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Executive summary 

 
Background 
Stranded assets are defined as assets that have suffered 
from unanticipated or premature write-downs, 
devaluation or conversion to liabilities. In recent years, 
the issue of stranded assets caused by environmental 
factors, such as climate change and society’s attitudes 
towards it, has become increasingly high profile.  

While asset-stranding is a natural feature of any market 
economy, it is more significant when related to 
environmental factors because of the scale of stranding 
that could take place. Changes to the physical 
environment driven by climate change, and society’s 
response to these changes, could potentially strand 
entire regions and global industries within a short 
timeframe, leading to direct and indirect impacts on 
investment strategies and liabilities. 

Asset stranding is already taking place in some 
industries. For example, the increase in renewable 
energy generation, worsening air pollution, and 
decreasing water availability caused by climate change, 
coupled with widespread social pressure to reduce 
China’s demand for thermal coal, have negatively 
impacted coal-mining assets in Australia1. 

Stranded assets became particularly relevant to insurers 
when Mark Carney, the Governor of the Bank of England 
and head of the PRA, the insurance regulator, spoke 
about the topic at the 2015 Lloyd’s City Dinner, and 
stressed how important it was that the insurance industry 
takes account of stranded asset risk when developing its 
investment strategies and considering future liabilities. 

 “The UK insurance sector manages almost £2 trillion in 
assets to match liabilities that often span decades,” 
Carney said. “While a given physical manifestation of 
climate change – a flood or storm – may not directly 
affect a corporate bond’s value, policy action to promote 
the transition towards a low-carbon economy could spark 
a fundamental reassessment.”2 

This report is, in part, a response to this concern. 

Report overview 
The report, part of Lloyd’s emerging risk report series, 
looks at actual and potential examples of how stranded 
assets caused by societal and technological responses to 
climate change could affect assets and liabilities in the 
insurance and reinsurance sector. The study aims to 
increase the understanding and awareness of these 
issues in the industry. To do so, it analyses the following 
eight asset-stranding scenarios in various business 
sectors: 

� Upstream energy assets: oil and coal reserves 
become stranded due to international, top-down 
carbon budget constraints (i.e. “unburnable carbon”) 

� Upstream energy liabilities: third-party liability 
claims against companies (and their D&Os) 
responsible for climate change 

� Downstream energy assets: premature closure of 
coal power stations due to concerns about climate 
change and the fossil-fuel divestment campaign 

� Downstream energy liabilities: an increase in 
political risk events due to government energy 
policies induced by climate-change concerns 

� Downstream energy assets: residential solar PV 
and electricity storage (in part connected to electric 
vehicles) impairs centralised electricity generation 
market  

� Residential property assets: mandatory energy 
efficiency improvements reduce the value of the least 
efficient housing stock and increase the value of the 
most efficient housing stock 

� Commercial property liabilities: property industry 
professionals and governments are sued for 
negligence for not disclosing, reporting or for being 
misleading on the climate change impacts for 
property investors 

� Shipping assets: pressure to reduce carbon 
emissions increases the value of newer, larger, more 
efficient ships and reduces the value of older, 
smaller, less efficient ships 
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Next steps 
The report sets out a number of key actions that 
companies including insurers, could take in their role as 
investors to identify and mitigate stranded asset risks. 

These include individual actions such as: 

� Stress-testing: more rigorous analysis of portfolio 
exposures to environment-related risks through 
simulation and other forms of statistical perturbation. 
For example, investors may run (actual or 
hypothetical) portfolios through a larger number of 
extreme future scenarios, such as different ranges of 
carbon prices and policy outcomes 

� Screening: investors choose either to: 1) exclude 
some investments from their portfolios; 2) include 
some investments in their portfolios based on 
specified environmental characteristics. Examples 
include screening out certain companies in carbon-
intensive industries 

� Divestment: investors remove specific investments 
from their portfolios due to particular 
actions taken or not taken by companies to which 
those investments are related 

� Enhanced engagement: closer involvement by 
investors in the governance processes of businesses 
in which they invest. Examples include withholding 
support from the board of directors or for 
management recommendations through proxy voting; 
asking questions at annual general meetings; filing a 
shareholder resolution; or making a formal complain 
to the regulator 

The report also includes collective actions organisations 
can take. These include: 

� Disclosure standards: participation by investors in 
evolving disclosure practices that demand more 
transparency from investee companies and also 
deliver more information to stakeholders of investors. 

� Enhanced engagement: collaboration with other 
investors can be an effective way to share 
engagement costs and risks, to enhance the quality 
of the dialogue through collective expertise and to 
reduce the targeted entity’s questionnaire and 
engagement fatigue 

� Lobbying: investor involvement in the development 
of regional, national and international legislation on 
environmental change. Examples include registering 
input on solicitations for feedback or consultation on 
candidate (changes to) legislation and gaining 
“observer” (or equivalent status) on committees that 
develop environmental policy. 

Methodology 
As part of this study, Lloyd’s and the Oxford Smith 
School convened a workshop that brought together a 
range of multi-disciplinary experts to identify the key 
issues affecting investment portfolios and insurance 
risks. The workshop identified sectors relevant to insurers 
that are, and could be, affected by asset-stranding. It 
challenged assumptions in the insurance industry and 
brought awareness of the impacts of asset stranding on 
both liabilities and assets.  

The resulting eight scenarios are described in detail in 
this report, together with likely responses from both 
individual and institutional investors. The scenarios used 
are not exhaustive, allowing this report to illustrate the 
concepts through examples, rather than attempting to 
create a comprehensive compendium. In addition, 
Lloyd’s is not saying the scenarios will happen, just that 
there is a considered probability that they might.  
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1. Risk, trends and stranded assets 

 
In recent years stranded assets caused by environment-
related factors, particularly climate change and societal 
responses to climate change, have become an 
increasingly prominent topic. Concern over the potential 
for stranded assets has been a key instigator of one of 
the fastest growing social movements in history - the 
fossil-free divestment campaign3 - and has prompted 
reaction from numerous key global leadersi. 

The economic processes that lead to asset stranding are 
not new to economic theory. Indeed, in the early 20th 
century, the prominent Austrian economist Joseph 
Schumpeter coined the phrase “creative destruction”, 
where new and better products or novel production 
techniques replace older inferior ones4. Stranded assets 
are defined as assets that have suffered from 
unanticipated or premature write-downs, devaluation or 
conversion to liabilities5.  

There is a wide range of risk factors that can have an 
impact on asset values and drive incidences of liability in 
different sectors of the global economy. Increasingly, 
factors related to the environment are driving asset 
stranding, and many of these risks are poorly understood 
and are regularly mispriced, resulting in an over-
exposure to such risks in economies throughout the 
world6. 

Environment-related risks are directly and indirectly 
relevant to insurance and reinsurance. A typology of 
these risks is illustrated below (Figure 1), showing how 
the report divides environment-related risks into two 
categories of physical and societal factors. The risks 
within these categories are not entirely independent of 
one another. Societal risks, for example, may amplify 
physical risks through multiple channels, and vice versa. 

The main physical risks are the ones related to the 
environment: climate change, biodiversity and habitat 
loss, land degradation and desertification, biological and 

 
i US President Barack Obama, UN Secretary-General Ban Ki-moon, Jim Kim (President of the World Bank), Mark Carney (Governor of the Bank of 
England), Christiana Figueres (Executive Secretary of the UNFCCC), Angel Gurría (Secretary-General of the OECD), Lord Stern of Brentford, and 
Ben van Beurden (CEO of Shell plc).  

chemical water pollution, and air pollution. In the non-
environmental category, there is the risk of changing 
resource landscapes (e.g. changes in the availability and 
price of natural resources). The main societal risks are 
government regulation, technological change, evolving 
societal norms and consumer behaviour, and litigation 
and changing statutory interpretation. 

Figure 1: Environment-related risks that may lead to 
stranded assets 
Environment-related risks  

Physical Environmental change 

Resource landscapes 

Societal Government regulations 

Technological change 

Societal norms and consumer behaviour change 

Litigation and statutory interpretation 

Source: Caldecott, Howarth and McSharry (2013)7 

Environment-related risks have already materialised 
across a wide range of sectors and geographies, and this 
trend is accelerating8. Multiple risk factors can develop in 
a specific sector or geography simultaneously, and can 
demonstrate correlation with one another. As an 
example, the deployment of renewables, worsening air 
pollution, and decreasing water availability caused by 
climate change, coupled with widespread social pressure 
to reduce China’s demand for thermal coal, has affected 
coal-mine assets in Australia9.  

Alternatively, one specific risk can materialise that can 
affect multiple sectors and markets in similar or different 
ways. For example, a once-in-a-century drought in China 
(2010-2011) contributed to global wheat shortages and 
skyrocketing bread prices in Egypt, the world’s largest 
wheat importer. The unrest generated by these high 
prices subsequently contributed to the 2011 Arab Spring 
and its multiple impacts10. 



1. Risk, trends and stranded assets 07 

 
 
Stranded Assets – The transition to a low carbon economy: overview for the insurance industry 

The speed at which environment-related risks materialise 
is often proportional to the difficulties of adapting to them. 
Often, fast-moving risks are harder to manage than 
slower moving ones11. For example, in the case of slow 
but constant water depletion, investors and asset owners 
of a bottling plant would have enough time to redirect 
new investments to geographical areas with higher water 
security, while continuing to use the existing facility until 
the end of its useful life. If, on the other hand, the 
introduction of new regulations restricted water-access 
rights for commercial users, the production facility could 
rapidly become “stranded”. In both cases, the underlying 
environmental driver is the same but the potential loss of 
proportional value would be much higher in the second 
case where societal response to environmental factors 
accelerates the materialisation of these risks. However, 
slow-moving risks can still pose challenges to companies 
and entire sectors. Climate change is a process that 
happens over many decades and only gradually reveals 
its impact. This in turn slows down the imperative to take 
action. 

While asset stranding is part-and-parcel of the creative 
destruction seen in any market economy, the stranding of 
assets in the environmental context is significant as it 
could potentially induce higher rates of stranding. 
Physical environmental change and societal response to 
these changes could potentially strand entire regions and 
global industries within a very short timeframe, with direct 

and indirect impacts on international insurance markets. 
Whether this is the case, and to what extent it might be 
different from business-as-usual levels of asset stranding 
ordinarily seen in dynamic economic systems, is an 
important and growing area of research. 

Mark Carney, in his speech at Lloyd’s of London in 
September 201512, outlined three ways in which climate 
change could affect systemic financial stability and 
therefore influence insurance firms: 

� Physical risks caused by the direct impact of 
changing weather patterns and natural catastrophes 

� Liability risks that could arise if those suffering 
climate change losses seek compensation from 
those they hold responsible for failing to mitigate 
and/or adapt to climate risks  

� Transition risks caused by the revaluation of assets 
triggered by the transition to a low-carbon economy. 
Each of these risks is already visible in the global 
economy, highlighting the scale of potential impacts 
on the insurance industry. This report provides 
further scenarios, especially for those physical and 
social risks that could create stranded assets and 
could leave insurers exposed to financial risk. 
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1.1 Physical risks 

Physical environment-related risks are the material 
manifestation of environmental problems. They can be 
divided into two main categories: environmental change 
(such as air and water pollution or biodiversity loss) and 
changing resource landscapes (such as changing 
commodity prices). Physical climate-change impacts are 
already affecting asset values in a wide range of 

sectors13 14 and this is one reason why inflation-adjusted, 
weather-related losses in the insurance sector have been 
increasing from an average of around US$50 billion per 
annum in the 1980s to around US$200 billion per annum 
over the past decade15. Further distinction between such 
physical risks is summarised in Figure 2 below. 

Figure 2 : Selected examples of physical environmental risks that may lead to stranded assets 
Physical environmental risks 

Risks Issues Consequences Examples 

Environmental  
change 

Climate change Increased extreme weather events, such as: 
droughts, floods, and heat waves 
 
 
Sea level rise 

A temperature increase of 2.5ºC above pre-
industrial levels by 2100 could result in annual 
damages of 1-2% of world GDP16 
 
By 2050, US$66-106bn worth of existing coastal 
property will likely be below sea level in the US17 

Biodiversity and 
habitat loss 

Loss and degradation of ecosystem services such 
as water retention, and soil formation and protection 

Goods and services provided by ecosystems are 
estimated to amount some US$33 trillion per year18 

Land degradation 
and desertification 

Deforestation and forest degradation 
 
 
Loss of agricultural areas 

From 2000 to 2012, the world lost over 2.3 million 
km2 (230 million hectares) of forest19 
 
52% of the land used for agriculture is moderately 
or severely affected by soil degradation worldwide20 

Water pollution 
(biological or 
chemical) 

Decreased water availability 
 
Health hazards 

In a recent paper, 53% of the companies surveyed 
on the FTSE Global 500 Index reported that they 
had suffered water-related business impacts in the 
past five years21 

Air pollution Decreased air quality, leading to health problems In 2012, around seven million premature deaths 
resulted from air pollution, more than double 
previous estimates22  

Resource 
landscape 

Availability of 
natural resources 

Depletion of non-renewable resources 
 
Reduced natural flows of renewable resources 

Long-term exhaustion of phosphorus reserves23 
 
Water scarcity for agriculture24 

Price changes of 
natural resources 

Impacts on business value Farmland value reduction in Iowa caused by crop 
price falls in 201425 

Source: Caldecott and McDaniels (2014)26, UNEP (2012)27 and UNEP (2012)28  
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1.2 Societal risks 

Societal responses to physical risks, such as regulatory 
actions and technological innovation, could create a new 

set of economic and financial risks for many sectors. 
These are summarised in Figure 3. 

Figure 3: Selected examples of societal environment-related risks that may lead to stranded assets 
Societal environment related risks 

Risks Effect Response Result 

Government 
regulations 

Climate change 
 
 
Stratospheric ozone  
layer loss 

Limit increase in global average temperatures 
to 2ºC 
 
Prohibition of substances that deplete the 
ozone layer 

Reduction of global emissions, fossil fuel reserves 
could remain unburned 
 
Reduction of the ozone layer, factories of CFCs 
closed 

Technological 
change 

Climate change 
 
 
Air pollution 

Development of electric cars  
 
 
Elimination of leaded petrol 

Combustion engine infrastructure could be left 
unusable 
 
Lead production infrastructure affected 

Societal norms 
change 

Climate change 
 
GMOs 

Divestment from fossil fuels 
 
Product labelling 

Reduction of investment in the fossil fuel industry 
 
Changes in consumer preferences and behaviour 

Litigation and 
statutory 
interpretation 

Pollution 
 
 
Climate Change 

International lawsuit against  
Chevron-Texaco by Amazon communities 
 
EU greenhouse gases emission for 
international air travel 

Potential judicial rule against the company. 
Payment of compensation for damages 
 
Interference to free trade. Positive discrimination 
for low-carbon products 
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2. Real and potential impacts 
of stranded assets 

 
The scenarios selected for this report were chosen by 
experts at a workshop hosted by Lloyd’s and were then 
reviewed by an independent peer group from the 
Grantham Institute at Imperial College London. The aim 
of these scenarios is to illustrate the potential relevance 
of stranded asset issues to insurers and reinsurers. Each 
sub-section sets out a real or potential impact pathway 
and explains how they could, or have, happened. 

The scenario analysis contained in this report assumes 
that action to mitigate climate change will continue to 
grow, whether via direct government policy, through 
litigation or by voluntary action induced by social 
movements such as the fossil-fuel divestment campaign. 
Such actions alone may not keep the world within a 2°C 
average temperature rise, rather such actions could 
collectively result in temperatures at the more ambitious 
end of the range. It also assumes that market 
transformation will continue to take place in multiple 
sectors, so that the costs of renewables, electricity 
storage and electric vehicles will further decline and will 
become increasingly competitive with fossil-fuel 
technologies in most markets. Finally, the analysis 

assumes that physical climate change impacts continue 
to become increasingly visible and that this reinforces a 
societal view that urgent action on climate change is 
required. In this analysis, the authors assume these 
trends will accelerate over the next five to 10 years, 
reaching a point in 2025 where major structural change is 
well established in all major markets and sectors.  

Beyond climate specific considerations, the scenarios 
also assume that the global economy continues to be 
international and interdependent, but also fragile. This is 
particularly in the sense that close to zero or negative 
interest rates give monetary policymakers limited 
capacity to manage future economic crises or significant 
downturns, and that the developed world remains highly 
indebted, limiting fiscal policy responses. These 
constraints mean there is little flexibility in the economic 
system, which increases the risk of sudden and non-
linear events having significant systemic impacts. It also 
assumes there will be steady and gradual change to the 
risk profiles of investments and operational activities in 
most sectors, and that many of these will be subject to 
environment-related risks.  
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2.1 Selected scenarios analysis 

Figure 4 below provides a summary of the scenarios 
selected by the authors, based on the experts’ input from 
two workshops, which brought together multi-disciplinary 
expertise to identify the key issues for investors and 
insurers. 

It is important to stress that the scenarios illustrate 
specific impact pathways but that others could be 

possible. These scenarios are based on the assumption 
of the development of climate change impacts and are 
what is perceived to be at risk under the current 
knowledge of the impact of climate change on the global 
insurance sector’s balance sheets. The scenarios are 
designed to challenge assumptions in the insurance 
industry and bring awareness to the impact of asset 
stranding on their liabilities and assets.  

Figure 4 : Selected examples of impact of asset stranding on liability and assets 
Assets Liabilities 

U1 – Upstream energy assets: Oil and coal reserves 
become stranded due to international top-down carbon 
budget constraints i.e. “unburnable carbon” 

U2 – Upstream energy liabilities: Third-party liability claims against companies (and 
their D&Os) responsible for climate change 

D1 – Downstream energy assets: Premature closure of 
coal power stations due to concerns about climate change 
and the fossil-fuel divestment campaign 

D2 – Downstream energy liabilities: Increased political risk events due to government 
energy policies induced by climate change concerns 

D3 – Downstream energy assets: Residential solar PV 
and electricity storage (in part connected to electric 
vehicles) impairs the market for centralised electric 
generation 

R1 - Residential property assets: mandatory energy 
efficiency improvements reduce the value of the least 
efficient housing stock and increase the value of the most 
efficient housing stock 

C1 - Commercial property liabilities: property industry professionals and 
governments are sued for negligence for not disclosing, reporting or for being 
misleading on the climate change impacts for property investors 

S1 - Shipping assets: pressure to reduce carbon 
emissions increases the value of newer, larger, more 
efficient ships and reduces the value of older, smaller, less 
efficient ships 
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2.1.1 Upstream energy 

U1 – Upstream energy assets: Oil and coal reserves 
become stranded due to international top-down carbon 
budget constraints i.e. “unburnable carbon” 
Research by the Intergovernmental Panel on Climate 
Change (IPCC), the International Energy Agency (IEA), 
New Climate Economy, Carbon Tracker Initiative and 
others indicates that a significant quantity of the world’s 
fossil-fuel resources will have to remain in the ground in 
order to avoid a rise in global average temperature of 
more than 2°C. This is the level agreed internationally as 
a threshold for dangerous anthropogenic climate change. 
The amount of fossil fuel reserves that must remain in the 
ground to stay within this limit is commonly referred to as 
“unburnable carbon”.  

While IEA modelling suggests that, even under a 2°C 
scenario, fossil fuels are likely to remain a significant part 
of the world’s energy mix, it will be necessary to reduce 
steadily the world’s reliance on fossil fuels – particularly 
the most carbon-intensive fuels. The threat of regulation 
and social action around achieving this goal will likely 
carry broad implications for governments, companies and 
insurers well into this century. For instance, research by 
Kepler-Cheuvreux suggests that constraining the 
consumption of fossil-fuel reserves to a 2°C scenario 
would collectively cost upstream oil companies revenues 
of US$20 trillion and coal companies, revenues of  
US$5 trillion (Figure 5).  

Figure 5: Lost revenues under a 2°C scenario by  
fossil-fuel sector 

 

Source: Data from Kepler-Cheuvreux (2014)29 

Of the three primary fossil fuels, oil and coal have the 
greatest societal and transitional risks related to 
responses to climate change. Oil and coal extraction are 
some of the world’s biggest industries, with six of the 
world’s 10 largest companies by revenue in the oil 

industry30, while coal is the predominant fuel for global 
electricity generation31. Both industries generate 
tremendous revenues, possess large, valuable reserves 
and incur considerable capital expenditures. 

But in order to have a likely chance of limiting global 
warming to 2°C, the World Resources Institute estimates 
a remaining total global “carbon budget” of 1,000 
GtCO232. In order to remain within this budget, emissions 
must peak by 2020 and decrease steeply thereafter33. If 
oil maintains its current share of global emissions of 
around 40%, this implies an oil-specific carbon budget of 
400 GtCO2. However, current oil reserves are capable of 
supplying 1.6 times this by 205034. 

As there is significant variation in the carbon intensity and 
environmental impact associated with the development of 
different oil reserves, we may expect variability in the 
degree to which regulation affects different reserves. Oil 
sands, for instance, are among the most carbon-intensive 
sources of oil, and drilling in otherwise pristine but 
treacherous Arctic habitats is considered to involve 
disproportionate environmental risks. These risks may 
become increasingly visible as freely available tools, 
such as the Local Ecological Footprinting Tool (LEFT), 
can now objectively compare the ecological importance 
of different locations across the globe. The oil industry 
could use such a tool to minimise environmental impacts, 
or environmental groups could use it to target campaigns 
against companies that operate in ecologically sensitive 
areas. Similarly, the Oxford Smith School has established 
a bottom-up, asset-level approach to calculating the 
environmental stranding risk in thermal-coal assets35. 

Capital markets 
In 2011, the total carbon potential of the Earth’s known 
fossil-fuel reserves came to 2,795 GtCO236 and in 2015 it 
was estimated that the top 200 public companies held 
555 GtCO237. 

Many commentators from science and industry argue 
that if the global climate change agreement is enforced, it 
is likely to result in a substantial proportion of these 
reserves becoming stranded assets38. For instance, 
under a 2°C scenario, the Carbon Tracker Initiative finds 
that 60-80% of listed companies’ fossil-fuel reserves of 
(coal, oil, gas) would be “unburnable” (Figure 6).These 
reserves supported stock capitalisations of US$4 trillion 
and corporate debt of US$1.27 trillion (in 2012)39. 
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Figure 6 : GTCO2 of current coal, oil, and gas reserves listed on the world’s stock exchanges 

 
Source: Carbon Tracker and Grantham Institute at the LSE (2013)40 

Oil companies managing carbon-asset risks and 
operations 
Major oil producing companies’ current projections of oil 
demand may not be adequately accounting for the 
possibility of future carbon-budget constraints. 
Increasingly, experts are arguing that lower emission 
scenarios should be given greater consideration and that 
the assumptions underlying oil-demand projections 
should be stress-tested. For instance, Mark Lewis, from 
Kepler-Cheuvreux, has criticised ExxonMobil’s 2014 
report Energy and carbon – managing the risks41 as too 
dismissive of the possibility of coordinated global climate-
change policy and too binary in its assessment of 
climate-policy risk42. An increased threat of climate 
change regulation alone could affect the cost of 
refinancing for upstream oil firms and may discourage 
large-scale long-term investments, which could affect the 
relevance of historical risk and performance benchmarks. 
Recently, public pressure has been increasing on firms to 
report their financial exposure to some of these risks (e.g. 
by the FSB Task Force on Climate-related Financial 

 
ii The FSB Task Force on Climate-related Financial Disclosures (TCFD) aims to develop voluntary, consistent climate-related financial risk disclosures 
for use by companies in providing information to investors, lenders, insurers, and other stakeholders. The Task Force will consider the physical, liability 
and transition risks associated with climate change and what constitutes effective financial disclosures across industries. (TCDF, 2016) 
iii Coal is also used to a lesser extent in steel and cement production. 

Disclosures, TCFDii). Additionally, legal investigations 
have been filed against companies that have tried or are 
still trying to conceal these risks from their investors (e.g. 
an investigation by the New York Attorney General 
against ExxonMobil43). 

Focus on coal  
Although the value of coal reserves at risk of stranding 
under a 2°C scenario is a quarter of that of oil44, 
upstream coal assets are under more immediate threat 
from climate change regulation and social opposition. 
Around 70% of coal demand comes from power 
generationiii with coal being the most carbon-intensive 
fossil fuel used to generate electricity at scale, generally 
emitting about twice the CO2 of an equivalent natural gas 
power station. In 2012, there was an estimated 1,052 
billion tonnes of coal reserves (14.6 billion more than 
2011), representing 134.5 years of consumption at 
current levels (up from 133.1yrs in 2011)45. To remain 
within the 2°C carbon budget, coal-fired power would 
need to be phased out completely by the middle of this 
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century46, more than half of all coal reserves would be 
unburnable should a binding global climate deal be 
successfully implemented47. This could have a significant 
effect on the solvency of coal mining firms, causing long-
term capital investment losses, much of which would be 

borne by lenders. Countries that would be most affected 
by these risks are the main coal exporting nations that 
profit from inter-regional coal trade: Indonesia, Australia 
and Russia (Figure 7 and Table 1). 

Figure 7 : Major inter-regional coal trade flows (Mt), 2002-2030 

  

Source: WCA (2009)48 

Table 1 : The world’s top 10 coal producers, consumers and exporters 
Producers Mt Consumers Mt Exporters Mt 

World 7,823 World 7,823 World 1,334 

China 3.561 China 2,750 Indonesia 422 

USA 904 USA 651 Australia 332 

India 613 India 463 Russia 151 

Indonesia 489 Japan 184 USA 127 

Australia 459 Russia 134 Columbia 92 

Russia 347 South Africa 126 South Africa 82 

South Africa 256 South Korea 117 Canada 39 

Germany 191 Germany 116 Kazakhstan 35 

Poland 143 Poland 80 Mongolia 24 

Kazakhstan 120 Indonesia 78 Vietnam 21 

Source: WCA (2014)49 
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U2 – Upstream energy liabilities: Third-party liability 
claims against companies (and their D&Os) responsible 
for climate change 
Third-party liability claims against companies and 
directors & officers (D&Os) deemed responsible for or 
being misleading on climate change is a risk for both 
upstream and downstream energy companies. Such 
litigation could take a number of forms:  

� Claims against companies for causing damage to 
individuals or communities as a result of their 
contribution to climate change 

� Claims against directors for failing to take adequate 
steps to protect company assets from physical 
climate change risks 

� Claims against directors for failing to prepare 
properly for increased carbon regulation or 
adequately addressing climate risks in company 
prospectuses. 

Climate-change liability cases are a recent phenomenon. 
In the US, the first such case was Comer v Murphy Oil in 
2013 in which Mississippi homeowners sued 34 energy 
companies and utilities operating in the Gulf Coast for 
damages sustained in relation to Hurricane Katrina50. The 
court dismissed the case and to date no tort claims 
related to greenhouse gas emissions have been 
successful. The lack of success in the law courts is due 
to the fact that plaintiffs have not been able to 
demonstrate a clear causal connection between harm 
suffered. The legitimacy of specific harm attribution in a 
class action is bolstered by the fact that two-thirds of the 
world’s cumulative GHG emissions to 2010 have been 
the responsibility of just 90 companies51. The courts may 
be more likely to accept a causal link if further climate 
change impacts result in a shift in public opinion against 
polluters. 

From an insurance perspective, there has been little that 
has been formatted in such a way where the injury, 
damage or other tort that is the subject of the legal action 
can be directly attributed to individual companies’ 
activities with a full unbroken causal link.  

General liability policies do not normally provide cover for 
pollution or environmental clean-up costs and 
contingencies (e.g. legal costs and business 
interruptions) where the cause is gradual. Specialist 
environmental policies (EIL) will cover gradual pollution 

and environmental clean-up costs and damage. EIL 
policies have the same issues around proving causation 
as general liability policies 

Insurers should monitor the potential increase in climate 
change litigations and how they relate to what is covered 
in policies offered to companies contributing to climate 
change. Insurers may also want to consider the potential 
for substantial legal defence fees when insuring 
customers who emit significant amounts of greenhouse 
gasses. 

Parallel with other industries 
Parallels on the timings and scale of successful litigation 
can be drawn from other industries, in particular 
asbestos. Insurers first started to refuse life insurance to 
asbestos workers as early as 1918, and the first lawsuits 
against asbestos manufacturers were brought in 1929. 
Although evidence took decades to build, by the early 
1990s regulation and litigation had caused more than half 
of the 25 largest asbestos manufacturers in the US to 
declare bankruptcy52. In the US, asbestos litigation is the 
longest, most expensive mass tort in history, involving 
more than 8,000 defendants and 700,000 claimants53. 
Workers exposed to asbestos have now been paid tens 
of billions of dollars in damages, and analysts estimate 
that the total cost of asbestos litigation in the US alone 
will eventually reach US$200-275bn54. 

Another major issue related to asbestos in civil procedure 
has been the latency of asbestos-related diseases. Most 
countries have legal limitation periods barring lawsuits 
from being filed long after the cause of action has lapsed. 
For example in Malaysia, the time-period to file a tort 
action is six years from the time the tort occurred. 
However, due to the long timeframe in which asbestos 
exposure can take effect, countries such as Australia 
have amended their laws in order to allow litigation to 
commence from the time of discovery rather than from 
when the cause of action accrued55.  

It is possible that statutes of limitation could be similarly 
extended in other jurisdictions in order to specifically hold 
energy companies to account for the centuries-long build-
up of carbon dioxide. Such an extension would have 
wide-ranging implications, not just for climate-related 
claims but also for other tort cases in which the causes of 
legal action also have long incubation periods.  
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2.1.2 Downstream energy 

D1 – Downstream energy assets: Premature closure of 
coal power stations due to concerns about climate 
change and the fossil-fuel divestment campaign 
Electricity is the fastest-growing final form of energy at a 
global level56, and demand is expected to grow 56% by 
2040.57 There are currently 6,487 GW of global 
generation capacity in all forms58, and it has been 
estimated that to keep up with power station retirements 
across the world more than 7,200 GW of electric capacity 
needs to be built by 204059. Coal is a key fuel in many 
major economies and currently generates more than 40% 
of the world’s electricity.60 Because of the high carbon 
emissions of coal combustion, every credible strategy to 
constrain CO2 emissions within the 2°C limit accelerates 
the planned closure or fuel conversion of coal-fired power 
plants. For instance, of the 1,617 GW of coal power 
currently operational, the IEA claims that in order to 
remain within the 2°C carbon budget, it would be 
necessary to close 290 GW of the least efficient coal 
power plants by 2020, and to phase out coal completely 
by the middle of this century.61 

There are a number of major coal-generating countries 
already making regulatory moves in this direction. For 
instance, on 2 June 2014, the US EPA unveiled a new 
proposal to reduce CO2 emissions from power plants by 
30% from their 2005 level by 2030 and on 3 August 
2015, this was tightened to 32%.iv The proposal imposes 
targets for each state, allowing each one to choose how 
to meet them.  

Although current emissions are already around 15% 
below 2005 levels, coal stands to lose the most from 
these regulations, as the US coal fleet currently produces 
39% of US electricity but 74% of the country’s power 
plant emissions.62 Other countries, such as the UK, 
recently proposed a coal phase-out63 and introduced a 
carbon price floorv in order to meet environmental goals. 
64 In total, the World Bank identifies 40 countries and 
more than 20 subnational jurisdictions that impose 
carbon-related charges (Figure 8). Currently these 
charges cover around 12% of emissions65.  

  

 
iv The Supreme Court recently blocked this regulation because the costs of closure were not formally considered, but this may be a relatively simple 
matter to revise.  
v The carbon price floor was designed to reduce greenhouse gas emissions by putting a minimum price on how much power generators have to pay to 
pollute. It currently stands at £18 per tonne of CO2 and it is frozen at this level until 2021.  
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Figure 8: National and sub-national carbon taxes and caps 

 
Source: The World Bank (2015)66  

The coal-generation industry has struggled in recent 
years to compete with low natural gas prices and 
tightening regulation67. For instance, it was announced in 
2013 that Brayton Point Station (1,530 MW) would close 
by 2017, in spite of a determination by ISO New England 
(an independent regional transmissions organisation that 
oversees the operation of New England's bulk electric 
power system and transmission lines) that it is needed to 
help meet demand. 

The threat of early retirement is part of a wider trend for 
coal-fired power generally. For instance, between 2009 
and 2013, 20.8 GW of coal-fired power plants, 6.2% of 
the 2009 US coal fleet, were retired and another 30.7 
GW were slated for retirement, with most estimates 
indicating that there will be further coal retirements of 
between 25 to 100 GW by 202068. However, one study 
by Synapse Energy Economics (2013), which considered 
a wider range of costs including cooling water, water 

 
vi Axa Group is Europe’s largest insurer by asset under management (Forbes, 2016) 
vii Norges investment bank is the world’s largest sovereign wealthy fund at US$890bn, and it now has the legal duty to divest from firms whose 
businesses rely on more than 30% coal. 

effluent controls, and coal ash, gives a significantly 
higher figure of 228 to 295 GW as being vulnerable69. In 
the UK, 11.6 GW of low carbon-efficiency power 
generation capacity (primarily coal) has closed since 
2012, as a direct result of the EU’s Large Combustion 
Plant Directive. 

Aside from the threat of tightening regulation and outright 
coal bans, coal assets may prove financially damaging 
indirectly due to the reputational risk of extending loans 
to coal industries. 

Any public backlash against coal may drive customers 
away from firms invested in coal, and major investors 
may divest funds from coal-mining companies and 
generators (such as the decisions on 22 May 2015 by 
Axa,vi 5 June 2015 by the Norwegian Global Pension 
Fund70 71 vii and 24 July 2015 by Aviva72). As of 
September 2015, 436 institutions and 2,040 individuals 
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across 43 countries and representing US$2.6 trillion in 
assets have committed to divest from fossil-fuel 
companies73.  

The divestment campaign has also contributed to an 
increase in support for shareholder resolutions requiring 
greater disclosure from key fossil-fuel corporations. For 
example, UK (and some European) institutional investors 
have joined with leading NGOs to form the Aiming for A 
coalition74. This focuses on in-depth engagement with the 
10 largest UK-listed extractives and utilities companies to 
support them in their preparations for a low-carbon 
transition. This work has included direct engagement as 
well as the organisation of shareholder resolutions to 
focus corporate attention on the creation and disclosure 
of “strategic resilience for 2035 and beyond”75.  

Moreover, the health impacts of coal-fired power stations 
are also starting to be pursued in the courts. In 2014, an 
Italian court ordered the immediate closure of the Vado 
Ligure coal plant because of the premature deaths in the 
surrounding area attributed to air pollution from the 
plant76. 

A further challenge to coal comes from the arrival of 
increasingly competitive renewables and energy storage 
technology: wind costs have fallen by about 80% in the 
past three decades and the costs of solar photovoltaics 
(PV) have declined by more than 90% since 2008 (Figure 
9). Deutsche Bank expects that annual cost reductions of 
20-30% will make batteries commercially viable at utility 
scale before 2020.  

Because of these cost decreases, PV capacity in the US 
has reached 8.9 GW and the number of rooftop solar PV 
installations is predicted to grow to a 10% share of the 
US capacity mix by 203077. Traditional coal generation is 
expected to come under ongoing pressure from these 
cost trends. 

Figure 9 : Cost of solar PV 

 

Source: HSBC (2015)78 

To date, there is significant investment already stranded 
in the coal industry, and more is at risk. Nick Atkins, the 
chairman and CEO of American Electric (the world’s 14th 
largest coal-fired electricity generating company by total 
generation79) admitted in May 2014 that: “It’s a critical 
issue for us not to strand all that investment that we 
made and secondly, to make sure the grid can operate in 
a reliable fashion through this transition80”. 

D2 – Downstream energy liabilities: Increased political 
risk events due to government energy policies induced by 
climate change concerns 
The total number of global climate-change regulations is 
growing at an astonishing rate (Figure 10). At present, 
around 200 countries produce an average of 30 new 
climate change-related laws every year, and in the past 
five years only three countries have reversed or 
expressed the intention to reverse significant climate-
related legislation: Canada, 2012; Japan, 2013; and 
Australia, 2014. 
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Figure 10 : Cumulative global stock of climate-change legislation 

 
Source: Nachmany et al. (2015)81 

This increasing number of climate change and 
environment-related policies has led to corporate claims 
against insurers. A recent example of losses against 
generation companies due to regulation was observed in 
Germany where the European utility Vattenfall went to 
court against the Government for losses incurred 
because of the premature closure of its nuclear power 
assets82.  

Examples of decisions directly related to climate change 
have also recently started to rule in the favour of 
plaintiffs. For example, in May 2015, the Colorado 
Federal Court ruled on the need for coal-mining 
companies’ future extraction plans to be compatible with 
the reduction in emissions predicated by the National 
Environmental Policy Act (NEPA)83. Perhaps the most 
significant climate-related decision to date was the June 
2015 ruling by The Hague to legally bind the Netherlands 
to cutting greenhouse gas emissions by 25% (compared 
to 1990 levels) by 2020.  

As a member of the EU, the Netherlands is already party 
to a binding target to reduce greenhouse gas emissions 
by at least 40% (compared to 1990) by 2030. But 

Government plans to cut emissions by just 14-17% 
(compared to 1990 levels) by 2020 were deemed 
unlawful given the scale of the threat posed by climate 
change. This decision opens the door for similar suits in 
other countries84.There is also the danger that 
governments could change climate-change policies 
retrospectively, in the same way that Italy, Spain, 
Portugal, Belgium, Greece, Czech Republic, Romania 
and Bulgaria have recently lowered their renewable 
energy subsidies (Figure 11).  
These changes came about because of unmanageable 
costs and the lack of coherence with other climate-
related legislation. In particular, renewable energy 
subsidies in these countries have largely served to free 
up permits within the EU Emissions Trading Scheme 
(ETS), and thereby further depress the already low price 
of carbon.  

Such poor planning regarding climate change and 
retroactive changes to existing legislation could lead to 
an increasingly difficult and capricious regulatory 
environment, especially in countries where governments 
are under mounting fiscal strain. 
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Figure 11 : EU renewable energy subsidy changes 

 
Source: Oxford Smith School. Data from UNEP-Frankfurt School (2015)85 

D3 – Downstream energy assets: Residential solar PV 
and electricity storage (in part connected to electric 
vehicles) impairs the market for centralised electric 
generation 
Residential solar PV deployment has increased rapidly in 
recent years (Figure 12) due to concerns over climate 

change, widespread subsidies and large cost reductions 
due to technological innovation. On the back of this 
increase, the residential electricity storage market is 
expected to expand 10-fold from 2014-2018 to 900 
MW86.  
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Figure 12 : Cumulative global solar PV capacity and module prices, 2000-2014 

Source: data from IRENA (2014)87  

The growth of the electric vehicle sector has also added 
momentum to this trend, allowing for economies of scale 
in the production of large batteries (Figure 13). In the 
future, the batteries on idle electric vehicles could be 
used in lieu of a dedicated residential power store. 

Because solar PV and power storage are 
complementary, cost decreases to one directly affects 
the attractiveness of both, leading to the possibility of an 
accelerating positive-feedback loop.

 

Figure 13 : Forecasted lithium-ion battery storage costs and global annual production volume (in MWh) 

 
Source: Bloomberg New Energy Finance (2015)88 

This feedback loop has the potential to damage severely 
the business model of electric utilities. As people 
increasingly deploy decentralised renewables at home, 
the cost of retail electricity may surge higher as fixed 
network costs are spread across a declining consumer 
base, which in turn would drive even more renewables 
deployment89. This situation has commonly been labelled 
as the “utilities death spiral”. With advances in 

renewables and energy-storage technology working 
against electric utilities, it is possible that within the next 
decade utilities companies may experience significant 
asset stranding, especially in locations where 
decentralised micro-renewables generation is most 
favourable, such as California, Chile, Spain and Portugal 
(Figure 14) 
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Figure 14 : Worldwide distribution of solar radiation 

 
Source: data from NASA SSE v6.0 (1983-2005)90 

The assets in downstream energy (D3) could represent 
the largest asset-based threat to insurers, as it classes it 
as being both more likely to occur than not, and 
materialising in a disorderly fashion. This impact would 
be driven by positive technological and economic 
feedback loops that together have the potential to 
produce a significant negative impact on the asset-side of 
insurers’ balance sheets. 

While a coordinated global response is a risk to upstream 
energy assets (U1), the authors do not believe that a 
strict carbon budget constraint is at all likely to be 
decided and then effectively enforced internationally in a 
top-down fashion.  

Carbon budgets are much more likely to be introduced 
indirectly in a bottom-up way through a collection of 
different local and national policies, technological change 
and innovation, and social pressure, among other factors. 
If anything, the Paris Agreement secured at COP 21 in 
December 2015, confirms this view as it is explicitly 
focused on mobilising bottom-up commitments from 
countries and creates a mechanism for these to be 
ratcheted up periodically over time. This does not mean 
that investors should discount the risk of climate change 
policy significantly affecting asset values. 
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2.1.3 Commercial property 

C1 – Commercial property liabilities: Property industry 
professionals and governments are sued for negligence 
for not disclosing, reporting or misleading on climate 
change impacts to property investors 
Insurers may see new liabilities from increased 
negligence claims against building developers, 
engineers, architects, property surveyors, estate agents, 
and governments and their planners. In order to bring a 
claim for negligence a claimant must prove three things:  

� The defendant owed a duty of care to the claimant 

� The defendant breached that duty of care 

� The defendant suffered a loss as a result 

The argument is that defendants who did not 
“adequately” account for and inform their clients of 
potential climate-change risks could be held liable for 
losses. Relevant risks could include not only physical 
climate damage to properties but also regulatory risks – 
such as restrictions on letting out buildings rated below a 
certain environmental score.  

Buildings made obsolete in this way could be 
disproportionately subject to wilful destruction in order to 
trigger fraudulent insurance claims. 

Most claims arising from negligence in the property 
industry are based on the principle that the standard of 
care performed by the defendant was below that of 
reasonable competence. It is increasingly the case, 
however, that courts are requiring professionals to 
provide a stricter duty of care, particularly in the case of 
advice given by building professionals91. For example, 
instances of flooding, subsidence, coastal erosion and 
storm damage that lack a historical precedent could be 
deemed by courts to have been foreseeable in light of 
mounting evidence for climate change, and that informing 
clients of this fact is within a property professional’s duty 
of care. This is already occurring in some jurisdictions, 
with many insurers deciding not to offer coastal 
properties insurance due to the threat of sea-level rise92. 
Another channel through which litigation could take place 
is energy and water efficiency mandates, and the cost of 
retrofitting buildings to comply with these.  

Even under current legislation, the scale of required 
refurbishments related to climate change is significant. 
According to the Royal Institute of Chartered Surveyors 
(RICS), current investment in climate-related retrofitting 
measures needs to double in order to meet EU 2020 
energy efficiency targets93.  

Furthermore, in order to keep global warming below 2°C, it 
is estimated that buildings will be required to reduce 
emissions by 95% of 2010 levels by 205094. Only the 
European power sector is stated to undergo a more drastic 
low-carbon transition to meet this goal (Figure 15). 

Figure 15: 2050 EU carbon emissions targets by source 

 

Source: European Commission (2011)95 

If property professionals do not accurately take into 
account the possible costs of efficiency improvements 
when these regulations were foreseeable – such as when 
statutory emissions targets or limits were ratified – courts 
could eventually rule that ensuing building permissions, 
designs, materials, locations and valuations were 
negligent. 

Of course, this risk will not be equally distributed. 
Whereas newer properties could attract lawsuits against 
actors on both the supply-side (local authorities, 
planners, developers, architects, engineers) and demand 
side (surveyors and estate agents) of the property 
industry, older properties built before climate change 
became recognised would primarily affect those on the 
demand-side.  

Such claims would be highest in jurisdictions where 
property professionals both did not take adequate steps 
to inform their clients of climate-change risks and which 
were subject to the greatest physical climate or 
regulatory changes. According to research by RICS96, 
Germany, France and Spain have the largest property-
risk exposures to physical climate change in the EU. 
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2.1.4 Residential property 

R1 – Residential property assets: mandatory 
energy efficiency improvements reduce the value of the 
least efficient housing stock and increase the value of the 
most efficient housing stock 
In the developed world, around 60% of the population 
owns their home97, and housing represents people’s 
single largest purchase and is a lifetime store of wealth. 
Energy efficiency is already capitalised into the value of 
homes but often at levels below the total value of these 
improvements to society due to the presence of carbon 
emissions externalities. In recent years, government 
regulation has increasingly been used to more closely 
align these social and private benefits.  

One way such regulation might materialise is in the form 
of mandatory energy efficiency improvements. This has 
already been implemented in the UK for new builds, 
which since 2006 has seen a significant tightening of 
existing energy efficiency requirements, and mandated 
that Energy Performance Certificates (EPCs) are 
available for all houses to be sold or rented. In addition, 
from 2018 all rental properties in the UK will be required 
to pass a minimum efficiency standardviii. The key 
methods of increasing the energy efficiency of existing 
dwellings are through improvements to heating systems 
and levels of insulation98.  

In the UK, the energy efficiency of the housing stock has 
continued to improve: between 1996 and 2010 (Figure 
16), the average Standard Assessment Procedure (SAP) 
ratingix of a dwelling increased by over 12 SAP points 
from 42 to 55. Nevertheless, many basic energy 
efficiency measures have still not been implemented in 
the majority of existing homes, and there still exists a 

 
viii This standard has not been set, but is likely be an EPC of ‘E’. Currently 18% of commercial stock has an EPC rating below ‘E’ (RICS,2015). 

ix The method the government uses to monitor the energy efficiency of homes. 

considerable gap between the average energy efficiency 
of UK homes and the majority of other countries across 
Europe99. 

Figure 16 : Percentage of UK dwellings with efficient 
insulation measures 

 
Source: Department for Communities and Local Government (2016)100 

As is the case with commercial properties, regulations 
may cause energy efficiency savings in efficient homes to 
be over-capitalised in their sale prices101. Moreover, the 
costs of electricity, gas, and water have continued to 
increase making efficient properties more valuable 
(Figure 17). 

The price gap between efficient and less efficient houses 
could continue to increase as governments intensify 
attempts to meet emissions goals. 
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Figure 17: Consumer price indices for electricity, gas and all itemsx 

Source: ONS (2013)102 

 

  

 
x For instance, according to the ONS (2013), the average price of goods and services increased by just over 30% between 2003 and 2013, while the 
prices of electricity and gas rose by 120.5%.  
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2.1.5 Shipping  

S1 – Shipping assets: Pressures to reduce emissions 
increase the value of newer, larger, more efficient ships 
and reduce the value of older, smaller, less efficient ships 
According to the United Nations Conference on Trade 
and Development (UNCTAD), the goods traded are 
equivalent to about 5% of total world trade by value and 
over 80% of world trade by volume103.  

The global commercial fleet consists of more than 
80,000104 internationally trading vessels registered in 
150+ nations and manned by more than a million 
seafarers105. Values of these vessels range from just 
above scrap (US$450/tonne) to over US$200m for the 
largest and most sophisticated106. 

International seaborne trade has quadrupled over the 
past four decades from eight trillion tonne-miles in 1968  

to 32 trillion tonne-miles in 2008 (Figure 18), and industry 
projections indicate that growth will continue at similar 
rates over the coming decades107. Nevertheless, the 
shipping sector is highly cyclical. Since 1740, there have 
been roughly 22 peak-to-trough market cycles108, 
corresponding to a new cycle every 12.5 years.  
At present, there is a significant overcapacity in the 
global fleet109. This has driven charter rates for all vessel 
types downwards and in some cases below operational 
and voyage costs110 - the mechanism by which vessels 
are forced to retire.  

With fuel accounting for 50% or more of operating 
costs111, historical evidence suggests that vessel 
efficiency is a significant factor in determining which 
vessels become stranded and which continue to 
operate112. 

Figure 18: World seaborne trade in cargo ton-miles by cargo type (2000-2015) (billions of ton-miles) 

 
Source: UNCTAD (2015)113  

Against the current backdrop of low charter rates, the 
industry faces intensified internal and external pressures 
to improve energy efficiencyxi114, which is accelerating the 
rate of vessel retirement115. ”Old” existing ships are 
generally more expensive to operate due to higher 
maintenance costs and reduced fuel efficiencies. These 
vessels are the most likely to be subject to a decline in 
value and premature retirement. 

In 2012, the shipping sector emitted 938 million tonnes of 
CO2, which represents 2.6% of annual global CO2 
emissions. However, there is considerable potential for 
these emissions to be reduced. The most efficient 
modern ships emit half the carbon per unit of freight as 
the current industry average, and it is estimated that a 

 
xi This is evidenced by the recent spread of slow-steaming – the lowering ship of speeds in order to reduce fuel consumption. Based on a recent 
market survey of more than 200 liner and tramp companies, 75% apply slow steaming to some extent. 

more efficient global fleet could save US$200bn in fuel 
costs by 2035116.  

The regulatory body with the authority to regulate global 
emissions in the shipping sector is the Marine 
Environmental Protection Committee of the International 
Maritime Organisation (IMO). Other bodies that have the 
ability to impose regulatory requirements on the industry 
are nations and shipping registries. However, the 
international nature of shipping reduces the efficacy of 
requirements from such entities because ships can be 
owned, registered and operated out of three separate 
countries. For example in 2014, only about 35% of the 
world merchant fleet was registered in UNFCCC Annex I 
countries117. 
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The shipping industry is currently the only industrial 
sector already covered by a legally binding global 
agreement to reduce its CO2 emissions: a 50% reduction 
by 2050 (Figure 19) through technical and operational 
measures stipulated by the International Maritime 
Organization (IMO)xii. Other actors are increasingly 
attempting to regulate emissions from the shipping sector 
as well. For instance, in April 2015, the registry of the 
Republic of the Marshall Islands submitted a proposal to 
the Marine Environmental Protection Committee (MEPC) 
of the IMO to limit GHG emissions of the sector in line 
with a 1.5°C expected rise in global temperatures118. 

While the proposal was unsuccessful, the shipping 
registry of the Marshall Islands is the world’s third largest, 
and it is low-lying nation highly vulnerable to the effects 
of climate change. It is likely there will be an increase in 
the number and support for such proposals, especially 
given the greater recent availability of fleet-efficiency data 
and the communicated commitments by more than 190 
countries in the Paris Agreement, that provide greater 
commitments from these individual nations in the form of 
their Intended Nationally Determined Contributions 
(INDCs).  

 

Figure 19: IMO agreement on technical regulations to reduce ships' CO2 emissions MARPOL Annex V1, Chapter 4 
adopted July 2011, which entered into force in January 2013 

Source: ICS (2015)119 

Furthermore, two recent examples suggest the industry 
and the IMO have the ability and will to impose 
regulations in spite of short-term costs to the industry. 

The Ballast Water Management Convention, which 
enters into force in 2017, will require the staggered 
installation of ballast water-management systems on all 
ships at an estimated cost of US$1 to US$5 million per 
vessel120. 

The 2008 ratification of rules under the International 
Convention for the Prevention of Pollution form ships 
(MARPOL) Annex VI has allowed for the establishment of 
Emission Control Areas (ECAs) in Europe and North 
America since January 2015. This requires the use of 
low-sulphur fuel to reduce SOx emissions, which will 

 
xii In July 2011, governments at IMO agreed a comprehensive package of technical regulations for reducing shipping’s CO2 emissions, which entered 
into force in January 2013. The amendments to the MARPOL Convention (Annex VI) include a system of energy efficiency design indexing for new 
ships and the IMO EEDI will lead to approximately 25-30% emission reductions by 2030 compared to a ”business as usual” scenario. 

effectively double the fuel-spend per vessel while in 
ECAs121. 

Despite the industry’s preference for action at IMO level, 
the EU is also expected to independently impose a 
system of “Monitoring, Reporting and Verification” (MRV) 
for the shipping industry as a first step towards reducing 
GHG emissions in the sector. This MRV will require that 
owners of vessels that travel to, from or between EU 
ports will have to report emissions to the Commission 
and flag state122. The particular significance of this MRV 
is that it lays the groundwork for future regulation.  
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3. Examples of individual and collective 
investor responses 

 
This final section presents examples of actions that 
individual and collective investors (such as insurers) can 
take in order to better identify and mitigate stranded 
asset risks. 

Table 3: Examples of individual investor responses 
Divestment Investors remove specific investments from their 

portfolios due to particular actions taken or not taken 
by companies to which those investments are related. 
Examples include recent divestment by prominent 
university endowments (for example Oxford, 
Cambridge and Stanford). 

Enhanced 
engagement 

Closer involvement by investors in the governance 
processes of businesses in which they invest. 
Examples include withholding support from the board 
of directors or for management recommendations 
through proxy voting; asking questions at annual 
general meetings; filing a shareholder resolution; or 
making a formal complain to the regulator.  

“Green” 
indices 

Allocate investments in a portfolio by giving partial or 
full consideration to their scoring according to an index 
of environmental or sustainable performance metrics. 
Examples of indices include the FTSE4 Good Index 
Series, Nasdaq Green Equity Indexes Series or 
environmental exchange traded funds (ETFs).  

Hedging Purchase by investors of specific derivatives contracts 
that protect them (either partly or fully) from 
environment-related risks. Examples include total-
return swaps and specific types of instruments that 
hedge against carbon prices. 

Hiring 
expertise 

Employment by investors of in-house or outsourced 
teams (e.g. investment consultants) that have 
expertise in managing environment-related risks. 

Screening Investors choose either to: 1) exclude some 
investments from their portfolios; or 2) include some 
investments in their portfolios based on specified 
environmental characteristics. Examples include 
screening out certain companies in carbon-intensive 
industries. 

Stress  
testing 

More rigorous analysis of portfolio exposures to 
environment-related risks through simulation and other 
forms of statistical perturbation. For example, 
investors may run (actual or hypothetical) portfolios 
through a larger number of extreme future scenarios, 
such as different ranges of carbon prices and policy 
outcomes. 

 

 

 
 
 
 

Table 4: Examples of collective investor responses 
Disclosure  
standards 

Participation by investors in evolving disclosure 
practices that demand more transparency from 
investee companies and also deliver more information 
to stakeholders of investors. Examples include active 
involvement in standard setting and voluntary 
disclosure according to guidelines issued by various 
international bodies. Such bodies include the Task 
Force on Climate-related Financial Disclosures, the 
Sustainable Stock Exchanges Investor Working 
Group and the Investor Network on Climate Risk. 

Enhanced 
engagement  

Collaboration with other investors can be an effective 
way to share engagement costs and risks, to enhance 
the quality of the dialogue due to collective expertise 
and to reduce the targeted entity’s questionnaire and 
engagement fatigue. 

Group 
litigation 

Joint legal action by investors against the 
management of investee companies on the grounds 
of exposing investments to unnecessary environment-
related risks and/or destruction of shareholder value 
due to excessive exposure to environment-related 
risks. 

Investment 
frameworks 

Signature or pledged involvement by investors in 
organised bodies that require members/signatories to 
pursue best practices or some specified changes in 
their practices and/or processes, which may include 
investment selection and management, or disclosure. 
Examples include signature and adoption of the UN-
supported Principles for Responsible Investment or 
joining the Portfolio Decarbonisation Coalition (PDC).  

Joint 
ventures 

Co-operative investment pursuits by investors to 
develop investment opportunities or products to 
spread the risks and costs of mitigating or removing 
exposures to some environment-related risks. 
Examples include joint investments in renewable-
energy infrastructure, or the financing of schemes for 
sustainable development. 

Lobbying Investor involvement in the development of regional, 
national and international legislation on environmental 
change. Examples include registering input on 
solicitations for feedback or consultation on candidate 
(changes to) legislation, gaining “observer” (or 
equivalent status) on committees that develop 
environmental policy, or partaking in public hearings 
about relevant issues to environmental risks. 
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