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Climate change and inter-related environmental issues have consistently been on (and have 
risen up) the World Economic Forum's Global Risks Report. The response to climate change 
is also an attractive investment opportunity across all sectors and asset classes. Currently, we 
believe the response to climate change may be viewed as a massive investment opportunity 
across all sectors and asset classes.
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Executive summary

An important factor driving the interest in sustainable invest-
ments and Environment, Social and corporate Governance 
(ESG) factors more broadly, is the portfolio risks associated 
with climate change. 

In this article we provide an overview of the nature of climate 
risk, including developments in measuring and managing 
these risks such as engagement and divestment. 

Climate risk has moved to the top of the agenda for policy-
makers and regulators, driven by the Bank of England 
Governor’s speech in September 2015 which identified that 
physical, legal and regulatory risks make climate change a 
threat to financial stability. As a result, it is becoming ever 
more important for investors to understand and, where  
possible, to start managing their climate risks.

Under Germany’s G20 Presidency in 2017 one of the key  
initiatives will be to discuss the recommendations of the 
Financial Stability Board (FSB) Task Force on Climate-related 
Financial Disclosure, which include stress-testing if business 
plans align with the Paris Climate Agreement. 

While the low-carbon transition will move at different speeds, 
we believe that all governments will have to enact more  
stringent policies in legislation and that the cost of doing so is 
lower if action is taken sooner. 

Despite the uncertainty of the new U.S. government’s 
approach to climate and energy policies, we believe it is  
investors’ fiduciary duty to measure and ultimately reduce  
climate risks. Given investors’ long-term perspective, they 
should focus beyond political cycles. If some regulators do 
not support implementation of the FSB Task Force’s recom-
mendations, we expect investors could make greater use of 
proxy voting and engagement to improve corporate  
disclosure, as well as trying to persuade stock exchanges  
and accounting standards to eventually require climate  
risk disclosure. 

Physical climate risks already exist and are only likely to grow 
over time. Despite scientists’ sophisticated climate models, 
physical climate risk data needs to become more available for 
investors and linked to companies’ facilities and supply 
chains. Improved supply chain risk analysis could be created 

by enhancing the FSB Task Force recommendations to  
require disclosure of ‘1 in 100’ year, ‘1 in 20’ year and annual 
disaster risk exposure. Improved disclosure of most at risk 
and important company facilities may also be needed, while 
maintaining security and confidentiality. Improved disclo-
sures linked to climate models will become increasingly 
important for many types of investors. 

Legal risks include attributing the increased strength of individ-
ual extreme weather events to climate change and seeking 
penalties from the largest carbon emitters. Investors could also 
become liable for insufficiently managing climate risks. The his-
tory and magnitude of asbestos related liabilities is a cautionary 
case study. 

Regarding transition risks, while currently prevailing carbon 
prices appear low, many observers were surprised that govern-
ments managed to reach the Paris Climate Agreement and that 
it became international law so quickly. Investors should be pre-
pared for rapid policy changes and the possibility of an abrupt 
re-pricing of asset valuations. Some investors may believe that 
economic impacts will not appear over the next few years or 
that they will be able to exit any at-risk holding with sufficient 
foresight. However, a recent study for a group of major inves-
tors shows that markets could abruptly re-price climate risks 
which could reduce returns over the next five years by 11% to 
45%, depending on the portfolio allocation (CISL Nov. 2015). 

Measuring portfolio carbon intensity has been a starting point, 
but, this fails to capture the entire picture. Improved disclosure, 
robust analysis and new indexes are needed that account for 
sectoral differences and all climate risks. To truly address cli-
mate risks, asset owners and managers need to incorporate 
climate and other ESG issues into their investment beliefs and 
processes. Topics for discussion include stress-testing and  
creating low-carbon investment targets and risk reducing 
benchmarks. 

The fossil fuel divestment campaign has played a key role in  
putting climate change more firmly on the agenda of investors, 
governments and carbon intensive companies. More investors 
are divesting some or all of their fossil fuel assets but many  
others are more inclined to favour engagement and climate/
ESG integration. 

There is no assurance that any assumptions or forecasts will come to pass. Past performance may not be indicative of future results.
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In 2016, a number of leading investors became increasingly 
vocal and active in engaging carbon intensive companies and 
governments. This led to several European energy and mining 
company boards’ supporting shareholder resolutions that 
called for improved carbon risk management and stress testing. 
Investors also played an important role in the adoption of the 
Paris Agreement. Policy engagement is therefore becoming an 
increasingly important role for investors. 

We are seeing a growing trend towards strong ESG and cli-
mate related proxy voting, more proactive engagement with 
companies and policy makers as well as the consideration of 
selective divestment (not just with carbon intensive compa-
nies) if corporate investees do not sufficiently improve their 
climate and ESG practices. 

U.S. research shows that engagement on climate change, 
environmental and corporate governance issues can improve 
companies’ performance and reduce volatility (Dimson et al 
Aug 2015). Engagement with companies and policy-makers 
can lead to important changes, but there is over-reliance on a 
few active and vocal investors. Meeting fiduciary duties will 
require asset owners, asset managers and regulators to live 
up to their stewardship responsibilities by encouraging  
companies and governments to shift their strategies to 
reduce climate and ESG risks and seize opportunities. The EU 
Shareholder Rights Directive and other regulations are likely 
to lead to more focus on engagement. 

The growing shift to passive and exchange traded funds is a 
challenge to engagement strategies. Asset owners, managers 
and regulators are likely to look for ways to expand the level 
and quality of investee engagement on climate and ESG 
issues, including in passive funds. Investors are also increas-
ingly seeking out investment opportunities in green revenue 
streams. It is therefore becoming a necessity for every major 
asset class to consider climate risk and low-carbon technol-
ogy investment options. 

1 | Explaining climate risks

The link between climate risk and financial stability is becom-
ing an ever more important consideration for long-term 
investors, companies and governments. The Bank of England 
has classified climate risk as including physical risks, liability 
risks and low-carbon transition risks. 

To understand climate risks, an appreciation is needed of the 
connection between carbon emissions and societal impacts, 
Figure 1. Each the the factors shown in Figure 1 is subject to 
their own particular levels of uncertainty. However, the grow-
ing annual flow of carbon emissions increases the stock or 
concentration of emissions in the atmosphere. This is causing 
a sustained and unequivocal increase in global temperatures 
which are causing changes around the world (IPCC 2014). 

Source: Deutsche AM analysis, Dec 2016

Impact on financial markets

Physical climate impacts 
Changes in government policies

Change in planetary climate and weather 
trends and patterns

Concentration of atmospheric carbon emissions

Future path of emissions, GDP and population 
growth, technology development

Figure 1: Connection between emissions and 
impact on financial markets  

Without further emission reductions, global average tempera-
tures could rise to more than 4°C above what they were 
before the industrial revolution. While this may not sound  
significant, the last time there was a temperature difference 
this large in human history (4°C colder than today) was twenty 
thousand years ago when glaciers covered much of North 
America and northern Europe. The most important parts of 
human civilization (starting with the domestication of cattle 
11,500 years ago) existed in a moderate and relatively stable 
temperature band. Even if emissions were to cease tomorrow, 
the climate would continue to change due to the stock of car-
bon emissions in the atmosphere. An additional risk is that 
some climate systems and ecosystems could cross tipping 
points or critical thresholds which could create irreversible 
changes—though there is debate about whether or when this 
could happen (IPCC 2014). 
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We believe that it is exceedingly risky to follow a path that 
leads to temperatures becoming much higher than those that 
have prevailed through thousands of years of human history. 
Increasing recognition that climate change is a significant 
threat, helped lead almost every government in the world to 
reach a new global climate agreement in December 2015  
(see Box I—Paris Climate Agreement). 

The case for action on climate change is broader than just 
avoiding negative impacts. An estimated USD 90 tn invest-
ment in cities, energy and land-use systems is projected to be 
made over the next 15 years. A prominent group of business 
and international leaders and top economists have persua-
sively made the case that it is the nature of these investments 
that will determine our future growth and prosperity as well 
as the level of climate change (i.e. low or high carbon energy 
systems, smart/compact cities or urban sprawl). Many of the 
policy and institutional reforms needed to revitalise economic 
growth and improve well-being will also reduce climate risks 
as well as creating significant benefits such as improved air 
quality (New Climate Economy 2014).

Box I: What is in the Paris Climate Agreement?
 
A long term target: “Hold the increase in the global aver-
age temperature to well below 2°C above pre-industrial 
levels and to pursue efforts to limit the temperature 
increase to 1.5°C above pre-industrial levels“ (UNFCCC 
2015).Countries agreed “to reach global peaking of green-
house gas emissions as soon as possible, recognizing that 
peaking will take longer for developing countries, and to 
undertake rapid reductions thereafter“. The aim is to 
achieve in the second half of this century, a “balance” 
between emissions and emissions absorbed by forests, 
oceans and injected into geological formations using  
carbon capture technologies. This is a global carbon neu-
trality goal. 

Scaling up effort in the future: countries agreed to a ‘stock-
take’ of progress in 2018 and to commit to set new, more 
ambitious targets every 5 years starting in 2023. 

Nationally set targets: 190 countries covering 98.9% of 
emissions set their own targets (Nationally Determined 
Contributions-NDCs)—much more than the 1997 Kyoto 
agreement which covered 11% of emissions (WRI 2016).

Compliance: the Agreement has no penalties. However, 
action will be encouraged by international pressure as 
countries have to disclose their progress and this will be 
reviewed by experts. Action is also supported by the 
domestic political processes that led to 190 national tar-
gets being set. Growing numbers of national and local 
governments are realising the risks of not acting and are 
intending to seize the economic, health, employment and 
other co-benefits of a low-carbon economy.

Physical risks 

Physical climate impacts can range from water stress and 
cropland decline to river flooding and heat-waves with poten-
tial disruptive effects on property and trade flows. Figure 2 
presents estimates of the degree to which physical risks can 
affect the global population and cropland under different  
climate action scenarios, with no action to address climate 
change inflicting the greatest potential damage. 

Physical risks No 
action

Paris 
Pledged 
policies

Addi-
tional 

policies 
for 2°C

Water stress  
Billions of people 
exposed

1,921 1,700 1,425

Cropland decline 
Thousand km2

7,604 5,704 4,508

River flooding  
Millions of people

145 86 58

Heatwaves Millions 
of heatwave inci-
dents experienced

12,184 4,506 1,387

Sea level rise  
Millions of people 
affected

627 432 280

Figure 2: Potential physical climate impacts

At a macro-economic level, the Economist Intelligence 
Unit and Vivid Economics (2014) estimated that the current 
value at risk from climate change without sufficient action is 
USD 4.2 tn. This is roughly the total value of the world’s pub-
licly listed oil and gas companies or the entire GDP of Japan.

Source: Avoid2 2015, Strauss et al 2015

|  Measures to address climate risk in investment portfolios
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The most scientifically reviewed report in history, the 
Inter-governmental Panel on Climate Change (IPCC 2014) 
concluded in part that “climate change is projected to 
increase displacement of people…[and] can indirectly 
increase risks of violent conflicts in the form of civil war and 
inter-group violence by amplifying well-documented drivers 
of these conflicts such as poverty and economic shocks”.  
A global temperature increase of 4°C or more could “create 
severe and widespread impacts on unique and threatened 
ecosystems, substantial species extinction, large risks to 
global and regional food security”. The difference between a 
1.5°C warmer world and 2°C warmer is significant, Figure 3. 
The IPCC will publish a report in 2018 on the implications of 
the 1.5°C target. 

1.5°C warmer 2°C warmer

Freshwater availability 
in the Mediterranean

â 9% â 17%

Heavy rainfall  
intensity

á 5% á 7%

Wheat production â 9% â 16%

Maize production â 3% â 6%

Soy production á 6% á 7%

Sea level rise 137 million 
people at risk 

280 million 
people at risk

Coral reefs at risk of  
bleaching

90% at risk 98% at risk

Figure 3: Impact of 1.5°C vs. 2°C warming in 
2100 relative to 2000

 
There is a very narrow window for staying within the 1.5°C 
target. If emissions stay at their current level, in 5 years 
humanity will have used up the carbon budget associated 
with having a 66% chance of keeping global warming within 
1.5°C or 9 years if we accept a 50% chance (Carbon Brief May 
2016). If emissions are reduced, then the possibility of staying 
within this target improves. 

Essentially climate change is shifting the probability distribu-
tion of the earth’s weather patterns so that tail risks become 
larger. We are “loading the climate’s dice”.

We next review how the insurance industry and wider  
financial sector could improve its resilience to physical risk. 

Starting in the 1980s, a growing number of large natural 
catastrophes created a crisis for the re/insurance industry. 
Insurance company insolvencies and the withdrawal of  

private capital in the early 1990s led to natural disaster  
insurance and re-insurance becoming unavailable, severely 
restricted or excessively expensive (Douglas 2014). 

Over the next decade, the re/insurance sector worked to 
address the crisis by transforming how natural disaster risks 
are managed. The insurance industry’s problems were solved 
by a combination of improvements in scientific data and ana-
lytical capacity, smart investors who demanded that 
underwriters improve how they evaluate and price disaster 
risks and insurance regulators who required insurance  
companies to have sufficient capital to deal with the worst 
combination of extreme events across the world that might 
occur once in every 200 years. Now, the insurance industry is 
able to handle ever larger insurance claims. Over USD 120 bn 
of claims were made in 2011, the worst year of natural  
disasters on record. 

The ability of the insurance sector to improve and manage 
extreme physical catastrophes is encouraging. However, a 
large proportion of the world does not have any access to 
insurance. As well, the financial sector outside of the insur-
ance industry does not account for natural disaster risks: it is 
not factored into valuations, creditors do not assess risk in 
loan books and even in risky locations the real estate market 
largely ignores disaster risk. 

Rowan Douglas, the Chief Executive of the Capital, Science 
and Policy practice of the advisory and insurance broking and 
solutions company Willis Towers Watson, is leading an effort 
to integrate physical climate risks into the financial system. 
He helped create the “1 in 100” initiative which is encourag-
ing regulators and investors to encourage and/or require 
listed companies to disclose their maximum probable annual 
losses for a 1 in 100 year disaster, a 1 in 20 year disaster and 
their average annual disaster losses. Disclosure of these basic 
metrics helped the insurance industry to recover after the  
crisis of the 1990s. 

We believe the ‘1 in 100’ initiative’s aims could allow inves-
tors and banks to incorporate companies’ physical climate 
vulnerability into investment/financing decisions. At present it 
is difficult to obtain information on how companies (particu-
larly their supply chains) are at risk of natural disasters. 
Therefore we hope governments and climate scientists will 
improve disclosure and data availability for investors. Policies 
could also help companies assess and disclose their risks. For 
instance, the UK Climate Change Act requires public and pri-
vate sector critical infrastructure providers (such as transport 
and utility companies) to assess and report on physical  
climate risks (CCC 2016). Disclosure could be factored into 
financial decisions. 

|  Measures to address climate risk in investment portfolios

Source: Schleussner et al April 2016, Strauss et al 2015
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The Bank of England held a seminar in November 2016 to 
examine climate and sustainability issues for central banks. 
Several Bank of England experts presented their view of how 
physical change disasters could lead to losses across the 
financial sector, Figure 4.

We suggest that the economic opportunity cost of disasters 
(i.e. diverting spending to reconstruction) should also be 
accounted for. Physical risks justify government climate  
policies and require risk management.

Source: Tanaka et al. Nov. 2016
The example shown is for illustrative purposes and does not represent any particular investment.

Climate-linked
natural disaster

Uninsured

Insured
Losses for insurers

Increased uncertainty for investors/
loss of market confidence

Asset fire sales causing 
falls in asset prices

Direct damage to 
banking and payment 

service facilities

Reduction in insurance 
in affected areas

Fall in collateral 
values

Reduction in lending 
in unaffected areas

Reduction in lending 
in affected areas

Fall in output in 
affected areas

Limited financing available 
for reconstruction from 

physical damage

Losses for banks

Weakening of household & 
corporate balance sheets

Figure 4: Potential propagation of natural disaster impacts on the financial sector
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Liability risks  

Liability risks could arise as those who have or will suffer 
losses or damages due to climate change could seek com-
pensation from those they hold responsible—i.e. the largest 
carbon emitters and potentially financial sector actors who 
have facilitated “polluters” business activities. 

Investors and other financial institutions could also face legal 
liability risks. Mercer (Nov 2015) concluded that Australian 
pension fund trustees could be exposed to potential liability 
for failing to take account of climate risks. Two UK barristers 
have published an opinion that pension fund trustees could 
be exposed to legal challenge for failing to consider climate 
risks (ClientEarth Nov 2016). This makes it prudent for trust-
ees to consider and manage climate risks as part of their 
investment process. 

Governor Mark Carney’s September 2015 speech cited the 
potential for insurance companies to be impacted by “uncer-
tain and non-linear, long-tail risks”. Carney noted that 
asbestos claims in the U.S. cost insurers USD 85 bn or three 
times the losses of Super-storm Sandy in October 2012. Such 
risks will increasingly impact insurers’ asset values. 

“Loss and damage” is an element of the international climate 
policy discussions as some countries (particularly low-lying 
island states that could disappear due to sea-level rise) are 
seeking compensation from developed countries and poten-
tially from large corporate emitters, including through the 
courts (UNFCCC 2013). 

Scientific advances appear to be increasing the liability risk as 
the field of ‘attribution’ is demonstrating how climate change 
can be attributed to making an individual extreme weather 
event more frequent or severe. One law firm asserted (BNA 
2016) that it is only a question of when a next wave of  
climate-based civil action and litigation will occur and  
that improvements in attribution science will change the 
legal landscape. 

As the regulator of the UK insurance industry, the Prudential 
Regulatory Authority (PRA Sept 2015) published an assess-
ment of the insurance industry’s exposure to climate risks. 
Regarding liability risks, the PRA concluded that “past experi-
ence in areas such as asbestos and pollution indicates that 
although initially it may be difficult to get traction in the courts, 
a growing scientific consensus combined with increasing litiga-
tion eventually leads to substantial claims…legal action ’failure 
to mitigate’ [i.e. to reduce emissions] may succeed in a devel-
oping country with possibly more activist courts within the next 
decade, particularly as evidence relating to both the foresee-
able nature of risks and attribution of climate change to 
carbon-intensive activities continues to strengthen”. Legal 
claims related to a company’s ‘failure to adapt’ or ‘failure to 
disclose’ could succeed under existing laws. 

A harbinger of what could be a new wave of climate litigation 
is a successful lawsuit in 2015 in the Netherlands which 
requires the government to increase the stringency of their 
climate policies. The courts decided that Holland must cut 
their emissions by at least 25% compared to 1990 levels 
within five years (their policy was for a 14-17% reduction). The 
decision is being appealed but similar litigation appears to be 
underway in other countries (Urgenda 2015). 

Transition risks

Transition risks relate to the increasing scope of climate 
change regulation, the associated costs this will create, 
whether companies are adequately managing climate  
risks and the potential reappraisal of asset market  
valuations if companies are not managing climate risks  
with sufficient strength. 

For instance, an increasing number of companies are imple-
menting internal carbon pricing and emission reduction 
targets into their business strategies. CDP found that 85% of 
companies have an emission reduction target but only 14% of 
companies have a 2030+ target. By December 2016, more 
than 200 major companies have a ‘science-based’ target 
(based on making a fair contribution to the emission reduc-
tion ambition of the Paris Agreement). 

A report supported by a group of investors aimed to estimate 
the potential impact in 5 years’ time from a shift in investor’s 
sentiment regarding the recognition of future climate risks. 
Across a range of typical pension fund and insurance com-
pany asset allocations, a shift in market sentiment could lead 
to economic shocks, causing losses in the short and long-
term (CISL 2015 - more detail on this study is provided  
in Section 2 of this article). 

The transition risks to the fossil fuel industry have been high-
lighted by work conducted by Carbon Tracker. Their findings 
(which draw on IPCC reports) explained to the investment and 
business community that the world has a defined carbon bud-
get if the rise in global temperatures is to be limited to no 
more than 2°C above pre-industrial levels. Carbon Tracker 
(2014) reported that 99% of fossil fuel companies recognise 
climate risks, but, only 7% adequately integrate this risk into 
their project and capital expenditure assessments. 

The FSB Task Force has included analysis of the implications 
of the carbon budget for company and financial sector disclo-
sure. The IEA and Carbon Tracker analysis suggests that the 
carbon budget would only allow the burning of between one 
fifth and one third of the world’s proven oil, gas and coal 
reserves. As a result, the remaining share of fossil fuel 
reserves would need to be classified as unrecoverable and 
hence stranded. 

|  Measures to address climate risk in investment portfolios
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A re-pricing of fossil fuel assets if classified as stranded poses 
risks to investment returns. Consequently many investors are 
attempting to assess the sensitivity of their investment portfo-
lios to such risks. However, in a twenty page shareholder 
letter, Shell (May 2014) argued that it “does not believe that 
any of its proven reserves will become ‘stranded’ as a result  
of current or reasonably foreseeable future legislation  
concerning carbon”. 

In 2016 in response to shareholder requests, Shell published 
its 2°C scenario. Their view on the most important near-term 
change is to shift away from coal power, and that there is 
increased public and private investment in carbon capture 
technologies. Some countries could also set carbon taxes on 
imports or exports (border carbon taxes). Shell states that the 
transition will incur a range of increased costs for some indus-
tries, displacement of investment and jobs from some areas, 
diminished returns as some investments, particularly 
unabated hydrocarbon infrastructure, become redundant. 

Shell stated “we believe our portfolio is resilient under a wide 
range of outlooks…we have new immediate plans to move to a 
net-zero emissions portfolio over our investment horizon of 
10-20 years. Net zero emissions…must be driven by society, 
governments and industry through an effective overall policy 
framework…we believe the Paris Agreement is a start towards 
creating such a framework and we look forward to playing a 
role as society embarks on this very important journey.”

However, Carbon Tracker (May 2016) published a report argu-
ing that the oil majors could be worth USD 140 bn more by 
reducing their investment in high cost, high carbon oil proj-
ects by aligning their investment plans with a 2°C scenario. 

These reports confirm the importance of careful analyses  
of transition risks (Section 2), using this analysis in  
company engagement activities and engagement with  
policy-makers (Section 5).

A study conducted by Mercer in 2015 examined the risk to 
investment returns from various climate change scenarios by 
sector and from a portfolio asset allocation perspective. One 
of the key findings, outlined in Figure 5, estimated the likely 
sector winners and losers from a returns perspective out to 
2050. Not surprisingly, the fossil fuel and utilities sectors are 
most at risk from both a regulatory and technological per-
spective. Meanwhile the renewables sector has the greatest 
positive sensitivity due to climate change policies creating 
new business opportunities.

Figure 5: Climate impact on returns by industry 
to 2050
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GHG sources & trends

A useful step in assessing transition related risks, is to under-
stand the sources and trends of greenhouse gas emissions. In 
2005, greenhouse gas emissions (GHG) by region were evenly 
split between OECD and non-OECD countries. However, as 
rising incomes trigger a surge in energy demand across non-
OECD countries, as non-OECD countries have increased their 
exports of manufactured products and as OECD countries 
switch to lower emission fuel sources and improve their 
energy efficiency, non-OECD countries will represent a grow-
ing share of global GHG emissions. Indeed estimates by the 
U.S. Energy Information Administration (May 2016—which 
reflect the impact of current but not planned/potential  
government policies) estimate that by 2040 non-OECD  
countries could account for 68% of energy related carbon 
emissions, Figure 6. 

Figure 6: OECD and non-OECD energy related 
carbon dioxide emissions, 1990-2040  
(metric tons in billions)
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Source: U.S. DOE/EIA, International Energy Outlook 2016 (May 2016)
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The Paris Climate Agreement in December 2015 included 
almost every single country submitting emission reduction 
pledges (known as Nationally Determined Contributions 
NDC). The latest estimates show that if implemented, these 
policies would reduce emissions. However, as shown in  
Figure 7, there remains a significant gap to the reductions 
required to meet the Paris Agreement’s goals.

.
Figure 7: Latest UN Environment emission 
forecasts 
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PwC (2016) estimates that the average annual reduction in 
carbon intensity must fall by 6.5% (emissions compared to 
economic growth). In 2015 global carbon intensity fell 2.8% 
(GDP growth of 3.1% but emissions only increased by 0.2%) 
which is above the 1.3% average decarbonisation from 
2000-2014. This indicates that stronger policies are needed 
to increase the rate of decarbonisation.

Figure 8 provides a clue to the likely sensitivities of various 
sectors of the economy to legislation that is set to curb 
greenhouse gas emissions still further.

Electricity and heat production

25%

24%

14%

6%

10%

21%

Agriculture, forestry and other land use

Transportation Buildings Industry Other energy

Figure 8: Global GHG emissions by  
economic sector

Source: IPCC (2014) Fifth Assessment Report

Indeed according to the 2015 Global Climate Legislation 
Study the number of climate laws passed globally has dou-
bled every five years since 1997, and that this legislation is 
affecting wide areas of the global economy. Not surprisingly, 
legislation is typically focused on the energy sector and spe-
cifically policies that curb energy demand or push through 
carbon pricing policies as well as promote low carbon energy 
sources such as renewables, as shown in Figure 9. Greater 
transparency is therefore needed regarding how a company’s 
global operations may be subject to different jurisdictions cli-
mate policies which may be changing at different speeds.

Figure 9: Number of countries that have  
carbon emission laws and policies by sector  
and theme
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Forty countries and more than 20 cities, states and provinces 
have carbon pricing policies. These policies currently cover 13% 
of global carbon emissions but more than 100 governments 
(representing 58% of global emissions) aim to use carbon pric-
ing in some way as part of their contribution to the Paris 
Agreement. In April 2016, a group of political leaders challenged 
the world to expand carbon pricing to cover 25% of global emis-
sions by 2020 and 50% within the next decade. The group 
included the heads of state of Canada, Chile, Ethiopia, France, 
Germany, Mexico, the Governor of California, the Mayor of Rio 
de Janeiro, the World Bank, the International Monetary Fund 
and the Organisation for Economic Cooperation and Develop-
ment (OECD). Assessing the impact of such potential policies 
will become increasingly important for companies and investors. 

Thus, it is encouraging to see that over 1,200 companies cur-
rently use or plan to use an internal carbon price over the next 
two years (World Bank Oct 2016). Companies are using an 
internal carbon price to guide and test business and invest-
ment plans, including as part of financial tests of an 
investment decision. The use of internal carbon pricing is a 
good signal of companies having a relatively advanced inter-
nal climate risk management as they are anticipating eventual 
government policies. Investors can encourage more compa-
nies to use internal carbon pricing through engagement, as 
discussed in Section 6. 

|  Measures to address climate risk in investment portfolios

* Land use, land-use change and forestry
Source: Grantham Research Institute, London School of Economics: The 2015 Global 
Climate Legislation Study
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2 | Measuring and managing climate risks

To date, the approach taken by a number of investors to 
assess climate risks has been to start by identifying the most 
carbon intensive companies in their portfolio. In this section 
we discuss how carbon footprinting should only be a starting 
point. It is also important to incorporate climate risks into 
investment beliefs and processes. 

The University of Cambridge, in cooperation with a group of 
asset owners and managers, published one of the first assess-
ments of short-term climate risks—whether the market starts 
to price in climate risks. This study estimates the potential 
financial impacts of a shift in investor and consumer beliefs' 
market sentiment about climate change impacts. Figure 10 
shows modeling results for the impact of three market senti-
ment scenarios on four portfolios with different asset 
allocations. See CISL Nov. 2015 for full assumptions. The 
report adds weight to the conclusion that climate risks are not 
just long-term. Short term losses could be 23–40% in a world 
without strong climate policies and 10–11% in a climate policy 
action scenario.

Figure 10: Portfolio performance measured by 
5% Value at Risk by type of portfolio and  
climate scenario

Short term impact (<5 years)

Portfolio structure Baseline 
scenario

2 
Degree 

scenario

No miti-
gation 

scenario

High Fixed Income 0 –10% –23%

Conservative 1% –11% –36%

Balanced 1% –11% –40%

Aggressive 1% –11% –45%

Long-term impacts (>5 years)

Portfolio structure Baseline 
scenario

2 
Degree 

scenario

No miti-
gation 

scenario

High Fixed Income 4% –3% –4%

Conservative 12% 9% –26%

Balanced 16% 17% –30%

Aggressive 21% 25% –45%

Source: CISL, Nov. 2015
There is no assurance that any assumptions or forecasts will come to pass. Past performance 
may not be indicative of future results. The example shown is for illustrative purposes and 
does not represent any particular investment.

There is no assurance that any assumptions or forecasts will 
come to pass. Past performance may not be indicative of future 
results. The example shown is for illustrative purposes and does 
not represent any particular investment.

Investment beliefs and Strategic Asset Allocation
 
Truly managing climate risks requires an in-depth approach. 
In April 2015, the Global Investor Coalition on Climate Change 
(Apr 2015) published a guide for asset owners to use in develop-
ing a policy. The guide suggests steps and provides examples to 
undertake a strategic review to spread understanding of climate 
risks and opportunities, engage with asset owner members (if 
relevant), define investment beliefs regarding climate risk, con-
sider investment constraints, develop a policy and set targets. 

Strategic asset allocation (SAA) also needs to be reviewed 
regarding climate risks. This can include reviewing assumptions, 
measuring exposure to risks and low-carbon opportunities, 
seeking to reduce risk and improve opportunity exposure within 
the existing SAA and setting targets to evolve the SAA. 

To help guide the creation of climate related investment 
beliefs, we believe that investors should think about and be 
prepared for three broad types of scenarios:

 — Steady, if slow progress towards the 2°C target
 — Slow climate policy action, followed by rapid catch-up 
measures, leading to higher transition risks

 — Too little—too late, leading to higher physical risks

The FSB Task Force (see Box II) recommendations included a 
technical supplement on the use of climate scenarios. While the 
Task Force recommended that work was needed to further 
improve the availability of scenarios, the Task Force’s summary 
of scenarios is a good overview. Investor and business useable 
climate scenarios will become increasingly important. 

It is notable that Moody’s (June 2016) announced that they 
will analyse the credit implications of the Paris Agreement 
and transition risk. Moody’s identified 13 industries most 
exposed to transition risk. Coal, coal infrastructure and unreg-
ulated power utilities are already being affected and other 
sectors will be affected in the next three to five years. 

While there are many levels of uncertainty in how climate 
risks will impact investors, this does not justify delays in 
efforts to develop climate risk management policies and prac-
tices. We view the Global Investor Coalition guide as a good 
starting point.

Carbon foot-printing

Carbon foot-printing is a starting point to provide a very initial 
assessment as to the relative vulnerability of specific sectors 
to carbon regulations, such as carbon taxes and emission 
standards, particularly when compared to an equity bench-
mark index. If measured accurately, carbon foot-printing can 

|  Measures to address climate risk in investment portfolios
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Metric Available Asset class Pro Con

Climate goal 
alignment

Forecast capital 
plans

ü Listed Equity  
Corp bonds

Actual data  
Open source

Only a few 
sectors

Voluntary 
corporate targets

More sectors than 
capital plans

Only companies 
with targets

Extrapolate past 
trends

Past trends are a 
poor proxy

Transition risk Top down analysis ü Cross-asset Comprehensive Black box method 
from 1-2 providers

Sector level 
analysis

ü Simple Can be 
done in-house

Doesn’t capture 
intra-sector 
trends

Security level 
analysis

Knowledgeable 
analysts

Listed Equity  
Corp bonds

More granular, 
maybe more 
accurate

Bespoke 

Proxy climate 
metrics

Carbon footprint ü All sectors and  
asset classes

Does not cover all 
climate risks, 
needs some 
estimates (black-
box models)

Avoided emis-
sions

ü Listed equity  
Project finance

Can measure 
using GHGs

Green or brown 
share of power 
generation, 
vehicles etc

ü Listed Equity 
Corp bonds

Cross sector aver-
age

Only some 
sectors

Figure 11: Comparison portfolio of carbon disclosure options

Source: 2 Degrees Investing, 2015. The example shown is for illustrative purposes and does not represent any particular investment.

at least help investors identify the potential scale and concen-
tration of transition risks.

KeplerCheuvreux (2015) in cooperation with the IIGCC, the 
2Degrees Investing Initiative and Deloitte published a user 
guide designed to help connect carbon footprint analysis with 
investment objectives such as minimising risk and meeting cli-
mate targets. The ‘Carbon Compass’ reviews all available 
carbon foot-printing methodologies. 

Within Deutsche Asset Management, our ESG Engine com-
bines all major data providers’ climate and other sustainability 
data which can be used to estimate a portfolio’s carbon foot-
print. For more details please see the article on this topic in our 
first Sustainable Finance Report published last year.

However, one of the challenges is the reliability of emissions 
data. According to FTSE Russell (2016), 60% of companies in 
the FTSE All World Index disclose at least a portion of their 
emissions, but there are significant regional differences in 
how companies report their direct (Scope 1) carbon emis-
sions, emissions from external energy providers (Scope 2) and 

an even smaller proportion report emissions associated with 
their suppliers and customers (Scope 3). As a result, many 
companies’ emissions are estimated by different data provid-
ers using different methods. Carbon emissions are also a 
backward looking measure and are only a rough proxy for 
physical, legal, transition climate related risks and has almost 
no correlation with companies developing green business 
opportunities (2 Degrees Investing Nov 2015). 

In the U.S., the California Public Employees Retirement System 
(CalPERS 2015, p.13) scrutinised its entire global equity portfo-
lio. Despite the issues with carbon foot-printing, one of the 
most interesting findings of their work was the significant 
degree of carbon emissions’ concentration within its portfolio, 
such that of the 10,000 companies in CalPERS‘s portfolio, just 
80 are responsible for 50% of their portfolio’s emissions. 

Figure 11, shows different carbon disclosure options cur-
rently in the market for investors to potentially use. Clearly 
this does not cover physical risk and still needs improvement 
regarding the coverage of transition risk. Figure 11 supports 
the FSB Task Force’s aim to improve disclosure.

|  Measures to address climate risk in investment portfolios



80% of European companies disclose their 
carbon emissions compared to 60% of 
North American firms and 50% in Asia. In 
2015-16, disclosure rates improved 11% in 
Asia but only 2% in North America. 
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The lack of reliable and publicly available data helps to explain 
the decision by the Financial Stability Board to establish  
the Task Force on Climate-related Financial Disclosure in  
November 2015. 

The recommendations from the Task Force (see Box II) have 
been published and are in public consultation until February 
2017. Later in 2017, the G20 will advise on how market players 
and governments should implement the recom-mendations. Ini-
tially this will be voluntary but we expect climate risk disclosure 
will become mandatory for companies and the financial sector 
over time. Naturally, enhanced climate disclosure and reporting 
would help in terms of managing climate risks. 

Since carbon emissions and intensity in a portfolio are highly 
concentrated, then steps to monitor, engage and possibly 
reduce that carbon risk can also be focused on a relatively small 
number of constituents. However, given the limitations of car-
bon intensity as a proxy for climate risks, we view the work of the 
Task Force for Climate-related Financial Disclosure as critical to 
enhancing the measurement of carbon risk. 

We would also expect improved reporting and disclosure will 
assist in the objectives of the Montreal Carbon Pledge. This com-
mits signatories to measure and publicly disclose the  
carbon footprint of their investment portfolios on an annual 
basis. Since its launch in September 2014, there are now  
over 120 signatories to the Montreal Carbon Pledge with over 
USD 10 tn assets under management.

|  Measures to address climate risk in investment portfolios

Box II—Recommendations of the Task Force on Climate- 
related Financial Disclosure (TCFD)

Chaired by Michael Bloomberg, this industry led Task Force 
was announced at the Paris Climate Summit in December 
2015 by Financial Stability Board Chairman and Bank of 
England Governor Mark Carney at the request of the G20. 
The Task Force is comprised of banks, corporates, investors, 
accounting firms and rating agencies. The Task Force has 
focused on what constitutes effective financial disclosures. 
Its aims were to develop consistent, comparable, reliable 
and clear disclosures around the carbon intensity of differ-
ent assets (TCFD Dec 2016).

The Task Force stated that “many organisations incorrectly 
perceive the implications of climate change to be long term 
and, therefore, not necessarily relevant to decisions today”.

The Task Force report was published in December 2016 and 
will be subject to a two month consultation before being dis-
cussed by the G20. The Task Force recommends that 
climate-related financial disclosures be made in mainstream 
financial filing and that this should include a review by a 
company’s chief financial officer and audit committee. The 
core elements of climate-related financial disclosures are:

 —  Governance: Disclose the organisation’s internal gov-
ernance of climate related risks and opportunities

 —  Strategy: Disclose the potential impacts on the busi-
ness, its strategy and financial planning

 —  Risk management: Disclose how the organisation iden-
tifies, assesses and manages climate related risks

 —  Metrics and targets: Disclose the metrics and targets 
used to assess and manage relevant climate-related 
risks and business opportunities

The Task Force also recommends companies and the finan-
cial sector undertake and disclose the impact of climate 
scenarios such as the potential implications of policies 
aligned with a 2°C goal. Their report includes supplemental 
guidance for financial and specific non-financial sectors. 

The Task Force concludes that improved climate-related 
financial disclosures will support more appropriate pricing 
of risks and capital allocation. Just as improved financial dis-
closure helped 20th century markets to grow, climate 
disclosure can transform 21st century markets.

Key areas for further work include:

 — Encourage standard setting organisations to align and 
support adoption

 — Further research to understand how climate risks trans-
late into potential financial impacts

 — Develop methods for allocating emissions to asset classes 
other than equities

 — Improve data quality, enhance risk measurement methods
 — Further develop and make public transition scenario tools 
and data

To encourage implementation of the recommendations of 
the FSB Task Force on Climate related Financial Disclosure, 
the asset managers Aviva and Legal and General have stated 
that they will vote against the annual accounts of carbon 
intensive companies if they do not work to improve their dis-
closure in line with the FSB Task Force recommendations. 

We believe that an ongoing process is needed involving a 
wide group of public and private sector stakeholders to dis-
cuss, monitor and continuously improve climate 
disclosure. This should include policy-makers, regulators, 
central banks, international organisations, plus the finance 
sector and key corporate sectors.

If an investor has tried to measure the carbon intensity and/or 
broader climate risks of a portfolio, next steps can include 
deciding how to reduce holdings of most at risk assets, 
whether to consider divestment, how to re-invest in compa-
nies with less climate risks and those who are leaders in 
low-carbon technology solutions (Section 4 of this article) and 
how to engage with companies to encourage improved cli-
mate risk management (Section 5 of this article). 

If an investor is reducing portfolio climate risks, then they can 
consider making a public declaration by signing up to the 
Portfolio Decarbonisation Coalition (PDC) which commits sig-
natories to reduce the carbon intensity of their investment 
portfolios. Membership of the PDC has reached 27 asset 
owners and managers who aim to reduce the carbon intensity 
of around USD 600 million of assets. In addition to portfolio 
decarbonisation a signatory to the PDC also pledges that 5% 
of their portfolio will be dedicated to climate solutions.  
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Assessing climate risk materiality 

In 2010, the U.S. Securities and Exchange Commission pub-
lished guidance that when climate-related risks are material, 
companies must disclose relevant information as part of their 
‘Regulation S-K’ disclosures. However, 40% of disclosures 
used ‘boiler-plate’ statements and only 17% use metrics 
(SASB Oct 2016). This makes it very difficult to compare com-
panies’ performance. 

In address this problem, the Sustainability Accounting Stan-
dards Board (SASB) assessed the materiality of climate risks 
for companies across the entire U.S. economy. Physical, legal 
and transition risks were assessed based on if they could lead 
to financial impacts on revenue, cash flow and operations, 
asset values or financing. SASB found that 72 of 79 industries 
(93% of the U.S. equity market) could be affected in some 
way, indicating that these risks cannot be diversified away. 
SASB developed a Climate Risk Materiality Map, an extract of 
which is shown in Figure 12. 

The climate risk framework allows investors to identify the 
way in which climate risk could impact corporate financial 
value in industry specific ways. SASB’s work was an input to 
the FSB Task Force on Climate related Financial Disclosure. 
The Task Force identified a number of sectors (energy, trans-
port, materials/building and agriculture/food/forest products) 
that would benefit from sector-specific guidance. 

Figure 12: Extract of Climate Risk  
Materiality Map

Sector Physical 
risk

Legal 
risk

Transition 
risk

Pharmaceuticals ü ü

Commercial banks ü

Semiconductors ü ü ü

Iron & Steel ü ü ü

Automobiles ü ü

Chemicals ü ü ü

Appliance 
manufacturing ü

Real estate ü ü ü

Sources: SASB Oct 2016

SASB is also currently consulting (until Q2 2017) on provi-
sional sustainability accounting standards across 79 
industries. While this initiative has started in the U.S., SASB’s 
comprehensive approach (and leadership from its Chair 
Michael Bloomberg and Vice Chair Mary Schapiro, former 
Chair of the Securities and Exchange Commission) makes it a 
global best practice. We expect sector experts will engage 
with SASB to provide feedback on whether they have cap-
tured the most material ESG risks and appropriate indicators. 
We believe SASB recommendations are therefore a key input 
for different disclosure initiatives. 

|  Measures to address climate risk in investment portfolios

3 | Divesting of climate risks 

Divestment typically refers to the withdrawing or withholding 
of financial capital from a specific industry (tobacco), sector 
(energy) or country (Sudan). The factors most often cited to 
justify divestment out of fossil fuels include:

(i) Fossil fuel holdings are unacceptable as investors are ben-
efiting from an industry that is accelerating the hazardous 
effects of climate change

(ii) Divestment out of fossil fuels is believed to be a prudent 
investment decision from a fiduciary perspective as it 
ensures investment portfolios do not succumb to 
stranded asset risk 

(iii) Divestment allows investment portfolios to focus on com-
panies and sectors with green revenues streams, which 
help reduce greenhouse gas emissions and promote the 
transition to a low carbon economy

(iv) Divestment aims to promote climate friendly legislation, 
such as the removal of fossil fuel subsidies and/or the 
introduction of carbon taxes in an effort to curb fossil fuel 
consumption

Starting with U.S. universities and colleges, the past few 
years has seen significant growth in the total assets of institu-
tions that are committed to divest, Figure 13, though this 
does not measure the assets that have actually been divested.

Figure 13: Tracking fossil fuel divestment 

Assets under manageemtn committed to fossil fuel divestment (USD trillion)

Sept 2014

Dec 2015

Dec 2016

Sept 2015

0 1 2 3 4 5

Sources: Arabella Advisors (Dec 2016), Divest-Invest (Dec 2015)

So far, 79% of those divesting are from local government, 
philanthropic, faith-based, health and educational institu-
tions, plus commitments from nearly sixty thousand 
individuals including some notable high net-worth investors. 

Notable private sector investors who have announced partial 
or full divestment include the insurance/asset management 
companies Aegon, Allianz, Aviva, Axa, the AP4 pension fund, 
Norges Investment Management and the Dutch pension  
fund PFZW.

Naturally many divestment programmes lead to replacement 
investment strategies. The typical beneficiaries of the fossil 
fuel divestment switch are renewable energy, energy effi-
ciency, sustainable agriculture and other low carbon 
investment solutions. 

However, for other investors, full divestment out of the fossil 
fuel sector is not considered a viable investment strategy. In 
many instances the removal of certain stocks not only leads 
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to a reduction in risk adjusted returns, but, it can also lead to 
less efficient portfolio diversification. Therefore, investor strat-
egies should also be able to select and prioritise companies 
that are best prepared and positioned to manage and profit 
from the low-carbon transition. 

Critics of the fossil fuel divestment campaign also cite the fact 
that 70% of fossil fuel reserves are held by sovereign states, 
most notably in the Middle East and consequently stranded 
asset risk is more heavily skewed to these entities.

These factors may therefore have contributed to divestment 
programmes that are less aggressive in scope. Rather than 
the complete elimination of all fossil fuel companies, divest-
ment can be confined to companies developing high-cost, 
high-carbon reserves, such as in the coal and oil sands sec-
tors or to companies who are not managing climate risk 
sufficiently strongly. 

Since some investors question what divestment in publicly 
listed fossil fuel companies will achieve, engagement rather 
than outright divestment can be viewed as a more construc-
tive approach.

In certain countries, divestment is moving center stage as a 
result of regulation. In 2015, California’s state legislature 
passed a coal divestment bill that required CalPERS and 
CalSTRS to divest out of their holdings in companies that earn 
at least half of their revenues from coal mining. New York, 
Massachusetts and other U.S. states are examining similar 
divestment bills. Public pension funds are therefore joining 
alongside institutional and individual investors in the fossil 
fuel divestment campaign. 

Oxford University researchers examining fossil fuel and other 
divestment campaigns concluded that direct impacts are 
likely to be limited: share prices are unlikely to suffer precipi-
tous declines and holdings will likely be taken up by neutral 
investors. If divestment is to have any impact on company val-
uation, changes are needed in market norms and by 
constraining debt markets (Smith School, Oct 2013). 

We believe that investor support for implementation of the 
FSB Task Force recommendations and for stronger climate 
policies are likely to be the best ways to lead to changes in 
market norms, the pricing of carbon intensive companies 
share and bond prices and a reduction in climate risks. How-
ever, the divestment movement has and will continue to play 
a key role in this overall process, even if fewer investors divest 
than what advocates may hope. 

4 | Investing in solutions 

While divestment removes any exposure to fossil fuels and 
investor engagement seeks medium-term risk reduction and 
improved returns, exploiting opportunities in green revenue 
streams is also important. 

Source: Bloomberg New Energy Finance (2016)
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According to IEA estimates, to have an 80% chance of limiting 
the rise in global temperatures to no more than 2°C above pre-in-
dustrial levels will require clean energy investment reaching  
USD 500 bn per annum by 2020 and investment of more than 
USD 1 tn per annum by 2030. Clean energy investment hit a 
record high in 2015 of USD 359 bn, before falling to USD 288 bn 
in 2016, Figure 14. Half of the investment reduction is due to fall-
ing equipment prices meaning that more renewable energy 
capacity is actually installed. China and Japan did reduce the 
number of large-scale renewable projects, though offshore wind 
investment grew 40% last year. China remains the largest 
renewable energy market (which we discussed in the first edi-
tion of our Sustainable Finance Report), followed by the U.S. 
(which we discuss in article #4 in this report). 

Figure 14: Total annual clean energy 
investment
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Examples of asset owner low carbon commitments include 
the Dutch health care pension fund PFZW and the Swedish 
National Pension Fund AP4. For PFZW, it has committed to 
halve its portfolio carbon footprint by 2020. This will involve 
divesting completely from coal-related companies by 2020 
and reducing investment in fossil fuel companies by 30%. In 
addition and as part of its investment replacement strategy, 
PFZW will quadruple its investments in sustainability 

The example shown is for illustrative purposes and does not represent any particular investment. There is no assurance that any assumptions or forecasts will come to pass.



16

investment such that it will eventually represent 12% of 
assets over the same time frame. This follows comparable 
clean energy commitments by other asset owners such as 
APG of the Netherlands, Aviva in the UK and Axa in France. 

In terms of technology, over the past few years solar and wind 
have consistently captured over 70% of all renewables invest-
ment. However, significantly larger investment inflows into 
the clean energy sector are required to meet climate goals. 
We expect investment opportunities will be particularly 
focused towards renewable energy, clean transportation and 
energy efficiency. Figure 15 shows the IEA’s forecast for how 
energy investment may change comparing their 2014 New 
Policies Scenario (which refers to the impact of current and 
announced but not implemented policies) and the 450 sce-
nario (which refers to the atmospheric concentration of 
carbon emissions generally associated with a 2°C future).

Fossil fuel related investment represents 54% of total energy 
sector investment in the New Policy Scenario but falls to 42% 
in the 450 scenario.

While coal power investment is 25% higher in the IEA’s 450 
scenario, the total power generation capacity that could be 
added is similar. The higher investment is due to the higher 
cost of more efficient coal power technologies and carbon 
capture and storage (i.e. capturing carbon emissions from 
power plants or factories and injecting emissions to be stored 
long-term in geological formations). 

Action on climate change will require more than USD 1tn in 
clean energy investment per year by 2030. 

Figure 15: Cumulative investment in energy 
supply and energy efficiency by scenario, 
2014-2035 (USD tn)

New Policies Scenario 450 Scenario
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Asset class Opportunities

Equities Create low climate risk benchmarks for passive funds and to evaluate active funds

Ensure climate is a core part of ESG integration efforts in all active funds

Thematic funds: 3% of listed equities have exposure to low carbon technologies but the supply chains 
for these companies may include 27% of the market (Goldman Sachs Nov 2016)

FTSE Russell (June 2016) estimates that 2,400 of 13,400 public companies have green technology  
revenue equal to USD 2.9 tn, nearly the same size as the market capitalisation of emerging markets 
companies 

Bonds Climate aligned bonds from corporates and supranational agencies grew from USD 174 bn in 2012 to 
USD 694 bn in 2015 (labelled green bonds are a subset: USD 77 bn in 2016) CBI (2016)

Standard and Poor’s concluded that climate change is a global mega-trend for sovereign bonds risk  
(S&P Nov 2015)

Integrate climate risk assessment in all actively managed fixed income funds: starting in 2013, S&P  
(Oct 2015) found 299 cases where environmental and climate risks resulted in or contributed to a rating 
revision. In 56 cases, this had a direct and material impact –80% of rating changes were negative

Create low climate risk benchmarks for passive corporate bond funds

Mortgage backed securities (MBS): Banks and regulators could require the incorporation of energy 
cost, energy efficiency and green building value into mortgage underwriting and portfolio stress tests 
to create the potential for green mortgage bonds

Policy and market innovation should expand on the USD 1.5 bn+ of asset backed building retrofit green 
bonds issued (Renovate America Nov 2016) 

Infrastructure Target low-carbon technologies within general infrastructure funds

Target urban infrastructure technologies to support smart/compact city growth

Consider using the Standard for Sustainable and Resilient Infrastructure (SuRe) to measure and monitor 
assets’ resilience to climate risks (GIB, July 2016)

Real estate Improve the energy efficiency of buildings (see article #6 in this report)

Improve physical climate risk analysis of real estate

Private equity Opportunities to support the expansion of new technologies, such as in the U.S. or in China 

Investors can use the private equity climate guide to ask general partners about their climate risk and 
opportunity identification, regulatory assessment, management and reporting (IIGCC 2016)

General partners can use the guide to ask their current and potential investees similar questions

Private debt Particularly for some emerging markets and/or new sectors/technologies, using public capital to reduce 
private investor risk is an important way to deploy capital where needed and create new sources of yield 
for investors that also contribute to sustainability and climate goals

Figure 16: Asset class climate related investment options

Source: Deutsche AM analysis 2016, Climate Bonds 2016, FTSE Russell June 2016, GIB 2016, IIGCC 2016, S&P May 2014
The example shown is for illustrative purposes and does not represent any particular investment.

|  Measures to address climate risk in investment portfolios

Almost every asset class in the public and private markets has 
the opportunity and the necessity to contribute the capital 
necessary for low carbon technology solutions. Figure 16  
displays current and future options for climate related invest-
ment in different asset classes.

While climate change is relevant to all asset classes, the  
Principles for Responsible Investment’s (PRI) 2015 industry 
assessment found that climate change is only mentioned 

by 10% of signatories as an issue affecting investment 
performance/selection for listed equity, 12% for fixed  
income, 18% for private equity, 27% for real estate and  
48% for infrastructure (PRI 2015). We expect that the  
2016 assessment will show higher results, particularly due  
to the Paris Climate Agreement becoming international law, 
the FSB Task Force (see Box I and II), and more asset owner 
requests/requirements.
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5 | Engaging investees and governments 

Another route to affect change within companies is through 
engagement, which is defined as investors seeking to bring 
about change in ESG issues through dialogue with compa-
nies and markets. 

Engagement primarily includes written correspondence and 
investor-company meetings but can escalate to statements to 
the press and at annual general meetings, shareholder resolu-
tions, voting against approval of a company’s annual 
accounts and even divestment. Investor engagement can 
cover a wide range of topics from business strategy, perfor-
mance, risk, capital structure and ESG issues including 
climate change. 

In September 2013, 75 investors with USD 3.5 tn in assets 
launched the Carbon Asset Risk initiative to ask 45 of the larg-
est fossil fuel companies to disclose the magnitude and 
improve their management of carbon risks. Since then, the 
management of six major European oil companies supported 
shareholder resolutions for the companies to undertake  
climate stress tests (leading to votes of 98%+ in favour) and 
wrote a joint letter to the UN calling for a global price on car-
bon (Ceres 2015). Similar shareholder resolutions received 
38% at ExxonMobil and 41% at Chevron (Ceres May 2016). 

While more major investors are likely to support similar reso-
lutions in 2017, the appointment of ExxonMobil’s CEO as U.S. 
Secretary of State and the new U.S. government’s approach 
to climate and energy policies will likely affect whether major 
U.S. investors also support these resolutions. U.S. investors 
who supported the resolutions at European oil companies 
have been criticised for not supporting nearly identical resolu-
tions in the U.S., just because management did not support 
the resolution. 

Investor groups have published a series of ‘Investor Expecta-
tions’ for sectors including oil and gas, electric utilities, 
automotive and the mining industry. These reports provide a 
guide for investors to have a constructive engagement with 
company boards to encourage stronger sustainable business 
strategies. The guides address company governance,  
operational efficiency, strategy implementation, preparation 
for physical climate risks, public policy, transparency  
and disclosure. 

Research (Dimson, Karakaş and Li, Aug 2015, p.3–4) has 
found that engagement can have positive financial benefits. 
Figure 17, show a positive return for companies which made 
changes following an investor engagement with them on 
environmental and corporate governance issues. The aca-
demics studied 613 U.S. companies engaged by a U.S.  
asset manager between 1999 and 2009. While it took 2–3 
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engagements of 1–1.5 years each for a ‘success’, the time 
and effort appears to be worthwhile. The companies engaged 
were large, mature and before engagement had poor perfor-
mance both financially and reputationally. 

Based on a historical analytical comparison to similar firms, 
the academics found that the year following a successful 
engagement, the performance of the company improved 
7.1% (cumulative abnormal return). The performance 
improvement was even higher when the investor engage-
ment focused on corporate governance (8.6% cumulative 
abnormal return) and for climate change (10.3% cumulative 
abnormal return). 

Figure 17: Investment returns from
engagement
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Source: Dimson, Karakaş and Li, Aug 2015

Following a successful engagement, the firms’ performance 
improved, it attracted a wider investor base and had lower 
stock volatility. For environmental/social engagements, the 
return on assets and ratio of sales to employees improved sig-
nificantly, indicating that engagement can improve customer 
and employee loyalty. Dimson, Karakaş and Li (Aug 2015) 
conclude that “Active ownership attenuates managerial myo-
pia and hence helps to minimize inter-temporal losses of 
profits and negative externalities”. 

This finding corresponds with CDP which found that compa-
nies in the S&P500 that are actively managing climate risks 
had an 18% higher return on investment and 67% higher 
return than companies who did not disclose their emissions. 
Companies with stronger climate risk management had 50% 
lower volatility over the previous ten years and grew dividends 
21% more than low scoring peers (CDP 2014). 
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On other ESG issues, growing numbers of investors are 
undertaking engagement activities, Figure 18. In addition,  
a number of industry stewardship codes have been created 
(see article #1 in this report) to encourage engagement. The 
PRI (2015) also found that asset owners are increasingly 
engaging directly as well as via their asset managers. 

Figure 18: European ESG engagement
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Despite the growth of investor engagement and the positive 
benefits that engagement can create, the quantity and quality 
of investor engagement with companies is likely lower than 
ideal. As well, PRI (2015) found that climate was only men-
tioned as a focus for 17% of signatories’ ESG engagement 
activities last year. We expect that this figure will be higher for 
2016, but this is only within those investors who do undertake 
broad engagement activities. 

The Kay Review of UK Equity Markets and Long-Term Deci-
sion-Making (2012) concluded that stewardship or 
engagement is a core function of equity markets. Kay stated 
that the focus should be quality not number of engagements. 
However, the fragmentation of equity markets has reduced 
the incentives for engagement. Asset manager competition 
of trying to outperform based on anticipating changes in mar-
ket prices and keeping fees low, reduces the incentive to 
undertake engagement. Engagement activities that improve 
company performance benefits the entire market, which  
creates under-investment in engagement. 

The UK Law Commission (2014), which advises the UK parlia-
ment on question of law, concluded that there was not a duty 
on pension trustees or other investors to undertake steward-
ship activities (though the UK Pensions and Lifetime Savings 
Association had suggested that it should be). Asset managers 
should ‘comply or explain’ their approach to the Stewardship 
Code. Requiring engagement would require a change in law. 

Source: Sustainalytics and Cass Business School June 2016
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Assumptions estimates and opinions contained in this docu-
ment constitute our judgment as of the date of this document 
and are subject to change without notice. There is no assur-
ance that any assumptions or forecasts will come to pass.

The EU Shareholder Rights Directive became law in late 2016 
and member states will have to implement its provisions in 
national law. Amongst its aims are to increase the level and 
quality of engagement of asset owners and managers with 
their investee companies. Essentially the Directive requires 
investors and asset managers to disclose (or explain why they 
do not) information on their engagement policy, how engage-
ment is carried out and integrated in their investment 
strategy, how potential conflicts of interest are handled and 
the exercising of proxy voting rights (EC 2016). 

As countries look to implement this Directive as well as the 
FSB Task Force recommendations and climate policies more 
broadly, best practice sharing between investors, regulators 
and companies is needed. 

The PRI’s annual evaluation of signatories does include a sec-
tion on engagement and proxy voting. Signatories are 
evaluated by the PRI on the objectives of their engagement 
activities, the number and intensity of companies engaged by 
the investor and collectively with other investors, the percent-
age of votes cast and whether companies were informed of 
the rationale for abstaining/voting against management. 

We also expect asset owners to put more weight on engage-
ment when deciding to award investment mandates. Given 
the positive benefits of engagement, incorporating engage-
ment requirements in investment mandates would be in asset 
owners’ own interests. However, balancing how this is paid 
for may need discussion between asset owners and manag-
ers, particularly for passive strategies. 

Mercer (Feb 2015) established an ESG rating for passively man-
aged funds but did not award a top score in their evaluation of 
five of the world’s largest passive fund managers. Mercer evalu-
ated how well passive fund managers undertook proxy voting, 
engagement, industry collaboration and ESG reporting. 

A Mercer researcher stated “Passive investors have a clear 
financial interest in the long-term welfare of companies they 
invest in, but they are unable to take direct action through buy-
ing and selling stocks as active managers do. As they can’t 
walk away from companies that underperform, engagement 
with companies should be a core function for investment firms 
that manage passive strategies”. ESG and climate focused 
benchmarks can be created that would exclude companies or 
allow companies to rejoin an index if they improved their ESG 
and climate related policies and practices.

While passively managed strategies have grown rapidly, ESG 
engagement is not a common practice. We expect this will 
change as leading asset owners look to secure the benefits  
of engagement and as asset managers aim to differentiate 
their offering. 

Assumptions estimates and opinions contained in this document constitute our judgment as of the date of this document and are subject to change without notice. There is no assurance that 
any assumptions or forecasts will come to pass.
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Policy engagement

Investors played an important role in encouraging governments 
to reach and then ratify the Paris Climate Agreement. 

A survey of PRI (2015) signatories found that 76% believed the 
PRI have a role in influencing policy to support long-term sus-
tainable investment practices. However, of 814 PRI signatories 
only 332 (41%) indicated that they—individually or in collabora-
tion with others—had conducted dialogue with public policy 
makers or regulators in 2014. While 63% of PRI asset owner sig-
natories engaged policy makers in 2015 (a slight increase from 
2014), only 50% of asset managers engaged policy makers in 
2015 (which was a slight decrease from 2014). More PRI signa-
tories in the UK and Australia undertook climate policy 
engagement in 2015 than in other regions. 

The PRI (2014) published a report on the case for institutional 
investors to undertake public policy engagement, case studies 
and lessons learned and practical recommendations for inves-
tors and policy-makers to better account for ESG factors in 
public policymaking. 

In the forward to the report, Lord Adair Turner (former head of 
the UK financial regulator and the UK’s official climate change 
policy advisory committee) stated:

“Individual and voluntary action alone cannot deliver a financial 
system appropriately focused on long-term objectives. Public pol-
icy is also needed. Without public standards on disclosure of risk, 
less responsible companies and investing institutions may enjoy 
short-term advantages. Without a clear commitment to robust 
carbon pricing, the incentives to develop clean energy and 
improve energy efficiency will still be too weak. Financial institu-
tions which want to adopt long-term horizons and to act 
responsibly in investors and society’s long term interest, cannot 
therefore avoid engagement in the public policy debates which 
will shape the context in which they operate.”

One of the Principles for Responsible Investment is that signato-
ries commit to identify and remove “obstacles to a sustainable 
financial system that lie within market practices, structures and 
regulation”. Despite this requirement, investors may be sceptical 
about whether public policy engagement makes a difference, a 
lack of understanding of how to influence policy processes or be 
concerned about the costs and time-frames involved. 

The PRI report addresses each of these concerns by examining 
how investors played key roles in creating changes in corporate 
and investor ESG disclosure in France, the EU’s insurance sector 
regulations, Japan’s Stewardship Code, South Africa’s Code for 
Responsible Investing, and U.S. SEC guidance on corporate cli-
mate change disclosure. 

One of the main ways investors have been active in the area of 
climate policy is through the four regional groups of the Global 
Investor Coalition on Climate:

 — Institutional Investors Group on Climate Change  
(IIGCC—Europe)
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 — Investor Network on Climate Risk (INCR—North America)
 — Investors Group on Climate Change (IGCC—Australia and 
New Zealand)

 — Asia Investors Group on Climate Change (AIGCC)

Collectively these groups have more than 250 investors with 
assets of over USD 24 tn. While their membership has been 
growing over the past several years, PRI signatories have  
USD 59 tn in assets. This indicates that many more investors 
do not act cooperatively on climate policy by, for instance, 
meeting with and writing letters to policy makers. 

6 | Conclusion 

The physical, regulatory and transition risks associated with 
climate change are capturing increasing attention among pol-
icymakers, regulators and investors. We view the work of the 
FSB’s Task Force on Climate-related Financial Disclosure as 
critical in delivering enhanced climate risk data. The Task 
Force’s work, if widely adopted, will enable investors not only 
to measure more accurately the degree of climate associated 
risk in their portfolios, but it will also facilitate the debate as to 
whether and how investors want to address these risks. 
Indeed the climate risk debate is intensifying as investors con-
sider the various merits of fossil fuel divestment, investor 
engagement and/or climate investment solutions. Despite 
certainties, climate change is a material risk that investors can  
and should begin managing with a variety of tools and 
approaches.

Indeed we find an increasing number of asset owners adopt-
ing low carbon commitments. This involves not only reducing 
or excluding completely holdings in the fossil fuel sector, but, 
also raising allocations to green investments such as clean 
energy and green infrastructure. We expect these activities 
will continue not least given the relentless march of legisla-
tion in this area and the associated portfolio risks this entails.

One of the aims of engagement with fossil fuel companies is 
to deliver more transparency in their investment decisions. 
Shareholders can assist management in assessing how  
certain activities will impact the climate, such as high-cost 
high-carbon capital expenditures. Consequently more scru-
tiny can be placed on such carbon intensive projects. 
Engagement can also be justified on the expectation of 
extracting superior returns.

Investors are becoming increasingly engaged in policy  
initiatives and governments are appropriately giving their  
suggestions more weight due to their long-term ESG and 
financial perspectives. This trend is likely to be encouraged by 
forward looking asset owners rewarding asset managers who 
undertake policy engagement, regulators encouraging or 
allowing asset owners and managers to engage on policy 
issues and by investors looking to differentiate themselves, 
gain advance knowledge of new policies and to improve the 
market for ESG and low climate risk investment solutions. 
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representation or warranty is made by Deutsche Bank as to the 
reasonableness or completeness of such forward looking state-
ments or to any other financial information contained herein.

This document may not be reproduced or circulated without 
our written authority. The manner of circulation and distribu-
tion of this document may be restricted by law or regulation in 
certain countries, including the United States.

This document is not directed to, or intended for distribution 
to or use by, any person or entity who is a citizen or resident of 
or located in any locality, state, country or other jurisdiction, 
including the United States, where such distribution, publica-
tion, availability or use would be contrary to law or regulation 
or which would subject Deutsche Bank to any registration or 
licensing requirement within such jurisdiction not currently 
met within such jurisdiction. Persons into whose possession 
this document may come are required to inform themselves 
of, and to observe, such restrictions.

Unless notified to the contrary in a particular case, investment 
instruments are not insured by the Federal Deposit Insurance 
Corporation ("FDIC") or any other governmental entity, and 
are not guaranteed by or obligations of Deutsche Bank AG or 
its affiliates.

Hong Kong 

The contents of this document have not been reviewed by any 
regulatory authority in Hong Kong. You are advised to exer-
cise caution in relation to the investments contained herein. If 
you are in any doubt about any of the contents of this docu-
ment, you should obtain independent professional advice. 

This document has not been approved by the Securities and 
Futures Commission in Hong Kong nor has a copy of this  
document been registered by the Registrar of Companies in 
Hong Kong and, accordingly, (a) the investments (except for 
investments which are a "structured product" as defined in 
the Securities and Futures Ordinance (Cap. 571 of the Laws  
of Hong Kong) (the "SFO")) may not be offered or sold in Hong 
Kong by means of this document or any other document oth-
er than to "professional investors" within the meaning of the 
SFO and any rules made thereunder, or in other  
circumstances which do not result in the document being a 
"prospectus" as defined in the Companies (Winding Up and 
Miscellaneous Provisions) Ordinance (Cap. 32 of the Laws of 
Hong Kong) ("CO") or which do not constitute an offer to the 
public within the meaning of the CO and (b) no person shall  
issue or possess for the purposes of issue, whether in  
Hong Kong or elsewhere, any advertisement, invitation or 
document relating to the investments which is directed at, or 
the contents of which are likely to be accessed or read by, the 
public in Hong Kong (except if permitted to do so under the 
securities laws of Hong Kong) other than with respect to the 
investments which are or are intended to be disposed of  
only to persons outside Hong Kong or only to "professional  
investors" within the meaning of the SFO and any rules made 
thereunder.

Singapore 

The contents of this document have not been reviewed by the 
Monetary Authority of Singapore (MAS). The investments 
mentioned herein are not allowed to be made to the public or 
any members of the public in Singapore other than (i) to an in-
stitutional investor under Section 274 or 304 of the Securities 
and Futures Act (Cap 289) ("SFA"), as the case may be, (ii) to a 
relevant person (which includes an Accredited Investor) pur-
suant to Section 275 or 305 and in accordance with other 
conditions specified in Section 275 or 305 respectively of the 
SFA, as the case may be, or (iii) otherwise pursuant to, and in 
accordance with the conditions of, any other applicable provi-
sion of the SFA.
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Kingdom of Bahrain
For Residents of the Kingdom of Bahrain: This document does 
not constitute an offer for sale of, or participation in, securi-
ties, derivatives or funds marketed in Bahrain within the 
meaning of Bahrain Monetary Agency Regulations. All appli-
cations for investment should be received and any allotments 
should be made, in each case from outside of Bahrain. This 
document has been prepared for private information purpos-
es of intended investors only who will be institutions. No invi-
tation shall be made to the public in the Kingdom of Bahrain 
and this document will not be issued, passed to, or made 
available to the public generally. The Central Bank (CBB) has 
not reviewed, nor has it approved, this document or the mar-
keting of such securities, derivatives or funds in the Kingdom 
of Bahrain. Accordingly, the securities, derivatives or funds 
may not be offered or sold in Bahrain or to residents thereof 
except as permitted by Bahrain law. The CBB is not responsi-
ble for performance of the securities, derivatives or funds.

State of Kuwait
This document has been sent to you at your own request.  
This presentation is not for general circulation to the public in  
Kuwait. The Interests have not been licensed for offering in 
Kuwait by the Kuwait Capital Markets Authority or any other 
relevant Kuwaiti government agency. The offering of the Inter-
ests in Kuwait on the basis a private placement or public  
offering is, therefore, restricted in accordance with Decree 
Law No. 31 of 1990 and the implementing regulations thereto 
(as amended) and Law No. 7 of 2010 and the bylaws thereto 
(as amended). No private or public offering of the Interests is  
being made in Kuwait, and no agreement relating to the sale 
of the Interests will be concluded in Kuwait. No marketing or 
solicitation or inducement activities are being used to offer or 
market the Interests in Kuwait.

State of Qatar
Deutsche Bank AG in the Qatar Financial Centre (registered 
no. 00032) is regulated by the Qatar Financial Centre  
Regulatory Authority. Deutsche Bank AG - QFC Branch may 
only undertake the financial services activities that fall within 
the scope of its existing QFCRA license. Principal place of 
business in the QFC: Qatar Financial Centre, Tower, West Bay, 
Level 5, PO Box 14928, Doha, Qatar. This information has 
been distributed by Deutsche Bank AG. Related financial 
products or services are only available to Business Customers, 
as defined by the Qatar Financial Centre Regulatory Authority.

Kingdom of Saudi Arabia
Deutsche Securities Saudi Arabia LLC Company, (registered 
no. 07073-37) is regulated by the Capital Market Authority. 
Deutsche Securities Saudi Arabia may only undertake the  
financial services activities that fall within the scope of its  
existing CMA license. Principal place of business in Saudi 
Arabia: King Fahad Road, Al Olaya District, P.O. Box 301809, 
Faisaliah Tower – 17th Floor, 11372 Riyadh, Saudi Arabia.

United Arab Emirates
Deutsche Bank AG in the Dubai International Financial Centre 
(registered no. 00045) is regulated by the Dubai Financial  
Services Authority. Deutsche Bank AG – DIFC Branch may 
only undertake the financial services activities that fall within 
the scope of its existing DFSA license. Principal place of  
business in the DIFC: Dubai International Financial Centre, 
The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. 
This information has been distributed by Deutsche Bank AG. 
Related financial products or services are only available to 
Professional Clients, as defined by the Dubai Financial  
Services Authority.

Australia
In Australia, issued by Deutsche Australia Limited (ABN  
37 006 385 593), holder of an Australian Financial Services  
License. This information is only available to persons who  
are professional, sophisticated, or wholesale investors as  
defined under section 761 G of the Corporations Act 2001 
(Cth). The information provided is not to be construed as  
investment, legal or tax advice and any recipient should take 
their own investment, legal and tax advice before investing. 
An investment with Deutsche Asset & Wealth Management  
is not a deposit with or any other type of liability of Deutsche 
Bank AG ARBN 064 165 162, Deutsche Australia Limited or 
any other member of the Deutsche Bank AG Group. The capi-
tal value of and performance of an investment is not in any 
way guaranteed by Deutsche Bank AG, Deutsche Australia 
Limited or any other member of the Deutsche Bank Group. 
Deutsche Australia Limited is not an Authorised Deposit- 
taking Institution under the Banking Act 1959 nor regulated 
by APRA. Investments are subject to investment risk, includ-
ing possible delays in repayment and loss of income and 
principal invested.
  
New Zealand
The interests in the product or Fund may not, directly or indi-
rectly, be offered, sold or delivered in New Zealand, nor may 
any offering document or advertisement in relation to any of-
fer of the interests in the product or Fund be distributed in 
New Zealand, other than: (A) to persons who habitually invest 
money or who in all circumstances can properly be regarded 
as having been selected otherwise than as members of the 
public; or (B) in other circumstances where there is no contra-
vention of the Securities Act 1978 of New Zealand.

United States 
Neither Deutsche Asset Management nor any of its represen-
tatives may give tax or legal advice. Consult your legal or tax 
counsel for advice and information concerning your particular 
situation. The opinions and forecasts expressed are those of 
the contributing authors of this presentation as of February 1, 
2016 and not necessarily those of Deutsche AWM Distributors, 
Inc. or Deutsche Bank Securities Inc. All opinions and claims 
are based upon data at the time of publication of this presen-
tation and may not come to pass. This information is subject 
to change at any time, based upon economic, market and  
other conditions and should not be construed as a recom-
mendation. For institutional investors only. Not for retail  
distribution.  I-40529-4 (5/17)
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