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Realpolitik 2.0 assumptions

Global GDP growth (PPP) 2.4% per annum to 2050

Energy intensity of global GDP -1.8% per annum to 2050

Carbon intensity of total energy -0.1% per annum to 2050

Carbon prices Flat prices within $0 to $30/tCO2e range across regions

Global temperature increase by 2100 >3 °C

Society 3.0 assumptions

Global GDP growth (PPP) 3.6% per annum to 2050

Energy intensity of global GDP -3.5% per annum to 2050

Carbon intensity of total energy -2.1% per annum to 2050

Carbon prices Prices rise to $25-80/tCO2e range by 2030 and $60-130/tCO2e by 2050

Global temperature increase by 2100 <2 °C

Realpolitik 2.0 Society 3.0

Global macro summary
Realpolitik 2.0 builds on keys themes that have defined the global 
geopolitical context in recent years: an erosion of global trust in elites 
and institutions, a backlash in some quarters against globalisation and a 
shift in western relationships with China. This scenario considers the 
implications of a further fragmentation of the world order with global 
institutions growing increasingly weak in the face of strong nationalistic 
and populist forces, including structural competitive tensions between 
the US and China. Realpolitik 2.0 is our scenario with the lowest economic 
growth outlook, with global GDP growth of just 2.4% per annum to 2050, 
compared to around 3.7% since the start of the century.

Climate change
In addition to the negative impact on trade and growth, the undermining 
of global collaboration in Realpolitik 2.0 provides headwinds to the 
co-ordination of policies, such as carbon pricing, and investment in new 
technologies. Proactive action on climate falls well short of stated 
ambitions and the energy transition unfolds at a slow pace. Reductions in 
global energy intensity are weakest in this scenario and solar and wind 
renewables still only account for less than 30% of global electricity 
production by 2050. After a quick return to pre-pandemic levels, global 
emissions continue to grow, before slowly starting to plateau from the 
late 2030s. We would therefore expect global temperatures in Realpolitik 
2.0 to be on a trajectory to reach or even exceed a 3°C increase by 2100.

Global macro summary
As the world turns to the rebuilding of the global economy after the 
COVID-19 pandemic, governments are facing growing calls for a new 
social contract. In Society 3.0, global expectation for social equality, 
fairness and sustainability becomes the dominant force. In this scenario 
governments, businesses and society mobilise to work together on 
solving global challenges such as climate change. Global institutions 
adapt to better reflect the new global balance of power between the 
United States and China, allowing for a better co-ordination of efforts and 
policies. Collaboration also benefits trade and an accelerated 
development of lowest income economies, supporting global GDP growth 
in excess of 3.5% per annum to 2050.

Climate change
Government policy is central to delivering early and meaningful action on 
climate in our Society 3.0 scenario. Carbon prices in developed 
economies rapidly escalate during the 2020s, with catch-up from other 
regions in subsequent decades as overall prices continue to rise. This in 
turn brings forward economic cross-over points for new low-carbon 
technologies, accelerating the energy transition. Society 3.0 also sees the 
emergence of more developed circular economy systems and a wider 
sharing economy (post pandemic), resulting in the strongest decoupling 
between economic growth and energy demand across all our scenarios. 
Not surprisingly global emissions peak and start to decline early in this 
scenario, but need to turn net-negative in the second half of the century 
to follow a trajectory in line with the Paris goal of keeping future 
temperature increases below 2°C.

Implications for commodities
Weak economic growth weighs on the demand outlook for all 
commodities in Realpolitik 2.0. Demand for copper is the most resilient, 
despite the slower penetration of metal-intensive low-carbon 
technologies, as electrification of developing economies continues. 
Without policy and infrastructure support the sale of electric vehicles 
grows at a moderate pace, still accounting for less than 40% of global car 
sales by 2050. This provides a less supportive demand environment for 
battery minerals such as lithium or nickel. Instead, aluminium continues 
to benefit from further light-weighting of the still large, fuel-based, global 
car fleet. In iron ore, air quality concerns and a focus on blast furnace 
energy efficiency favour high-grade feedstocks, but in the absence of a 
deeper transformation of steelmaking processes this does not translate 
into significant changes to the relative value-in-use of different iron ore 
products and grades.

Given the more rapid increase in global temperatures, the physical 
impacts from climate change are expected to intensify in this scenario. 
This has the potential to occasionally disrupt mine supply and logistic 
chains, resulting in additional volatility across commodity markets.

Implications for commodities
The demand outlook is fairly divided across commodities in Society 3.0. 
While materials such as copper do well, benefiting from the fast 
electrification of end-use sectors, others such as steel and iron ore face 
some headwinds from a more developed circular economy. The share of 
electric vehicle sales grows rapidly, reaching around 70% by 2050, but 
with the overall size of the global vehicle fleet negatively impacted by 
strong gains in shared mobility. Higher carbon prices encourage the 
collection and recovery of recycled material, making Society 3.0 our only 
scenario where the average use of scrap for aluminium, copper and steel 
exceeds 50% by 2050, up from about one third today. The resulting 
negative impact on primary demand is particularly felt in the lower 
quality segment of the iron ore market, while higher-grade feedstocks 
are increasingly sought after by steelmakers to align with the needs of 
their decarbonisation technology pathways.

Carbon prices and stronger environmental standards are expected to 
increase mining and processing costs in this scenario, while stricter and 
longer approval processes slow down the development of new supply, 
especially for greenfield projects.
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Implications for Our Portfolio 

Climate change presents a range of risks as well as 
opportunities for our portfolio. Physical risks are covered 
by the fourth pillar of our climate change strategy 
focusing on adaptation and the resilience of our assets. 
These risks are expected to increase over time, with 
higher probabilities of more extreme events in scenarios 
such as Realpolitik 2.0, in which climate action is delayed. 
We focus here on financial risks and opportunities from 
the transition to a low-carbon economy.

The implications of our scenarios are closely linked  
to the value chain emissions – or Scope 3 risks – associated  
with each commodity. To represent these risks we classify 
commodities into five categories based on:

–– whether or not carbon is embedded within the product sold;

–– the carbon intensity of the downstream processing steps; and

–– the short, medium and long-term substitution risks from 
potential decarbonisation pathways across the value chain.

Classifying our products

Rio Tinto products

Type 5 Type 4 Type 3 Type 2 Type 1

Carbon in product 
sold and widely 
substitutable today

Carbon in product 
sold but hard to 
substitute today

No carbon in product 
sold but CO2 intensive 
processing today

No carbon in product 
sold and best-in-class 
process CO2 intensity 
today

No carbon in product 
sold, low process CO2 
intensity and critical 
enabler of low-
carbon future

Scope 3 reductions 
through portfolio mix 
changes and depletion 
of reservoirs/reserves

Scope 3 reduction 
through customer 
deployment of CCS/U

Scope 3 reduction is 
result of customer 
technology 
breakthrough and/or 
power grid  
decarbonisation

Scope 3 reduction is 
result of customer 
technology 
breakthrough

Limited scope 3 
emissions and risk

Thermal coal,  
oil and gas

Metallurgical coal Iron ore �nes & lump, 
bauxite & alumina for 
coal-based aluminium

Iron ore DR pellets, 
bauxite & alumina  
for hydro-based 
aluminium, high-
grade TiO2 

Copper, aluminium, 
battery minerals

Substitution  
with renewables 
(short-term)

Hydrogen substitution 
risk (long-term)

Scrap substitution risk 
and preference for 
high-grade products

Substitution risk 
limited by scarcity of 
high-grade products

Scrap substitution risk 
limited by scrap 
quality and availability
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We believe our portfolio is well positioned across both the value chain 
and operational transition risk dimensions. In fact, over 95% of our Group 
revenues are from assets with favourable operational carbon intensities 
and outside high Scope 3 risks categories. Approximately 22% of our 
revenues also currently sit in the lowest carbon segment of our 
framework – this is where we direct over 90% of our growth capital today.

The favourable positions for most of our assets on both industry cash 
cost and carbon intensity curves strengthen our businesses’ truly Tier 1 
status, not just today but also in a low-carbon future. Our analysis shows 
that our portfolio is resilient to climate change both in absolute as well as 
relative terms, compared to other companies in our sector. Beyond 
resilience, the optionality of our assets and products offers a wide range 
of opportunities across our scenarios. Overall, our portfolio is expected to 
perform more strongly in scenarios with proactive climate action.

Thermal coal and copper sit at the two extreme ends of this classification. 
Coal faces significant short-term transition risks while in the short, 
medium and longer term copper is a critical enabler of a low-carbon 
future, with carbon savings from the electrification of the energy system 
far exceeding the carbon dioxide emitted during the copper mining and 
processing stages.

The direct carbon footprint of our operations and the potential 
introduction of climate policies is another transition risk for our portfolio. 
Overall, even the most carbon-intensive assets in our portfolio tend to 
compare favourably against the rest of the industry, with two exceptions: 
Richards Bay Minerals, which relies on a predominantly coal-based power 
grid in South Africa, and our coal-based Boyne and Tomago aluminium 
smelters on the east coast of Australia. These assets account for less 
than 5% of the Group’s revenues.

Our portfolio is well positioned for the low-carbon transition
Classifying our revenue, growth capex and operating assets by product type

Percentage share of Group:
Revenue (%)
Growth capex* (%)
Operating assets (%)
** excludes sustaining and replacement capex

2%
–

1%

From 
coal-based  

aluminium smelters

22%
93%
46%

From 
all copper assets, 

hydro-based 
aluminium smelters

1%
–

3%

From 
RBM 

9%
4%
9%

From 
IOC, RTFT,  
CBG, other 

0%

66%
3%

42%

From  
RTIO, Amrun,  

Paci�c alumina  
assets

0% 0%

0% 0%

Type 5 Type 4 Type 3 Type 2 Type 1

High transition 
risks

(not in our 
portfolio)
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IOC: Iron Ore Company of Canada (high-grade iron ore pellets, high-grade concentrate) 
RTFT: Rio Tinto Fer et Titane (Sorel-Tracy Quebec metallurgical complex produce iron & titanium  
with materials from QMM) 
QMM: QIT Madagascar Minerals (based in south eastern Madagascar, produces ilmenite, rutile, zircon) 
MRN: Bauxite mine in Brazil (joint venture) 
Alumar: Alumina re�nery in Sao Luis Brazil (joint venture) 
CBG: Compagnie des Bauxites de Guinée (joint venture) 
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Our operations’ decarbonisation targets and ambition to reach net zero emissions by 2050 
are consistent with the goals of the Paris Agreement. However, we also recognise that the 
pace of decarbonisation across the global economy is uncertain and that current climate 
policies in many countries are not yet aligned with stated ambitions. These policy 
uncertainties are captured in our scenario analysis, which in turn informs the central case 
carbon price assumptions used in our internal investment evaluations and accounting 
judgements. In addition, our scenario approach allows us to test the resilience of our 
investment decisions against a set of economic and carbon price assumptions that are 
Paris-aligned.

1. Our scenario analysis
In Realpolitik 2.0, carbon prices are assumed to remain near current levels, ranging from 
$0/tCO2 for low-income economies to $30/tCO2 in Europe. In Technology 4.0, carbon 
prices escalate to a $15-30/tCO2 range by 2030 across most countries, including China. 
In Society 3.0, carbon prices rise rapidly to around $40/tCO2 by 2025 in all developed 
economies and $130/tCO2 by 2040, with pricing in developing economies reaching 
around half those levels.

2. Our internal central case price forecasts
We have used an internal price on carbon for our investment evaluations and decisions 
since 1998. We have distinct price forecasts for the regions and main markets in which 
we operate and sell our products. Our central case carbon prices are set by our 
Economics team and informed by our scenario analysis. As only one of the scenarios is 
aligned with the goals of the Paris Agreement, our central case carbon prices are not 
consistent with the expectation of climate policies required to accelerate the global 
transition to meet those goals. Our carbon price assumptions are used in combination 
with internally consistent sets of commodity prices in our evaluation processes. 

Those central case prices (including carbon) are used pervasively in our financial processes 
from budgeting, forecasting, capital allocation and project evaluation to the determination 
of Ore Reserves. In turn these prices are used to derive critical accounting estimates 
including as inputs to impairment testing, estimation of remaining economic life for units 
of production depreciation and discounting closure and rehabilitation provisions.

Producing Materials Essential for a Low-carbon Future

Our Portfolio Risks and Opportunities

Type 5 Technology 4.0 Society 3.0 Realpolitik 2.0 Overall

Iron ore  �IOC well positioned 
for early deployment 
of new green steel 
technologies

 �Opportunities to 
target direct 
reduction ores at 
Simandou

 �Strong resilience 
from Pilbara, IOC 
and Simandou 
high-grade 
products

 �Potential pressure 
on lower-grade 
Robe or SP10 
products

 �Overall margin 
pressures from 
lower iron ore 
demand

 �Greater resilience 
of low-cost Tier 1 
Pilbara iron ore 
asset and blend 
product

Portfolio of iron ore 
assets and products 
provide optionality 
and resilience

Aluminium  �Opportunities  
from ELYSIS™ 
technology

 �Potential 
opportunities to 
re-power PacAl 
assets

 ��Value upside for 
hydro-based 
smelters

 �Increased pressure 
on coal-based 
PacAl assets

 �Limited changes to 
current relative 
positioning of hydro 
and coal based 
smelters

Strong relative sector 
performance from 
low-cost hydro power 
and ELYSIS™

Copper  �Growth 
opportunities, 
including from 
re-processing of 
legacy copper 
tailings

 �Growth 
opportunities but 
potential 
environmental 
approval 
constraints for 
greenfield projects

 �Increased value of 
gold by-products 
across our copper 
assets

Focus on growth 
across all scenarios

Minerals  �Strong market 
outlook for Jadar 
lithium project

 ��Upside from 
recovery of critical 
minerals from 
existing orebodies

 ��Strong market 
outlook for Jadar 
lithium project

 �Resilience from 
high-grade TiO2 
operations

 �Reduced battery 
minerals 
opportunities

Optionality from 
late-cycle and 
tech-critical 
commodities

Group
$23.9bn 2020 
Underlying EBITDA

Highest Group 
portfolio value

Resilient Group 
portfolio value

Lowest Group 
portfolio value

Stronger performance of our portfolio in scenarios with 
proactive climate action

Our approach to carbon pricing

Producing Materials Essential for a Low-carbon Future

  Opportunity

  Risk

  Neutral
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As detailed in last year’s climate change report, our 2030 targets were 
informed by a bottom-up, asset-by-asset analysis of mitigation options. 
Our Energy & Climate Change CoE worked with our product groups to 
identify potential emissions reduction opportunities across our portfolio 
and developed both asset and Group-level marginal abatement cost 
(MAC) curves.

In 2020, we integrated this approach into our annual Group planning 
process – led by the Planning Review Committee (PRC). The PRC, which 
includes the Chief Executive, Chief Financial Officer, Chief Commercial 
Officer, Group Executive, Strategy & Development and the Chief 
Executives of each product group, meets twice each year with a short 
(12-month) to medium-term (up to 10 years) delivery focus. Integrating 
climate into the work of the PRC creates a dynamic process to review our 
progress on emissions each year, ensure that projects remain on track to 
deliver our targets, continuously develop new options and align our 
climate-related spend with our broader capital and budget reviews.

Through that process, we updated the 2019 MAC curves for each product 
group, looking at both new abatement options and various alternatives 
for the same sources of emission. The analysis focused on pre-2030 
abatement options and included an assessment of project 
implementation risks from:

–– the level of technology readiness, and

–– the level of project execution readiness.

Roadmap to Our 2030 Targets

Group Marginal Abatement Cost Curve to Deliver  
our 2030 Emissions Reduction Targets

Reducing the Carbon Footprint of Our Operations Reducing the Carbon Footprint of Our Operations

The consolidated and risk-filtered abatement projects have been 
integrated into an updated Group MAC curve. To build the curve we 
calculate the net present value (NPV) of individual abatement projects 
and back solve the local incentive price of carbon required to make each 
project NPV neutral, all else being equal. So, projects below the 
horizontal axis have a positive NPV at a carbon price of $0/t CO2e. The 
highest cost abatement opportunities are shown on the right side of the 
chart and require carbon price support to break even. Our longer-term 
net zero analysis indicates that higher carbon prices, than shown here, 
are needed for projects that will address harder-to-abate emissions 
post-2030.

Our updated 2020 MAC curve to 2030 includes 44 projects with potential 
abatement of 6.9Mt CO2e, including 1Mt CO2e of potential last-resort 
Group offsets. This is up from 24 projects with potential abatement of 
5.0Mt CO2e in our 2019 MAC curve. However, although our abatement 
portfolio has increased in size since 2019, the abatement achieved by 
projects with a positive NPV (at a carbon price of $0) has stayed relatively 
consistent at 2.4Mt CO2e. In addition, only approximately 5% of the 
abated emissions in the MAC curve are from projects that are both 
technologically viable and have reached either the pre-feasibility or 
feasibility stage today. Of the rest, about a third require further 
technology development and more than 60% of the abated emissions are 
from projects at the conceptual stage of execution readiness.

So, while we have identified more abatement options than we need to meet 
our 2030 targets, we face continuing challenges to improve the 
commercial returns and overall readiness of many of our abatement 
projects. The commercial returns of abatement projects will also be 
influenced by the level of local carbon prices, which currently remain 
relatively low in many of the countries where we operate.

$1bn
Climate-related spend
We estimate that our climate-related spend will be $1bn over a �ve-year period 
starting in 2020. Last year this included commitments and spend on: 

$28m – ELYSIS

$98m – Gudai-Darri Solar project

$14.5m – Baowu-Tsinghua partnership & Tsinghua University

$8m – on 25 R&D projects and studies covering mainly renewable energy,  
alternative fuels, and process energy ef�ciency improvements
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Iron Ore Aluminium Copper & Diamonds Energy & Minerals Group offsets 2019 MACC (5 Mt CO2, 24 projects pre-2030)
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Our Net Zero Ambition: 2050 Decarbonisation Strategy

Reducing the Carbon Footprint of Our Operations

In addition to the extensive work to progress and execute projects to 
meet our 2030 targets, we are also setting up the foundations for the 
next wave of abatements needed to carry us through to our long-term 
ambition of reaching net zero emissions across our operations by 
2050. Although we have the outline of a broad pathway to net zero,  
we do not have all the solutions today.

Renewables Process heat Mobile diesel Anodes & reductants Offsets

2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 20502020 2030 2040 2050

Decarbonising power – renewables
A continued shift to renewables is central to meeting our 2030 targets 
and will remain an important area of focus beyond 2030, as we 
increasingly electrify our processes and mobile fleets – these will need 
to be supplied by green energy. Further repowering with renewables 
must be done in a way that reduces costs and maintains security of 
supply. Integration technologies and storage will be critical to the 
success of achieving a higher penetration of renewable energy.

The transition to greater electrification and to low-carbon energy 
carriers such as green hydrogen will require significant technology 
breakthroughs. Our product groups are already evaluating several new 
abatement technologies in collaboration with our Technical Centres of 
Excellence. We also recognise that the best solutions will come from 
partnerships with suppliers and technology providers, as well as with 
our industry peers facing common challenges. 

Decarbonising process heat
Our Processing Centre of Excellence is particularly focused on our 
process heat challenge, which will likely play out over several decades in 
some of our harder-to-abate operations in alumina, iron ore and titanium 
dioxide. Technologies like hydrogen or plasma torches, which can use 
renewable energy, may provide a pathway to replace fossil fuels for heat 
and steam. Our current focus is to develop and deploy these technologies 
and look for opportunities to pilot them.

Decarbonising mobile diesel (vehicles and rail)
Mobile diesel is our third highest GHG emission source at approximately 
16% of total emissions. We completed analysis and concept modelling of 
emissions sources and energy needs at our fleet and have identified and 
prioritised zero emissions pathways. We are working to accelerate 
development of, and to de-risk, the required technology for switching to 
clean energy sources. We are doing this through industry collaborations 
such as ICMM’s Innovation for Cleaner Safer Vehicles (ICSV) and direct 
engagement with our suppliers and other partners.

Our preferred technology pathway is the most energy efficient and 
targets full battery electric fleet with dynamic or fast charging technology 
to maintain fleet productivity. Technical challenges with this pathway 
involve creating flexibility in the infrastructure so it can adapt to changing 
haul roads and the limitations on battery charge rates. An alternative 
pathway builds off the battery electric technology but replaces the 
dynamic or fast charging technology with the less energy efficient 
hydrogen cycle (electrolysis and fuel cells). Technical challenges with 
this pathway involve storing and transporting hydrogen and dealing with 
transient power requirements that are typical in mining fleet.

Decarbonising anodes and reductants
Emissions from the use of anodes such as in our aluminium smelters is 
also a longer-term challenge. We established the ELYSIS partnership in 
2018 with Alcoa and with support from Apple and the governments of 
Canada and Quebec to develop the world’s first carbon-free aluminium 
smelting process, using inert anodes instead of carbon. 

Offsets
Given the high cost of emissions reductions and lack of commercially 
viable low-carbon alternative technology for parts of our business, 
our long-term ambition is for our operations to be net zero emissions by 
2050, rather than zero emissions. Carbon offsets and removals will 
therefore form part of our decarbonisation strategy. We support the 
mitigation hierarchy outlined by the World Business Council on 
Sustainable Development (WBCSD): companies should prioritise avoiding 
and reducing emissions before using offsets.

Carbon-neutral growth
The development of carbon-neutral projects requires a shift from 
traditional mine and infrastructure design. A ‘design for net zero’ 
approach requires our product groups and projects teams to manage 
capital and carbon intensity trade-offs to achieve cost-effective  
emissions reductions. This requires leveraging the capability and 
expertise of partners in key areas of renewable energy, low-emissions 
processing technology, and zero-emission vehicles early in the project 
design process.

2050 
decarbonisation 
pathway

Reducing the Carbon Footprint of Our Operations

Repowering, mine depletion, closure and carbon neutral growth
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Our context Our goals Our medium-term 
targets

Our 2021 objectivesOur approach

Fossil fuel free portfolio –  
the products we sell don’t  
contain carbon

We supply metals and minerals 
essential to transition to  
a low-carbon future – cannot  
be easily substituted

88% of scope 3 emissions  
in countries that have  
committed to carbon neutrality  
by mid-century

80% of scope 3 emissions  
from customers’ hard-to-abate 
processes

Work in partnerships with 
customers on steel 
decarbonisation pathways and 
invest in technologies that could 
deliver reductions in steelmaking 
carbon intensity of at least 30% 
from 2030

Establish and advance at least four 
steel value chain partnerships by 
2025, including annual investment 
commitment in technologies 
consistent with our goals

Work in partnerships to develop 
breakthrough technologies with 
potential to deliver carbon neutral 
steelmaking pathways by 2050

Participate in advancement of at 
least one technology with potential 
for carbon neutral steelmaking to 
industrial pilot scale by 2025

Complete feasibility study of green hot 
briquetted iron (HBI) production with 
hydrogen from hydro-electricity in Canada 
with Paul Wurth and SHS Steel

Work in partnerships to develop 
breakthrough technology enabling 
of zero-carbon aluminium smelting

Progress ELYSIS™ technology to 
commercial maturity stage 
by 2025

Progress industrial-scale ELYSIS™ 
technology research and development 
following construction of first industrial 
pilot in late 2020

Ambition to reach net zero 
emissions from shipping of our 
products by 2050

Meet IMO goal of 40% 
reduction in shipping emissions 
intensity of our products 
by 2030

Approve introduction of LNG dual-fuel vessels  
to our shipping portfolio

Pursue proactive and action 
oriented partnerships 
supporting the development 
and deployment of low-carbon 
technologies for hard-to-abate 
processes to progress the 
decarbonisation of our value 
chains in line with the goals  
of the Paris Agreement

11
Progress low-carbon steelmaking projects  
and research with China Baowu Steel Group  
as part of $10 million commitment in late 
2020 to advance our partnership with Baowu 
and Tsinghua University

Develop work programme and identify  
joint low-carbon steelmaking technology 
projects with Nippon Steel as part of climate 
MoU signed in December 2020

Establish third steel value chain  
partnership

1

2

3

422

533

644

Partnering to Reduce the Carbon Footprint Across Our Value Chains

Our Scope 3 Partnership Goals

Partnering to Reduce the Carbon Footprint Across our Value Chains
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Partnering to Reduce the Carbon Footprint Across Our Value Chains

Scope 3 emissions are indirect emissions from value chain  
activities both upstream and downstream of our business.  
These emissions – beyond our operating perimeter and operational 
control – are difficult to influence or even calculate. This year we  
have updated our approach to estimating Scope 3 emissions and 
details of our assumptions are available in our separate 2020  
Scope 1, 2 and 3 Methodology Report. 

Our estimates of Scope 3 emissions add up to 519Mt CO2e  
in 2020 on an equity basis, of which 97% relate to the processing  
of products by our customers. The remaining 3% relate to  
emissions in other parts of our value chains, including shipping. 

Scope 3 Emissions in Our Value Chains

2020 scope 3 emissions

88% of Scope 3 emissions are generated in regions that 
have committed to carbon neutrality by mid-century

Emissions related to the processing of the iron ore, 
bauxite and alumina that we sell to third parties remain  
by far the two main sources of Scope 3 emissions for  
our business. Within this category, direct processing 
emissions from steelmaking, alumina refining and 
aluminium smelting account for 80% of our scope 3 
emissions and are considered to be hard to abate. These 
are the parts of the value chains that we have prioritised 
for our partnership approach and we provide more details 
below on each of these sectors, including our progress  
to date against our Scope 3 goals and plans for 2021. 

Our new approach to estimating Scope 3 emissions has 
given us a more granular breakdown of the sources of 
emissions across the various steps of the downstream 
processes that use our products. It has also enabled us to 
get a more accurate representation of the geographical 
split of those emissions, most of which are generated in 
Asia, which is therefore the primary focus of our 
partnering effort.

Copper is a highly efficient electrical conductor and a key 
material for low-carbon technologies that will play a 
critical part in the transition to a low-carbon economy 
such as electric vehicles and wind turbines. Through our 
interests in Kennecott in the US, Oyu Tolgoi in Mongolia 
and Escondida in Chile we produce both copper 
concentrate and refined copper. Scope 3 emissions in this 
instance relate to the emissions from the processing of 
the copper concentrate sold to our customers into refined 
copper, most of which takes place in China.

After the processing stage, primary metals such as steel, 
aluminium and copper are transformed into semi-
fabricated products (eg extrusions, sheets, plates, wires)  
and then into parts that get assembled into final products 
(eg buildings, cars, machinery, consumer goods). 
Emissions from this part of the value chain and through 
the life cycle of end products are more difficult to quantify. 
In many cases, the ultimate use of the materials we 
produce may contribute towards reducing emissions 
compared with alternative solutions.

Our updated approach to estimating Scope 3 emissions 
and details of our assumptions are available in our 
separate 2020  Scope 1, 2 and 3 Methodology Report on 
our website.

Our customers’ emissions from the processing of other 
products in our portfolio are significantly lower. We have 
added this year estimates from the processing by our 
customers of our titanium feedstocks and copper 
concentrate. Together these account for less than 2% of 
total Scope 3 emissions. Our titanium dioxide business 
provides the main feedstock for the TiO2 pigment industry 
which is used in a wide range of industrial and consumer 
products including paints, plastics, cosmetics, paper, 
rubber, ceramics and textiles. Our operations, located in 
Madagascar, South Africa and Canada, are involved in a 
complex value chain but our ability to provide high-grade 
TiO2 feedstock supports lower carbon-intensity production 
of materials.

	 MtCO2e

China	 389.6

Japan	 43.5

South Korea 	 17.4

EU	 7.7

Other countries*	 61.0

** Other countries that have not set a carbon neutrality goal or emissions not attributed to speci�c regions (eg shipping).

	 MtCO2e

Processing of iron ore	 376.4

Processing of bauxite �and alumina	 116.4 

Processing of titanium dioxide feedstocks	 5.8 

Processing of copper concentrate	 0.5

Processing of other sold products 	 2.5

Purchased goods	 6.6

Capital goods	 0.1

Fuel related activities	 2.8

Business travel	 0.1

Upstream and inter-company transportation	 5.1 

Downstream transportation	 3.0

Partnering to Reduce the Carbon Footprint Across our Value Chains
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The aluminium value chain accounts for about 3% of global carbon 
emissions with around 80% occurring during the smelting phase, which 
converts alumina into primary aluminium metal. In turn, just over a 
quarter of these aluminium smelting emissions come from the 
combustion of carbon anodes, with the rest mostly from the generation 
of electricity. The energy source used for that electricity is therefore  
the key factor driving the carbon intensity of aluminium smelters,  
ranging from around 2tCO2e/t Al for hydro-powered smelters such  
as our operations in Canada, up to around 17t CO2e/t Al for smelters  
using coal-�red power and an industry average of about 12.4t CO2e/t Al.

Emissions from bauxite mining: 
1Mt CO2e

Emissions from process heat: 
5Mt CO2e

Emissions from electricity:  
8Mt CO2e

Emissions from process heat: 
15Mt CO2e

Emissions from electricity:  
79Mt CO2e

Emissions from electricity: 
<1Mt CO2e

Anodes and reductants: 
7Mt CO2e

Emissions from electricity:  
3Mt CO2e

Anodes and reductants: 
19Mt CO2e

We sell around 70% of the bauxite we produce, as well as some  
alumina, to third parties. These customers generally have alumina 
re�neries and smelters with higher carbon intensities than our own 
operations. The net zero transition pathway for the global aluminium 
industry, including our customers, will require a viable replacement  
for carbon anodes in the aluminium smelting process and the 
decarbonisation of process heat and electricity.

Technologies such as ELYSIS™ to replace carbon anodes  
with inert materials could eliminate over 16% of the scope 3 emissions 
related to the processing of our bauxite and alumina third-party sales. 
Decarbonising the energy systems that provide the electricity and heat 
used by our customers in their alumina re�neries and aluminium 

smelters will require a broader co-ordination between governments, 
industry and energy providers. However, it is worth noting that countries 
aiming for net zero tend to prioritise the low-carbon transition of their 
national power sectors within their decarbonisation roadmaps. Nearly 
90% of the emissions in our bauxite and alumina value chain occur in 
countries with mid-century targets for carbon neutrality.

In the meantime, we are also taking steps to directly support our 
customers’ decarbonisation journey. We have a dedicated technical 
marketing team that works with our customers on projects to improve 
the ef�ciency of their facilities. By combining this expertise, our 
customers can enhance the ef�cient processing of our products and 
reduce their carbon emissions.

Our Bauxite and Alumina Value Chain Emissions
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Partnering to Reduce the Carbon Footprint Across Our Value Chains

The Aluminium Value Chain

Our partnerships in the aluminium value 
chain and 2020 progress
We were the �rst aluminium producer to offer Aluminium 
Stewardship Initiative (ASI) certi�ed low-carbon 
aluminium through a “chain of custody” spanning our 
bauxite mines in Australia, our alumina re�neries and our 
hydro-powered aluminium smelters and casthouses in 
Australia, New Zealand, Canada and Iceland.

Our ELYSIS partnership
We established the ELYSIS partnership in 2018 with Alcoa 
and with support from Apple and the governments of 
Canada and Quebec to develop the world’s �rst carbon-
free aluminium smelting process, using inert anodes 
instead of carbon. Apple purchased the �rst commercial 
batch of ELYSIS aluminium in 2019 and started using this 
metal in its MacBook Pro. In 2020, the ELYSIS™ 

technology achieved production of commercial grade 
aluminium and the electrode materials performed as 
expected. 

The construction of the �rst industrial pilot has been 
recently completed in Canada and start-up is planned in 
the �rst half of 2021. The completion of the facility is the 
next step towards ramping up to industrial scale the 
breakthrough technology, �rst developed at the Alcoa 
Technical Center near Pittsburgh in the United States. The 
new centre will produce metal at a scale similar to 
smaller, industrial-sized smelting cells that are in 
operation by some producers today. We anticipate that 
the ELYSIS™ technology will reach commercial maturity 
in 2024.

Advancing a circular economy
In October 2020, we partnered with Anheuser-Busch 
InBev (AB InBev), the world’s largest brewer, to deliver 
beverage products in cans made from low-carbon 
aluminium. Initially focused in North America, the 
partnership will see AB InBev use our low-carbon 
aluminium made with renewable hydropower along with 
recycled content to produce a more sustainable beer can. 
This will offer a potential reduction in carbon emissions of 
more than 30% per can, compared to similar cans 
produced today using traditional manufacturing 
techniques in North America.

In 2020, we announced a partnership with Shawinigan 
Aluminium to introduce our �rst closed loop recycling 
solution in Canada. We are developing a $7 million state 
of the art smelting facility adjacent to Shawinigan’s 
aluminium billet casthouse in Quebec, giving us the 
capacity to recycle a further 30,000 tonnes of aluminium 
per year.

In November 2020, we announced the development of a 
new family of unique aluminium alloys designed to allow 
North American die casters to increase their use of 
recycled content in the production of car parts. These new 
alloys will provide a lower-carbon alternative to the 
existing supply chain options available for car parts in the 
North American market.

Throughout 2020 we have also continued to progress 
local recycling initiatives, linking our smelters with local 
scrap take-back in New Zealand, Canada and Australia. 
These local initiatives are helping to unlock the full 
recycling potential of our facilities, providing steps toward 
localised circular economies.

Partnering to Reduce the Carbon Footprint Across our Value Chains
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Partnering to Reduce the Carbon Footprint Across Our Value Chains

Steel is one of the most efficient construction materials and has a  
similar carbon footprint per tonne of product, from ore to metal,  
to hydro-based aluminium. However, because of its attractive properties 
and cost, the steel value chain also has a much bigger scale, with close  
to 2 billion tonnes of crude steel produced in 2020, compared to around 
65 million tonnes of primary aluminium. As a result, emissions across  
the steel value chain account for around 9% of global energy related  
and industrial CO2 emissions.

The iron ore mining phase accounts for around 2% of the overall carbon 
footprint across the steel value chain. Most of the emissions are 
generated at the steel-making stage in either the integrated blast 
furnace and oxygen route (BF/BOF) or the electric arc furnace route 
(EAF). The blast furnace steelmaking route is based on a reduction 
process that utilises carbon to convert iron ore into steel. It accounts for 
around 71% of global crude steel production and over 99% of the steel 
produced using our iron ore. We estimate that our customers produced 
around 376Mt CO2 emissions from the processing of our iron ore into 
steel in 2020. Our higher-grade ores, including lump and pellets from our 
IOC joint venture, enable our customers to reduce their carbon footprint.

Emissions associated with BF/BOF steelmaking include from coke 
production, the sintering process and the blast furnace and oxygen 
furnace where iron ore is converted into steel. Emissions from this 
process are largely attributable to the consumption of metallurgical coal 
used in the process. There is some variability in the carbon intensity of 
integrated steel mills based on operating performance and the input 
materials used, but this produces only small deviations from an average 
of around 2.2 tonnes of CO2 per tonne of crude steel for the BF/BOF 

The Steel Value Chain 

route. Although several technologies are under development to  
reduce emissions from this route in the short and long term, they  
are not expected to achieve net zero steel production without  
significant use of carbon capture and utilisation or storage.

The electric arc furnace (EAF) steelmaking route, using scrap steel or 
direct reduced iron (DRI), can replace the role of metallurgical coal in the 
conversion of ore to steel. This offers the potential for net zero steel 
production if green hydrogen-based DRI is paired with a zero emissions 
electricity supply to an EAF. Despite the emergence of this technology, 
transitioning global steel production to a green DRI/EAF production  
route faces significant complexity and requires large-scale, low-cost 
renewables and currently is not a suitable processing route for more  
than 70% of global iron ore products. 

The blast furnace steelmaking route presents a more economically 
efficient steelmaking option in many regions while also enabling 
steelmakers to use a variety of iron ores in order to create high quality 
steel for modern applications. The global iron ore supply consists of ores 
with varying quality and impurities, most of which can be accepted only in 
the blast furnace steelmaking route, and global steel demand could not 
currently be met without the flexibility offered by the BF/BOF. These 
supply constraints and current economic realities suggest that the  
BF/BOF steelmaking route will continue to be used for several decades.

Transitioning the steel industry to play a role in a low-carbon future  
will require a co-ordinated approach to identify technology and energy 
solutions that can ensure world steel demand can be met with  
low-carbon products.

Partnering to Reduce the Carbon Footprint Across our Value Chains
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To address this challenge, we are working with our customers in both the BF/BOF  
and DRI/EAF routes on short- and medium- to long-term abatement technologies that  
could be deployed at their facilities. These include:

–– exploring BF/BOF optimisation and low-carbon ore preparation techniques that  
can be deployed to assist with our customers’ short-term carbon abatement targets;

–– supporting advances in hydrogen ore reduction, biomass utilisation and  
CO2 conversion to industrial chemicals to enable more material abatement  
of BF/BOF emissions in the medium term;

–– studying a project in Canada that uses our high-grade ores together  
with economically viable green hydrogen to produce DRI. 
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Partnering to Reduce the Carbon Footprint Across Our Value Chains

China Baowu and  
Tsinghua University
In late 2019 we entered a long-term 
partnership with China Baowu and 
Tsinghua University to develop and 
implement new methods to reduce 
carbon emissions and improve 
environmental performance across the 
steel value chain in China. During 2020, 
the partnership established two R&D 
projects to increase the use of lump ores 
in blast furnace operation, because lump 
ore processing generates lower emissions 
across the value chain. Tsinghua also 
recently co-ordinated the publication of a 
book on China’s energy transformation 
and decarbonisation routes in the face of 
climate change challenges, including a 
chapter on the low-carbon technology 
development of the Chinese steel 
industry. In December, the partnership 
held its inaugural ‘China low-carbon steel 
conference’ in Beijing, bringing together 
representatives across the China steel 
industry to discuss transition pathways 
for the sector.

Through our commitment of $10 million 
for research projects and $4.5 million for 
the Tsinghua University Joint Research 
Center, the partnership has agreed a 
significant work programme for 2021. The 
funding will be used to advance projects 
on Low Carbon Materials Preparation 

R&D, including the development of a pilot 
testing facility for biomass application and 
the use of microwave technology in ore 
preparation. The funding will also support 
work on CO2 utilisation and conversion at 
the China Baowu Low Carbon 
Metallurgical Innovation Centre. These 
programmes will support China Baowu’s 
ambition to peak its carbon emissions by 
2023, cut carbon emissions by 30% by 
2035 and achieve carbon neutrality by 
2050. They will advance technologies that 
will be crucial in reducing emissions from 
China’s existing blast furnace steelmaking 
facilities and will support both the short 
and long-term decarbonisation goals of 
the steel industry.

Nippon Steel Corporation
In December 2020 we signed an MoU with 
Nippon Steel Corporation, Japan’s largest 
steel producer, to jointly explore, develop 
and demonstrate technologies to 
transition to a low-carbon emissions steel 
value chain. Japan’s recent 
announcement of its commitment to 
realise a carbon-neutral society by 2050 
has given Japanese companies even 
greater impetus to accelerate their 
decarbonisation activities and this 
partnership is intended to support this 
goal. In line with the long-term and 
complex nature of the transition to carbon 
neutrality for the steel industry we have 

implemented a long-term partnership 
model. This model allows the partners to 
pursue new and promising technologies 
as the global steel transition evolves.

While the partnership will explore a 
breadth of technologies to reduce carbon 
emissions across the steel value chain, it 
will focus on research into the use of gas, 
including hydrogen, as a reductant for our 
iron ore in Nippon Steel’s steelmaking 
process. It will also look at potential roles 
for hydrogen in our mining operations. We 
also intend to look into the potential 
reduction of emissions associated with 
bulk commodity shipping. 

Paul Wurth and SHS –  
Stahl-Holding-Saar
We signed an MOU with Paul Wurth 
and SHS – Stahl-Holding-Saar (Dillinger/
Saarstahl/Rogesa) to explore the feasibility 
of the production of green hot briquetted 
iron (HBI) with hydrogen from hydro-
electricity in Canada. The partnership will 
combine our IOC high-grade iron ores and 
expertise in direct reduction, Paul Wurth’s 
competence in plant building and process 
knowledge of hydrogen generation and 
direct reduction plants as well as SHS’s 
iron and steel-making expertise to explore 
the development of low-carbon solutions 
for the steel value chain. The feasibility 
study is scheduled for completion in 
late 2021.

Our partnerships in the steel value chain and 2020 progress

In 2020, shipping of our products accounted for around 
1.5% of our Scope 3 emissions, or 8.1Mt CO2e. These 
emissions are in addition to 0.5Mt CO2e of Scope 1 
emissions generated by Rio Tinto’s owned vessel fleet. 
Over 66% of our total shipping emissions are related to 
the shipping of iron ore, 21% the shipping of bauxite  
and the remainder related to other products and raw 
materials supply.

In 2018, the International Maritime Organization (IMO) 
adopted an initial greenhouse gas emissions strategy with 
an ambition to reduce carbon intensity of international 
shipping by 40% by 2030 compared to 2008. We are 
committed to meeting this IMO goal and have set a new 
ambition to reach net zero carbon emissions from 
shipping of our products by 2050.

To date, we have already reduced the emissions  
intensity of shipping of our Australian iron ore and  
bauxite on our owned and time-chartered fleet by over 
30%, exceeding the IMO 2008 baseline. This has been 
achieved by working closely with our shipping partners 
and customers to utilise larger and more efficient vessels 
and by delivering scheduling efficiencies from our  
owned and operated ports.

In order to meet and exceed our commitments, we are 
advancing a combination of initiatives including the 
chartering of more efficient vessels, the inclusion of 
vessels powered by liquefied natural gas into our charter 
portfolio, and advanced data analytics to support fleet 
management and scheduling to further reduce waiting 
and cycle time.

Partnering to Reduce the Carbon Footprint Across our Value Chains
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Taking and managing risk responsibly is essential to 
running our business safely, efficiently and in a way that 
creates value for our customers, shareholders, employees 
and partners.

Effectively managing our risks ensures we meet our 
strategic objectives, mitigate threats and create 
opportunities in alignment with our values – Safety, 
Teamwork, Respect, Integrity and Excellence.

Our approach
Effective risk management is necessary to manage both 
threats and opportunities to our strategy and operations. 
Our risk management process helps us identify, evaluate, 
plan, communicate, and manage material business risks 
that have the potential to impact our business objectives. 
While risk management is a key accountability and 
performance criteria for our leaders, all employees  
have a responsibility for identifying and managing risks. 
Our Board and Executive Risk Management Committee 
provide oversight of our principal risks and associated 
management responses described in the Annual Report. 
The Audit Committee monitors the effectiveness of the 
risk management and internal control framework. 

Our risk management system is made up of six core 
elements – one of which is our risk management 
framework, which sets out clear roles and responsibilities, 
standards and procedures. We also have three lines of 
assurance to verify risks are being effectively managed in 
line with our policy, standards and procedures, including 
across core business processes such as finance, health 
and safety, social performance, environment and major 
hazards.

We continually strive to improve how we identify and 
manage risks across our business. In 2020, we have 
strengthened the control framework by developing  
a set of control management principles aimed at driving 
consistency and quality in the definition of our Group 
control requirements to guide implementation.

Every part of our risk management framework is there to 
challenge and evaluate the status of our risk profile in the 
pursuit of our business objectives. The way we challenge 
the status is by having three lines of assurance that 
support leaders in critically reviewing and validating their 
own operating assumptions. Our model is based on three 
lines of assurance.

Three lines of assurance Responsibilities Accountability of

All Operational leaders Manage their risks, including verifying internal controls have been 
implemented and are effective

Management 

Centres of Excellence and Areas of 
Expertise

Provide objective verification of compliance and assess effectiveness of 
internal controls as per the Group’s policies, standards and procedures

Management 

Group Internal Audit Provide independent verification that risks and internal controls are being 
managed effectively

Board and Board 
Committees

Enhancing Our 
Resilience to 
Physical Climate Risk

4

Chith Export Facility at our Weipa operations 
in Far North Queensland, Australia.
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Government policy that creates the right framework for change is critical, coupled with real business  
action and societal shifts. A challenge as serious as climate change requires transparency, collaboration and  
a shared contribution to the solution. Our positions on key climate and energy policy issues are:

Issue Rio Tinto’s position

Climate science We accept mainstream climate science assessed by the Intergovernmental Panel 
on Climate Change and the fact that climate change is occurring and is largely 
caused by human activities. We acknowledge the IPCC’s report on 1.5°C and their 
recommendation to aim for net zero emissions by 2050.

Paris Agreement We support the outcomes of the Paris Agreement and the long-term goal to limit 
global average temperature rise to well below 2°C and pursue efforts to limit the 
temperature increase to 1.5°C above pre-industrial levels. We support 
governments as they raise the ambition of their Nationally Determined 
Contributions (NDCs).

The role of business Significant progress towards a solution to climate change will only occur where 
there is broad engagement involving the breadth of experience and opinion from 
business, governments, investors, civil society organisations and consumers. 
Business has a role to play in addressing and managing the risks and 
uncertainties of climate change.

Emissions and 
energy reduction 
targets and 
standards

It is important to set targets, take action to achieve them, and report on progress 
against targets. We do not advocate for policies that undermine the Paris 
Agreement or discount NDCs. Our ambition is to reach net zero emissions across 
our operations by 2050.

Adapting to climate 
change

We recognise the importance of adaptation and increasing resilience to a 
changing climate.

Market mechanisms 
and emissions 
trading

Where climate policies are implemented, we support the use of market 
mechanisms, including a market-based price on carbon such as in emissions 
trading systems. We believe this is the best way of stimulating innovation and 
achieving emissions reductions at least cost.

Competitiveness Effective climate policies should incentivise the private sector to invest in 
low-carbon technology, while avoiding the negative unintended consequences of 
transferring industrial production to countries with weaker emissions regulation. 
Where climate regulation, such as carbon pricing, is introduced to incentivise the 
decarbonisation of ‘hard to abate’ sectors, this should be coupled with measures 
to maintain the competitiveness of emissions intensive trade-exposed industries 
to minimise competitive distortions within and across jurisdictions.

Energy policy and 
energy ef�ciency

Rio Tinto will promote alignment with its climate and energy policy in its 
discussions with industry association members. We recognise the valuable 
contribution that renewable energy sources make in reducing emissions. Many of 
our operations are energy intensive and we have been taking action to improve 
both productivity and energy efficiency, as we reduce emissions.

Governance

“�Integrating climate change  
into executive remuneration  
is an important step.”

Simon Thompson
Chairman

Climate and energy policy advocacy
Significant global and regional progress on climate change will only happen when everyone – business, 
governments, investors, civil society organisations and consumers – plays their part. Our own approach to  
climate change requires active engagement on relevant policies with a range of stakeholders in the countries 
where we operate.

Our responses to government consultations are guided by our overall policy positions that include support for 
market mechanisms, as we believe this is the best way of stimulating innovation and achieving emissions 
reductions at least cost. Our submissions are typically developed by subject matter experts, reviewed by 
government relations and legal teams, and then approved by the relevant country director or senior executive.

In 2020, we responded directly to four national and sub-national government consultations on climate  
and energy policy:

Date National or sub-national government Details of consultation

January 2020 National Government of New Zealand Legislative consultation: The New Zealand Government 
sought feedback on amendments to the Climate Change 
Response Act 2002 to improve the operation of the New 
Zealand Emissions Trading Scheme (NZ ETS). Our response 
can be found here.

February 2020 Ministry for the Environment – New Zealand Consultation Paper: The Ministry for the Environment sought 
feedback on proposed NZ ETS settings, including unit supply 
and price controls, to be set through regulations in mid-2020. 
Our response can be found here.

June 2020 Federal Government of Australia – Department of 
Industry, Science, Energy & Resources

Discussion Paper: Technology Investment Roadmap. This 
outlines the Government’s vision “for Australia to play a 
leadership role in accelerating development and deployment 
of low emissions technologies”. Our response can be found 
here. 

September 2020 Energy Security Board (tasked by the Energy 
Council of the Council of Australian Governments)

Consultation paper on the market design of the National 
Electricity Market. Our response can be found here.

Our Position on Climate Change

In 2015, we supported the adoption of the Paris Agreement  
and the long-term goal to limit global average temperature rise 
to well below 2°C and to pursue efforts to limit warming to 1.5°C.

Governance
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Working with our industry associations
Industry associations play an important role in policy development, 
sharing best practice and developing standards. They also allow us to 
better understand a range of external views and contribute our 
perspectives and experiences in support of a co-ordinated approach  
which benefits business, the economy and society.

We recognise that there is increasing stakeholder interest in industry 
associations and the role they play in policy advocacy. Each industry 
association is different. Some focus on a thematic mandate and promote 
best practice in a given domain, others gather a broader set of companies 
and represent a sector’s interest to government, policy makers and other 
stakeholders. Our participation across different industry associations also 
varies – we are more active in associations on issues where we can 
benefit, influence and add value.

Positions taken by industry associations on a given topic will consider a 
range of members’ views, and the nuance and emphasis of an industry 
association’s position may differ from that of Rio Tinto. Diverse and 
differing views should be heard in order to support rich and full debate, 
reach compromises where appropriate, and make progress on solutions 
to complex issues. We encourage industry associations to engage broadly 
with other stakeholders (such as investors and non-government 
organisations).

Governance of our memberships of industry 
associations
Recognising that industry associations’ views will not always be the same 
as ours, we monitor the advocacy of industry associations and periodically 
review our memberships. This assessment may include:

–– the purpose of the association and the value that the membership 
may provide to Rio Tinto and its investors;

–– appropriate governance structures within the industry association; 
and

–– activities and positions of advocacy of the industry association.

Where significant differences in policy positions arise, we may:

–– provide greater clarity on our own policy positions, such as  
Company submissions on policy issues and/or direct engagement  
with policy makers;

–– work as part of that industry association to understand alternative 
points of view and to seek common ground that enables progress  
to be made;

–– seek a leadership position in the governance body of that industry 
association to further influence the policies and perspectives of  
that association; and/or

–– ultimately, and if formal dialogue processes appear incapable  
of resolving such differences in positions, review our ongoing 
membership of that industry association.

Our annual review of our industry association memberships supplements 
this report and can be found on our website. This provides a complete list 
of the major industry associations that take positions on climate change 
and sets out the elements used to evaluate their policy positions and 
advocacy:

1.	 accept mainstream climate science;

2.	 advance the Paris Agreement goals to hold the increase in the global 
average temperature to well below 2°C above pre-industrial levels 
and pursue efforts to limit the temperature increase to 1.5°C above 
pre-industrial levels;

3.	 support governments as they raise the ambition of their Nationally 
Determined Contributions;

4.	 support market mechanisms, including carbon pricing, that stimulate 
innovation and cost-effective emissions reductions and minimise 
competitive distortions within and across sectors and jurisdictions;

5.	 recognise the valuable contribution that renewable energy sources 
make in reducing emissions, not undermine the role renewables have 
in the energy mix; and

6.	 ensure that any positions and advocacy on the use of coal do not 
support subsidies and note that it will require advanced technology, 
and in the medium to long term must be consistent with Paris targets.

The review provides further information on any major industry 
associations whose positions and advocacy on climate and energy policy 
significantly differ from Rio Tinto’s key positions on these issues.

Industry association policy and advocacy alignment
Where our membership is significant, we will work in partnership with 
industry associations to ensure that their policy positions and advocacy 
are consistent with our own public position and the Paris Agreement. In 
accordance with the provisions governing the monitoring of our industry 
association memberships, we will consider our support and membership 
of industry associations where they do not partner with us in seeking to 
advance the above policy agenda.

Governance

Our Position on Climate Change
continued
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Climate Action 100+ Net Zero Company Benchmark

Indicators & sub-indicators Our approach 

1 Net zero GHG emissions by 2050 (or sooner) ambition

Sub-indicator 1.1 – The company has set an 
ambition to achieve net zero GHG emissions by 
2050 or sooner

Our ambition is to reach net zero emissions across our operations (ie Scope 1&2 
emissions) by 2050. We also aim to reach net zero emissions from shipping of our 
products by 2050.

2 Long-term (2036 to 2050) GHG reduction target

Sub-indicator 2.1 – The company has set 
long-term (2036 to 2050) targets or goal for 
reducing its GHG emissions

As noted above, our long term ambition is to reach net zero emissions by 2050 and 
we have quantitative targets to reduce Scope 1&2 emissions between now and 2030. 
We have not set a quantitative GHG reduction target after 2030. The 2030 target drives 
mitigation action in the short to medium term (described on pages 26-29 of our 2020 
climate report). Our net zero ambition (by 2050) drives our approach to carbon neutral 
growth and our investment in longer-term R&D in mitigation technology (such as 
ELYSIS™ and low-carbon vehicles) which will play a more significant role in 
decarbonising our business post-2030. Our Scope 1&2 decarbonisation pathway 
to 2050 is outlined on pages 30-33 of our 2020 climate report. 

We have also set some long-term Scope 3 goals for emissions related to the processing 
of our iron ore, bauxite and alumina products, which account for more than 95% of our 
overall Scope 3 inventory. These goals are to support the development of carbon 
neutral steelmaking and aluminium smelting technologies as described on pages 35-45 
of our 2020 climate report.

Sub-indicator 2.2 – The long-term (2036 to 
2050) GHG reduction target or goal covers more 
than 95% of scope 1 and 2 emissions, and 
relevant scope 3 emissions (where applicable)

Our long-term ambition to reach net zero emissions across our operations by 2050 
covers more than 95% of our Scope 1&2 emissions

Sub-indicator 2.3 – The target or goal is aligned 
with the goal of limiting global warming to 1.5°C

Our long-term ambition to reach net zero emissions across our operations by 2050 is 
aligned with the pathway in the IPCC Special Report on 1.5C

3 Medium-term (2026 to 2035) GHG reduction target(s)

Sub-indicator 3.1 – The company has set a 
medium-term (2026 to 2035) targets for 
reducing its GHG emissions

In February 2020, we announced new Group-wide 2030 targets for Scope 1&2 GHG 
emissions. These are a 30% reduction emissions intensity; and a 15 per cent reduction 
in absolute emissions compared to our 2018 equity emissions baseline. In 2021, we 
announed new Scope 3 goals to work in partnerships with our customers and invest in 
technologies that could deliver reductions in steelmaking carbon intensity of at least 
30% from 2030. We have also committed to meeting the IMO goal of a 40% reduction 
in shipping emissions intensity of our products by 2030.

Sub-indicator 3.2 – The medium-term (2026 to 
2035) GHG reduction target covers more than 
95% of scope 1 and 2 emissions, and relevant 
scope 3 emissions (where applicable)

Our 2030 targets apply to more than 95% of our total scope 1&2 emissions on an equity 
basis. Our approach to tackling emissions across our value chain is described on pages 
35-45 of our 2020 climate change report. The most significant category of scope 3 
emissions is “processing of sold products” (category 10 of the WRI WBCSD GHG 
Protocol on scope 3 emissions) which accounts for more than 97% of our total scope 3 
emissions. Details of our Scope 3 emissions by category can be found in our 2020 Scope 
1, 2 & 3 Emissions Calculations Methodology report.

Sub-indicator 3.3 – The target is aligned with the 
goal of limiting global warming to 1.5°C

Given the reductions we have achieved since 2010, our 2030 targets for scope 1&2 
emissions are aligned with reductions of 45% relative to 2010 levels by 2030 and the 
emissions pathway described in the IPCC’s Special Report on 1.5°C.

4 Short-term (2020 to 2025) GHG reduction target

Sub-indicator 4.1 – The company has set a 
short-term (2020 to 2025) targets for reducing 
its GHG emissions

The Group’s short-term Scope 1 & 2 target is to approve 0.5M tCO2e of abatement 
projects over 2020 and 2021. We have also committed to spend $1bn on emission 
reduction initiatives over the period 2020 to 2024. Finally, we have set some 
2025 milestones for our Scope 3 goals to 1. establish and advance four steel value chain 
partnerships, 2. participate in the advancement of at carbon neutral steelmaking 
technology to industrial pilot scale, and 3. progress the zero-carbon ELYSIS™ 
technology to commercialisation stage. 

Climate Action 100+ Net Zero Company Benchmark disclosures

Indicators & sub-indicators Our approach 

Sub-indicator 4.2 
– The short-term (2020 
to 2025) GHG 
reduction target covers 
more than 95% of 
scope 1 and 2 
emissions, and relevant 
scope 3 emissions 
(where applicable)

The short-term target applies to >95% of our scope 1&2 emissions. The Short Term Incentive Plan (STIP) 
includes the delivery of the Group’s strategy on climate change and annual targets (further detail is provided in 
the remuneration section of the Annual Report).

Sub-indicator 4.3 
– The target or 
objective is aligned 
with the goal of limiting 
global warming to 
1.5°C

The target is linked to our short-term plan and should not be extrapolated to either our 2030 target or to our net 
zero ambition by 2050. The Group’s Scope 1 & 2 emissions pathway in the short-term is not expected to be a 
straight line to our 2030 target (given the timing of capital expenditure and potential mergers and acquisitions 
activity).

5 Decarbonisation strategy – a robust plan to achieve GHG targets lays out which decarbonisation levers will be used

Sub-indicator 5.1 
– The company has a 
decarbonisation 
strategy to meet its 
long, medium and 
short-term GHG 
reduction targets  
(note scoring under 
this indicator requires 
scoring on targets 
indicators 2, 3 and/ 
or 4)

Our decarbonisation strategy is described on pages 23-33 of our climate change report. This quantifies the main 
sources of Scope 1 & 2 emissions and identifies the short-, medium- and long-term actions needed to reach our 
ambition to achieve net zero emissions by 2050 and our 2030 targets. The report also highlights the actual and 
committed spend of over $140m in 2020 on mitigation projects and R&D (out of the $1bn expected for climate-
related spend over five years 2020-24). At the Group-level, the two most important decarbonisation levers 
between now and 2030 are:

1.	 To continue switching the electricity we generate and purchase to renewables, and

2.	 To optimise processing plants in our alumina and minerals businesses and start trialling new technologies to 
reduce emissions from the use of coal and natural gas for process heat.

In the longer term, we will need to continue the shift to low-carbon power and decarbonise heat at our alumina 
refineries and minerals processing facilities. Our Processing Centre of Excellence is particularly focused on 
technologies like hydrogen or plasma torches, which can use renewable energy, and which may provide a 
pathway to replace fossil fuels for heat and steam. We will also need to address emissions from the use of anodes 
in our aluminium smelters. We established the ELYSIS partnership in 2018 with Alcoa and with support from 
Apple and the governments of Canada and Quebec to develop the world’s first carbon-free aluminium smelting 
process, using inert anodes instead of carbon. 

Pages 35-45 of our climate change report quantifies the main categories of scope 3 emissions and explains our 
goals to work in partnerships across our value chain to reduce the carbon footprint.

Sub-indicator 5.2 
– The company’s 
decarbonisation 
strategy includes a 
commitment to ‘green 
revenues’ from low- 
carbon products and 
services

Our purpose is to produce materials essential to human progress. There are no low-carbon alternatives to steel, 
aluminium and copper in numerous applications and these materials are essential to the low-carbon transition, 
so the challenge is to produce them sustainably. On page 18-19 of our climate change report, we have outlined 
an approach to classifying the revenue from products of the resource sector:

Type 1: No carbon in product sold, low process CO2 intensity and critical enabler of low-carbon future (eg copper, 
aluminium, battery minerals)

Type 2: No carbon in product sold and best-in-class process CO2 intensity today (eg iron ore DR pellets, bauxite 
and alumina for hydro-based aluminium, high grade TiO2)

Type 3: No carbon in product sold but CO2 intensive processing today (eg iron ore fines and lump, bauxite and 
alumina for coal-based aluminium)

Type 4: Carbon in product sold but hard to substitute today (eg metallurgical coal)

Type 5: Carbon in product sold and widely substitutable today (eg thermal coal, oil and gas)

The percentage of our revenues from the different types of materials is provided on page 19 of our report.

We do not produce fossil fuels and so have no revenue from Type 4 or Type 5 materials.

Rio Tinto sells low-carbon branded metal products including RenewAL and the recently launched START 
Responsible Aluminium. We have targets to increase these ‘green revenues’, though they are not disclosed 
publicly and currently represent a small (<5%) proportion of our total revenue. RenewAL is the certified CO2 
content per ton of Aluminium (4tCO2e per tonne of aluminium compared with the industry average of over 
12tCO2e) which helps ensure that materials recycled later had the right origin. START Responsible Aluminium 
sets the standard for responsible aluminium production, providing transparency, traceability and provenance 
through blockchain technology, empowering customers, consumers and end users to make a more sustainable 
choice.
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This report includes “forward-looking statements” within 
the meaning of the Private Securities Litigation Reform 
Act of 1995. All statements other than statements of 
historical facts included in this report, including, without 
limitation, those regarding Rio Tinto’s financial position, 
business strategy, plans and objectives of management 
for future operations (including development plans and 
objectives relating to Rio Tinto’s products, production 
forecasts and reserve and resource positions), are 
forward-looking statements. The words “intend”, “aim”, 
“project”, “anticipate”, “estimate”, “plan”, “believes”, 
“expects”, “may”, “should”, “will”, “target”, “set to” or 
similar expressions, commonly identify such forward-
looking statements.

Such forward-looking statements involve known and 
unknown risks, uncertainties and other factors which may 
cause the actual results, performance or achievements of 
Rio Tinto, or industry results, to be materially different 
from any future results, performance or achievements 
expressed or implied by such forward-looking statements.

Such forward-looking statements are based on numerous 
assumptions regarding Rio Tinto’s present and future 
business strategies and the environment in which 
Rio Tinto will operate in the future. Among the important 
factors that could cause Rio Tinto’s actual results, 
performance or achievements to differ materially from 
those in the forward-looking statements are levels of 
actual production during any period, levels of demand and 
market prices, the ability to produce and transport 
products profitably, the impact of foreign currency 
exchange rates on market prices and operating costs, 
operational problems, political uncertainty and economic 
conditions in relevant areas of the world, the actions of 
competitors, activities by governmental authorities such 
as changes in taxation or regulation and such other risk 
factors identified in Rio Tinto’s most recent Annual report 
and accounts in Australia and the United Kingdom and the 
most recent Annual report on Form 20-F filed with the 
United States Securities and Exchange Commission (the 
“SEC”) or Form 6-Ks furnished to, or filed with, the SEC.

Forward-looking statements should, therefore, be 
construed in light of such risk factors and undue reliance 
should not be placed on forwardlooking

statements. These forward-looking statements speak 
only as of the date of this report. Rio Tinto expressly 
disclaims any obligation or undertaking (except as 
required by applicable law, the UK Listing Rules, the 
Disclosure Guidance and Transparency Rules of the 
Financial Conduct Authority and the Listing Rules of the 
Australian Securities Exchange) to release publicly any 
updates or revisions to any forward-looking statement 
contained herein to reflect any change in Rio Tinto’s 
expectations with regard thereto or any change in events, 
conditions or circumstances on which any such statement 
is based.

Nothing in this report should be interpreted to mean that 
future earnings per share of Rio Tinto plc or Rio Tinto 
Limited will necessarily match or exceed its historical 
published earnings per share.
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