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Environmental 
challenges 

(e.g. climate, water, 
biodiversity)  

Changing resource 
landscapes  

(e.g. shale, fertilisers)  

New government 
regulations  

(e.g. carbon pricing,  
air pollution regulation)  

 

Falling clean 
technology costs 

(e.g. solar and 
onshore wind)  

  

Evolving 
social norms  

(e.g. 
divestment) 

and 
consumer 

preferences 

Litigation & 
changing statutory 

interpretations 
 (e.g. directives, 
state-aid, carbon 
liability, fiduciary 

duty)  

•  Unanticipated or premature 
write-down, devaluation or 
become liability. 

•  Creative destruction  
•  Technology and regulation 
•  Extreme events  

•  Confluence of new risks may 
make some assets more prone 
to stranding.  

•  Significant and accelerating 

 

•  Rarely understood or 
considered in decision making, 
especially amongst investors.  

•  Significant benefits associated 
with managing these risks.  

What are stranded assets in 
the environmental context? 



Climate change 
 



Climate change 
 



•  Over the past decade climate 
change regulations globally 
have increased rapidly.  

 
•  According to Globe 

International, 88% of global 
CO2 emissions come from 66 
countries. 

•  These countries currently have 
487 laws pertaining to climate 
change, up from <100 in 2002, 
and <40 in 1997. 

Government regulations  

Source: Globe International, Globe Climate Legislation Study 4th edition 

 



New technologies – clean vs fossil generation investment 
(bn $)  



New technologies – LCOE Q2 2013 vs H1 2014, $/MWh   

Source: Bloomberg New Energy Finance  
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New technologies – EU Utility Share Prices 

Source: Bloomberg  

 



Source: OECD analysis based on projections of IEA World Energy Outlooks in Reference Scenarios of WEO 2004, 2007 
and 2008, and New Policies Scenarios in WEO 2013.  

0% 

5% 

10% 

15% 

20% 

25% 

30% 

35% 

2000 2010 2020 2030 2040 

WEO 2004 WEO 2007 WEO 2008 WEO 2013 

Global share of renewables in electricity generation 

Technologies move faster than projections 



The three waves of a divestment campaign 

10  



Stranded assets – A developing literature   

‘Unburnable Carbon’ – 
significant attention, 
what impacts? 

•  Implications of “carbon bubble” 
imposed by climate policy for the 
value of fossil-fuel industry has 
inspired debate  

Nuanced perspective? 
Components of value, sectoral 
and geographic approaches 

•  Acknowledgement of environment-related 
risks 

•  Increasing involvement of actors: Banks, 
Analysts, Universities, IGOs 

•  Examination of more detailed risk, impact, 
and response profiles 

•  Shift beyond equity to examining debt, 
capex, cost of capital 

•  Differentiation among assets, projects, 
products – move to cost-curve approach 

Mixed actions and 
responses across the 
investment chain 

•  Increasing public awareness 
and concern in different 
countries/regional markets 

•  Development of fossil-fuel 
divestment campaigns in the 
US and EU 

•  Shareholder resolutions, 
notable divestment actions, 
pressure for increased 
performance 



‘Energy Policy in the Greenhouse: From Warming Fate to Warming Limit’ by 
Florentin Krause, Wilfrid Bach, and Jon Koomey (September 1989) 



 

• Upstream/Production 
•  Exploration and production  
•  Most work on stranded assets focused on listed reserves in London and NYC 
 

• Midstream/Transmission  
•  Pipelines and Transmission  
•  Redundant infrastructure – e.g. Australia and grid reinforcements 
 

• Downstream/Generation 
•  Refineries 
•  Generation assets 
•  Subcritical coal – most at risk (carbon, air, and water) 

• Other sectors too! 
•  Agriculture 
•  Property  
•  Transport  
•  Etc etc  

Fossil Fuels – not just about listed reserves 



Upstream: Environment-related factors changing demand 

Environment-related 
factors that could reduce 
demand for Australian coal 

•  Carbon pricing and trading 
•  Coal to liquids and chemicals 
•  Coal quality  
•  Energy intensity and efficiency  
•  Environmental concern 
•  Gas and shale gas 
•  Iron and steel sector 
•  Local pollution  
•  Non-fossil fuel energy and electricity 
•  Water 

What is exposed?  

•  Value of mineral resources in the 
ground 

•  Value of infrastructure 
investments  

•  Revenue from mining royalties 
and company tax; losses from 
joint ventures and under-utilised 
or unused infrastructure 

•  Publically-listed coal intensive 
companies; companies exposed 
to the supply chain – 
infrastructure and transport 

•  Investors and employees in coal 
companies and dependent 
companies 

•  State and federal governments 
•  Towns and cities exposed to 

significant mining sector 
employment 

Who is exposed?  



Source: Australian Energy Market Operator, Reserve Bank of Australia, Bloomberg New Energy Finance 
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Midstream: Energy demand and “poles and wires” 

•  Retail prices for electricity in Australia have nearly doubled since 2007. 

•  By a large margin greatest source of increase has been the network charges for transmitting 
and distributing. 

•  Over-engineered given falling demand and encouraging death spiral phenomenon. 



 
• Coal provides 40% of the world’s electricity, with 1,617 GW of global capacity. Of this capacity, 75% is 
subcritical, 22% supercritical, and 3% ultra-supercritical. 

• Average subcritical coal-fired power station (SCPS) emits 75% more carbon pollution than an average 
advanced ultra-supercritical - the most up-to-date form of coal-fired power station - and uses 67% more 
water. More vulnerable to concerns about climate change, air pollution, and water stress.  

 

• To limit global emissions to a level consistent with a 2°C future, the IEA estimates that it will be 
necessary to close a quarter (290 GW) of subcritical generation worldwide by 2020.  

–  Subcritical coal accounted for 8.6 GtCO2 of emissions globally in 2009. For context, in 2010 annual 
gross greenhouse gas emissions globally totalled ~50 GtCO2-equivalent.  

Downstream: Subcritical coal  

 

 
 
Subcritical Coal in Australia - Working Paper - March 2015  13 

Table 1: Coal-fired Environmental Effects by Generation Efficiency, Base-level = 100 
 
Generation Efficiency Carbon Intensity Air Pollution Water Stress 

Old Inefficient Subcritical 100 100 100 

Old Efficient Subcritical  84 84 85 

New Subcritical 68 68 70 

Supercritical 57 57 60 

Ultra-Supercritical 52 52 55 

Advanced Ultra-Supercritical 48 48 51 

Note: Indicated levels of environmental effects based off of ceteris paribus generating conditions for a closed-cycle wet-cooled 
plant. Water stress levels based off of EPRI (2008).13 
 

SCPSs in Australia 
 
Australia’s Contract for Closure (CFC) programme provides useful context for understanding the 
highly political role of SCPSs in Australia as well as potential future risks. The CFC programme was 
planned for implementation under Australia’s 2011 Clean Energy Future package, which was meant 
to provide AU$5.5bn in transitional assistance to emissions-intensive generators and an undisclosed, 
capped amount via the CFC programme to “negotiate the closure of around 2,000 MW of highly 
emissions-intensive coal-fired electricity generation capacity by 2020.”14  
 
The programme was announced in June 2011. After the selection of five SCPSs for CFC in late 2011, 
negotiations for compensation payments began. However, no agreements were reached by June 2012 
and negotiations were cancelled in September 2012. 15 Cancellation was due to fundamental 
disagreements and large disparities between government and firm valuation of assets.  
 
This raises two important issues for any future closure of SCPSs in Australia. They are inherently 
intertwined but are presented separately for clarity. The first is the issue of compensation. The offer of 
compensation for the impairment of SCPSs’ profits was extraordinary. Previous to the compensation 
paid to carbon-intensive generators for Australia’s now-repealed carbon tax, there was no precedent 
to suggest “that owners of capital assets should be compensated for changes in government policy 
that reduce the expected flow of income from those assets.”16 Additionally, an analysis of explicit and 
implicit contracts, as well as Australian takings jurisprudence suggests that there were no legal or 
theoretical rationales for the offer of compensation through CFC.17 This raises questions about the 
purpose of compensation. Menezes (2009) suggests that the purpose of compensation is actually to 
reduce the incentive to lobby against legislation that would reduce profits from capital assets.18  
 
The second issue is the inevitable political role of coal in Australian politics, as suggested by Menezes 
(2009). Interviews with a government insider reveal another possible rationale for the CFC program. 

                                                             
13 R. Goldstein, Water Use for Electric Power Generation, vol. 3 (Palo Alto, CA, 2008), EPRI. 
14 Department of Resources Energy and Tourism, Contract for Closure Programme Administrative Guidelines (Australia: 2011), 
1-2. 
15 Tom Arup, “Latrobe Valley Generators Embrace ALP Carbon Plan,” The Age, October 22, 2011. 
16 Flavio Menezes, John Quiggin, and Liam Wagner, “Grandfathering and Greenhouse: The Role of Compensation and 
Adjustment Assistance in the Introduction of a Carbon Emissions Trading Scheme for Australia,” Economic Papers: A journal of 
applied economics and policy 28, no. 2 (June 2009): 86. 
17 Caldecott, B. and J. Mitchell (Forthcoming 2015). “Generating Implications for Climate Policy: The Premature Retirement of 
Subcritical Coal-Fired Generation and the Potential Role of Compensation.” Stranded Assets Programme, Smith School for 
Enterprise and Environment, University of Oxford. 
18 Flavio Menezes, John Quiggin, and Liam Wagner, “Grandfathering and Greenhouse: The Role of Compensation and 
Adjustment Assistance in the Introduction of a Carbon Emissions Trading Scheme for Australia,” Economic Papers: A journal of 
applied economics and policy 28, no. 2 (June 2009): 82–92. 



Top 20 corporate portfolios highest carbon intensity 



Top 20 corporate portfolios highest PM 2.5 air pollution 



Top 20 corporate portfolios greatest water stress 



•  Size of potential VaR and risk at variety of levels, sectors and geographies 
•  e.g. listed and unlisted, equity, debt, sovereign, business models, and development strategies 
 

•  Stranded assets are beginning to have real impacts today 
•  Firms in many sectors have been left with significant asset impairments and write-downs, 

necessitating changes in strategy 

•  Asset stranding is occurring in unexpected and counterintuitive ways in some 
sectors 

•  Domino effect and correlation 

•  Asset stranding may increase the costs of achieving sustainable and resilient 
economies, for firms, governments, and society 

•  Potential negative impacts on efficient transitions to sustainable business models, the ability 
of governments to facilitate effective low-carbon transitions, and the stability of the global 
economy and financial system 

Why do stranded assets matter? 



•  “Short term valuations insulate investors from these long term risks.”  
•  Counter argument: Some environment-related risk factors are actually quite 

immediate, with complex relationships emerging. 

•  “Markets already appropriately value environmental risks.”  
•  Counter argument: Vast quantities of evidence show that global financial 

markets are mispricing or ignoring these risk factors.  

•  “This is just the same as creative destruction elsewhere in the economy, why care?” 
•  Counter argument: Confluence of related risk factors is significant; drivers, 

consequences and responses to such stranding are still not understood.  

•  “Even if there are stranded assets, markets will have time to readjust.”  
•  Counter argument: Flexibility depends on time horizons; exits always appear 

bigger than they actually are and liquidity could be a major problem under 
certain scenarios. 

Criticisms and counter arguments 



 

• Levels of exposure across different parts of the financial and economic systems likely 
to be very significant.  

•  Listed equities are the only area where we currently have ok data. 

• Bank of England tests: 
•  Exposures of financial institutions to carbon-intensive sectors are large relative to overall 

assets;  
•  Impact of policy and technology is not already being priced into the market, either through 

lower expected returns or higher risk premia; 
•  Subsequent correction would not allow financial institutions to adjust their portfolios in an 

orderly manner.  

• What could central bankers and financial regulators do? 
•  Track exposure; stress testing; macro-prudential tools to deflate exposure. 

Systemic risk? 
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Source: Trucost   

 

•  Need to understand whether 
risks are material and when 
they might be material. 

•  Monitor, measure, track. 

•  Scenarios and stress testing. 

•  Time horizons, sequencing and 
correlations. 

•  Quantitative vs qualitative (risk 
vs uncertainty). 

 
•  Embed in credit risk/due 

diligence processes. 

Managing risk 


