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Consequences of  
global warming

Source: IPCC, 2014: Summary for Policymakers, In: Climate Change 2014, Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 



Composition of  GHG emissions

Source: Ecofys & ASN Bank 2013, Aavailable at https://www.ecofys.com/files/files/asn-ecofys-2013-world-ghg-emissions-flow-chart-2010.pdf



CO2 contained in coal, oil & gas varies

Source: Carnegie Endowment, available at http://oci.carnegieendowment.org/#supply-chain

Source: IEA 2015, CO2 emissions 
from fuel combustion: Highlights, 
Second edition

Average CO2 emissions per kWh 
of  electricity produced in OECD 
countries, 2009-2013
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The Paris Agreement

Why 2 ºC? 

Source: UNFCCC, JRC, World Bank, IEA, WMO, Green Climate Fund, US EPA, World Wide Views on Climate and Energy. December 2015



(Intended) Nationally Determined Contributions a step in the 
right direction

Source: Climate Action Tracker, Accessible at www.climateactiontracker.org

(I)NDC country assessments Global-mean 
temperatures with 
and without pledges



Government policy responses

S Subsidies

S Carbon pricing

S Incentives for fuel switching

S Tighter emission controls

S Government co-investment in 
R&D

S Countries around the world 
have adopted more than 1,200 
climate change laws, up from 
about 60 two decades ago 
(Grantham Research Institute on Climate Change and the 
Environment and the Sabin Center on Climate Change Law at the 
Columbia Law School). 



Fossil fuel and renewable energy subsidies

Fossil fuel receive the greatest amount of subsidies
but the gaps is decreasing.

IMF (2015): Scrapping subsidies 
= savings of   $3 trillon/year = 
more than CIT collection effort

Source: Financial Times 2016, A world map of subsidies for renewable energy and fossil fuels
Accessible at http://blogs.ft.com/the-world/files/2016/07/GR262Xcarbon_tax_modern_energy_SR_CHART.png

Source: Financial Times 2017, The Big Green Bang: how renewable energy became unstoppable, 
Accessible at https://www.ft.com/content/44ed7e90-3960-11e7-ac89-b01cc67cfeec



Executive summary

Prices in existing carbon pricing initiativesFigure 3
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Note: Nominal prices on August 1, 2016, shown for illustrative purpose only. The 
Australia ERF (safeguard mechanism), British Columbia GGIRCA, Kazakhstan ETS 
and Kyoto ETS are not shown in this graph as price information is not available 
for those initiatives. The figures given in the Carbon Pricing Watch 2016 have 
been updated to August 1, 2016. The differences with the Carbon Pricing Watch 
2016 are due to the daily  changes in prices and exchange rates. Prices are not 
necessarily comparable between carbon pricing initiatives because of differences in 
the number of sectors covered and allocation methods applied, specific exemptions, 
and different compensation methods.

14

Carbon Pricing InitiativesPrices

Regional, national and subnational carbon pricing initiatives: share of global GHG emissions coveredFigure 2
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 Switzerland carbon tax (2008 ´)
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 Australia ERF (safeguard mechanism) (2016 ´)
 South Africa carbon tax (2017 ´)
 Chile carbon tax (2017 ´)
 Ontario CaT (2017 ´)
 Alberta carbon tax (2017 ´)
 China national ETS (2017 ´)

Note: Only the introduction or removal of an ETS or carbon tax is shown. Emissions are given as a share of global GHG emissions in 2012. Annual changes in global, 
 regional, national, and subnational GHG emissions are not shown in the graph. Data on the coverage of the city-level Kyoto ETS were not accessible and the British Columbia 
 Greenhouse Gas Industrial Reporting and Control Act (GGIRCA) does not cover any emissions yet; their coverages are therefore shown as zero. The information on the Chinese 
national ETS represents early unofficial estimates based on the Chinese President’s announcement in September 2015.
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Incentives for fuel switching

Purchase incentives and market shares for Batter Electric Vehicles (BEVs) and 
and Plug-in Hybrid Electric Vehicles (PHEVs), 2015 

Global EV outlook 2016 © OECD/IEA 2016 
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Figure 7 ● Purchase incentives and market shares for BEVs and PHEVs, 2015 
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Note: estimates for the Netherlands are calculated as the difference between the tax paid by a BEV and a PHEV emitting 50 g CO2/km 
and the average of the tax paid by a gasoline and a diesel car emitting 130 g CO2/km. Incentives in Norway are based on an average 
electric car cost (before VAT) of USD 30 000. 
 

Key point • Policies deployed in different countries result in different purchase incentives and BEV over PHEV 
adoption patterns, with Norway's purchase incentives level standing out for both BEVs and PHEVs. 
 
Box 2 ● Electric car market characteristics: BEVs or PHEVs? 

 

The figure below shows the evolution of BEV shares against total market shares of electric cars in 
countries where the share of electric cars exceeded 0.5% in 2015. When accounting for all the 
countries covered in this report, the BEV share was 59%, but the figure below demonstrates that 
the relevance of BEVs and PHEVs in different national EV market structures varies significantly. 
x Most of the electric cars entering the Norwegian EV market are BEVs. This reflects the 

structure of Norwegian incentives, which tend to favour BEVs (largely exempt from registration 
taxes and VAT) over PHEVs (subject to significantly lower levels of tax exemptions) (Mock and 
Yang, 2014). 

x The market distribution is significantly different in the Netherlands, the country with the 
second-largest electric car market share in 2015, as most of the newly registered electric cars 
were PHEVs. In the Netherlands, registration and circulation or ownership taxes are largely 
based on the specific CO2 emissions of a vehicle per kilometre driven, with strong reductions 
below 82 g CO2/km. Until 2015, BEVs and PHEVs were enjoying similar tax reductions on 
registration and circulation, even if rebates were more significant for BEVs (Mock and Yang, 
2014; Munnix, 2015). In 2016, the rebates for circulation taxes for PHEVs were halved 
compared with BEVs (Energielabel, 2016). Consumer preferences were less affected by 
differentiations in incentives between PHEVs and BEVs in comparison with Norway, and 
resulted in a stronger market uptake of PHEVs, offering larger flexibility and lower acquisition 
costs. 

x Sweden, the country with the third-largest EV market share in 2015, applies tax breaks that 
resulted in higher purchase incentives for PHEVs (Mock and Yang, 2014). The Swedish incentive 
scheme is closer to the Dutch profile than to the Norwegian one. As in the case of the 
Netherlands, this oriented the Swedish electric car market towards PHEVs, limiting the BEV 
share to roughly a third of all EVs sold in 2015. 

x France and Portugal have policy support profiles that are significantly more favourable for BEVs 
than for PHEVs. This is consistent with a comparatively higher share of BEVs in their market. 
Comparatively higher PHEV shares in the United Kingdom are compatible with higher purchase 
incentives for PHEVs with respect to France and Portugal. 
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Note: estimates for the Netherlands are calculated as the difference between the tax paid by a BEV and a PHEV emitting 50 g CO2/km 
and the average of the tax paid by a gasoline and a diesel car emitting 130 g CO2/km. Incentives in Norway are based on an average 
electric car cost (before VAT) of USD 30 000. 
 

Key point • Policies deployed in different countries result in different purchase incentives and BEV over PHEV 
adoption patterns, with Norway's purchase incentives level standing out for both BEVs and PHEVs. 
 
Box 2 ● Electric car market characteristics: BEVs or PHEVs? 
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registration and circulation, even if rebates were more significant for BEVs (Mock and Yang, 
2014; Munnix, 2015). In 2016, the rebates for circulation taxes for PHEVs were halved 
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differentiations in incentives between PHEVs and BEVs in comparison with Norway, and 
resulted in a stronger market uptake of PHEVs, offering larger flexibility and lower acquisition 
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x Sweden, the country with the third-largest EV market share in 2015, applies tax breaks that 
resulted in higher purchase incentives for PHEVs (Mock and Yang, 2014). The Swedish incentive 
scheme is closer to the Dutch profile than to the Norwegian one. As in the case of the 
Netherlands, this oriented the Swedish electric car market towards PHEVs, limiting the BEV 
share to roughly a third of all EVs sold in 2015. 

x France and Portugal have policy support profiles that are significantly more favourable for BEVs 
than for PHEVs. This is consistent with a comparatively higher share of BEVs in their market. 
Comparatively higher PHEV shares in the United Kingdom are compatible with higher purchase 
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Note: estimates for the Netherlands are calculated as the difference between the tax paid by a BEV and a PHEV emitting 50 g CO2/km 
and the average of the tax paid by a gasoline and a diesel car emitting 130 g CO2/km. Incentives in Norway are based on an average 
electric car cost (before VAT) of USD 30 000. 
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Note: estimates for the Netherlands are calculated as the difference between the tax paid by a BEV and a PHEV emitting 50 g CO2/km 
and the average of the tax paid by a gasoline and a diesel car emitting 130 g CO2/km. Incentives in Norway are based on an average 
electric car cost (before VAT) of USD 30 000. 
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below 82 g CO2/km. Until 2015, BEVs and PHEVs were enjoying similar tax reductions on 
registration and circulation, even if rebates were more significant for BEVs (Mock and Yang, 
2014; Munnix, 2015). In 2016, the rebates for circulation taxes for PHEVs were halved 
compared with BEVs (Energielabel, 2016). Consumer preferences were less affected by 
differentiations in incentives between PHEVs and BEVs in comparison with Norway, and 
resulted in a stronger market uptake of PHEVs, offering larger flexibility and lower acquisition 
costs. 

x Sweden, the country with the third-largest EV market share in 2015, applies tax breaks that 
resulted in higher purchase incentives for PHEVs (Mock and Yang, 2014). The Swedish incentive 
scheme is closer to the Dutch profile than to the Norwegian one. As in the case of the 
Netherlands, this oriented the Swedish electric car market towards PHEVs, limiting the BEV 
share to roughly a third of all EVs sold in 2015. 

x France and Portugal have policy support profiles that are significantly more favourable for BEVs 
than for PHEVs. This is consistent with a comparatively higher share of BEVs in their market. 
Comparatively higher PHEV shares in the United Kingdom are compatible with higher purchase 
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Norwegian Electric Vehicle owner Survey 2015: 
Rank the electric car incentives

4. Low electricity 
cost

5. Low annual road 
tax

6. Charging network
7. Free parking

8. Free charging
9. Access to bus 

lanes
10. Free ferries

Source: Norwegian EV Association 2016, 
The Norwegian EV owner survey 2015

IEA 2016, Global EV outlook 2016: Beyond one million electric cars, 
Accessible at https://www.iea.org/publications/freepublications/publication/Global_EV_Outlook_2016.pdf



Emission controls
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Government stimulus

To varying degrees, governments are promoting EVs across Europe by providing a range 
of subsidies and other benefits, both on the demand and supply side.  
Reducing emissions (both CO2 and NOx) is one of the key reasons, but other considerations  
(such as economic benefits or gaining a technological edge) also play a role. 

The EU’s CO2 reduction targets for transport are ambitious compared to the US, China 
and Japan (Exhibit 1.4) – aiming for a 95 g CO2/km cap by 2020; and regulations are likely 
to further tighten beyond 2020. For example, in 2013, a target of 68-78 g CO2/km was 
proposed for 2025, with the final decision on post-2020 targets likely to be reached in by 
2016. 

Governments around the world are setting ambitious targets for light 
vehicle CO2 emissions

Planned emission standards in select regions
g CO2/km normalized to New European Driving Cycle

1 European Commission proposal for 2020; voting deferred at end of June 2013 (earliest time of approval currently May 2014), path 2015-2020 unclear
SOURCE: ICCT; Press search, McKinsey

▪ EU target of 130 g
CO2/km effective as of
2012, with a moderate 
phase-in allowed until 
2015

▪ Long-term EU proposal 
of 95 g CO2/km for 
2020;  2025 initial 
proposal 68-78 g but 
decision postponed

▪ In the US, fleets must 
improve to 93 g CO2/km 
(59.1 mpg) in 2025 from 
the 152 g CO2/ km 
(36.2 mpg) threshold 
in 2016
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These tightening regulations are pressuring OEMs to reduce their fleet emissions–  
which will be challenging with ICE optimization alone. The gaps between current 
emissions and 2020 targets vary, but for all major OEMs a significant reduction (on 
average 28%) is required (Exhibit 1.5). Achieving the emission reduction targets beyond 
2020 will require some form of electrification. 

15Chapter 1: Placing EV dynamics in industry context

Major OEMs need to cut fleet emissions by ~30% by 2020 to 
meet EU emissions target

SOURCE: European Commission; Press search

CO2 emissions of selected OEMs and brands 2012 in Europe (NEDC)
in g CO2/km
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Exhibit 1.�

Similarly with CO2, regulation of NOx emissions is also tightening with the EU Air Quality 
Directive of 2008. As a result, cities (the prime centers of air pollution, and threatened 
with EU fines if they do not improve) are taking steps to promote electric mobility. 

Another push for EV growth from the governments of most major European countries 
comes from the desire for higher energy independence and a shift towards a less oil-
intensive transport sector. Last but not least, governments in countries with major OEMs 
are prioritizing the development of EV technology with the aim to pioneer the technology 
and keep the value chain in the country. 

To accomplish the goals of emissions reduction, energy independence, and technology 
ownership, many governments in Europe have set EV adoption targets in the past few 
years. Combined EU targets (to be negotiated with member states) amount to 8-9 million 
EVs on the road by 2020, but targets and timelines vary widely by member country. 
France, for example, has a goal of 2 million EVs on the road by 2020; Germany aims at 
1 million by 2020; Spain hopes to reach this number by the end of 2014, The Netherlands 
has set its 2020 EV target at 200,000, followed by an ambitious 1 million EVs just five 
years later in 2025. These targets are aspirational and may be difficult to achieve in most 
countries, but they signal strong commitment and support for large-scale EV adoption 
from national governments.

Source: Amsterdam Roundtable Foundation and McKinsey & Company 2014, Evolution: Electric vehicles in Europe: Gearing up for a new phase?

Major OEMs need to cut fleet emissions by ~30% by 2020 to meet EU emissions target 



Zero routine
flaring

Source: Carnegie Endowment for International Peace, Oil Climate Index, oci.carnegieendowment.org/.

Check CCSI’s associated gas case 
studies and framework
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Why FF companies should care?

S Moral & ethical 
reasons

S Attract top talent 
for future workforce

S Secure social 
license to operate

S Secure financing & 
investor support

S Play a prominent 
role in energy 
supply in the future

Source: McKinsey & Company 2015, How companies can adapt to climate change, Accessible at
https://www.mckinsey.com/business-functions/sustainability-and-resource-productivity/our-insights/how-companies-can-adapt-to-climate-change



Reduce carbon footprint of  operations & eliminate 
flaring
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Figure 4: BHP Billiton’s total GHG emissions since FY2010 (5)
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Figure 5: BHP Billiton’s total GHG emissions intensity since FY2010 

2 Our action on climate change

Although the scale of the climate challenge is great, the  
IPCC highlights that the world has the means to address it. 
Businesses are looking for ways to improve energy efficiency, 
reduce emissions across their operations and supply chains, 
and invest in low-emissions and renewable technologies. 
Non-governmental organisations are demanding more action 
from investors, business and government. Through the UNFCCC, 
governments have committed to keep the global average 
temperature increase below 2°C relative to pre-industrial levels. 
We support this commitment and believe all stakeholders have 
a role to play in ensuring it is achieved. 

We are reducing our operational emissions 
As a major producer and consumer of fossil fuels and energy 
that is focused on sustainable development, reducing GHG 
emissions and improving energy efficiency are a priority for  
us. We have been setting GHG targets for the Company since 
1996. The current, ambitious target is to keep absolute FY2017 
emissions below the FY2006 baseline. As we grow, this target 
encourages us to look for ways to improve energy efficiency, 
increase productivity and implement additional emission 
reduction projects across the Company. In FY2015, BHP Billiton’s 
GHG emissions were 38.3 million tonnes and remained below  
the FY2006 baseline, as shown in Figure 4.

All our Businesses are required to identify, evaluate and 
implement suitable GHG reduction opportunities, including 
during project design and equipment selection. In FY2015,  
our Businesses implemented projects that delivered almost 
680,000 tonnes of annualised GHG emission reductions.  
For example, the BHP Billiton Mitsubishi Alliance (BMA) coal 
mines in Queensland, Australia, reduced GHG emissions by 
86,000 tonnes by improving resource identification, overburden 
blast control and removal as well as increasing mine productivity 
and equipment utilisation. We are committed to continued focus 
on the delivery of opportunities to further reduce operational 
GHG emissions and transparent reporting of performance.
Figure 5 shows how total GHG emissions compare to production. 
Emissions remain below the FY2006 baseline, despite having 
grown output by over 37 per cent on a copper equivalent basis 
since FY2010, demonstrating that we are changing the 
relationship between emissions and growth. 

As one of the world’s leading resources companies, we recognise 
our responsibility to shareholders and society to play an active 
role in addressing climate change. We have a comprehensive 
and integrated strategy to prepare for the risks that climate 
change poses to the Company and are taking action to bring 
about the changes required to deliver an effective global 
response. We are reducing operational GHG emissions, adapting 
assets to the physical impacts of climate change and managing 
investments to maximise returns for shareholders as the markets 
for our products, and society’s expectations, evolve. We promote 
change by supporting the development of long-term policy 
frameworks that can deliver a measured transition to a  
lower-emissions economy. We are investing in technologies  
that can materially reduce global emissions, and supporting 
market mechanisms that provide financial incentives for  
the private sector to achieve emissions reductions and 
sustainable development. 

(5) Scope 1 refers to direct GHG emissions from controlled operations. Scope 2 refers to indirect GHG emissions from the generation of purchased electricity and steam 
that is consumed by controlled operations.

Note: In order to provide year-on-year comparison in Figures 4 and 5,  
we have shown outcomes with South32 assets included for the full FY2015.

Climate Change: Portfolio Analysis   5

BHP GHG Emission Intensity Statoil CO2 intensity & flaring intensity

Source: Statoil 2017, 2016 Sustainability Report
Source: BHPBilliton 2016, Climate Change: Portfolio Analysis Report



Power operations with renewables

S Equipped the mine with a 18-000 solar panel PV farm to complement 
diesel base load in times of  peak 

S Capacity : 1.7 MW and potential to expand to 5 MW

S Saving: 600 000 liters of  fuel annually – 1,600 t/ year of  GHG emissions 
= 700 cars

S Shared use: covers 20% of  electricity demand of  township on the Western 
Cape York Peninsula.

In Queensland, Weipa bauxite mine: Rio Tinto in a 15 year PPA with First Solar 
co. with help from ARENA, the Australian Renewable Energy Agency.

 

 

Renewable energy to play a strategic role 
Site-appropriate renewable energy solutions provide cost-competitive energy while 
delivering greater energy supply reliability and consistency. 

Reliable access to cost-efficient energy sources is a strategic imperative for mining companies. It is 
essential to their bottom lines and increasingly, their licenses to operate. In parallel, the sector is 
challenged with meeting growing demand for mineral resources often located in countries and sites 
where the supply of energy is not always available, reliable or cost-effective. 

 
Renewable energy investment in the mining industry (base case, US$m), world markets: 2013—22 

 

 
 
Source: “Renewable Energy for the Mining Industry Revenue by Technology, Aggressive Investment Scenario, World Markets:  

2013-2022,” Renewable Energy in the Mining Industry, Navigant Consulting, Inc., 2013. 

 

2 Building a wind farm in arctic conditions: Rio Tinto's Diavik mine By Elizabeth Judd, Canadian Clean Energy Conferences, 
 Renewables and Mining, 2013 
3 Solar PV for Codelco and Collahausi by Elizabeth Judd, Canadian Clean Energy Conferences, Renewables and Mining, 2013. 
4 Renewable Energy & Mining, Renewables and Mining, 2013 (accessed via renewablesandmining.com/blog/, 15 January 2014).
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The transformation of the mining sector is driven 
by a number of strong converging trends, 
including: 

• Energy security concerns 

• A recent history in most countries of rising 
and volatile energy prices, coupled with a 
consensus that such trends will continue over 
the medium-to-long term 

• The shift to a resource-efficient and  
low-carbon economy that will ensure 
community acceptance 

In response, the international mining sector is 
deploying innovative energy-saving strategies  
and making substantial industry-wide direct 
investments into renewable energy 
infrastructure.  

At the heart of recent innovations in corporate 
mining energy strategies lie the construction and 
acquisition of renewable energy-generating 
assets, on- and off-site, and the direct contracting 
for renewable energy through power purchase 
agreements. 

Renewable energy plants can be developed, 
funded, built and operated by third-party 
developers as captive plants, with the mine 
committing to purchase the generated electricity 
at a fixed price over a certain time period. 

 

“We are aiming to generate 10% of our 
20—25MW mine electrical load with 
renewables…” 

Liezl Van Wyk, Manager of Business 
Improvement, Diavik Diamond Mine2 

 

“Solar PV has proven that it can fit the energy 
needs of a large mine and be integrated into 
the energy supply for mining companies.” 

Pablo Burgos, CEO, Solarpack3 
 

“Renewable energy cost structures have 
reduced to the point that, particularly for 
isolated mines, in some cases, they have 
become more economic than diesel-fired 
generators.” 

Scott Fraser, Director or Power Projects, 
Barrick Gold4 

 

Source: Ernst & Young 2014, Renewables in Mining: Futuristic or realistic? Source: Rio Tinto 



Use of  carbon price 

1. Provides an incentive to 
reallocate resources 
toward low-carbon 
activities;

2. Used to determine the 
business case for R&D 
investments

3. Assigning a financial 
value to both emitted and 
avoided carbon emissions 
helps reveal hidden risks 
and opportunities

Company Country Carbon Price
Exxaro Resources Ltd South Africa $8.17 
AngloGold Ashanti South Africa $7.70 
Essar Oil India $15.00 
Total France $27.92 
Eni SpA Italy $40.00 
Royal Dutch Shell Netherlands $40.00 
Statoil ASA Norway $ 50–64 

BP UK $40.00 

Anglo American UK $ 3.27–8.17 

BHP Billiton UK $24.00 
Exxon Mobil 
Corporation USA $80.00 
ConocoPhillips USA $ 6–38 
HudBay Minerals Inc. Canada $ 15.32–38.29 
Teck Resources Limited Canada $ 11.49–30.64 
Source: CDP 2016, Embedding a carbon price into business strategy



Make a low carbon business model a comparative 
advantage - Example: Statoil

Source: Statoil 2017, Statoil’s Climate Roadmap

6 7OUR CLIMATE ROADMAP

CO2 emission reductions 
of 3 million tonnes per 
year by 2030*

Portfolio carbon intensity 
of 8kg CO2/boe** by 2030

Methane emissions from the 
Norwegian gas value chain 
below 0.3% 

Eliminate routine flaring 
by 2030

New energy solutions with 
potential to represent around 
15-20% of capex by 2030
 
Up to 25% of research 
funds to new energy solutions 
and energy efficiency by 2020

Invest USD 200 million through 
our new energy ventures fund

Partner in the USD 1 billion 
OGCI Climate Investments

Continued support for 
carbon pricing

Minimum internal carbon 
price of USD 50 per tonne C02

Climate risk and 
performance embedded 
into strategy, incentives 
and decision-making 

Amplifying our climate 
actions through collaboration

Build a high value 
and lower carbon oil 
and gas portfolio 

Create a material 
industrial position in  
new energy solutions

Accountability 
and collaboration

A STRATEGY TO CREATE A LOW CARBON ADVANTAGE 

*Compared to 2017   **Barrel of oil equivalent.

WHY WE ARE EMBEDDING CLIMATE IN OUR STRATEGY 
Positioning to create a low carbon advantage 

Fundamental changes are happening in our industry. We see those 
changes as opportunities to realise our vision: shaping the future of 
energy. Our strategy – Always safe; high value; low carbon – positions 
us as an energy company committed to long term value creation in a 
low carbon future.  

We will actively shape our portfolio to create high value with a low 
carbon footprint: so that Statoil remains fit for the future towards 
2030 and beyond. Oil and gas will continue to form the basis of our 
portfolio, with a growing contribution from new energy solutions. 
Mid- and downstream activities will enhance value creation from all 
business lines. 

Statoil is already a leader in the industry on carbon intensity. CDP 
recently ranked us as the oil and gas company best prepared for a 

low carbon future*. Now we are further embedding climate into our 
strategy. We do this in two ways: First, we are building a high value 
oil and gas portfolio with a lower carbon footprint, ensuring that 
the right hydrocarbons are produced and that they are produced as 
efficiently as possible. Second, we are building a material industrial 
position in new energy solutions. This long-term perspective is 
designed to make us more competitive, in support of the ambitions 
set out in the Paris climate agreement.  

Statoil provides millions of people with energy every day. We embrace 
the energy transition as an opportunity for sustainable growth. 
Maintaining our position as an industry leader in carbon efficiency while 
growing renewables and low carbon energy solutions will help Statoil to 
manage the energy transition smoothly – and at the same time position 
us to ensure a competitive advantage in a low carbon world. 

*www.cdp.net



S To capture CO2: pre-
combustion capture, 
post-combustion 
capture, and oxy-fuel 
combustion capture 
(during fuel 
combustion).

S To store CO2: 
underground or stored 
in the ocean. 

Invest in Carbon capture and sequestration 
(CCS)

Source: Global CCS Institute, Module 1 (courtesy of CO2CRC)

If  CCS is to provide 20% of  the CO2 reductions this would require:
S To build 3,400 commercial-scale projects worldwide by 2050 (only a few small 

scale projects today)
S Global investment to grow to an average of  US$70 billion per year in the 

2020s and US$110 billion per year in the 2030s (only a few billions $ today)



Outline

S Climate change & the role of  fossil fuels

S Government response

S Fossil fuel company response
S Meeting the Paris Agreement 

S Implications for resource rich developing 
countries



To meet agreed target in Paris, will need to cut 
emissions sharply

Source: Fuss et al 2014, Betting on negative emissions, Nature 
Climate change, Vol. 4

Observed emissions and future scenarios
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8.4 From NDCs to 2 °C: steps in the 450 Scenario 
�ĞƐƉiƚĞ� ƚŚĞ� iŵƉƌĞƐƐiǀĞ� ƉƌŽŐƌĞƐƐ� ŵĂĚĞ� iŶ� ƌĞĐĞŶƚ� ǇĞĂƌƐ͕� ƚŚĞ� ƚƌĂŶƐitiŽŶ� ŽĨ� ĞŶĞƌŐǇ� ƐƵƉƉlǇ�
ƚŽǁĂƌĚƐ�Ă�lŽǁͲĐĂƌďŽŶ�ĨƵƚƵƌĞ�ĐŽŵƉĂtiďlĞ�ǁiƚŚ�ƚŚĞ�Ϯ�Σ��ƚĂƌŐĞƚ�iƐ�ŶŽƚ�ǇĞƚ�iŶ�ƉƌŽƐƉĞĐƚ͘�'lŽďĂl�
ĞŶĞƌŐǇͲƌĞlĂƚĞĚ��KϮ�ĞŵiƐƐiŽŶƐ�ĐŽŶtiŶƵĞ�ƚŽ�ƌiƐĞ�iŶ�ƚŚĞ�EĞǁ�WŽliĐiĞƐ�^ĐĞŶĂƌiŽ͕�ǁŚiĐŚ�ƌĞŇĞĐƚƐ�
ƚŚĞ�E���ƉlĞĚŐĞƐ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�iŶ�ƚŚĞ�ϰϱϬ�^ĐĞŶĂƌiŽ͕�ǁŚiĐŚ�ŚŽlĚƐ�ďĂĐŬ�ƚŚĞ�iŶĐƌĞĂƐĞ�
iŶ�ƚŚĞ�ŐlŽďĂl�ŵĞĂŶ�ƚĞŵƉĞƌĂƚƵƌĞ�ƚŽ�Ϯ�Σ�͕�ĞŶĞƌŐǇͲƌĞlĂƚĞĚ��KϮ�ĞŵiƐƐiŽŶƐ�ƉĞĂŬ�ďĞĨŽƌĞ�ϮϬϮϬ�
ĂŶĚ�ĚƌŽƉ�ƚŽ�ĂƌŽƵŶĚ�ϭϴ�'ƚ�ďǇ�ϮϬϰϬ�;&iŐƵƌĞ�ϴ͘ϲͿ͘�^ƵĐŚ�Ă�ƚƌĂŶƐitiŽŶ�ƌĞƋƵiƌĞƐ�ĞŶŚĂŶĐĞĚ�ĞffŽƌƚƐ�
ĂĐƌŽƐƐ�Ăll�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ƐĞĐƚŽƌ͕ �ďĞǇŽŶĚ�ƚŚĞ�ĐŽŵŵiƚŵĞŶƚƐ�ŽĨ�ƚŚĞ�E��Ɛ�ĂŶĚ�ďĞǇŽŶĚ�
ƚŚĞ�ƌĞƐƵlƚƐ�ŽĨ�ƚŚĞ�EĞǁ�WŽliĐiĞƐ�^ĐĞŶĂƌiŽ͕�ǁiƚŚ�ĞŶĞƌŐǇ�ĞĸĐiĞŶĐǇ�ĂŶĚ�ƌĞŶĞǁĂďlĞƐ�ďĞiŶŐ�ŬĞǇ�
ĞlĞŵĞŶƚƐ�iŶ�ƚŚĞ�ƚƌĂŶƐitiŽŶ͘�/Ŷ�ƚŚĞ�EĞǁ�WŽliĐiĞƐ�^ĐĞŶĂƌiŽ͕�ďǇ�ϮϬϰϬ͕��KϮ emissions from all 
ƐĞĐƚŽƌƐ�ĂƌĞ�Ăƚ�lĞĂƐƚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�lĞǀĞl�ĂƐ�ƚŽĚĂǇ͕�ĞǀĞŶ�iĨ�ƚŚĞ�ƌĂƚĞ�ŽĨ�ĞŵiƐƐiŽŶƐ�ŐƌŽǁƚŚ�ŽĨ�ŵŽƐƚ�
ƐĞĐƚŽƌƐ�iƐ�lŽǁĞƌ�ƚŚĂŶ�iƚ�ǁĂƐ�ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ĚĞĐĂĚĞƐ͘�

Figure 8.6 ٲ  Global CO2 emissions reductions in the New Policies and  
450 Scenarios
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… and would need to leave FF under the 
ground

How can this be achieved?



Stranding according to market forces



This is what it would look like

Unburnable reserves before 2050 for the 2 degree scenario (without CCS)

Source: Rosamund Pearce, Carbon Brief derived from McGlade et al. (2014)



Should take equity dimension into account? 
If  so, how?

1. Level of  development?

2. Historical responsibility?

3. Availability of  alternative energy sources?

4. Carbon intensity of  the economy?

5. Climate vulnerability?

6. Governance structure?



Can gas be a transition fuel?

S Makes power generation less carbon intensive than coal

S Complementary energy source to renewables

S BUT: still produces significant CO2 emissions 

S Long payback periods for infrastructure- > delay of  
investment in renewable energy projects 

S Methane leaks -> more problematic than CO2 for CC in 
short term



Outline

S Climate change & the role of  fossil fuels

S Government response

S Fossil fuel company response

S Meeting the Paris Agreement 
S Implications for resource rich developing 

countries



Many developing countries dependent 
on fossil fuel exports…

Source: UN Comtrade data 2014 

in 2014



…and rely on fossil fuels for power 
generation

Source: World Bank, 
World Development Indicators 



Implications for resource rich developing 
countries?

1. The role of  fossil fuels is going to decrease over the coming 
decades 

2. Economic diversification becomes even more critical to 
reduce reliance on fossil fuels

3. Fossil fuel subsidies should be eliminated to reduce 
dependency

4. Public investments through State Owned Companies in 
fossil fuels is increasingly at risk

5. The new global energy system will rely on extractive 
industries. How can we avoid the mistakes made during the 
fossil fuel era?



What minerals needed in the new energy system?

Source: World Bank 2017, The growing role of minerals and metals for a low carbon future
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