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Welcome and admin

• Please keep your microphones on mute and turn off your video when you’re not speaking

• Questions can be posted in the chat box and will be attended to during the Q & A

• Workshop will be recorded and shared with participants afterwards 

• Should you experience technical difficulties during the workshop, please contact sefako@apros.co.za

• We are grateful for your time and look forward to your active participation in today’s webinar

http://www.ukpact.co.uk/
mailto:sefako@apros.co.za


Presented by:

WORKSHOP AGENDA: CLIMATE SCENARIO ANALYSIS| 30 SEP 2021 | 14:00 – 17:00 SAST

1. SOUTH AFRICA-UK PACT

• Introduction by Brent Cloete, Consortium Lead

2. INTRODUCTION TO CLIMATE-RELATED FINANCIAL REPORTING [45 min]

• Key concepts (physical and transition risk)

• What are climate scenarios?

• How do they fit into TCFD reporting?

• South African reporting landscape

3. CHOOSING SCENARIOS FOR A SOUTH AFRICAN CONTEXT [30 min]

• Overview of scenario types

• Selection process for South Africa-UK PACT

• Characteristics of NGFS REMIND Model (chosen approach)

• Worked examples of key scenario outputs

[15 min break]

4. USING SCENARIO OUTPUTS IN TRANSITION RISK ANALYSIS [45 min]

• Practical guide to getting started with scenario analysis:

• Approach 1: high level transition risk assessment, qualitative disclosure

• Approach 2: targeted customisation of scenario outputs, qualitative disclosure

• Approach 3: quantitative disclosure of projected losses by sector

• Worked examples of Approaches 2 and 3

• Roadmap to best practice

5. BEST PRACTICE IN TRANSITION RISK QUANTIFICATION [30 min]

• Planetrics methodology

• Scenario & sector impacts

6. NEXT STEPS AND Q&A [15 min]

Raphael Chaskalson

Raphael is a Senior Economist at Vivid Economics, 
a global leader in climate strategy for financial 
institutions based in London.

He has advised multiple commercial banks and 
asset managers on all aspects of aligning their 
portfolios with the Paris Agreement, including 
portfolio footprinting, target setting and lending 
strategy for decarbonisation. Raphael led the 
initial development of Vivid’s Paris Alignment 
Toolkit (PAT) and specialises in climate strategy for 
private debt and non-listed equity portfolios. He 
has also advised on TCFD reporting for several 
international financial institutions, including one 
of the UK’s largest high street banks.
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UK PACT: Partnering for Accelerated Climate Transitions

Mission and vision 

• Delivered by BEIS, the UK’s Department for Business, 
Energy and Industrial Strategy, through the UK’s 
International Climate Finance (ICF)

• Supporting achievement of Nationally Determined 
Contributions (NDCs) and the long-term goal of the 
2015 Paris Agreement to limit dangerous climate 
change

• Demand-driven, adjusting key focus areas based on 
partner countries’ needs and sectoral priorities

UK PACT is a £60 million programme running between 2018 and 2022

We will achieve this by:

• Working with partner countries to improve the capacity 
and capability of key institutions to reduce emissions 
and foster inclusive economic growth 

• Addressing barriers and constraints to clean growth 

• Pursuing opportunities for greater climate ambition 

For more information on South Africa-UK PACT programme

https://www.ukpact.co.uk/country-programme/south-africa

https://www.ukpact.co.uk/news/uk-pact-supports-south-
africas-low-carbon-and-inclusive-green-growth-ambition

http://www.ukpact.co.uk/
https://www.ukpact.co.uk/news/uk-pact-supports-south-africas-low-carbon-and-inclusive-green-growth-ambition
https://www.ukpact.co.uk/news/uk-pact-supports-south-africas-low-carbon-and-inclusive-green-growth-ambition
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UK PACT Programme Structure

A flexible, demand-driven delivery model with three core components to support transformational change

Strategic Oversight

Country Programmes

Support in partner countries for demand-
driven projects providing capacity 
building to accelerate low-carbon 

transitions

Green Recovery 
Challenge Fund

Support for innovative capacity building 
projects in a wider range of ODA-eligible 

countries to promote emissions 
reductions and low carbon solutions

Skill-Shares and Secondments

Short term skill shares between UK 
experts and their country counterparts, 

and long-term secondments into key 
institutions

http://www.ukpact.co.uk/
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South Africa-UK PACT country programme

Nigel Casey, High Commissioner to the British Embassy in 
South Africa said:

“As host of COP26 and a longstanding development, trade 
and investment partner, I am delighted that we are 
launching this range of projects aimed at supporting 
green, resilient and inclusive economic growth in 
South Africa. The world is focusing on both climate and 
COVID-19 recovery, and we want to support South Africa 
to be at the forefront of the movement to build back 
better.”

South Africa-UK PACT  was launched in July 2020 and funded 10 projects

For more information on South Africa-UK PACT programme

https://www.ukpact.co.uk/country-programme/south-africa

http://www.ukpact.co.uk/
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Project information & resources

• For more information on South Africa-UK Pact programme:

• https://www.ukpact.co.uk/country-programme/south-
africa

• https://www.ukpact.co.uk/news/uk-pact-supports-south-
africas-low-carbon-and-inclusive-green-growth-ambition

http://www.ukpact.co.uk/
https://www.ukpact.co.uk/country-programme/south-africa
https://www.ukpact.co.uk/news/uk-pact-supports-south-africas-low-carbon-and-inclusive-green-growth-ambition
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Aligning South Africa's climate-related financial disclosure with global best practice 

• Remove barriers to analysis and reporting of climate-
related financial risks and opportunities

• Follow Recommendations of the Task Force on Climate-
related Financial Disclosures (TCFD)

• Speed up the use of climate-related information to 
influence investment decisions  in South Africa

Project overview and objectives

• Supplement and enhance the impact of related 
initiatives

• Initial focus is on transition risk affecting listed 
equities and impacting the asset management and 
pension fund industries

• Physical risk data gaps considered

• Intention is to develop future phases to expand focus

Demand-led process -> support and tools that are easy to use and widely adopted 

http://www.ukpact.co.uk/
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Best-practice experience and models combined with deep understanding of South 
Africa’s climate change policy and ESG landscapes

http://www.ukpact.co.uk/
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Project workstreams and outputs

Capacity 
building and 
awareness

• Basic understanding of climate-related financial impacts – foundation level training

• Advanced applied training based on project outputs (Analysis and reporting toolkit)

• Webinars, workshops, half-day and full-day sessions

Analysis and 
reporting 

toolkit

• SA-specific tools to support TCFD disclosure journey

• Scenario development guidance

• Local sources of data and information + data request and disclosure templates & checklists

Best-practice 
TCFD example

• Value of transition risk in a portfolio of 55 highly-invested JSE-listed companies

• TCFD-compliant climate-related financial disclosure example

• Will show what is possible in South Africa – and why it is important!

All project outputs, tools, guides, templates etc will be open source and publicly available

http://www.ukpact.co.uk/
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A sample portfolio of the JSE’s largest 55 equities is used in the transition risk assessment
# Company Name Market Cap Sector # Company Name Market Cap Sector

1 Prosus N.V. R2,850,289,591,608 9530 - Software & Computer Services 29 Aspen Pharmacare Hldgs L R65,309,086,486 4570 - Pharmaceuticals & Biotechnology

2 Anheuser-Busch Inbev Sa R1,630,659,925,914 3530 - Beverages 30 Clicks Group Ltd R61,792,667,779 5330 - Food & Drug Retailers

3 Naspers Ltd -N- R1,514,707,459,724 9530 - Software & Computer Services 31 African Rainbow Min Ltd R61,551,307,277 1770 - Mining

4 British American Tob Plc R1,353,813,143,919 3780 - Tobacco 32 Nedbank Group Ltd R61,446,449,765 8350 - Banks

5 Bhp Group Plc R880,733,938,932 1770 - Mining 33 Old Mutual Limited R61,117,026,364 8570 - Life Insurance

6 Glencore Plc R752,939,647,406 1770 - Mining 34 Multichoice Group Ltd R57,075,285,208 5550 - Media

7 Compagnie Fin Richemont R730,069,200,000 3760 - Personal Goods 35 Exxaro Resources Ltd R54,164,719,854 1770 - Mining

8 Anglo American Plc R682,240,599,040 1770 - Mining 36 Pepkor Holdings Ltd R53,953,571,985 5370 - General Retailers

9 Anglo American Plat Ltd R402,652,551,500 1770 - Mining 37 Bidvest Ltd R53,375,433,913 2720 - General Industrials

10 Firstrand Ltd R268,021,336,687 8350 - Banks 38 Remgro Ltd R53,186,309,203 8770 - General Financial

11 Vodacom Group Ltd R227,225,006,222 6570 - Mobile Telecommunications 39 Woolworths Holdings Ltd R47,165,264,175 5370 - General Retailers

12 Standard Bank Group Ltd R203,950,595,065 8350 - Banks 40 Rand Merchant Inv Hldgs R46,229,958,498 8770 - General Financial

13 Kumba Iron Ore Ltd R195,899,131,106 1750 - Industrial Metals and Mining 41 Mr Price Group Ltd R44,209,636,541 5370 - General Retailers

14 Mondi Plc R173,629,176,190 2720 - General Industrials 42 Mediclinic Int Plc R43,548,991,856 4530 - Health Care Equipment & Services

15 Sibanye Stillwater Ltd R172,344,481,387 1770 - Mining 43 Harmony Gm Co Ltd R42,981,961,784 1770 - Mining

16 Impala Platinum Hlgs Ltd R163,007,197,365 1770 - Mining 44 Growthpoint Prop Ltd R41,581,139,239 8670 - Real Estate Investment Trusts (REITs)

17 Capitec Bank Hldgs Ltd R160,381,574,136 8350 - Banks 45 Tiger Brands Ltd R37,823,319,194 3570 - Food Producers

18 Anglogold Ashanti Ltd R150,768,299,963 1770 - Mining 46 The Spar Group Ltd R37,376,413,011 5330 - Food & Drug Retailers

19 South32 Limited R139,837,222,716 1770 - Mining 47 The Foschini Group Limit R34,029,606,440 5370 - General Retailers

20 Gold Fields Ltd R131,520,598,994 1770 - Mining 48 Santam Limited R30,624,956,922 8530 - Nonlife Insurance

21 Sanlam Limited R128,407,344,365 8570 - Life Insurance 49 Investec Plc R27,641,440,760 8350 - Banks

22 Mtn Group Ltd R117,955,286,850 6570 - Mobile Telecommunications 50 Distell Group Hldgs Ltd R20,663,807,083 3530 - Beverages

23 Sasol Limited R103,556,867,745 1350 - Chemicals 51 Liberty Holdings Ltd R17,601,445,939 8570 - Life Insurance

24 Absa Group Limited R96,855,515,075 8350 - Banks 52 Coronation Fund Mngrs Ld R17,105,176,087 8770 - General Financial

25 Northam Platinum Ltd R96,832,941,219 1770 - Mining 53 Psg Group Ltd R14,566,265,492 8770 - General Financial

26 Discovery Ltd R85,631,157,460 8570 - Life Insurance 54 Rmb Holdings Ltd R2,032,852,633 8630 - Real Estate Investment & Services

27 Bid Corporation Ltd R84,709,687,782 5330 - Food & Drug Retailers 55 Arcelormittal Sa Limited R1,832,276,318 1750 - Industrial Metals and Mining

http://www.ukpact.co.uk/
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Project resources

• Project-related resources and tools:

http://www.dnaeconomics.com/pages/sa_climate_disclosure/

Current content

• TCFD focused awareness publications:

• Trends in Climate-related Financial Disclosure in SA

• Best practice overview for financial institutions

• Fact sheets highlighting disclosure or 54 JSE-listed 
companies

Accessible via central hub

http://www.ukpact.co.uk/
http://www.dnaeconomics.com/pages/sa_climate_disclosure/
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Technical reports

International best practice

• This report is an 
introduction to the state 
of climate-related 
disclosure at a global level

• Findings in the report 
summarise high level 
guidance, outline best 
practice trends and 
discuss key elements of 
disclosure such as target 
setting and scenario 
analysis

Climate-related financial 
disclosure in South Africa

• This report introduces 
climate-related financial 
disclosure in South African 
context

• It outlines a rationale for 
better and more disclosure 
by South African 
institutions, considering, 
amongst other things, the 
climate-change related 
financial impacts and local 
factors influencing 
disclosures

http://www.dnaeconomics.com/assets/Usemosamothoadnaeconomics
com/International_CFD_Best_Practice_Review_UTW.pdf

http://www.dnaeconomics.com/assets/Usemosamothoadn
aeconomicscom/The_State_of_CFD_in_SA_UTW.pdf

http://www.ukpact.co.uk/
http://www.dnaeconomics.com/assets/Usemosamothoadnaeconomicscom/International_CFD_Best_Practice_Review_UTW.pdf
http://www.dnaeconomics.com/assets/Usemosamothoadnaeconomicscom/The_State_of_CFD_in_SA_UTW.pdf
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Recordings of webinars and presentations are available via website

• Climate risk webinar series

• Workshop recordings coming soon

• Toolkit, advanced training and 
best-practice example will all be 
accessible from website

• Links to Atleha-edu content 
coming soon

Workshops coming soon

http://www.ukpact.co.uk/
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Atleha-edu Special Edition on Climate Related Financial Disclosure

▪ Downloadable via Issuu (online e-magazine version)

https://issuu.com/atleha-edu/docs/cfd_atleha_20210625_v01.01

▪ Downloadable PDF version

https://atleha-edu.org/wp-content/uploads/2021/06/Climate-related-
Financial-Disclosures_Atleha_20210625.pdf

▪ Formally accredited for 1.5 Batseta CPD hours

Available: https://atleha-edu.org/climate-related-financial-disclosure-aligning-
south-africa-to-global-best-practice/

http://www.ukpact.co.uk/
https://issuu.com/atleha-edu/docs/cfd_atleha_20210625_v01.01
https://atleha-edu.org/wp-content/uploads/2021/06/Climate-related-Financial-Disclosures_Atleha_20210625.pdf
https://atleha-edu.org/climate-related-financial-disclosure-aligning-south-africa-to-global-best-practice/
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Short article series on Climate Risk distributed via Atleha-edu

English, isiXhosa, isiZulu, Sesotho, Xitsonga language translations available via Atleha-edu website – ‘audio books’ coming

Available: https://atleha-edu.org/short-article-archive/

• Short live action and animated videos coming soon!

http://www.ukpact.co.uk/
https://atleha-edu.org/short-article-archive/
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The recent IPCC report calls for immediate action to prevent global warming from 
surpassing + 1.5°C 

1960                1980                2000               2020                   2040                  2060              2080  2100

Global temperature change projected, °C, 
Annual deviation from 1850-1900 average projected to 2100

+1.5°
C

Current trajectories would create 1.5°C of 
warming in 2040 or earlier

Global average 
temperature in 
2017 was nearly 1°C 
above preindustrial 
levels

Notes: observed monthly temperatures (grey line), estimated human-caused warming (red), and idealised potential pathways to meeting 1.5C limit in 2100 (grey, blue and purple). All relative to 1850-1900

Source: IPCC

http://www.ukpact.co.uk/
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The 2015 Paris Agreement aims to reduce global emissions so that average temperature 
rise is limited to well below 2°C, based on scientific advice

• The Paris Agreement (COP 21, 
2015) is a global pledge signed 
by 191 states to limit global 
warming to the scientifically 
advised target of well below 
2°C – pursuing 1.5°C.

• Global GHG emissions need to 
be significantly reduced to 
avoid the worst impacts of 
climate change. The science 
indicates that current policies 
and targets would result in 
warming between 2.7 and 
3.1°C

• ‘Net-zero’1 has emerged 
aimed at closing this global 
emissions gap, achieved by 
using a mix of reduction and 
removal strategies to 
neutralise emissions

A limit of warming to 
1.5° implies an annual 
emissions reduction of 

7.6% to 20302

compared to current 
trajectory

Net Zero window

http://www.ukpact.co.uk/
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Financial institutions have identified specific ways in which climate change affects them, 
and they are now committing to shifting their financing activities 

Global impact 
of physical risk

Shift towards
green economy

Intensifying 
regulation

Increasing investor 
selection and action 

Rising expectations 
of the general public

Climate 
change 
impacts FIs  
through 5 
forces

Restrictions in carbon 
intensive sectors

Reduce or restrict new 
investments in carbon 
intensive sectors (e.g., coal 
mining or power generation)

Green investing
Terms of issuance linked with 
various ESG factors (e.g. loan 
pricing aligned with 
sustainability, financing volume 
targets)

Paris alignment

Net-zero emissions

Steer portfolio towards 
meeting the Paris Agreement’s 
below 2oC pathways

Reach net-zero emissions (by 
2050)

FIs are responding in various ways 

http://www.ukpact.co.uk/
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Climate scenarios can be used to estimate future exposure to physical and transition risk

23
Source: based on TCFD, 2017

Physical risks Transition risks

Acute: event 
driven

Chronic: long-term 
climate shifts

Policy and 
legal risk

Technology 
risk

Market 
risk

Reputation 
risk

Physical risk includes both direct damages to 
owned assets as well as indirect damages from 
interruptions to supply chains.

Examples Examples

“The nature, speed, and focus of these 
changes” dictate the level of risk to various 
industries.

• Example: A rising carbon tax increases costs for 
high carbon utilities, such as coal fuelled 
power generators

This project addresses only transition risk.

• Example (indirect): A mine is unable to send ore 
to be refined when the train lines are shut down 
due to wildfire.

http://www.ukpact.co.uk/
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The introduction of new climate change policies across multiple sectors will force a 
reallocation of capital to mitigate transition risks from those policies

• The policy landscape is accelerating in anticipation of updated NDCs as part of the Paris ratchet, with countries following their net-zero 
commitments with mandatory coal phase outs, fossil fuel vehicle new sales bans, more stringent energy efficiency regulations on buildings 
and reforestation commitments.

• Carbon taxes
• Emissions trading systems
• Border carbon adjustments

Carbon pricing

• Prohibiting regulations
• Emissions performance standards
• Electricity market reforms

Coal phase-out

• 100% clean power targets
• Renewable's capacity auctions and 

other support policies

100% clean power

• Prohibiting regulations for fossil 
heating systems

• Purchase subsidies for low-carbon 
heating systems

• Thermal efficiency regulations for 
new build and retrofit

• Minimum energy performance 
standards for new appliances

Low-carbon buildings

• Methane or nitrous oxide emissions 
tax or cap-and-trade system

• Subsidy for low-emissions 
agricultural practices and 
technologies

• Farmer education and technical 
assistance programmes

Low-emissions 
agriculture

• Emissions performance standards 
for industrial plant

• Subsidy for new or retrofit clean 
industrial process

Clean industry

• Strong policy action against 
deforestation, such as monitoring 
and penalties, supported by 
consumer pressure

• Incentives for reforestation and 
afforestation via domestic action 
and carbon markets

Forestry

• 100% zero emission vehicle (ZEV) 
sales legislation

• Manufacturer ZEV obligations
• ZEV consumer subsidies

Zero emission vehicles

http://www.ukpact.co.uk/
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What are climate scenarios?

• The timing, magnitude and nature of climate change 
impacts on companies’ business models, strategies 
and financial performance is uncertain.

• To appropriately incorporate these potential impacts 
in strategic decisions, investors need to analyse the 
potential risks and opportunities under various 
possible states of the world, exploring a wide variety 
of sensitivities.

• Scenario analysis is a process for identifying and 
assessing the potential implications of a range of 
plausible future states under conditions of 
uncertainty.

• Organisations consider how the future might look if 
certain trends continue or certain conditions are met.

25

http://www.ukpact.co.uk/
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Country or 
Region

Sector or
asset class

Firm or   
Security

Facility or 
underlying asset

Physical hazards    Transition shocks

Acute

Chronic

Resolution of analysisFinancial implications

Quantitative 

Qualitative 

≥ 
4

°C
3

°C
2

°C
< 

2
°C

Value stream impact assessment

Policy

Technology

Supply chain 

Market

Operations & assets

Macro environment Exposure

Sensitivity

Adaptive capacity

Scope Depth

Climate scenarios model how physical and transition risks impact different value 
streams and calculate the resulting implications

26

Temperature

Macro environment

http://www.ukpact.co.uk/
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Measures the impacts of climate-related risks and opportunities on the 
organisation’s business, strategy and financial planning
• Consider possible outcomes that are highly uncertain
• Enhance strategic discussions about climate change

• Identifies indicators to monitor and manage with greatest materiality
• Enables benchmarks for financial and sustainability performance

Forward looking assessments of climate risks and opportunities are a core element of 
the TCFD recommendation

27

Strategy

Metrics 
and 

Targets

Governance

Risk 
Management

http://www.ukpact.co.uk/
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There are four core elements of recommended climate-related financial disclosures

Governance

Recommended Disclosures:

a) Describe the board’s oversight of 
climate-related risks and 
opportunities.

b) Describe management’s role in 
assessing and managing climate-
related risks and opportunities.

Disclose the organization’s 
governance around climate-related 
risks and opportunities

Strategy

Recommended Disclosures

a) Describe the climate-related risks 
and opportunities the organization 
has identified over the short-, 
medium-, and long term.

b) Describe the impact of climate-
related risks and opportunities on 
the organization’s businesses, 
strategy, and financial planning.

c) Describe the resilience of the 
organization’s strategy, taking into 
consideration different climate-
related scenarios, including a 2°C 
or lower scenario.

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

Risk Management

Recommended Disclosures

a) Describe the organization’s 
processes for identifying and 
assessing climate-related risks.

b) Describe the organization’s 
processes for managing climate-
related risks.

c) Describe how processes for 
identifying, assessing, and 
managing climate-related risks are 
integrated into the organization’s 
overall risk management.

Disclose how the organization 
identifies, assesses, and manages 
climate-related risks

Metrics and Targets

Recommended Disclosures

a) Disclose the metrics used by the 
organization to assess climate-
related risks and opportunities in 
line with its strategy and risk 
management process.

b) Disclose Scope 1, Scope 2, and, if 
appropriate, Scope 3 greenhouse 
gas (GHG) emissions, and the 
related risks.

c) Describe the targets used by the 
organization to manage climate-
related risks and opportunities and 
performance against targets.

Disclose the metrics and targets used 
to assess and manage relevant 
climate-related risks and 
opportunities where such information 
is material

http://www.ukpact.co.uk/
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organisation to implement?
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Scenarios construct narratives of climate change risk and ensure consistency across 
assumptions using various models

30

- Key variables - - Models -

Temperature and Shock/Hazard Scenarios

Climate models
28 models used in IPCC Assessment Reports

Carbon pricing
US$/tCO2 from 2020 to 2100

Global temperature target
1.5°C, 2°C, 4°C warming

Energy mix
50% renewables in 2030

Relative technology cost and performance
Cheap CCS; Cheap coastal defences

Shared Socioeconomic Pathways (SSPs)
SSP1, SSP2, SSP3, SSP4

Representative Concentration Pathways (RCPs)
RCP8.5, 4.5, 6.0, 2.6

Energy system models
IEA, BP WEO, Shell, REMIND, MESSAGE, TIAM

Land-use models
GLOBIOM, MAgPIE

Hazard models
Surging Seas, Water Risk Atlas

Integrated Assessment Models (IAMs)
DICE/RICE, IMAGE, combinations of above

Macroeconomic models
MAGNET, E3ME, ViEW, G-cubed

Key variables are 
those describing 
the narrative of 
each scenario 

pathway, and can 
be either inputs or 

outputs

http://www.ukpact.co.uk/
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Results can be used to identify risks and opportunities and to foster engagement with 
investees, but the limitations of assessment methods should be recognised

Scenario analysis can provide valuable insights into a variety of issues, including:
• Explores the impacts of different decarbonisation pathways under a range of plausible policy scenarios

• Interactions between risks across climate policy scenarios, with a focus on transition risks in this analysis

• Quantitative assessment of risks

• Factors affecting company performance from the energy transition, by sector and region; providing a concrete 
basis for engagement with investee companies

However, there are also important limitations to these analyses:
• Quantitative outputs should be used with caution and fully evaluated in the context of underlying assumptions

• They are not designed to precisely forecast the future or to evaluate the correctness of current market pricing

31

http://www.ukpact.co.uk/
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NGFS outputs
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What can we infer from the scenario outputs below? (1)

33
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What can we infer from the scenario outputs below? (2)

34

Carbon prices reflect the impact of a range of policies on 
the overall price of emissions.

• High carbon prices mean emissions-intensive sectors 
become much less profitable

• Total carbon prices quantify carbon taxes as well as ETS 
(e.g., cap-and-trade), border adjustments, etc.

• Important to consider both the actual price and the rate 
of change in assessing transition risk
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Energy demand is the sum of energy consumed by all 
sources – electricity production, transport, etc.

• Global mix of energy sources will shift as the price of 
carbon changes

• Demand for carbon-intensive sources is projected to fall 
as carbon prices increase

• Rapid carbon price growth will drive faster destruction 
of demand for carbon-intensive energy

Source: NGFS Scenario Explorer, REMIND Model

http://www.ukpact.co.uk/


For more information, visit www.ukpact.co.uk

Major South African companies are starting to use climate scenarios in annual 
reporting, at varying levels of granularity
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ABSA Nedbank

Motivation for climate scenario modelling
To assess the climate-related physical risk within part of 
agriculture loan book. 

To measure exposure to and alignment with a series of 
decarbonization scenarios of companies and financial 
portfolios.

Quantified scenario analysis of physical and transition risks 
per sector?

Yes, only physical risk within agriculture loan book. The pilot 
examined the likely impact of climate change on the maize 
crop in the Free State by 2050 using RCP4.5 and RCP8.5 
models, with our client base mapped against these models.

No, modelling only Paris Alignment within power generation 
and upstream fossil fuels sectors. Scenarios are based on 
IEA’s Current Policies (>3,2ºC), Stated Policies (2,7ºC to 
3,2ºC ) and Sustainable Development Scenario (1,75ºC to 
2ºC >).

Qualitative physical and transition risks per sector? 

Yes. Based on analysis done by UNEP FI, identified climate-
sensitive sectors within their portfolio and qualitatively 
identified potential impact channels. Reported portfolio 
exposure to these sectors. 

No. Nedbank considers short-, medium-, and long-term time 
horizons when assessing general trends in transition and 
physical risks that are likely to have an influence on their 
business strategy. 

Scenario modelling partners / sources Council for Scientific and Industrial Research in South Africa 
2DII, an international non-profit that developed the PACTA 
model

Scenario extensions
Based on the successful pilot, analysis of physical risk to the 
remaining agriculture sectors and real estate portfolio 
during 2021. 

Nedbank has developed a scenario analysis or model risk 
governance process that will be revived annually and 
updated as their modelling capacities expand. 

http://www.ukpact.co.uk/
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ABSA and Nedbank’s TCFD disclosures provides high-level understandings of the drivers 
of transition risk
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ABSA

2020 TCFD

Definition: risks pertaining to transition
to lower carbon economy arising from
changes needed to mitigate and
respond to climate change.

- It may include changes in policy and
legal actions, technology, market
responses and reputational
considerations.

Financial impact: SA’s carbon tax projected
to have negligible R0,4million impact on
Absa’s own tax liability.

- It could increase costs in high-emission
sectors for e.g. energy, mining, quarrying
and manufacturing. It is predicted to impact
asset values for Corporate and Investment
Bank & their asset manager.

NEDBANK

2020 TCFD

Definition: risks related to policy and
regulation, technology, credit, market,
strategic, operational and
reputational.

- Nedbank aims to have zero
exposure to all fossil-fuel-related
activities addressed in accordance
with their Energy Policy by 2045.

- They will continue to fund the
transition to renewable and
embedded energy solutions (ie
renewable energy, embedded
energy and other technologies as
they develop over time).

- Nedbank reports on the renewable
energy actual exposure and exposure
as a percentage of group total
advances:

Sources: ABSA TCFD 2020, NEDBANK TCFD 2020

http://www.ukpact.co.uk/
https://www.absa.africa/content/dam/africa/absaafrica/pdf/2020/task-force-on-climate-related-financial-disclosures-report.pdf
https://www.nedbank.co.za/content/dam/nedbank/site-assets/AboutUs/Information%20Hub/Integrated%20Report/2021/2020%20Nedbank%20Group%20TCFD%20Report%20(spreads).pdf
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ABSA conducted a pilot project assessing physical risk in their agricultural lending book 
using climate scenarios
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Choose the 
sector

Assess 
modelling 

needs

Create risk 
scenarios

Expand 
the pilot

Partnership with the Council for Scientific and Industrial Research 
in South Africa to understand the methodologies

The pilot examined the likely impact of climate change on the 
maize crop in the Free State by 2050 using two IPCC scenarios 
(RCP4.5 and RCP8.5), with their client base mapped against 
these models

Based on the successful pilot, the analysis of physical risk will be 
expanded to the remaining agriculture sectors and our real 
estate portfolio during 2021

Agriculture: large market share, high vulnerability to physical risk 
and importance to South Africa’s food security

Out of ABSA’s entire 
portfolio, only 

agriculture is included in 
their scenario analysis

http://www.ukpact.co.uk/
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For a more general view on their portfolio, ABSA’s TCFD disclosure reports high-level 
exposures to climate-sensitive sectors

38
Source: https://www.absa.africa/content/dam/africa/absaafrica/pdf/2020/task-force-on-climate-related-financial-disclosures-report.pdf

Off-the-shelf 
scenarios 

(UNEP)

Risk by sector

Relevance for 
own portfolio

Inferring 
potential 
impacts

http://www.ukpact.co.uk/
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Nedbank uses scenario analysis to assess their alignment with decarbonization 
pathways, in partnership with 2DII

Choose the 
sector

Assess 
modelling 

needs

Create risk 
scenarios

Expand 
the pilot

PACTA measures exposure to and alignment with a series of 
decarbonization scenarios of companies and financial portfolios.

Decarbonization scenarios are based on IEA’s Current Policies 
(>3,2ºC), Stated Policies (2,7ºC to 3,2ºC ) and Sustainable 
Development Scenario (1,75ºC to 2ºC >).

Nedbank will continue to grow their capacity in this field to 
assess possible climate-related outcomes that are highly 
uncertain and potentially disruptive over the time horizons. 

Power generation and upstream fossil fuels

Nedbank’s 
decarbonization scenarios 
frame the strategic impact 
and help assess the range 
of potential management 

actions.

However, these scenarios 
do not directly assess the 
impacts via physical and 

transition risk.

Source: https://www.nedbank.co.za/content/dam/nedbank/site-assets/AboutUs/Information%20Hub/Integrated%20Report/2021/2020%20Nedbank%20Group%20TCFD%20Report%20(single-page)(1).pdf
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Nedbank’s analysis of transition and physical risk assessment remains high-level and 
qualitative, not linked specifically to their portfolio

Source: https://www.nedbank.co.za/content/dam/nedbank/site-assets/AboutUs/Information%20Hub/Integrated%20Report/2021/2020%20Nedbank%20Group%20TCFD%20Report%20(single-page)(1).pdf

Define generic 
physical and 

transition risks

Apply them to short 
and medium/ long 

term timeframe

1

2
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Conclusions

Scenario analysis is not (yet) comprehensively used in South Africa:
• Piecemeal uptake from FI’s and corporates 

• Application to transition risk largely limited to proofs of concept in TCFD disclosures

The absence of local pathways are not an insurmountable barrier to meaningful analysis:
• Most listed corporates in South Africa have major global operations 

• Meaningful disclosures possible based on off-the-shelf outputs 

• Best practice is to start with what is available, rather than to wait! 
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POLL 2: 

Which aspect of the green 
transition will have the 
greatest impact on the risk 
profile of your portfolio, or 
the profit margins of your 
business?
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Selecting scenarios for analysis involves an assessment on choice of provider, model and 
final scenario selection

44

Scenario Provider Model Choice Scenario Selection

NGFS
Greenpeace

IPCC
Shell 

BP Energy
IEA
PRI

REMIND-MAgPIE

MESSAGE-
GLOBIOM

GCAM

Scenario Options

Current Policies

(I)NDCS

Immediate 2°C scenario with CDR

Immediate 2°C scenario with limited CDR

Immediate 1.5°C scenario with CDR

Delayed 2°C scenario with limited CDR

Delayed 2°C scenario with CDR

Immediate 1.5°C scenario with limited CDR

1 2 3

http://www.ukpact.co.uk/
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NGFS REMIND 
scenarios

We selected NGFS scenarios based on their widespread adoption in the financial sector, 
technical criteria, relevance and comparability
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Are the scenarios used by 
multiple peers, 
governments or central 
banks for climate stress 
testing and target setting?

• Shell and BP Energy
• Greenpeace
• IPR Forecast Policy
• PRI
• IPCC IAMC scenarios

1.5C scenarios only:
• IEA NZE2050
• IPCC 1.5C Markers

• IEA scenarios
• IPCC marker scenarios

Scenarios filtered out by the test:

Widely adopted Technical criteria
Financial sector 

relevance

A range of off-the-shelf scenario sets were assessed using the below criteria:

Source: IEA, IPCC, NGFS, ClimateWorks

Recommended

The South African 
Reserve Bank has 
signed up to the 

Network of Central 
Banks and Supervisors 

for Greening the 
Financial System (NGFS)

Does the scenario provider 
present a suitable range of 
policy ambition, including 
at least one Paris-Aligned 
(1.5C compliant) pathway?

Are the scenarios widely 
used by financial 
institutions?
Do they align with 
regulator preferences?

http://www.ukpact.co.uk/
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NGFS selected well-established IAMs, including GCAM, MESSAGE-GLOBIOM and 
REMIND-MagPIE to model climate scenarios
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Scenario 
providers

Greenpeace

IEA 
WEO

NGFS 
Integrated 

Models 
(IAMs)

Shell Sky 
or BP 

outlook

IPCC

GCAM
MESSAGE-
GLOBIOM

REMIND-
MagPIE

Source: CDIAC, GCP, IPCCC, Fuss et al. (2014)

…lead to different future climate pathwaysDifferent models, assumptions and scenarios…

http://www.ukpact.co.uk/
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Integrated Assessment Models (IAMs) – a short introduction

➢ Purpose: Help understand linkages between human development and societal choices and the natural world 
(incl. climate change)

➢ Look at range of futures by combing different strands of knowledge 

Example:

• GDP and population are key assumptions driving the 
model

• A larger economy tends to use more energy

• Demand for food and fuel affects land use and GHG 
emissions

• These changes affect prices, energy mixes and level of 
warming amongst other

Source: CarbonBrief, 2018. Link: https://www.carbonbrief.org/qa-how-integrated-assessment-models-are-used-to-study-
climate-change

http://www.ukpact.co.uk/
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The NGFS climate scenarios offer a framework and set of scenarios to explore transition 
and physical risk

“The NGFS Climate Scenarios explore the impacts 
of climate change and climate policy with the aim 

of providing a common reference framework”

The NGFS climate scenarios explore a range of 
lower and higher risk outcomes, which cover a 
range of physical and transition risks.

• Transition risk outcomes are driven by how 
ambitious and how orderly climate policy is 
implemented

• Physical risk outcomes are driven by meeting 
or not meeting climate targets
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Disorderly
Sudden and 

unanticipated 
response is 
disruptive

Too little, too late
Climate goals are 

not met & physical 
risks spur a 

disorderly transition

Hot house world
Emissions continue 

to increase, and 
little is done to 

avert physical risks

Orderly
Immediate and 

measured 
reduction in 

emissions

Tr
an

si
ti

o
n

 r
is

k
Physical risk

High

High

Low

NGFS framework

Climate target
Not metMet

NGFS overview

Source: NGFS (2020) NGFS Climate Scenarios for central banks and supervisors
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The NGFS explore scenarios consistent with limiting warming to below 2C, as well as a 
‘Hot house world’ with severe physical risks
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Disorderly Too little, too late

Hot house worldOrderly

Tr
an

si
ti

o
n

 r
is

k
Physical risk

High

High

Low

X

X

X

Orderly: climate policies are introduced early and 
become more stringent gradually. Net zero 
emissions by 2070 offers a 67% chance of limiting 
warming to below 2C.

Disorderly: climate policies are not introduced 
until 2030. Emissions reductions are sharper than 
the orderly scenario in order to limit warming to 
the same target. This increases transition risk.

Hot house world: only current policies are 
maintained. NDCs are not met, and emissions 
grow until 2080 leading to more than 3C of 
warming. This causes severe physical risk.

Source: NGFS (2020) NGFS Climate Scenarios for central banks and supervisors

Representative scenario mappingNGFS representative scenarios

http://www.ukpact.co.uk/
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NGFS uses well-established IAMs that estimate pathways compatible varied levels of 
policy ambition
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Source: CDIAC, GCP, IPCCC, Fuss et al. (2014)

NGFS 
IAMs

N
G

FS
 IA

M
s

Energy demand and 
CO2 emissions

Energy system and policy

GCAM5.3_NGFS model

MESSAGE-GLOBIOM 
1.1

REMIND-MAgPIE 2.1-
4.2

Current Policies

NDCs

Below 2°C 

Carbon price

Region

YearsDelayed transition

Net Zero 2050

Divergent Net Zero 
2050

Electrifying buildings, 
industry and transport

Sequestrating and 
removing CO2

Workspace Model Scenario Assumptions
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Selecting scenarios from the same model is important for comparability, as different 
model assumptions lead to different decarbonisation pathways

51

REMIND

Decarbonisation pathway: renewable 
electrons from variable renewables

Energy mix in 2°C scenario:
● Coal use virtually eliminated
● Oil use is lower by 2050 but still high 

due to feedstock use and hard to 
decarbonise sectors

● Gas use halves in delayed scenario

Power supply is tilted towards solar, but 
there is a material increase in wind

EV uptake reaches more than 2/3rds of 
new passenger vehicle sales by 2050

Carbon sequestration for fossil fuels is 
limited, but there is significant BECCS

Carbon prices are relatively modest 
($200/tCO2 in the Immediate scenario)

GCAM

Decarbonisation pathway: low carbon 
electrons in industry and buildings, 
continued use of hydrocarbon molecules 
in transport offset with BECCS

Energy mix in 2°C scenario:
● Coal use virtually eliminated
● Gas and oil use is relatively flat

Power supply is reliant on a large 
increase in nuclear and a balanced 
increase in wind and  solar

EV uptake is low as GCAM relies on high 
uptake of ICE hybrids in transport

Carbon sequestration is very high with 
significant BECCS

Carbon prices are relatively high 
(>$300/tCO2 in the Immediate scenario)

MESSAGE-GLOBIOM

Decarbonisation pathway: decarbonised 
molecules using CCS

Energy mix in 2°C scenario:
● Coal use virtually eliminated
● Oil use is materially lower
● Gas use (coupled with relatively 

inexpensive CCS) is higher

Power supply is relatively balanced 
across low carbon sources, including  
wind and solar and nuclear, but relies on 
a large increase in natural gas with CCS

EV uptake is in line with that in REMIND

Carbon sequestration is very high for 
stricter policy scenarios, but fossil-based

Carbon prices are relatively low 
($150/tCO2 in the Immediate scenario)

http://www.ukpact.co.uk/
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The REMIND model has the most scenario options and uses energy mix forecasts that 
best reflect recent developments over the last decade

• REMIND assumes increasing reliance on 

renewable energy. Technology costs are relatively 

more optimistic, with low costs for solar, wind 

and energy storage, in line with recent 

developments. Some reliance on biomass and 

nuclear generation is still included.

• MESSAGE-GLOBIOM assumes more reliance on 

CCS, including high use of gas power stations with 

associated CCS. While some of these are under 

development, none are operational to date. 

• GCAM models higher global nuclear expansion
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REMIND

Decarbonisation pathway: renewable 
electrons from variable renewables

Energy mix in 2°C scenario:
● Coal use virtually eliminated
● Oil use is lower by 2050 but still high 

due to feedstock use and hard to 
decarbonise sectors

● Gas use halves in delayed scenario

Power supply is tilted towards solar, but 
there is a material increase in wind

EV uptake reaches more than 2/3rds of 
new passenger vehicle sales by 2050

Carbon sequestration for fossil fuels is 
limited, but there is significant BECCS

Carbon prices are relatively modest 
($200/tCO2 in the Immediate scenario)

Source: Final Scenarios, NGFS 2020

http://www.ukpact.co.uk/
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The REMIND energy mix is also comparable to the proposed energy mix in South Africa 
for 2030, and in line with estimates for 2050

• South Africa has provided planned energy 
expansion for 2030 and committed to the 
decommission of 35GW of coal capacity by 
20501

• There is a small proportion of nuclear 
reliance from extension of the Koeberg 
Nuclear Power Station. This aligns 
comparably with the REMIND model, 
whereas GCAM utilises much higher 
reliance on nuclear.

• CCS progress in South Africa has been 
delayed,2 with carbon tax legislation 
increasing the focus on abatement. This 
makes the MESSAGE-GLOBIOM model 
less applicable.

• IRP 2019 is used as local policy sense-
check only. Energy mix in transition risk 
assessment will come from international 
scenarios.
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REMIND Energy Mix to 2050 (%)

1)  Department of Minerals, Energy and Resources IRP 2019     2) https://www.iea-coal.org/is-carbon-capture-and-storage-still-a-feasible-option-for-south-africa/
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Three potential “transition” decarbonisation pathways within the REMIND model are 
the recommended NGFS scenarios

54

Note: the NGFS scenarios include two different carbon dioxide removal (CDR) assumptions for most scenarios. CDR (“wCDR”) scenarios do include the same criteria for 
constraints on CDR options as for other technologies, like biophysical constraints, technological ramp-up constraints. Limited CDR (“limCDR”) scenarios add explicit, 
more conservative constraints on maximum potential for CDR. 
Source: NGFS (2020) NGFS Climate Scenarios Database: Technical Documentation

Category Scenario Name
Model

REMIND M-G GCAM

Hot House World
Current Policies Current World Alternative Alternative

(I)NDCS Alternative Alternative

Orderly

Immediate 2°C scenario with CDR Recommended Alternative Alternative

Immediate 2°C scenario with limited CDR Alternative Alternative

Immediate 1.5°C scenario with CDR Recommended Alternative

Disorderly

Delayed 2°C scenario with CDR Alternative Alternative

Delayed 2°C scenario with limited CDR Recommended

Immediate 1.5°C scenario with limited CDR Alternative Alternative

http://www.ukpact.co.uk/
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The recommended scenarios provide three potential decarbonisation pathways that 
explore variations in policy timing and CDR availability
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Potential Climate Scenarios (3)

• Stringency: limit 
warming to 1.5C

• Timing: immediate 
response (2021)

• CDR availability: full 
availability (proxy for 
optimistic mitigation 
technology roll-out)

1.5C Transition

• Stringency: limit 
warming to well below 
2C

• Timing: delayed
(significant response 
from 2031)

• CDR availability: limited
availability (proxy for 
conservative mitigation 
technology roll-out)

Delayed 2C Transition

• Stringency: current 
policies

• Timing: immediate

• CDR availability: N/A 
(current policies with 
no significant additional 
policy response)

Hot House World

Current World

• Stringency: limit 
warming to well below 
2C

• Timing: immediate 
response (2021) 

• CDR availability: full 
availability (proxy for 
optimistic mitigation 
technology roll-out)

2C Transition

http://www.ukpact.co.uk/
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The chosen scenarios include 1.5C and 2C pathways to ensure that a reasonable range 
of policy forecasts is considered

According to latest IPCC estimates, only 1.5C goals are considered aligned with the Paris Agreement
• However, carbon prices under 1.5C are much higher in the short to medium term than under 2C

• Considering only 1.5C restricts the range of potential actions significantly

From 1.5C to 2C pathways, overall estimated portfolio NPV impacts grow by more than 20%
• This gap will be larger for more transition-exposed portfolios, i.e., portfolios invested more in energy and heavy 

industry (chemicals, mining, manufacturing)

The total value of considering multiple scenarios’ insights is greater than the sum of each individually
• Comparing them provides additional perspective in terms of realistic decarbonisation pathways and the scale of 

necessary policy action by governments to achieve particular climate goals

These scenarios will both be addressed in greater detail in the best practice risk quantification

http://www.ukpact.co.uk/
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We have modelled South African carbon prices to forecast transition risk more 
accurately

South African carbon price is an input into the modelling, but should be broadly consistent with the scenario outputs

• South African price is applied to local operations of JSE-listed operations and influences their operating costs (and thus profits)

• Global carbon price is applied to international operations

Carbon price affects costs, but does not change company behaviour

• Carbon costs affect revenues via market dynamics (competition)

• But South African companies are assumed to follow global trends in technology uptake, consistent with the chosen climate scenario

• Market demand and product mixes are driven by the chosen climate scenario

South African carbon price is thus a key - but not the only - determinant of local transition risk

Carbon price forecasts do not have to be entirely accurate, but they must be reasonable

• We are trying to capture realistic range of local carbon prices in the modelled scenarios

• We are not trying to forecast actual local carbon prices over time

http://www.ukpact.co.uk/
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South Africa’s energy mix will need to evolve if it is to meet its NDC

Publicly available on the evolution of the energy mix is severely limited

NDC Update provides two data points (MtCO2e): 

Year Lower limit Upper limit

2025 398 510

2030 398 440

Hypothetical shape of a new trajectory for SA  

(not an official position)

• No details on how the emissions space will be 
allocated to individual sectors
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South African context

Hot House (Current Policies) Scenario

• Current policy pathway developed based 
on latest official guidance starting with 
2021 carbon tax rate

• Increase

• 2% real increase 2021-2022 (Phase 1)

• 0% real increase 2023-2030 (Phase 2)

• 0% real increase 2031-2050 (Beyond)

• Carbon tax allowances

• Carbon tax allowances and differential 
tax rates remain throughout

• Minor tweaks in levels
P
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e
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A
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o

w
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s

Type of emissions

Basic 
(Start of 
period)

Basic (end 
of period)

Industrial/ 
Fugitive

Trade 
exposure

Performan
ce

Carbon 
budget

Offset 2021 2022

Energy - Power 60% 60% 0% 4.87% 2% 5% 1% 73% 73%

Energy - other 60% 60% 0% 9% 2% 5% 1% 77% 77%

Industrial process/Fugitive 60% 60% 10% 9% 2% 5% 1% 87% 87%

P
h

as
e 

2
 

A
ll

o
w

an
ce

s

Type of emissions

Basic 
(Start of 
period)

Basic (end 
of period)

Industrial/ 
Fugitive

Trade 
exposure

Performan
ce

Carbon 
budget

Offset 2023 2030

Energy - Power 60% 60% 0% 4.87% 1% 0% 3% 69% 69%

Energy - other 60% 60% 0% 9% 1% 0% 3% 73% 73%

Industrial process/Fugitive 60% 60% 10% 9% 1% 0% 3% 83% 83%

B
ey

o
n

d
  

A
ll

o
w

an
ce

s

Type of emissions

Basic 
(Start of 
period)

Basic (end 
of period)

Industrial/ 
Fugitive

Trade 
exposure

Performan
ce

Carbon 
budget

Offset 2031 2050

Energy - Power 60% 60% 0% 4.87% 0% 0% 3% 68% 68%

Energy - other 60% 60% 0% 9% 0% 0% 3% 72% 72%

Industrial process/Fugitive 60% 60% 10% 9% 0% 0% 3% 82% 82%
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South African context

Hot House (Current Policies) Scenario – South African Carbon Tax Pathway

Drivers

• Carbon budget allowance removed from 
2023

• Carbon tax performance allowance ramps 
down
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The SA carbon price converges to global pathway – SA is assumed a price taker

Immediate 2°C Transition Scenario – South African Carbon Tax Pathway

• Changes relative to current policies 
pathway

• Carbon tax rate

• 5% real increase 2023 – 2027

• Linear increase to $40/t for 2028 - 2030 
(Inevitable Policy Response 2021 Policy 
Forecast estimate for South Africa of $50 
used as marker)

• Linear increase to match final scenario 
international carbon price of $203 for 
2031 - 2050

• Carbon tax allowances

• Basic allowance 30% for 2023-2027 
(Assumed first carbon budget period)

• Basic allowance 0% from 2028

• Other allowances 0% from 2031
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South African context

Immediate 1.5°C Transition Scenario – South African Carbon Tax Pathway

• Changes relative to current policies 
pathway

• Carbon tax rate
• 5% real increase 2023 – 2027

• Linear increase to $50/t for 2028 - 2030 
(Inevitable Policy Response 2021 Policy 
Forecast estimate for South Africa of $50 
used as marker)

• Linear increase to match final scenario 
international carbon price of $357 for 
2031 - 2050

• Carbon tax allowances
• Basic allowance 30% for 2023-2027 

(Assumed first carbon budget period)

• Basic allowance 0% from 2028

• Allowances for energy emissions 0% from 
2028

• Allowances for industrial process and 
fugitive emissions 0% from 2031
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South African context

Delayed 2°C Transition Scenario – South African Carbon Tax Pathway

• Changes relative to current policies 
pathway

• Carbon tax rate

• 5% real increase 2023 – 2030

• Linear increase to match final scenario 
international carbon price of $836 for 
2031 - 2050

• Carbon tax allowances

• Basic allowance 40% for 2023-2030 

• All allowances 0% from 2031
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South African context

Comparison of scenario international carbon prices (2021 – 2030)
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Chosen scenarios should make considerations for the South African context while 
reflecting broader global transition risks

This work will focus on transition risk modelling, examining how changes in costs and demand will affect company 
profitability

• Climate scenarios with specific South African emissions, demand levels and energy usage are not yet available, 
however global models and scenarios are still highly useful for model forecasting

• South Africa is major commodity producer, with demand dependent on global energy systems, and a taker for 
technology such as electric vehicles, wind, solar, etc. 

• Most JSE companies have international operations and will be exposed to transition risks in the international 
markets they operate in

• Modelling of a local carbon price will also be utilised to shock revenues for local South African operations, 
generating changes in costs over time

• The forecast energy mix for the chosen model type should be relevant for the South African context, as model 
assumptions which rely heavily on certain technologies will skew revenue shocks and energy costs for those sectors

• Future work could explore the physical risks to South African business and account for the impact of South African 
emissions diverging from global emissions pathways
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http://www.ukpact.co.uk/


USING SCENARIO 
OUTPUTS TO MEASURE 
TRANSITION RISK



For more information, visit www.ukpact.co.uk

This session provides a practical introduction to using scenario outputs in practice

Themes covered:
• Core drivers of transition risk at different time horizons

• How variable forecasts in off-the-shelf climate scenarios can be used to test portfolio risk

• How to get started on the scenario analysis journey

• Roadmap to best practice

All examples are illustrative:
• Slides include worked examples of how to assign qualitative risk metrics to key sectors

• These should not be replicated or relied upon in disclosures

All portfolio require customised analysis:
• Key classification systems (e.g.: sectoral definitions) differ between FIs

• Suggested scenario outputs for transition risk analysis are not exhaustive: portfolios with different exposures may 
require closer examination of other variables

• Qualitative bands for risk outputs (‘High’, ‘Medium’, ‘Low’) are fundamentally subjective: approach suggested here 
is one of many

67
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Transition impacts can be disaggregated into five impact channels and within each 
channel are transition specific variables

Transition

Changes in 
costs

Direct carbon 
costs

Emissions intensive 
companies face a 
cost burden from 

carbon pricing.

Abatement 
savings

Companies can 
reduce cost 
burdens by 

reducing emissions 
through abatement.

Market 
structure 
impacts

Market structure 
dictates the extent 

of cost pass-
through and 

whether competing 
firms enter or exit 

due to demand and 
cost changes.

Changes in 
demand

Demand 
destruction

Falling demand for 
fossil fuels pushes 

down prices for 
producers, resulting 

in lower profit 
margins and 

stranded assets.

Demand 
creation

Increasing demand 
for low-carbon 
products and 

materials (e.g.,
lithium) increases 

profits for 
companies 
involved.

Impact 
channel

Variables

Direct 
carbon 
costs

• Implicit carbon prices

Demand 
destruction

• Oil
• Gas
• Coal
• ICEs

Demand 
creation

• Low carbon 
generation 
equipment

• Green minerals
• Electricity demand
• EVs
• Uranium
• Biofuels

Within each impact channel 
are specific transition 

variables:
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• Advanced methods for quantifying transition risk are not necessary to begin the disclosure journey

• Key variables impacting portfolio transition risk can be extracted from scenario outputs to inform 
preliminary, qualitative risk disclosures

• The worked examples below use the following variables to construct an overall narrative on portfolio risk 
for key sectors:

• These variables are not exhaustive: scenario outputs assessed depends on portfolio composition and 
time/resources available

Variable Relevance

Carbon price Informs direct carbon costs at different time horizons

Primary energy demand by 
type

Demand creation/destruction for energy-producing firms; secondary risk 
of short-run disruption for energy-intensive firms if energy mix changes

Demand forecasts for key 
technologies

Demand creation/destruction for inputs of climate-sensitive technologies 
(e.g., CCS, electric vehicles)

Qualitative assessments of transition risk by sector are possible using freely available 
scenario data and minimal modelling capacity

http://www.ukpact.co.uk/
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We propose three approaches to assessing transition risk exposure by sector

South African financial institutions can already apply Approach 1 using off-the-shelf scenario outputs

Methodology summary Inputs Outputs Advantages Disadvantages

Approach 
1

• Extract overarching 
narrative from key scenario 
variables to inform purely 
qualitative risk disclosure

• Trajectories of key 
scenario outputs (e.g., 
carbon price, energy mix)

• Exposure by sector

• Qualitative risk rankings 
(‘Low’, ‘Medium’, ‘High’) by 
sector and time horizon

• Low time and cost 
investment

• Achievable using entirely 
public data

• No quantification of NPV 
impacts

• Allows for minimal 
variation within high-level 
sectors

Approach 
2

• Extract total scope 1 
emissions and EBIDTA for 
clients in each sector

• Use carbon price forecasts 
to estimate future share of 
earnings at risk of direct 
carbon costs

• Assign preliminary scores 
based on earnings at risk

• Adjust scores using 
qualitative insights from 
other scenario variables

• Trajectories of key 
scenario outputs (e.g., 
carbon price, energy 
mix)

• Client data on EBIDTA, 
emissions and revenue 
splits

• Exposure by sector

• Qualitative risk rankings 
(‘Low’, ‘Medium’, ‘High’) by 
sector and time horizon

• Improves accuracy of Tier 1 
through quantitative 
underpinning

• Minimal additional data 
burden

• Allows for minimal 
variation within energy-
intensive sectors

• Possible data collection 
required for client 
financials and emissions

• Requires minimal in-house 
modelling capacity

Approach 
3

• Use climate risk model to 
decompose NPV impacts 
into five key channels (slide 
91) at different time 
horizons

• Produce equity or sectoral 
NPV impacts

• Scope 1, 2, and 3 
emissions at client level

• Trajectories of key 
scenario outputs

• Revenue splits by 
product

• Sector-specific variables 
(e.g.: MAC curves for oil 
and gas)

• Equity or portfolio-level 
NPV impacts, decomposed 
into five key channels

• Captures within- and cross-
sectoral market spillovers

• Much more nuanced 
comparability between 
portfolio sectors

• High data burden
• Higher cost and time 

demands
• Likely to require third-

party modeling capabilities
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Approaches 1 and 2 report qualitative metrics by sector for different scenarios

Results below are purely illustrative and should not be replicated in disclosures or elsewhere

Sector 
(RBICS L1) 

Exposure share
Immediate 1.5C with CDR Delayed 2C with limited CDR

2021-2030 2031-2040 2041-2050 2021-2030 2031-2040 2041-2050

Consumer 
services

1% Medium Medium High Low Medium High

Consumer 
cyclicals

1% Low Low Low Low Low Low

Energy 6% Medium High High Low High Very high

Finance 9% Low Low Low Low Low Low

Healthcare 1% Low Low Low Low Low Low

Non-Energy 
Materials

24% Medium High High Low High Very high

Consumer Non-
Cyclicals

35% Low Low Low Low Low Low

Technology 20% Low Low Low Low Low Low

Telecoms 3% Low Medium Medium Low Low Medium

Note: internal sectoral classifications may vary by FI. Clients may also have operations in several sectors but be mapped to one sector to ensure reporting categories are MECE.
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Worked example: 
Approach 1
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✓ Example: Short-run increase in coal capacity, 
followed by a gradual phaseout after 2030. 
Rapid expansion of renewables post-2035

1.2 Energy mix 

Approach 1 is purely qualitative, and focused on building a scenario-based risk narrative

The analysis proceeds in three steps

1

✓ Example: Immaterial until 2035, followed by 
steep increases to converge to global price

Form qualitative viewpoints about key scenario outputs

1.1 Carbon price

✓ Example: Slow uptake in EV technology until a 
rapid phaseout of ICE vehicles after 2030

✓ Example: Rapid uptake of CCS technologies from 
2035 onward

1.3 Key technologies

2 Translate themes into impacts on portfolio sectors

✓ Summary: increasingly material direct carbon costs; 
demand destruction in coal sector and additional short-
run energy disruptions

✓ Overall score: HIGH

3.2 Medium-term (2031-2040)

3

✓ Summary: minimal carbon price increases; no short-run 
energy disruptions

✓ Overall score: LOW

Assign qualitative (low/medium/high) transition risk metrics at different time horizons

3.1 Short-term (2021-2030)

✓ Summary: very high direct carbon costs; total phase out of 
coal power; possible isolated gains for EV inputs

✓ Overall score: HIGH

3.3 Long-run (2041-2050) 

Variables 
considered are 

portfolio-
dependent. See 
NGFS Scenario 

Explorer for more.

✓ Example: Coal mining investments at very high 
risk after 2030

✓ Example: Energy-intensive industries at short-
run risk of disruption as energy mix changes

2.2 Energy mix 

✓ Example: After 2035, direct carbon costs will 
increasingly be material to mining sector’s 
bottom line

2.1 Carbon price

✓ Example: limited impact until 2030, possible 
demand boost for EV inputs (lithium/cobalt) 
post-2030

2.3 Key technologies Key technologies 
considered depend 

on relative 
exposures by 

sector.

http://www.ukpact.co.uk/
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Key themes drawn from scenario outputs inform qualitative scores at the sectoral level

Example 1.1: Immediate 1.5C with CDR, Non-Energy Materials sector

Theme
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Carbon prices

Energy mix

Key 
technologies

Scenario takeaways Implications

• Steadily rising carbon 
prices to 2050

• Consistent and growing 
impact on high-emissions 
sectors 

• SA mining extremely emissions intensive
• High exposure to direct carbon costs

• Near total phase out of 
coal by 2035

• Direct going concern risk to coal mining operations
• Short-run risk of disruption to firms highly dependent on 

coal power

• Steady increase in EV 
demand to 2035, 
followed by rapid 
increase

• PGM metals used in fuel cell and catalytic converter inputs 
for hybrid vehicles

• Lithium and cobalt used as battery inputs
• Possible upside for these sectors
• Limited relevance for other mining subsectors
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Scenario inputs can also inform how risk evolves over short, medium and long-term 

Example 1.1: Immediate 1.5C with CDR, Non-Energy Materials sector

Theme
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Key 
technologies

• Steady rise in carbon prices
• Increasing from $0 in 2020 to 

$50 in 2030
• RISK: MEDIUM

• Continuous rise in carbon prices
• Reaching $100 in 2040 
• RISK: HIGH

• Carbon prices continue to rise
• Reaching $200 in 2050
• Adding considerable costs to 

business operations
• RISK: VERY HIGH

2021-2030 2031-2040 2041-2050

• Gradual coal phase out
• Demand destruction in coal 

mining and power
• Possible supply disruption in 

energy intensive-sectors
• RISK: HIGH

• Lower risk of energy disruption 
due to increased renewable 
uptake

• Residual coal operations still at 
risk

• RISK: MEDIUM

• Coal power and mining fully 
phased out 

• Replaced by renewable sources
• RISK: VERY LOW

• Slow EV uptake before 2030
• Limited boost for precious-metal 

inputs into EV production
• RISK: LOW

• Increased demand for fuel cell 
and battery inputs for EVs

• Cobalt and lithium may all 
benefit but likely offset by lower 
platinum demand

• RISK: MEDIUM

• Exponential EV uptake post-2040
• Demand destruction in platinum 

likely overpowers EV-related 
gains to other mining sectors

• RISK: HIGH

Scenario takeaways

• Opportunities from technology 
limited

• Short-run lower carbon costs 
offset by risk of energy supply 
disruption

• Suggested risk level: MEDIUM

• Increasingly material direct 
carbon costs

• Opportunities from technology 
offset by declining demand for 
key sectors (platinum)

• Suggested risk level: HIGH

• Very high direct carbon costs 
• Increased demand for select 

metals likely offset by hit to 
platinum and gold through direct 
carbon costs

• Suggested risk level: HIGH

OVERALL 
RISK SCORE
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Key themes drawn from scenario outputs inform qualitative scores at the sectoral level

Example 1.2: Delayed 2C with limited CDR, Non-Energy Materials sector

Theme

Carbon prices

Energy mix

Key 
technologies

Scenario takeaways Implications

• Price ~$0 before 2032
• Delayed response means 

rapid increase post-2032, 
converging to higher $750

• SA mining extremely emissions intensive
• High exposure to direct carbon costs
• Limited impact in short-term, very high exposures to direct 

carbon costs in medium and long term

• Continued reliance on 
coal increasing till 2030

• Total phase out only in 
2050

• Coal phase-out directly impacts coal producers and coal-
fired power stations 

• Lower risk of short-run energy disruptions given slower 
phase out

• EV demand rising rapidly, 
but only after 2030

• EV mining inputs (cobalt, lithium) see no material benefit 
before 2035 

• Exponential increase in EV demand given delayed action 
post-3025
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Scenario inputs can also inform how risk evolves over short, medium and long-term 

Example 1.2: Delayed 2C with limited CDR, Non-Energy Materials sector

Theme

Carbon prices

Energy mix

Key 
technologies

• Immaterial direct carbon costs
• RISK: LOW

• Rapid increase in carbon prices
• High exposure for mining given 

emissions intensity
• RISK: HIGH

• Carbon prices rise rapidly to 
meet quickly approaching targets

• Reaching $250 in 2050
• Sudden increase in business cost
• RISK: VERY HIGH

2021-2030 2031-2040 2041-2050

• Short-run increase in coal power
• Minimal risk of energy-supply 

disruption
• RISK: LOW

• Gradual phase out of coal
• Demand destruction in coal 

sector, minimal risk of energy 
supply disruption

• RISK: MEDIUM

• Coal power and mining fully 
phased out by 2050

• Replaced by renewable sources
• RISK: HIGH

• No opportunities from EV 
technology

• RISK: LOW

• Rapid uptake of EV technology 
benefits key metals (lithium, 
cobalt) 

• Likely offset by carbon costs in 
gold/platinum sectors

• RISK: MEDIUM

• Very rapid deployment to meet 
2050 targets

• Likely high costs as technology 
will need to mature quickly

• RISK: HIGH

Scenario takeaways

• Delayed action implies minimal 
risk change in short-term

• Suggested risk level: LOW

• Sudden rise in direct carbon 
costs likely offsets possible gains 
from EV deployment

• Suggested risk level: HIGH

• Very high exposure to direct 
carbon costs

• Benefits from EV deployment 
mostly offset by demand 
destruction in key sectors 

• Suggested risk level: VERY HIGH

OVERALL 
RISK SCORE

$0

$500

$1,000

2020 2025 2030 2035 2040 2045 2050

Carbon prices

0

200

400

2020 2025 2030 2035 2040 2045 2050

G
W

 (
2

0
2

0
 =

 1
0

0
)

Coal power capacity

0

50,000

100,000

150,000

200,000

2
0

2
0

 =
 1

0
0

EV demand

http://www.ukpact.co.uk/


For more information, visit www.ukpact.co.uk

Sectoral outputs of Approach 1 can be condensed into a climate risk heat map

The heat map would present the transition risk by sector and scenario over different horizons 

2021-2030 2031-2040 2041-2050Sector Scenario

Non-energy 
minerals

Immediate 
1.5C with CDR

Non-energy 
minerals

Delayed 2C 
with limited CDR

Transition Risk 

MEDIUM

LOW

HIGH

HIGH

HIGH

VERY HIGH

… … … … …
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Worked example: 
Approach 2
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✓ Client level: manually collected from accounts 
or sourced from financial databases (Reuters, 
Bloomberg)

1.2 Extract client EBIDTA

Approach 2 uses a quantitative analysis to inform qualitative outputs

Qualitative risk bands are constructed using direct carbon costs and qualitative assessments of other scenario outputs

1

✓ Client level: sourced from third-party databases 
(Trucost and ISS ESG), or manually collected 
from public disclosures

Extract counterparty emissions and financial data

1.1 Extract scope 1 and 2 emissions data

✓ Client level: manually collected from accounts 
or sourced from financial databases (Reuters, 
Bloomberg, FactSet)

1.3 Extract revenue splits by product

2 Assign preliminary risk bands using earnings at risk from carbon costs

✓ Make top-down adjustments to risk scores at different 
time horizons, based on changes in energy mix and 
demand for key technologies

3.2 Adjust risk metrics where necessary

3

✓ Use revenue splits to assess how sensitive portfolio is to 
changes in energy mix, key technologies or other chosen 
themes

Adjust risk bands based on remaining scenario outputs

3.1 Assess sensitivity of portfolio to other variables

✓ Report final qualitative risk metrics, incorporating insights 
from wider scenario outputs 

3.3 Report adjusted risk metrics

Revenue splits are 
used to test client 

sensitivity to 
changes in energy 

mix or key 
technologies

✓ Divide total client EBIDTA by future carbon tax 
burden to estimate share of earnings at risk 

2.2 Estimate share of earnings at risk

✓ Estimate future carbon costs as total 
emissions*tax(t)

✓ Use off-the-shelf carbon prices or internally 
modelled national price trajectories

2.1 Estimate future carbon costs

✓ Choose qualitative bands for earnings at risk 
percentage (e.g. <10% = ‘Low’)

✓ Assign preliminary risk scores at different time 
horizons

2.3 Assign preliminary risk ratings
South Africa-UK 
PACT includes 

modelled carbon 
price trajectory for 
SA, but this is not 
strictly necessary

http://www.ukpact.co.uk/
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Approach 2 requires more granular breakdowns of emissions and revenues

The illustrative example below focuses on the Energy sector of our representative portfolio

Included companies Emissions EBIDTA/income Produce revenue splits

Glencore PLC

Exxaro

Scope 1: 15MT

Source: Annual report (2020)

Scope 2: 9.3MT

Scope 1: .4 MT

Source: Sustainability report 
(2019)

Scope 2: .7 MT

$11.6 bn 
Source: Annual report (2020)

$.5 bn 
Source: Annual report (2020)

Commodity Revenue 
($bn)

Revenue 
(%)

Metals and 
minerals

54.8 44%

Energy 
products 

69.3 56%

Source: Annual report (2020)

Commodity Revenue 
($bn)

Revenue 
(%)

Coal 2 96%

Energy .1 3%

Ferrous .01 1%

Source: Annual report (2020), 
African Mining Weekly

Total Scope 1: 15.4 MT Total EBDITA: $12.1bn

For larger portfolios, data collection must be repeated across clients, or gaps filled using third party sources (see slide 81)

Used to estimate direct 
carbon costs

Used to estimate earnings at 
risk

Used to assess sensitivity to other 
scenario outputs (eg: energy mix)

http://www.ukpact.co.uk/
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https://www.exxaro.com/investor/integrated-reports2019/esg/climate-change-and-carbon-footprint.php
https://www.glencore.com/dam/jcr:e03a8caf-f2aa-46ad-81c5-821719caf5bf/Glencore_AR20_Interactive.pdf
https://exxaro-reports.co.za/reports/integrated-reports2020/afs/index.php
https://www.glencore.com/dam/jcr:e03a8caf-f2aa-46ad-81c5-821719caf5bf/Glencore_AR20_Interactive.pdf
https://exxaro-reports.co.za/reports/integrated-reports2020/afs/the-year-in-brief.php
https://africanminingmarket.com/exxaro-annual-results-for-the-financial-year-ending-31-december-2020/9628/
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Carbon price forecasts are used to quantify earnings at risk from direct carbon costs

Example 2.1: Immediate 1.5C with CDR, Energy sector

Extract scenario carbon price trajectory Estimate earnings at risk

 $-
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2020 2025 2030 2035 2040 2045 2050

Energy - Power Energy - other

Industrial process Global price reference

1 Estimate total earnings and scope 1 emissions for relevant sector

tax burden (t) = Total S1 emissions * tax (t) 

Total S1 emissions (Energy) = S1 emissions (Glencore) + S1 emissions (Exxaro) 
= 15 MTCO2e + .4 MTCO2e = 15.4 MTCO2e

2 Use current emissions to estimate future carbon tax burden

Earnings at risk (t) = tax burden (t)/EBIDTA

3 Use current earnings to estimate future share of earnings at risk:

Total earnings (Energy) = earnings (Glencore) + earnings (Exxaro) 
= $11.6 bn + $.5 bn = $12.1 bn
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Note: Approach 2 uses current earnings and emissions as basis for future earnings 
and risk estimates
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Direct carbon costs are used to construct preliminary risk bands, which are refined using 
other scenario outputs
Example 2.1: Immediate 1.5C with CDR, Energy sector

Construct preliminary risk bands Adjust risk rankings qualitatively based on other scenario outputs

2 Extract key takeaways from scenario outputs

• Qualitative rankings are fundamentally subjective and depend on how your 
business views future earnings losses 

• For this illustrative example, the following bands are suggested: 

EBIDTA at risk (%) Qualitative ranking

0-10% Low

11-20% Medium

21-30% High

>30% Very high 

Low Medium High

2021-2030:
• Gradual coal phase-out ⇒ demand 

destruction on coal operations; 
energy supply disruption risk

• Adjusted risk: MEDIUM
2031-2040:
• Limited technology opportunities
• Rapidly decreasing coal demand ⇒

NB for Glencore/Exxaro
• Adjusted risk: HIGH
2041-2050:
• Total coal phase out
• Possibly offset by growing 

opportunities for key metals 
(lithium, cobalt)

• No adjustment to risk level

3 Report adjusted qualitative risk scores for chosen scenario:

2021-2030 2031-2040 2041-2050

Medium High High

1
Use product revenue splits to assess overall exposure to energy mix and 
technology changes (see slide 82)
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Carbon price forecasts are used to quantify earnings at risk from direct carbon costs

Example 2.2: Delayed 2C with limited CDR, Energy sector

Extract scenario carbon price trajectory Estimate earnings at risk

1 Estimate total earnings and scope 1 emissions for relevant sector

tax burden (t) = Total S1 emissions * tax (t) 

Total S1 emissions (Energy) = S1 emissions (Glencore) + S1 emissions (Exxaro) 
= 15 MTCO2e + .4 MTCO2e = 15.4 MTCO2e

2 Use current emissions to estimate future carbon tax burden

Earnings at risk (t) = tax burden (t)/EBIDTA

3 Use current earnings to estimate future share of earnings at risk:

Total earnings (Energy) = earnings (Glencore) + earnings (Exxaro) 
= $11.6 bn + $.5 bn = $12.1 bn

Note: Approach 2 uses current earnings and emissions as basis for future earnings 
and risk estimates
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Direct carbon costs are used to construct preliminary risk bands, which are refined using other scenario 
outputs

Example 2.2: Delayed 2C with limited CDR, Energy sector

Construct preliminary risk bands Adjust risk rankings qualitatively based on other scenario outputs

2 Extract key takeaways from scenario outputs

• Qualitative rankings are fundamentally subjective and depend on how your 
business views future earnings losses 

• For this illustrative example, the following bands are suggested: 

EBIDTA at risk (%) Qualitative ranking

0-10% Low

11-20% Medium

21-30% High

>30% Very high 

Low High

2021-2030:
• Delayed action implies minimal risk 

change in short-term
• Adjusted risk: LOW
2031-2040:
• Sudden rise in direct carbon costs 

likely offsets possible gains from 
EV deployment

• Adjusted risk: HIGH
2041-2050:
• Total coal phase out
• Benefits from EV deployment 

mostly offset by demand 
destruction in key sectors 

• Adjusted risk: VERY HIGH

3 Report adjusted qualitative risk scores for chosen scenario:

2021-2030 2031-2040 2041-2050

Low High Very High

1
Use product revenue splits to assess overall exposure to energy mix and 
technology changes (see slide 82)
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Very high 
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POLL 4: 

In the Delayed 2°C with 
Limited CDR Scenario, how 
would you (roughly!) class 
your portfolio’s exposure to 
future transition risk?
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South African financial institutions can use Approach 1 in the next reporting cycle, 
building up to more quantitative methods over time 

Approach 1

• Uses entirely off-the-shelf data

• Requires minimal data handling or modelling capacity

Tier 2 
Analysis

• Uses off-the-shelf data with optional modelling of national carbon prices 

• Requires basic in-house modelling and data management capability

• Requires significant data collection or gap filling

Tier 3 
Analysis

• Requires sophisticated modelling capability or third-party contracting 

• Requires extensive data gap filling and/or subscription to third party data feeds

1 year

2 years

3-5 years

http://www.ukpact.co.uk/


BEST PRACTICE 
EXAMPLE: PLANETRICS 
MODEL
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The Planetrics model is an example of scenario analysis aligned with Approach 3

Compared to the outputs from Approaches 1 and 2, the Planetrics model provides:

• Quantification of risk-induced NPV impairments*

• More granular sectoral results and overall portfolio impacts

• Comparator results for relevant equity indices

The model incorporates all impact channels for transition risk, including:

• Market structure (competition and cost pass-through)

• Abatement potential

• Detailed demand destruction and creation for key technologies

The results below are strictly illustrative and subject to several caveats:

• Only transition risk is included; physical risks are not considered

• NPV impairment estimates are calibrated to 2050

• Value impairments for mining sector do not assess platinum mining separately

No graphics or tables below are to be reproduced in any form for disclosures or otherwise.

* Nominal discount rate of 7.75% assumed throughout.
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Best practice TCFD disclosures consider both physical and transition risk, and 
disaggregate the drivers of NPV impacts

Note: Earnings impacts are discounted using the cost of equity.
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Using current policies as baseline 
assumes that markets today do not 
price transition risks which offer a 

stress test for potential impacts
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Planetrics uses a flexible 4 step framework to conduct bottom-up quantification of 
investor implications for different climate scenarios by sector and securities

• Location,
• Market, and
• Emissions intensity

• Abatement (e.g., fuel change) 

• Relative competitiveness
• Market share adjustments
• Cost pass through

1. Scenarios 2. Economic shocks 3. Asset value streams

Exposure

Action

Competition

‘Positive’ (optimization focused) :
• Least-cost abatement

‘Normative’ (policy/technology-
driven):
• Policy design & timing 
• Technology & behavioral change

Transition pathways

Physical pathways

Transition risk:
• Demand changes (e.g., EV sales) 
• Price changes (e.g., oil prices)

Indirect impacts

Transition risk:
• Direct costs (e.g., carbon taxes)
• Implicit costs (e.g., standards)

Direct impacts

4. Financial implications

Equities (DCF modelling):
• Listed 
• By channel

Sector impacts:
• Aggregate company-level impacts 
• By channel

$ impacts

Inputs:
• Transition pathway

Sensitivities:
• Climate sensitivity
• Potential feedbacks
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South Africa-UK PACT selected: Immediate 1.5°C with CDR, Immediate 2°C with CDR, 
and Delayed 2°C with limited CDR scenarios

Note: the NGFS scenarios include two different carbon dioxide removal (CDR) assumptions for most scenarios. CDR (“wCDR”) scenarios do include the same criteria for constraints on CDR options as for 
other technologies, like biophysical constraints, technological ramp-up constraints. Limited CDR (“limCDR”) scenarios add explicit, more conservative constraints on maximum potential for CDR.

REMIND

Decarbonisation pathway: renewable electrons 
from variable renewables

Energy mix in 1.5°C scenarios:
● Coal is eliminated by 2050
● Oil use is lower by 2050 but still high due to 

feedstock use and hard to decarbonise 
sectors

● Gas use halves by 2050

Power supply is tilted towards solar, but 
biomass use is very limited

EV uptake reaches >90% of the light duty vehicle 
fleet sales by 2050

Carbon sequestration is relatively limited 
although there is significant BECCS

Carbon prices are relatively modest ($375/tCO2

in Immediate 1.5°C by 2050)

Scenario name
NGFS scenario 

name
Description

Baseline Current Policies

The baseline for the analysis is current policies 
which implies that assets are currently priced 
assuming general macroeconomic trends and 
technology developments but almost no carbon 
pricing

Immediate 1.5°C
Immediate 

1.5°C scenario 
with CDR

Global carbon prices in line with the long-term 
target of keeping temperatures below 1.5DS are 
implemented immediately in 2020 with an 
assumption of fully availability of CDR technologies

Immediate 2°C
Immediate 2°C
scenario with 

CDR

Global carbon prices in line with the long-term 
target of keeping temperatures below 2DS are 
implemented immediately in 2020 with an 
assumption of fully availability of CDR technologies

Delayed 2°C
Delayed 2°C

scenario with 
limited CDR

Global carbon prices in line with the long-term 
target of keeping temperatures below 2DS are 
implemented with a delay in 2030 with an 
assumption of limited CDR

http://www.ukpact.co.uk/
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Higher carbon prices are required for greater climate ambition, with Delayed 2°C prices 
more than 3x Immediate 1.5°C and 4x Immediate 2°C by 2050

Note: Power has the highest carbon prices to 2030, after when the carbon prices for all sectors (Power, Building, Transport, Industry) are the same.

Carbon price (Power)
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Delayed 2°C: Carbon 
prices are introduced 

after 2030 and increase 
higher than both 

Immediate scenarios in 
order to decarbonize over 

a shorter time period Immediate 1.5°C: Carbon 
prices are introduced in 

2021 and are higher than 
Immediate 2°C as more 

decarbonization is 
required over the same 

time period to 2050

Higher direct carbon costs implies 
higher transition risk for 

emissions-intensive firms
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Under Immediate scenarios, demand for fossil commodities declines immediately but 
smoothly. Under Delayed 2°C, demand peaks in 2030 before declining rapidly.

Oil demand

Coal demand
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Our illustrative portfolio is more exposed to high transition risk sectors than a standard 
global equity portfolio

South Africa-UK PACT Portfolio Weights (by sector) MSCI ACWI iShare Weights (by sector)

Technology

Finance

Healthcare

Consumer Non-Cyclicals

Industrials

Consumer Cyclicals

Non-Energy Materials

Energy

Consumer Services

Telecommunications

Utilities

Business Services

Consumer Non-Cyclicals

Non-Energy Materials

Technology

Finance

Energy

Telecommunications

Consumer Services

Consumer Cyclicals

Healthcare

South Africa-UK PACT 
Weightings: This portfolio 
is much more exposed to 
Energy and Non-Energy 

Materials sectors
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Delayed 2°C has the highest NPV impact of -7.8%, followed by Immediate 1.5°C of 
-6.6%, and Immediate 2°C with the lowest NPV impact of -5.1% 

Portfolio NPV impacts by scenario*

-5.1%

-6.6%

-7.8%

-9%

-8%

-7%

-6%

-5%

-4%

-3%

-2%

-1%

0%

Immediate 2°C with CDR Immediate 1.5°C with CDR Delayed 2°C with limited CDR
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Highest valuation achieved in Immediate 2°C scenario due to lowest direct carbon costs 
across three scenarios

Portfolio NPV impacts by channel – Immediate 2°C with CDR

Note: Scenarios use South Africa carbon pricing

Rising carbon prices will 
impact emissions 
intensive sectors

Abatement activities are 
the key offsetting factor
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Demand destruction and direct carbon drive net impacts, with demand creation, 
abatement and competition only partially offsetting these negative impacts

Portfolio NPV impacts by channel – Immediate 1.5°C with CDR

Note: Scenarios use South Africa carbon pricing
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Lowest valuation in delayed 2°C scenario driven by direct carbon costs and only partial 
offset from abatement and competition channels

Portfolio NPV impacts by channel – Delayed 2°C with limited CDR

Note: Scenarios use South Africa carbon pricing

With more delayed action, the 
importance of competition as 
an offsetting factor increases
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Summary: Portfolio impacts by channel

• The most significant contributing factor to portfolio NPV decline is direct carbon costs

• The NPV impact of carbon costs under Delayed 2°C are nearly double those of Immediate 2C

• This reflects the significantly steeper carbon cost curve of the Delayed 2°C scenario

• As carbon costs grow, countervailing abatement savings and competition gains also grow

• However, the total offset provided by these factors is always smaller

http://www.ukpact.co.uk/
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There is substantial variation in impact across sectors, driven by differences in exposure 
to transition risks

Sector NPV impacts – Immediate 2°C with CDR
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Note: Scenarios use South Africa carbon pricing
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No stark difference for Upstream Energy sector between 2°C and 1.5°C, but valuation 
impact for many other sectors is larger compared to Immediate 2°C scenario

Sector NPV impacts – Immediate 1.5°C with CDR
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Impact on Upstream Energy sector lower in Delayed 2°C scenario, but valuations of 
other emissions-heavy sectors are impacted more

Sector NPV impacts – Delayed 2°C with limited CDR
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Summary: Sector-level impacts by scenario

• In all three scenarios, NPV impacts are concentrated in four sectors: 

• Upstream energy

• Chemical, plastic, and rubber materials

• Mining and mineral products

• Manufactured products

• Upstream energy has the largest impact by far due to dual impacts:

• Decarbonisation (when possible) is expensive and capital-intensive

• Demand for carbon-heavy products falls as other sectors decarbonise

• Delaying action reduces the upstream energy impact somewhat, but increases NPV losses across the rest of the 
portfolio 

• Demonstrates the importance of accurately weighting sector-level transition risks when calculating portfolio-level 
risks

http://www.ukpact.co.uk/
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Upstream energy sector impairments reach nearly 87% under the Immediate 2°C 
scenario, driven by demand destruction for oil and gas

Upstream energy NPV impacts by channel – Immediate 2°C with CDR
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Upstream energy sector impairments reach nearly 88% under the Immediate 1.5°C 
scenario, driven by demand destruction for oil and gas

Upstream energy NPV impacts by channel – Immediate 1.5°C with CDR
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Upstream energy sector impairments reach nearly 80% under the Delayed 2°C scenario, 
driven by demand destruction for oil and gas

Upstream energy NPV impacts by channel – Delayed 2°C with limited CDR
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Mining and mineral products sector impairments reach 17% under the Immediate 1.5°C 
scenario, driven primarily by direct carbon costs

Mining and mineral products NPV impacts by channel – Immediate 2°C with CDR
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Mining and mineral products sector impairments reach 21% under the Immediate 1.5°C 
scenario, driven primarily by direct carbon costs

Mining and mineral products NPV impacts by channel – Immediate 1.5°C with CDR
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Mining and mineral products sector impairments reach 26% under the Delayed 2°C 
scenario, driven primarily by direct carbon costs

Mining and mineral products NPV impacts by channel – Delayed 2°C with limited CDR
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What can we learn from the Planetrics results?

• Investors in South African listed equity are subject to significant transition risk:

• Direct carbon costs are an important driver of value impairments in all non-BAU scenarios

• South Africa has high exposure to upstream energy and climate-sensitive mining relative to global equity 
markets

• Delayed policy action has much great NPV impacts

• Meeting a net zero goal will require highly disruptive carbon tax increases and energy mix changes in the 
medium term 

• Listed investors have a material interest in supporting an immediate and orderly transition 

• South African financial institutions can effectively use off-the-shelf outputs to inform TCFD-compliant disclosures

• Scenario outputs chosen to inform analysis are fundamentally portfolio dependent 

• Investors have significant flexibility on how these outputs are used 

• South Africa’s net zero transition would be aided by tailored transition pathways

• Planetrics outputs are an example of best practice, but subject to important limitations 

• Efforts underway to produce South Africa-specific net zero tools will further aid future disclosures
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