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The Generation Foundation is the philanthropic initiative

established alongside Generation Investment Management in 2004.

Our aim is to accelerate the transition to a more sustainable

economic system, one that is low-carbon, prosperous, healthy, safe

and fair.

Our priorities:

About us

CLIMATE FAIRNESS

CARBON PRICING 
INVESTOR CLIMATE 

ACTION
GENDER INCLUSION 

& EMPOWERMENT

ACTION ON 

ECONOMIC 

INEQUALITY

CARBON PRICING 

UNLOCKED



• Carbon prices are currently set far too low to meet the goals of the 2015 

Paris Agreement – yet carbon pricing has the potential to drive sweeping 

changes throughout the real economy. 

• Carbon Pricing Unlocked is a series of five actionable research papers, 

examining the power of carbon pricing to decarbonise key aspects of the 

real economy. 

• The next ten years will be crucial for the transition to a sustainable, low-

carbon economy. We are focused on achieving an adequate carbon price in 

major markets which is why we partnered with Navigant / Guidehouse to 

create Carbon Pricing Unlocked. 

Carbon Pricing Unlocked 



• Carbon pricing can facilitate sustainable global economic growth and help 

deliver a 1.5°C future.

• Financial institutions are key actors in the transition to a low-carbon economy.

• The sector also faces increasing pressure to incorporate climate-related risks 

and opportunities into their decision making.

• We want to develop this sector’s understanding of the opportunities 

presented by internal carbon pricing. 

Why this matters

Other reports:
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Director
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Climate Change: Preparing for an 
Inevitable Policy Response

Thomas Kansy, Director, Vivid Economics



Consortium partners

▪ The views expressed in this report are the sole responsibility of the Vivid Economics and Energy Transition 
Advisers and do not necessarily reflect those of the sponsors or other consortium members. The authors are solely 
responsible for any errors.

▪ This project was commissioned by the PRI with support from:



Financial markets are underprepared for climate-related policy risks

PRI, Vivid Economics and ETA are building 

a high conviction policy-based forecast

of the financial impact of this Inevitable 

Policy Response (IPR), including a 

Forecast Policy Scenario: 

• How will it affect the economy?

• Which sectors are most at risk?

• Which asset classes will be impacted?

A forceful policy response to climate 

change is not priced into today’s 

markets.

Yet it is inevitable that governments will 

be forced to act more decisively than 

they have so far, leaving investor 

portfolios exposed to significant risk.

The longer the delay, the more disorderly, 

disruptive and abrupt the policy will 

inevitably be.



Growing awareness and momentum on climate issues makes a near-term, forceful 
policy response more likely

Extreme weather events Impacts on security Cheaper renewable energy

Civil society action

The catastrophic effects of 

climate change are already 

visible around the 

world. We need collective 

leadership and action 

across countries, and we 

need to be ambitious.

“Climate change 

risks outweigh 

opportunities for 

P&C (re)insurers”

“Climate change could 

make 

insurance too expensive 

for most people”

“Hurricane 
Dorian Was 
Worthy of a 
Category 6 

Rating”

Influence Shifting

New climate research

Uninsurable World

Activist shareholders make 

history in anti-lobby resolution at 

Origin AGM

Regulators warning on stability



Investors acknowledge that there will be a policy response, and that it will be delayed 
and disruptive, but do not appear to have priced in the risk

Source: UN PRI September 2018 Source: BNY Mellon Investment Management and CREATE-Research



Key policies we forecast are detailed in the Policy Forecasts:

• Increase in coverage and 
stringency of performance 
standards

• Utility obligation programs, 

• Financial and behavioral 
incentives

• Early sales ban for first 
mover countries by 2035

• Other countries follow suit 
as automotive industry 
reaches tipping point

• Early coal phase-out for first 
mover countries by 2030

• Steady retirement of coal-fired 
power generation after 2030 
in lagging countries

• Significant ramp-up of  
renewable energy globally

• Policy support for nuclear 
capacity increase in a small 
set of countries, nuclear 
managed out elsewhere

• US$40-80/tCO2 prices by 2030 
for first movers

• Global convergence 
accelerated by BCAs to 
≥$100/tCO2 by 2050

• Technical support to increase 
agricultural productivity

• Increasing public investment in 
irrigation and AgTech

• Incremental behavioural incentives 
away from beef

• Limited CCS support in power

• Policy incentives primarily for 
industrial and bioenergy CCS

• Public support for demonstration, and 
then deployment of hydrogen clusters

• Strong policy support for 
re/afforestation

• Stronger enforcement of zero 
deforestation 

• Controlled expansion of 
bioenergy crops

Coal phase-outs ICE sales ban Carbon pricing CCS and industry decarbonisation

Zero carbon power Energy efficiency Land use-based GHG removal Agriculture

Enabling a green economy ‘Just Transition’ lens to ensure social and political feasibility



The IPR: Forecast Policy Scenario (FPS) facilitates discussion around a business 
planning case to fully value climate-related policy risk
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Headline takeaways for investors

Deep and rapid 

changes in the 

energy system

• Oil to peak in 2026-28 

• Thermal coal virtually 

non-existent by 2040

• Renewables generating 

approximately half of all 

electricity in 2030

Transport electrified 

inside 20 years

• ICE sales bans, 

supported by falling cost 

of EVs, drive rapid 

deployment of ultra-low 

emissions vehicles

• Making up over two-thirds 

of passenger vehicles by 

2040

Major changes in 

land use

• Deforestation virtually 

eliminated by 2030, with 

pressures on supply 

chains

• Large opportunities to 

invest in nature-based 

solutions

Rapid reductions in carbon emissions, but not enough to hit 1.5°C

• >60% fall in global CO2 emissions by 2050

• New innovative policy and industrial solutions, not yet proven or achieved at scale, are needed to achieve 1.5°C



Coal demand is at its peak and will decline rapidly by 2025, while renewable 
generation grows quickly and supersedes fossil fuels by 2030

Renewables replace virtually all fossil fuels in 

electricity generation by 2050

• Coal is phased out by 2050 while gas retains a 

minor role. 

• Slow development of CCS is a barrier to use of 

biomass as a negative emissions technology as are 

land use constraints

• Solar and wind alone will generate approximately 

2/3 of all electricity in 2050

• IPR FPS has 74% renewable generation in 2040, 

more than in the IEA SDS, IEA NPS, and BNEF NEO

• Nuclear doesn’t grow to replace fossil fuels or 

renewables given cost and societal issues



Oil demand peaks 2026-28 and falls rapidly as transport uses alternative fuels

Oil demand peaks between 2026-28 driven by improving ICE efficiency and early uptake of electric vehicles

• Oil in transport decreases by around 70%, while total oil demand decreases around 40% 2025-2050

• Road transport oil demand peaks in 2025, while oil demand in aviation and shipping and as a feedstock for 

petrochemicals remains significant through to 2050



Deforestation falls rapidly, afforestation and reforestation efforts ramp up, inducing 
substantial investment in yield-enhancing technologies

Deforestation practically eliminated by 2030, as 
domestic climate policy targets implemented, and 
international payments increasingly introduced

• Rapid re/afforestation to meet feasible NDC land 
use targets in coming decade

• Re/afforestation is driven by emerging payment 
systems – national and international – and 
increasing prices in carbon markets

• World meets the Bonn Challenge of 350 Mha of 
land restoration, but with large delay

Re/afforestation market produces US$2.8 trillion in 
revenues through to 2050. 

Global estimates for yield enhancing investments total 
more than $20 trillion from 2015 to 2050

Note: ‘Total Forest Land’ is defined here as dense, high-carbon stock forest land only



Key Equity Market Findings: Disruption at the Sector and Company level

Many companies likely to succeed in the green 

upside are not listed in the common indices 

Passive investors are therefore unlikely to be as 

exposed to the upside as the downside of the Inevitable 

Policy Response. 

Overall, risk to financial markets is significant, but 

appears manageable with the iShares MSCI ACWI 

ETF fall by a noncyclical 3.1% or $1.6trn

This includes downside demand and cost exposure of 

$2.1trn (or a 4% fall in share values) offset by about 

$0.5trn from green demand creation.

If repricing occurs in 2025, when the policy forecasts 

start to affect cash flows of companies, the impact 

further rises to -4.5%.

Increased volatility is also likely with a more event-

driven price adjustment so the impact could be more 

significant

Non-OECD domiciled companies are more 

negatively affected on average – although in some 

regions (like China) this may reflect the lack of listed 

vehicles.

Nevertheless, at a country domicile level there is 

significant dispersion of results – for example, in the 

United States

The most disruption is seen at sector and company 

level, with some big winners and losers

Some primary sectors will be pure losers or winners

– mean company valuations in energy sector fall by 33%

Within other sectors there is large variation across 

companies, for example, 80% of impacts in the Utilities 

sector lie between -62% to 41% of current valuation



• Notes: Error bars indicate the 10th and 90th percentiles of impact within each sector.  Sectors: RBICS level 1.

• Source: Vivid Economics Net Zero Toolkit

Sectoral: Within-sector variation can be significant, particularly for the four most impacted 
sectors in the index: Energy, Consumer Cyclicals, Non-Energy Materials and Utilities

The four most 

impacted sectors 

also exhibit the 

greatest range in 

impacts



Sectoral: Zooming in on the sectors with the most negative impacts on average and special 
interest sectors, it is clear that subsectors can experience considerably different impacts

• * The special interest sectors are contained Consumer Non-Cyclicals. Agriculture is a Level 3 subsector, Food production a Level 4 subsector. Sector shares are not available as results for the ‘Agriculture’ sector are based on oversampling of companies – there are very few agriculture companies in the index. 
• ** Utilities sector broken down to RBICS level 3 to provide further detail. *** Upstream energy includes coal mining and oil and gas exploration and production.
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Utilities** Non-Energy Materials Consumer Cyclicals Energy

Manufacturing 

sector impacts 

are positive due 

to production of 

renewables 

equipment

Negative impacts 

in the automobile 

subsector affect 

significantly 

affect sector-level 

results

Share of sector N/A N/A 5% 95% 12% 41% 47% 28% 26% 7% 39% 15% 57% 28%

**
*

Special interest 

sectors*



Nature Based Solutions: Pricing land-based carbon unlocks an estimated US$2.8 tr in forestry 
investment opportunities and new revenue streams for land-owners.

-

-

• Nature based solutions (NBS) are opportunities to 
restore or expand the extent of carbon-rich 
ecosystems, such as peat bogs or tropical forests, 
to provide negative CO2 emissions

● Annual revenues, representative of growth in market size, total 
US$2.8 trillion through 2050. 

● Land owners and developers can monetise sequestration 
potential by selling offsets to emitters, such as oil and gas

● Opportunities concentrated in areas with historically wide 
ranging forest lands - Africa, Brazil, Central and South 
America, and Other Developing Asia

● Avoided deforestation from IPR FPS represents an extra 
US$4.8 trillion if fully compensated. Finance will largely be 
public, but green bonds may offer private sector some 
opportunities 

● Existing agriculture interests are a surprising co-beneficiary of 
pricing land-based carbon. Appropriate valuation of land 
increases commodity prices and incentivises productivity 
investment



Investor actions

● The analysis highlights the importance of forward-looking climate risk assessment and the limitations of portfolio carbon foot printing in 

capturing the nuance of impacts across and particularly within sectors.

● Draw on IPR in investor implementation of the TCFD recommendations on forward-looking risk assessment and climate scenario 

analysis alongside Paris aligned scenarios

● Asset owners: Prepare for FPS as a likely central business case

◊ At the same time, continue to advocate and engage for earlier and more ambitious climate action to minimize the disruption from a 

disorderly transition and from physical impacts resulting from global mean temperatures exceeding 1.5°C

◊ Review equity asset allocation and define mitigation strategies for both passive and active investments.

◊ Incorporate IPR into manager selection, appointment and monitoring

◊ Engage service providers on IPR, including in appropriate indices and proxy voting recommendations

◊ Consider climate as a factor potentially creating alpha

● Passive investors: draw on IPR in stewardship and consider benchmarks informed by IPR

● All investors: draw on IPR to engage exposed sectors to transition



Thank you

Please see PRI website for further details: 

https://www.unpri.org/climate-change/what-is-the-inevitable-policy-response/4787.article 



• The information contained in this report is meant for the purposes 
of information only and is not intended to be investment, legal, tax 
or other advice, nor is it intended to be relied upon in making an 
investment or other decision. This report is provided with the 
understanding that the authors and publishers are not providing 
advice on legal, economic, investment or other professional issues 
and services. Unless expressly stated otherwise, the opinions, 
recommendations, findings, interpretations and conclusions 
expressed in this report are those of the various contributors to the 
report and do not necessarily represent the views of PRI Association 
or the signatories to the Principles for Responsible Investment. The 
inclusion of company examples does not in any way constitute an 
endorsement of these organisations by PRI Association or the 
signatories to the Principles for Responsible Investment. While we 
have endeavoured to ensure that the information contained in this 
report has been obtained from reliable and up-to-date sources, the 
changing nature of statistics, laws, rules and regulations may result 
in delays, omissions or inaccuracies in information contained in this 
report. PRI Association is not responsible for any errors or 
omissions, or for any decision made or action taken based on 
information contained in this report or for any loss or damage 
arising from or caused by such decision or action. All information in 
this report is provided “as-is”, with no guarantee of completeness, 
accuracy, timeliness or of the results obtained from the use of this 
information, and without warranty of any kind, expressed or 
implied. 

• Vivid Economics and Energy Transition Advisors are not investment 
advisers and makes no representation regarding the advisability of 
investing in any particular company, investment fund or other 
vehicle. The information contained in this research report does not 
constitute an offer to sell securities or the solicitation of an offer to 
buy, or recommendation for investment in, any securities within the 
United States or any other jurisdiction. This research report 
provides general information only. The information is not intended 
as financial advice, and decisions to invest should not be made in 
reliance on any of the statements set forth in this document. Vivid 
Economics and Energy Transition Advisors shall not be liable for any 
claims or losses of any nature in connection with information 
contained in this document, including but not limited to, lost profits 
or punitive or consequential damages. The information and 
opinions in this report constitute a judgement as at the date 
indicated and are subject to change without notice. The information 
may therefore not be accurate or current. The information and 
opinions contained in this report have been compiled or arrived at 
from sources believed to be reliable in good faith, but no 
representation or warranty, express or implied, is made by Vivid 
Economics or Energy Transition Advisors as to their accuracy, 
completeness or correctness and Vivid Economics and Energy 
Transition Advisors do also not warrant that the information is up to 
date.

Disclaimer

This presentation is being provided to you by PRI Association (“the PRI”) and its subsidiaries for information purposes only. The presentation is incomplete without reference to, and should be viewed solely in 

conjunction with, the oral briefing provided by the PRI.  No reliance may be placed on its accuracy or completeness.  Neither the presentation, nor any of its contents, may be reproduced, or used for any other 

purpose, without the prior written consent of the PRI. PRI Association is incorporated in England & Wales, registered number 7207947 and registered at 25 Camperdown Street, London E1 8DZ.
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Pricing carbon beyond the market price

MARKET CARBON PRICE

Prices charged by governments to companies via emission 

trading systems or carbon tax.

THE HIDDEN CARBON PRICE

Costs related to decarbonisation policies and initiatives such as 

emission abatement cost, pass-through carbon and price from 

suppliers

The costs a company or asset will face during decarbonisation is more than just the market 

price for carbon emissions, but also implicit and indirect cost.



Materiality – are you assessing it right?



ICP can play different roles in lending and investment



Reflection on ICP use by financial institutions
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Senior Consultant

Global Dataset for Investigating 

Embedded Emissions and Value at Risk



GHG emissions and value creation in global value chains

Available at: https://guidehouse.com/-

/media/www/site/downloads/energy/2018/carbonpricingunlocked2016impactonvaluecreation.pdf

https://guidehouse.com/-/media/www/site/downloads/energy/2018/carbonpricingunlocked2016impactonvaluecreation.pdf


New dataset by Guidehouse and The Generation Foundation helps 
companies quantify embedded emissions and value at risk

2 pager with instructions

Dataset (in Excel)



Snapshot of the new dataset showing embedded emissions

Note: the online dataset covers a full table with 200 products / sectors for GHG emissions and value added



► Analyze climate-related risks and 

opportunities in your portfolio or value chain

► Determine the potential impact of climate 

policies through scenario analysis

► Develop sustainable investment and lending 

strategies

► Design an internal carbon pricing approach

What can you use this dataset for?



Q&A – use the chat box to type your questions

For all publications under the Carbon Pricing Unlocked partnership, 

visit https://guidehouse.com/experience/energy/2018/carbon-

pricing-unlocked

https://guidehouse.com/experience/energy/2018/carbon-pricing-unlocked

