated)

Global Scope 1 and 2 Emissions (ktCO2-e)
Restated FY2030 Target (ktCO2-e)

We are also targeting an emissions intensity at or below 1.7 tCO2‑e per tonne of AN sold24.
Global GHG emissions intensity was 1.64 tCO2‑e per tonne of AN sold, 2 per cent lower
than our restated FY2020 intensity (1.67 tCO2‑e per tonne of AN sold). This was primarily
due to a reduction in Scope 1 emissions as a result of changes to the GWP for nitrous
oxide, and reduced manufactured volumes and demand on account of China trade
tensions early in the year. We remain on track to meet our FY2022 target.
Progress towards achieving emissions intensity target
Global Emissions Intensity (Scope 1, 2 and 3)
(tCO2-e/t AN sold)

1.90
1.85
1.80

FY2022 Intensity Target
(1.7tCO2-e/t AN sold)

1.75
1.70
1.65
1.60
1.55
1.50
1.45
1.40
1.35

FY2016

FY2017

FY2018

FY2019

FY2020

FY2021

FY2022

While Orica has reduced operational GHG emissions over the last four consecutive years,
ongoing reductions are unlikely to be linear. For example, short‑term decarbonisation
initiatives have been progressively implemented since FY2018 and are now mostly complete.
Major decarbonisation projects require long‑lead times for feasibility, engineering and final
investment decision. Installation of new technology or equipment is aligned with scheduled
maintenance outages. These occur infrequently every three to five years.
Accordingly, the path from FY2022 to achieve our GHG emissions targets is expected to be
non‑linear. This year, we installed emissions abatement at Carseland, Canada. In FY2022,
we forecast our global GHG emissions and emissions intensity to stabilise or rise modestly
as customer demand for our products and volumes return.
Looking ahead, FY2022 will involve decarbonisation project planning, feasibility and
engineering for the Kooragang Island Decarbonisation Project.
24 Our target to maintain emissions intensity at or below 1.7 tCO2 ‑e/tonne AN sold by FY2022 does not account for our
FY2021 expanded Scope 3 boundary. We will maintain the current target, accounting for purchased AN and ammonia only,
until FY2022 when we will review our approach to emissions reduction across our value chain and reset our target.
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ACCELERATING
DECARBONISATION
We operate nine nitric acid plants globally,
with nitrous oxide emissions representing
49 per cent of our total Scope 1 and 2
operational emissions.
Global GHG Emissions by Source
(Scope 1 and 2)
Electricity (Scope 2)
12%
Natural Gas
Combusted
(Scope 1)
15%

Other (Scope 1 & 2)
1.9%

Nitrous Oxide
Process
Emissions
49%

Natural Gas
Used as
Feedstock
(Scope 1)
22%

Note: Other (Scope 1 & Scope 2) includes stationary fuels
(e.g. diesel, coal, fuel oil), transport fuels (e.g. diesel/petrol
and steam).

Since FY2018, we have undertaken a
range of operational abatement trials and
continued to focus our decarbonisation
studies on these continuous manufacturing
facilities where we are targeting substantial
reduction in our nitrous oxide emissions.
In FY2021, we:
– Installed and commissioned a new
abatement system on one nitric acid
plant at Carseland, Canada, with the
potential to reduce nitrous oxide
emissions by 83,000 tCO2‑e per year
– Continued our nitrous oxide abatement
catalyst trials at Kooragang Island
– Sanctioned the Kooragang Island
Decarbonisation Project in Australia with
project partners: the NSW Government,
Clean Energy Finance Corporation,
Federal Government and Thyssenkrupp.
The project can abate around 0.57
MtCO2‑e per annum or 4.7 MtCO2‑e
by 2030
– Continued operating selective nitrous
oxide catalyst abatement, where
practicable, in our plants in Indonesia,
Australia and Canada.
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Nitric Acid Plant Emissions Intensity
(Scope 1 Nitrous Oxide)

Ammonia Plant Emissions Intensity
(Scope 1 and 2)
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0.4

Ammonia Plant Emissions Intensity
(Scope 1 and 2)
(tCO2-e/tNH3)

Global Nitric Acid Plant Emissions Intensity
(Scope 1 – N2O only)
(tCO2-e/tHNO3)

1.2
1.5

1.0

1.79

1.81

1.86
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FY2019
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1.78

0.5

0.2
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Nitric Acid Emissions Intensity (tCO2-e/tHNO3)

0.0

FY2021

Ammonia Emissions Intensity (tCO2-e/tNH3)

Global continuous manufacturing plants (Scope 1 and Scope 2 GHG emissions)

Bontang, Indonesia
One nitric acid plant; One AN plant
Shadow carbon price: IDR$0(b)

Yarwun, Australia

FY2021 GHG emissions: 150 ktCO2 ‑e
(40% reduction since 2019)

Three nitric acid plants; Two AN plants,
One sodium cyanide plant

Decarbonisation options available

Shadow carbon price: A$19(a)
FY2021 GHG emissions: 380 ktCO2 ‑e
(8% reduction since 2019)
Decarbonisation options available

Carseland,
Canada
Two nitric acid plants;
One AN plant
Shadow carbon price:
CAD$40
FY2021 GHG emissions:
150 ktCO2 ‑e
(3% increase since 2019)
Tertiary catalyst
abatement installed
in October 2021

Kooragang Island, Australia
Three nitric acid plants; Two AN plants,
One ammonia plant
Shadow carbon price: A$19(a)
FY2021 GHG emissions: 1,100 ktCO2 ‑e
(13% reduction since 2019)
Announced Kooragang Island Decarbonisation
Project in November 2021
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Note: All emissions values refer to total
operational Scope 1 and Scope 2 GHG
emissions. GHG performance is compared
against restated FY2019 baselines. Orica is
not presently subject to carbon price
financial liability.
(a)

Clean Energy Regulator, September 2021,
Quarterly Carbon Market report – June
Quarter 2021. Recent (October 2021)
spot price of A$33.50 (The Jarden
ACCUs.com platform).

(b)

Indonesia has commenced a process
to introduce tax in the power sector but
is yet to be finalised.

Kooragang Island Decarbonisation Project
This year, we announced plans to install
an Australian first tertiary abatement
technology, EnviNOx® at our Kooragang
Island manufacturing plant. The NSW
Government will contribute $13.06 million
towards the project, together with the
Clean Energy Finance Corporation
financing Orica’s $24M investment.
The technology will be installed across
three nitric acid processing plants used in
the production of ammonium nitrate at
Kooragang Island from October 2022.
This important co‑investment
partnership is estimated to abate at
least 0.57 MtCO2‑e of nitrous oxide
emissions annually.

This represents a 48 per cent decrease
in the site’s emissions and is expected to
deliver a cumulative emissions reduction
of at least 4.7 MtCO2‑e by 2030 based
on forecast production25.

This builds on Orica’s history supporting
local socio‑economic development
with two‑thirds of suppliers27 to the site
being located either in the Hunter Valley
(38 per cent) or across NSW (28 per cent).

The project can make a significant
contribution to achieving the NSW target
to reduce GHG emissions by 50 per cent
by 2030 and is estimated to abate
11 per cent of all chemical industrial
process emissions in Australia26.

Orica has enjoyed the support of the
NSW Government for over 50 years,
and the project only strengthens our
confidence to keep investing and
supporting the regional economy
and Hunter area into the future.

Together with environmental outcomes,
the project will deliver certainty for our
domestic manufacturing operations
and contribute to the local economy.
Almost half of the $37M project will
be spent with local NSW suppliers.

Orica partners with Government
to reduce Kooragang Island site
GHG emissions by 48%.

25 While emissions are set to be (physically) reduced from 2022, progress against our targets will not be immediately apparent and likely to be non‑linear. The project is registered
to generate Australian Carbon Credit Units (ACCUs). In accordance with emissions accounting practices, where ACCUs are not surrendered or delivered to the Australian
Government an emissions reduction in that year cannot be claimed to avoid double‑counting (refer Role of Carbon Markets). Looking ahead, Orica will report transparently
by disclosing our ongoing emissions inventory, including the final destination of ACCUs credited as part of the project.
26 Grattan Institute, 2021, Towards net zero – practical policies to reduce industrial emissions, report number 10‑2021 August 2021. Appendix 3, Non‑energy industrial
processes from the chemical industry represent 5.1 MtCO2‑e/year in FY2019.
27 Orica, Kooragang Island economic effects analysis, 2020.
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Catalysing
climate action
Achieving a low‑carbon transition requires innovation,
government support incentives and rapid technology
development and deployment across all sectors of the
economy. We believe our innovation and technology
expertise can be a catalyst to improve our response
and the action of our customers to climate change.

SUPPORTING THE
COMMERCIALISATION
OF NEW TECHNOLOGY
Since 2013, we have supported Mineral
Carbonation International (MCi), an
Australian start‑up focused on developing
technologies to safely turn carbon dioxide
emissions into value. MCi use engineering
processes to convert captured carbon
dioxide emissions from industrial sources
into solid materials, known as ‘carbonates,’
which can be used to manufacture a variety
of building and construction products
including plasterboard, cement and
concrete. The technology is an important
demonstration of circular economy
principles in action.
This year, MCi was awarded one
of six grants announced under the
Australian Government’s Carbon Capture
Use and Storage Development Fund.
With our support, a world‑first mineral
carbonation mobile demonstration unit
will be designed and commissioned at
our Kooragang Island site with direct
access to captured carbon dioxide from
ammonia manufacturing processes.
The scale of the demonstration plant is yet
to be confirmed, however, MCi Carbon
Plants are intended to scale up to several
million tonnes of carbon dioxide conversion
and removal in any suitable industrial site.

34

| ORICA Climate Action Report 2021

PARTNERING WITH INDUSTRY
We are a founding member of the
Australian Industry Energy Transitions
Initiative (ETI). Since launching in
July 2020, participants have come
together to explore market, technology
and decarbonisation opportunities,
understand barriers and challenges
and identify areas of mutual interest.
This year, Phase 1 Current State and
Future Possibilities concluded with the
publication of highlights and technical
reports. The reports conclude that by 2050,
existing and emerging solutions can address
almost all emissions in Australian industry
supply chains including steel, aluminium,
liquified natural gas, other metals and
chemicals. Opportunities are identified to
address industrial emissions through several
decarbonisation levers. Many of these
solutions are mature and are already
available for commercial deployment.
The reports also outline opportunities to
invest and immediately deploy tertiary
catalyst abatement to reduce greenhouse
gas emissions from nitric acid production.
The transitions required for industry to
remain globally competitive are complex
by nature, requiring significant investment,
leadership and transformation of the energy
and electricity system. For example, the
initiative’s research shows that renewable
electricity costs need to reach $20‑30/MWh
for the commercial viability of industrialscale hydrogen produced from renewable
energy. It is expected early‑phase plants
are likely to match small‑scale production
volumes to available variable renewable
supply to achieve close to these costs.

The ETI is structured around three phases.
As it enters Phase 2: Promising Pathways,
we will support the identification and
potential timing and scale of technology
deployment and investment. The initiative
will also continue to develop projects and
priority decarbonisation actions towards
achieving net zero emissions across industry
supply chains.
CLEAN TECHNOLOGY ROADMAP
We live in an era where technological
advancements are occurring at a rapid
pace. This year, our Research and
Innovation team assembled a Clean
Technology Roadmap in support of our
refreshed Sustainability Strategy and climate
change goals. Several ongoing and new
priorities are foreshadowed covering:
– continued support for Mineral
Carbonation International and their
technology commercialisation
– developing a lifecycle assessment tool
to better understand carbon impacts
of our products and help prioritise areas
for future design and formulation
improvement to reduce environmental
and social impacts
– trialling patented novel blasting
techniques to deliver more finely crushed
ore for efficient comminution as well
as increasing ore recovery during
processing, and customer energy,
cost and emissions benefits due to
reduced grinding energy, increased mill
throughput and increased ore recovery.

Australian
Climate
Leaders
Coalition
The Climate Leaders Coalition (CLC)
was founded in August 2020 by
The B Team Australasia with the aim
to help companies to accelerate
their decarbonisation work.
Orica has participated in workshops
and various engagements to share
our decarbonisation barriers,
opportunities and experiences.
The CLC has closely examined
renewable energy, deepdecarbonisation technologies,
regional and community transitions,
cross‑sector partnerships, Scope 3
reporting, finance and internal
carbon pricing schemes.
In October 2021, a Roadmap
to 2030 was published to share
these learnings and to enable
other businesses across the
economy to also accelerate their
decarbonisation journey.

EMPLOYEES SUPPORTING
DECARBONISATION
Across Orica everyone will have to play
their part if we are to meet our target
to reduce operational GHG emissions
by 40 per cent by 2030.
During the year, we focused on awareness
and capability building. We convened
a ‘getting to know the business’ global
event on Orica’s sustainability and climate
program. Our subsidiary Groundprobe held
monthly ‘lunch and learn’ sessions with a
climate change focus. Basics in carbon
markets and emissions accounting were
offered to some commercial teams seeking
to better understand how to best support
our customers meet their climate
change goals.
Looking ahead, we will build on the
growing employee appetite in supporting
our climate change agenda by creating a
working environment where employees
can collaborate and catalyse action into
the future.

RESPONSIBLE ADVOCACY
AND INDUSTRY ASSOCIATIONS
We are a member of a range of business
and industry associations around the world.
Industry plays an important role in helping
formulate effective policy frameworks,
standards and practice to facilitate a
low‑carbon economy. There can be a wide
range of views within the membership of
each association and as members, we may
not always agree with every position or
approach. This is especially the case when
the association’s membership is large and
the mandate is broad, covering a wide
range of issues.
Our approach is governed by an internal
group standard which outlines business
requirements in relation to memberships
aligning to business needs, internal approval
pathways and responsible advocacy.
It requires that representations to
stakeholders are consistent with any
Orica Group positions on regulatory or
government‑related issues.
Where we identify areas of misalignment
between our climate position or policy, and
that advocated by our industry associations,
we work to understand alternative points of
view and seek consensus to move forward,
consider our ability to influence policies or
positions of the organisation or, ultimately,
consider whether or not to continue
participating in the association.
We actively engage in other advocacy on
behalf of our industry. In Australia, this year
we submitted a response to the Clean
Energy Regulator’s Corporate Emissions
Reduction Transparency (CERT) report, a
proposed voluntary initiative disclosing
progress on emissions reduction targets
under the National Greenhouse and Energy
Reporting Act 2007. Orica was also a
member of the co‑design working
group for the CERT, providing feedback
on the practicality and benefits of the
proposed initiative.
We contributed to the Science Based Targets
initiative (SBTi) proposed Chemicals Sector
methodology this year. We will consider
setting a Science Based Target under the
SBTi upon finalisation of the methodology.
INDUSTRY ASSOCIATION REVIEW
Along with our stakeholders, we expect
strong governance and transparency
pertaining to the climate lobbying positions
of the membership organisations of which
we are a member. This year, we continued
to review our key industry associations to

identify any material differences between
the climate change and energy positions
we hold, and those held by our relevant
industry associations.
Our findings identified several associations
that partially align with our climate change
policy or position. This includes the The
Fertilizer Institute, Federation of European
Explosives Manufacturers, Institute of Makers
of Explosives and World Coal Association.
We will engage with the above associations
during FY2022 where misalignments have
been identified to further understand,
clarify, or confirm their position. In doing so,
we consider the significance of any issue
and the scope Orica has to influence from
within. An important consideration is that
divergence on some issues like climate
change may be outweighed by the overall
benefits of membership. If misalignment
is deemed a material issue and cannot
be addressed through constructive
engagement, Orica would further assess
whether the membership should continue.
During the year, we discontinued our
membership of the International Fertilizer
Association based on our small contribution
to the global fertiliser value chain and cost
reduction initiatives.
Where we participate in regional and
national policy development, we advocate
for climate change policies based on the
following principles:
– a transition to a net zero emissions
economy is required to limit global
warming in line with the goals of the
Paris Agreement
– the path to a net zero emissions
economy must represent a ‘just
transition’ and encourage sustainable
development
– commodities, raw materials and
technology are fundamental to the
low‑carbon transition
– transparency and disclosure drive
individual and collective business
performance
– open and transparent international
carbon markets
– managed transition for the energy sector
towards low emissions generation, while
balancing the needs of energy security,
affordability and emissions reduction
– consideration of emissions‑intensive, trade
exposed businesses and the priority of
maintaining relative competitiveness
between trading nations.
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Table 2 Key industry association memberships
Industry association

Geography

Involvement and contribution

World Coal Association

International

Membership fee
Participation in strategic projects, contribution to submissions

The Chamber of Minerals &
Energy of Western Australia

Australia

Membership fee
Participation in strategic projects of relevance

Energy Users Association
of Australia

Australia

Membership fee
Participation in strategic projects, contribution to submissions

Australian Industry Group
(Ai Group)

Australia

Membership fee
Participation in strategic projects, contribution to submissions

Chemistry Australia

Australia

Board position
Membership fee
Participation in strategic projects, contribution to submissions

Carbon Market Institute

Australia

Membership fee
Participation in strategic projects, contribution to submissions

Minerals Council of Australia

Australia

Membership fee
Participation in strategic projects of relevance

Australian Industry Energy
Transition Initiative (ETI)

Australia

Participant fee
Steering Committee member, participation in research, workshops, reports

Fertilizer Canada

Canada

Membership fee
Participation in strategic projects, contribution to submissions

The Fertilizer Institute

USA

Membership fee
Participation in strategic projects of relevance

Federation of European
Explosives Manufacturers

Europe

Membership fee
Participation in strategic projects of relevance

Institute of Makers of
Explosives (IME)

USA

Membership fee
Participation in strategic projects of relevance

External assurance
statement
We engaged Ernst & Young to
independently assure our greenhouse
gas emissions performance metrics.
The Assurance Statement is available
in the FY2021 Sustainability
Supplement.
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Appendix 1: TCFD roadmap

Strategy

Risk Management

Governance

In FY2020, we undertook a gap analysis against the TCFD recommendations
and developed a roadmap to guide our response over a three‑year period.
This report marks our second year of disclosure against our TCFD roadmap.

Recommendation

Action

FY2020

Disclose the
organisation’s
governance around
climate changerelated risks and
opportunities

Strengthen Board and committee oversight of climate‑related issues

Disclose the
actual and potential
impacts of
climate‑related risks
and opportunities
on the organisation’s
businesses, strategy,
and financial
planning where
such information
is material

Complete a company‑wide climate risk assessment to identify physical and
transitional risks and opportunities over the short, medium and long‑term

Disclose how
the organisation
identifies, assesses,
and manages
climate‑related risks

Integrate climate change considerations into strategic scenario planning
processes to analyse potential financial impacts and assess business resilience
under different scenarios

FY2021

FY2022

Establish a cross‑functional, management‑level steering committee to ensure
progressive alignment with TCFD and integrated thinking
Strengthen climate‑related governance processes to embed climate‑related
considerations into decision‑making at function, region and division level of
the business

Review strategic and operational risk definitions, outlooks and signposts
in light of the outcomes of the climate risk assessment and scenario
planning processes
Review Enterprise Risk Management framework to ensure it appropriately
incorporates climate change considerations
Complete further detailed analysis of priority climate‑related
risks and opportunities

Review and develop strategic responses to mitigate risks and maximise
opportunities informed by scenario planning and risk assessments
Develop a long‑term operational GHG emissions decarbonisation pathway

Metrics & targets

Participate in the Australian Industry Energy Transitions Initiative to support
efforts to decarbonise hard‑to‑abate sectors
Disclose the
metrics and targets
used to assess and
manage relevant
climate‑related risks
and opportunities
where such
information is
material

Set medium‑term emissions reduction targets informed by the
decarbonisation pathway
Improve the completeness of the Scope 3 GHG emissions inventory
Disclose Scope 1, 2 and (material) 3 GHG emissions
Introduce climate‑related performance metrics into remuneration incentives
Develop additional metrics and targets for assessing climate‑related risks and
opportunities in line with strategy, financial and risk management processes
Disclose metrics and performance against targets for assessing
climate‑related risks and opportunities

KEY

Commencement date

Target completion date

Target completion date and ongoing

Action completed
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Appendix 2: Energy and emissions data
Data presented in this report covers our performance for the FY2021 financial year.
Disclosure of our remaining sustainability performance is in our FY2021 Annual Report
and FY2021 Sustainability Supplement.

FY201828

FY201928

FY2020

FY2021

SCOPE 1 EMISSIONS
Global Scope 1

(ktCO2 ‑e)

2,240

2,090

1,850

1,620

Global CH4

(ktCO2‑e)

–

–

0.58

0.59

Global CO2

(ktCO2‑e)

–

–

680

690

Global N2O

(ktCO2‑e)

–

–

1,170

940

Australia

(ktCO2‑e)

–

–

1,610

1,380

Indonesia

(ktCO2‑e)

–

–

130

120

Canada

(ktCO2‑e)

–

–

100

110

Rest of World

(ktCO2‑e)

–

–

10

30

–

–

91%

92%

(ktCO2 ‑e)

260

240

270

280

Australia

(ktCO2‑e)

–

–

170

170

Indonesia

(ktCO2‑e)

–

–

30

30

Canada

(ktCO2‑e)

–

–

50

50

Rest of World

(ktCO2‑e)

–

–

20

20

Global Scope 330

(ktCO2 ‑e)

4,420

4,610

6,150

7,050

Purchased Ammonia (NH3)

(ktCO2‑e)

790

720

960

970

Purchased AN

(ktCO2‑e)

3,620

3,900

3,320

3,830

Other Scope 3

(ktCO2‑e)

–

–

1,870

2,240

Breakdown by Country:

Percentage of Scope 1 emissions subject to carbon regulations29
SCOPE 2 EMISSIONS
Global Scope 2
Breakdown by Country:

SCOPE 3 EMISSIONS

28 Where data has not been presented, this is due to historical data breakdowns not being available.
29 Scope 1 emissions from our manufacturing facilities in Carseland, Canada, Kooragang Island, Australia, and Yarwun, Australia. No financial liability is presently incurred.
30 Full Scope 3 inventory disclosed for the first time in FY2021. Where possible, data for individual source categories has been obtained for FY2021, with FY2020 data used where
data was not available, consistent with industry practice.
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FY201831

FY201931

FY2020

FY2021

Breakdown by Scope 3 Source Category:
Purchased Goods & Services

(ktCO2‑e)

–

–

4,930

5,500

Capital Goods

(ktCO2‑e)

–

–

26

160

Fuel and Energy‑related activities not included in Scope 1 and 2

(ktCO2‑e)

–

–

96

93

Upstream/Downstream Transport & Distribution

(ktCO2‑e)

–

–

230

370

Waste Generated in Operations

(ktCO2‑e)

–

–

17

21

Business Travel

(ktCO2‑e)

–

–

11

6

Employee Commuting

(ktCO2‑e)

–

–

14

17

Upstream Leased Assets

(ktCO2‑e)

–

–

n/a

n/a

Processing of Sold Products

(ktCO2‑e)

–

–

6

7

Use of Sold Products

(ktCO2‑e)

–

–

830

880

End‑of‑life Treatment of Sold Products

(ktCO2‑e)

–

–

0.4

0.3

Downstream Leased Assets

(ktCO2‑e)

–

–

n/a

n/a

Franchises

(ktCO2‑e)

–

–

n/a

n/a

Investments32

(ktCO2‑e)

–

–

–

–

(ktCO2 ‑e)

6,920

6,950

8,270

8,950

Global Emissions Intensity33

(tCO2‑e/t AN sold)

1.81

1.75

1.67

1.64

Ammonia Emissions Intensity34

(tCO2‑e/tNH3)

1.79

1.81

1.86

1.78

(tCO2‑e/tHNO3)

1.30

1.08

0.99

0.83

(TJ)

8,490

9,860

8,610

8,300

Electricity

(TJ)

1,260

1,260

1,180

1,190

Renewable Energy (generated by Orica)

(TJ)

–

–

2.2

1.9

Natural Gas

(TJ)

6,090

7,560

6,370

5,960

Steam

(TJ)

900

650

790

910

Diesel

(TJ)

130

220

190

160

Petrol/Gasoline

(TJ)

0.07

0.06

0.07

0.06

LPG

(TJ)

3.2

3.2

3.2

2.5

Other

(TJ)

111

164

83

83

(TJ)

207

196

183

218

Diesel

(TJ)

190

187

178

208

Petrol/Gasoline, including e10 and PULP

(TJ)

9.0

3.3

2.3

6.0

LPG

(TJ)

8.1

5.6

3.7

3.5

Fuel Used as Feedstocks

(TJ)

9,360

9,240

9,730

9,690

Energy Intensity

(GJ/t AN sold)

5.5

5.9

5.7

5.3

GLOBAL EMISSIONS (SCOPE 1, 2 & 3)
EMISSIONS INTENSITY

Nitric Acid Emissions

Intensity35

ENERGY
Total Stationary Energy
Stationary Energy Breakdown by Source:

Total Transport Fuel
Transport Fuel Breakdown by Source:

31
32
33
34
35

Where data has not been presented, this is due to historical data breakdowns not being available.
Data collation ongoing.
Scope 3 emissions from purchased AN and ammonia only included in emissions intensity metric.
Total Scope 1 and 2 emissions from ammonia manufacturing facility per tonne of ammonia produced.
Scope 1 emissions (nitrous oxide only) from nitric acid manufacture per tonne of nitric acid produced.
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Appendix 3: Detailed scenario descriptions
Scenario/Case

Narrative

Metrics

Actions/Outcomes for Orica

Scenario 1:
Ambitious
Coordinated
Global Action

– Macro and policy: Transition to a
low‑carbon economy becomes one
of the drivers of global economic
growth, partly constrained by
reduced end‑use consumption.
– Technology: Broader innovation
and technology investment drives
accelerated adoption of new
technology, including breakthrough
clean technologies, and early
retirement of conventional capacity.
– Market: Consumer and stakeholder
preferences evolve towards building
a zero‑emission circular economy.
– Climate change: Global
cooperation and commitment
among governments to address
climate change puts global
emissions on the 1.5ºC trajectory.
Timely adaptation and mitigation
measures allow the economies to
deal with physical climate impacts.

Macro and policy:
– Global GDP growth of 2.2% p.a.
to 2040.
– Average IP growth of 2.0% p.a.
to 2040.
– Above‑average world trade.
Technology:
– Grid‑scale energy storage
commercially available before 2030.
– Low‑carbon hydrogen and
biomethane substitute 7% of
natural gas in 2040.
– >20% of coal‑fired capacity
equipped with Carbon Capture,
Utilisation and Storage (CCUS)
by 2040.
Market:
– Global share of coal electric
capacity declines from 34% in
2019 to 6% in 2040.
– Share of Blast Furnace steel in China
declines from 89% in 2019 to 75%
in 2040.
Climate change:
– Global warming 1.5ºC by 2100.
– Governments deliver against their
NDC targets aligned with the
Paris Agreement.
– Carbon pricing broadly aligned with
the IEA’s WEO 2019 SDS: $121‑$161
in 2030 (in 2020 real terms).

– Supply chain economic transition
risks heighten quickly.
– Clear market signals justify a rapid
pivot of our customer base towards
future facing commodities.
– Accelerating government and
customer ambition incentivises
rapid integration of low-carbon
innovations in our products
and services.
– Significantly heightened reputational
and investment/divestment risks
as investors and other external
stakeholders scrutinise whether our
commodity exposure is aligned to
the Paris Agreement objectives.
– More effective management of
physical risks of climate change.

– Macro and policy: Protectionist
policies and low level of global
collaboration result in uncertain
macroeconomic environment with
two major recessions to 2040.
– Technology: Limited policy support
and insufficient investment in new
technology result in continued
reliance on conventional sources
of power generation and in
industrial applications.
– Market: Consumers and industry
driven by economic choices and
rely on conventional options.
– Climate change: As countries
fail to deliver on stated climate
commitments and in the absence
of a global mitigation framework,
focus shifts to adaptation and
resilience. Physical climate change
intensifies impacts on operations
and supply chains.

Macro and policy:
– 1.3% p.a. global GDP growth
to 2040.
– Average IP growth of 1.0% p.a.
to 2040.
– Below average world trade.
Technology:
– Grid‑scale storage is not
commercially available before 2035.
– Limited hydrogen end‑use to 2040.
– Limited use of CCUS to 2040.
Market:
– Global share of coal electric capacity
declines from 34% in 2019 to 21%
in 2040.
– Blast Furnace steel in China declines
from 89% in 2019 to 86% in 2040.
Climate change:
– Global warming of 4ºC by 2100.
– Majority of governments abandon
NDC targets.

– Low-carbon transition forces do
not drive material risks within our
supply chains.
– Weak market and policy signals
disincentivise: investment in
low‑carbon innovation in our
products and services; and a
restructuring of our client base
towards future-facing commodities.
– Subdued demand for products
and services particularly during
recession periods.
– Physical impact risks rise rapidly
and significantly in a 4ºC world,
exposing operations and supply
chain to significant disruption and
associated financial impacts

1.5ºC
Informed by
IEA WEO 2020 SDS36,
Wood Mackenzie
AET‑237, and
IPCC RCP2.6

Scenario 2:
Widespread
Nationalistic
Economic Policy

>4ºC
Informed by IEA WEO
2019 STEPS, Wood
Mackenzie ETO, and
IPCC RCP8.5

36 Sustainable Development Scenario.
37 2°C Scenario.
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Scenario/Case

Narrative

Metrics

Actions/Outcomes for Orica

Scenario 3:
Emergence of
New Regional
Growth Centres

– Marco and policy: Successful
completion of reforms that remove
barriers to economic growth in India
and Africa, facilitated by increased
global collaboration and trade with
benefits extending to all regions.
– Technology: High capacity
of the private and public sectors to
invest in technology development,
leading to a proliferation of
innovative products. Accelerated
technology adoption profile seen
in most industries.
– Market: Developed countries
and China accelerate adoption
of low‑carbon emission
technologies while India and
Africa develop mostly along a
conventional pathway.
– Climate change: Governments
deliver on stated climate change
policies. To offset additional
emissions experienced in India and
Africa, the US, the EU and China
ramp up their ambition to a level
aligned with the Paris Agreement.

Macro and policy:
– 3.6% p.a. global GDP growth
to 2040.
– Average IP growth of 3.2% p.a.
to 2040.
– Above average world trade.
Technology:
– Grid‑scale storage commercially
available in 2032.
– Limited hydrogen end‑use to 2040.
– Limited use of CCUS to 2040.
Markets:
– Coal‑fired electric capacity declines
from 34% in 2019 to 17% in 2040.
– Blast Furnace in China declines from
89% in 2019 to 84% in 2040.
Climate change:
– Global warming of 3.0ºC by 2100.
– Governments deliver against
increased NDC targets.

– Supply chain transition risk
management becomes complex,
as climate mitigation frameworks
are somewhat disjointed.
– Conflicting market signals across
jurisdictions increase complexity in:
servicing disparate customer
demands; and pivoting our client
base towards future‑facing
commodities.
– Growing reputational and
divestment risks where our service
markets perceived by investors and
civil society as misaligned to the
Paris Agreement.
– Physical impact risks rise significantly
in a 3ºC ‑aligned transition, exposing
operations and supply chain to
increasing disruption and associated
financial impacts.

3ºC
Informed by IEA WEO
2019 STEPS, Wood
Mackenzie ETO and
AET, and IPCC RCP6.0
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Enquiries can be directed to
companyinfo@orica.com

