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THE RISk OF CLImATE CHANgE FOR FINANCIAL mARkETS ANd INSTITUTIONS: 

CHALLENgES, mEASURES AdOpTEd ANd INTERNATIONAL INITIATIVES

the 2015 paris agreement acknowledged the need to mobilise financial flows towards 

investments supportive of a low-greenhouse-gas-emissions economy and that are 

environmentally beneficial, what is known as “green finance”. the article explains the 

debate on the new demands climate change places on the financial system as a whole and 

on the banking system in particular, so that they may join the fight to minimise damages 

and support preventive initiatives. an analysis is made of the extent to which the financial 

markets and banks acknowledge and act in consequence of the risks to which climate 

change exposes them. the main national and international measures geared to improving 

the perception of climate risk and to helping financial markets and intermediaries identify 

green projects are also reviewed. the authors conclude that climate change has not been 

fully taken on board by the financial sector and they identify several obstacles preventing 

the mobilisation of funds for green projects, although the overall assessment at the 

international level reveals favourable developments in this respect.  

Combating climate change is one of the most pressing issues on the political agenda of 

countries and international organisations. after several international conferences on 

climate change sponsored by the united nations, the paris conference of 2015 set clear 

objectives shared by virtually all nations to prevent a global temperature rise and to ensure 

sustainable economic development. the paris agreement sets out a number of specific 

goals in article 2, including: to prevent the earth’s temperature from rising by more than 

2ºC compared with pre-industrial levels; to increase the economy’s adaptability to the 

adverse impacts of climate change; to foster development with low greenhouse gas 

emissions; and to encourage financing for the investments required to support sustainable 

economic growth. 

Compliance with these objectives is instrumented through different national plans (the so-

called National Development Goals or ndGs), which have common elements and principles 

but must be adapted to the specific circumstances of each country depending on, for 

example, its sources of energy or its level of development. the degree of compliance with 

these plans shall be reviewed periodically. these plans comprise different measures and 

instruments which include establishing a price for carbon dioxide emissions, incentives to 

develop or improve renewable energy production, the development of carbon sinks, 

promoting civic education to encourage energy saving or redesigning mobility in cities. 

to achieve these goals, it is essential for funds to be mobilised to support the necessary 

investments. therefore, the financial sector will have to play a crucial role. in fact, the paris 

agreement explicitly mentions financial flows in its articles. the financial sector’s role not 

only relates to its capacity to channel and act as intermediary for the financial resources 

required to transform the productive structure of the economy, but also involves identifying 

and assessing risks, which is of utmost importance when creating incentives for the various 

agents to adopt investment and production decisions that are in keeping with the 

environmental objectives agreed on by virtually all nations.

in this regard, it is not surprising that while public authorities develop their energy transition 

plans, the financial community is beginning to pay closer attention to the creation of 

instruments aimed at investments that are compatible with a sustainable economy. there 

is also an increasing interest in the ways in which the economic risks brought by climate 
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1 Introduction 
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change can be measured and identified. it is important to note that these risks entail not 

only the financial damage associated with natural disasters related to climate change 

(known as physical risk), but also the costs that certain companies may incur under 

tougher environmental legislation which, for example, penalises the carbon footprint of 

production, known as transition risk (see section 2.1).

the banking sector is also affected by this trend, in a number of different areas. first, after 

the great financial crisis, the banking sector has showed higher concern for risks related 

to corporate social responsibility, among them environmental risks. therefore, as has 

occurred in other sectors, it has started to focus on instruments for investments that are 

compatible with a more sustainable economy. it is also becoming more concerned about 

measuring and identifying the exposure of its assets to climate-change related risks. 

lastly, as in other sectors, banks must review the information they publish periodically, so 

that investors and analysts can assess each institution’s progress in mitigating these risks. 

this article aims to review the main changes taking place in the financial sector as a result 

of the transition towards a more sustainable economy, and the main initiatives being 

discussed in the private and public sectors, at national and international level, focusing 

particularly on europe. thus, in section 2, the different climate change risk categories are 

defined, paying particular attention to the transition or carbon risk. the article goes on to 

address the question of whether the markets, investors, and especially the banks are 

factoring in climate risks in their financing and investment decisions. How investors value 

these “green” instruments and how they compare with similar instruments not classified as 

such can give us an idea of their sensitivity to environmental risks. section 3 examines the 

obstacles to the internalisation of climate change risks and the full development of green 

financing. it also considers some of the initiatives in the private and public sectors at the 

national level to tackle these obstacles. section 4 reviews international initiatives to 

coordinate the financial sector’s response to climate change and the efforts to overcome 

the difficulties in achieving the decarbonisation of economies and complying with the paris 

agreement. lastly, some conclusions are drawn in section 5. 

analysts usually assess environmental risk along with other factors, such as social and 

governance aspects, commonly known as esG (environmental, social and Governance). 

However, the risk relating to climate change merits a separate analysis, since it has distinct 

characteristics that make it difficult to justify the joint consideration of different concepts 

from a methodological standpoint. the consideration of environmental risks by social and 

economic agents is a long-established fact, at least in parts of the financial sector. we 

refer specifically, to aspects such as industrial accidents that have a harmful impact on the 

environment (for example, an oil spill) or natural disasters for which insurance and 

reinsurance firms have been offering financial coverage for some time.1 this article shall 

focus in particular on risks associated with climate change and global warming, phenomena 

to which attention has turned more recently (2dii, 2015a). 

risks associated with climate change are classified into two broad categories: physical 

risks, which arise as a result of climate-related or geological events or changes affecting 

the equilibrium of ecosystems (G20, GfsG, 2016), and transition risks, which relate to the 

transition to a low-carbon economy as a response to climate change. physical risks may 

1 these risks can be transferred to other agents by means of catastrophe bonds, which have existed since the 
mid-1990s and are usually issued by reinsurance companies (also by other sectors) and bought by investors 
facing losses as a result of a natural disaster. see edesses (2015). 

2  Is the financial system 
taking climate change 
risks into account?

2.1  Climate-CHanGe risks: 

ConCept, faCtors  

and measures 
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arise gradually (e.g. rising sea levels, desertification) or abruptly (e.g. storms, droughts) 

and always entail physical damage to companies’ assets, supply chain disruptions or an 

increase in the costs required to address such events (wri and unep-fi, 2015 and tCfd, 

2017a).2 transition risks, also known as carbon footprint, are associated with the policy 

priorities set by each country to combat climate change, in which the reduction of 

greenhouse gas emissions normally plays a key role.3 these policies could end up affecting 

companies, either by having an impact on their economic activities or on the assets in 

which they have invested. these concepts are not unrelated; the more decisive the 

measures to combat climate change or, in other words, the higher the transition risk, the 

lower the future physical risks and vice versa (finansinspektionen, 2016; federal ministry 

of finance, 2016). 

Carbon or transition risk, which is probably one of the most analysed aspects of climate 

change, encompasses several factors or sub-categories (see wri y unep-fi, 2015): 

– the political factor, which refers to the impact of regulatory and legislative 

changes (e.g. the paris agreement, at international level, but also at national 

and local levels), either to limit the actions that contribute to damaging the 

environment and speeding up climate change, or to increase the ability to adapt 

to the adverse effects of climate change (tCfd, 2017a). this includes, for 

example, setting direct and indirect limits or taxes on greenhouse gas emissions, 

the creation of carbon pricing systems (e.g. the eu’s emissions trading system), 

anti-pollution standards or standards to foster the development of low-carbon 

technologies, etc. 

– the legal factor referring to the legal proceedings that companies may face if 

they fail to comply with environmental legislation, for example. 

– the technological factor, relating to the development of low-carbon or energy-

efficient technologies (e.g. rapidly decreasing solar energy prices in recent 

years).4 

– market and economic factors, which include the impact on the operational and 

financial viability of assets of changes in market conditions and in the economy, 

such as changes in oil and coal prices and demand. 

– reputational and social factors, less clear-cut and more difficult to measure, 

arising from a company’s image being linked to the use and promotion of assets 

involving high carbon emission levels. this includes, for example, the impact of 

campaigns to promote divestment in fossil fuel companies. 

financial institutions, in particular, face what may be considered an additional regulatory 

risk, consisting of  changes made to financial regulations to address climate change which 

2 a third type of risk, known as liability risk, could also be considered separately (Carney, 2015 and volz, 2017). 
this risk could arise if compensation is sought by those suffering losses related to climate change or environmental 
damage, and could have a major impact on some sectors, such as insurance firms. 

3 wri and unep-fi and 2dii associate carbon risk with non-physical climate change risk (unep-fi, 2015 and 2dii, 
2015a). Görgen et al. (2017) relate the carbon risk factor with a company or asset’s value as a result of the 
transition to an economy towards a low-carbon economy. this article therefore uses carbon risk as a synonym 
for transition risk. 

4 for example, between 2007 and 2014, the price of photovoltaic solar panels fell by 80% (see world economy 
Council, 2017).
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may require them to change their policies regarding investment in carbon-intensive assets 

or strengthen their management and transparency with regard to their exposure to climate 

change risks. 

measuring carbon risk is not straightforward but can be approximated in a number of 

different ways. the most popular approximation is known as the “carbon footprint”, which 

refers to a company’s level of greenhouse gas emissions over a period of time.5 a more 

comprehensive quantification of this risk, as suggested by Hoffman and Busch (2008), 

could take into account the carbon (or fossil fuel) input in a company’s production process 

(for example, plastic materials, even though they are not sources of emissions), and the 

carbon output, creating the concept of “carbon usage”. there are also alternative 

indicators, such as “carbon intensity”, which is the ratio between a company’s “carbon 

usage” for a defined period of time and the sales or profit levels.6 these measures not only 

apply to specific companies, but may be used in other areas. thus, in msCi (2015), it is 

explained how these indicators may be used with investment portfolios, using the “carbon 

intensity” and the “weighted average carbon intensity” ratios as proxies for the efficiency 

and exposure of a portfolio to carbon-intensive companies, respectively. 

another way of approximating carbon risk is to identify the emissions linked to the fossil 

fuel reserves that cannot be burnt according to the objectives of the paris agreement7 

(Cti, 2011). using this approach, risk analysis consists of identifying sectors and companies 

that own these reserves (and the assets linked to these reserves), which could suffer 

substantial revaluations before the end of their useful life. in other words, these reserves 

could be “stranded” in the transition to a low-carbon economy.8 

in the case of physical risks of climate change, other methods that take into account, for 

instance, the geographical location of companies, their assets and their sensitivity to 

climate-related events, need to be used, depending on their specific characteristics (see, 

for example, deutsche asset management and Global research institute, 2017 and dnB, 

2017). 

the inclusion of climate change risk and of carbon risk, in particular, in the price of financial 

instruments, is essential for mobilising the resources necessary to support the transition to 

an economy with low greenhouse gas emissions. one of the first studies to try to determine 

whether or not such support exists was conducted by the Carbon tracker initiative (Cti), 

which introduced the concept of the “carbon bubble” in 2011 (Cti, 2011) and concluded that 

the markets were still far from putting a price on carbon risk. this study (and its 2013 update, 

see Cti 2013) considers what it believes to be an incorrect valuation of fossil fuel reserves 

by the financial markets as a market failure, for the following reasons: 1) approximately 

65-80% of the reserves of publicly listed gas, coal and oil companies are not burnable 

5 in spite of the progress in the measurement of the carbon footprint, there can be other factors that determine the 
exposition to carbon risk of a company or a portfolio [msCi (2015)]. for instance, a study of 2dii (2015b) 
concluded that there is almost no correlation between the carbon intensity measure of a company and the value 
of carbon risk of that specific company according to several analysts. therefore, it is important to take into 
account other factors and not oversimplify this risk in just one measure. 

6 fir (2016) from a more positive angle, proposes measuring “avoided emissions”.
7 the intergovernmental panel on Climate Change (ipCC) estimates that, at the current pace, fossil fuel reserves 

that could be burnt to meet climate change objectives, will have run out completely by 2045 (ipCC, 2017), which 
means that most of the fossil fuel reserves that currently exist are unburnable (ipCC, 2014). However, the current 
valuation of many fossil fuel companies depends largely on these reserves. 

8 assets such as drilling platforms and distribution infrastructures could become unusable, with negative 
repercussions for other industries such as electricity production, heavy industry, agriculture, transport and real 
estate (ndB, 2016). 

2.2  are tHe markets takinG 

Climate CHanGe risks 

into aCCount? 
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in a 2ºC scenario, which is a clear example of the fossil fuel sector’s specific transition 

risk (see Boe, 2017); 2) large amounts of capital  are still being spent on exploiting new 

reserves, despite the fact that current reserves already exceed the carbon budget (this is 

known as “wasted capital”) and 3) the new york and london stock markets have a very high 

absolute exposure to fossil fuel reserves (Cti, 2013).9 therefore, the authors conclude that a 

significant adjustment to the price of shares of fossil fuel-based companies can be expected 

in the near future, with all the consequences that this may entail for their investors.

However, subsequent academic studies provide some evidence of the fact that markets 

are beginning to take carbon risk into account. for example, Griffin et al. (2015) show 

that the shares of gas and oil companies in the united states reacted adversely (with a 

1.5%-2% drop) to the publication in 2009 of two articles in the journal Nature10 which 

warned that only a fraction of fossil fuel reserves are burnable if the rise in temperature 

is to be limited to 2ºC by 2050. However, although statistically significant, this adverse 

reaction seems negligible in economic terms.11 Jung et al. (2014) have found that, in 

the case of a group of australian companies, those with higher carbon-related risk 

exposure face a higher cost of debt and can mitigate this penalty by providing evidence 

regarding their sensitivity to environmental issues. Görgen et al. (2017) have explained 

the way in which the capital markets quantify carbon risk, using datasets relating to 

greenhouse gas emissions and to the environmental agenda, and have found that 

companies considered to be “brown” (that is, with a higher exposure to carbon risk) 

perform worse on the stock exchange, compared with those that are “greener”. this 

relationship is significant in econometric terms and becomes more patent from 2012 

on, coinciding with the improved economic outlook and the creation of the concept of 

carbon bubble and stranded assets.

thus, the most recent evidence indicates that there is growing sensitivity to carbon risks. 

a sign of the increased sensitivity to climate risks is the rapid growth seen in the issuance 

of the so-called “green bonds”,12 that is, bonds whose proceeds are intended to finance 

or refinance assets relating to climate change mitigation and adaptation, and other projects 

with a positive environmental impact.13 the first green bond was issued by the european 

investment Bank in July 2007. the immediately following years were characterised by low 

volumes of issues and by the central role of supranational institutions and public agencies. 

at the end of 2013, the first green bonds were issued by the corporate sector (by Bank of 

america merrill lynch-Bofaml and electricité de france) and, coinciding with the 

publication of the Green Bond principles in 2014, which defined standards for the issuance 

of this type of instrument, the market practically tripled the volume issued in all preceding 

years, and as many as 11 countries launched them for the first time. in 2017, green bond 

issuance hit a record high, at almost usd 119 billion (+ 49% y-o-y).14 the diversity of 

 9 moreover, these companies are major issuers on the bond market (see section 2.3). 
10 allen et al. (2009) and meinshausen et al. (2009). 
11 this would not necessarily be indicative of a carbon bubble, according to the authors, insofar as investors are 

valuing other elements, such as carbon capture technologies or the relative lack of elasticity of demand for 
fossil fuels  in the future.

12 the green bonds is the most successful “green finance” instrument to date, but not the only one. Green finance 
is understood to be finance for investments that expressly yield previously defined environmental benefits, 
within the broader context of sustainable finance, which is characterised by having social, economic, 
governance and environmental goals (HleG, 2017).

13 for example, green bonds can finance energy efficiency, diversity conservation or sustainable transport 
projects, among others (iCma, 2017a and HleG, 2017).

14 according to the CBi (2018), bond issuance in 2017 reached usd 155.5 billion. the data used in this article refer 
to bonds identified by dealogic as green bonds in accordance with the iCma principles, excluding short-term 
bonds, securitisation bonds and sustainable bonds, which devote their proceeds to both green and social 
projects. there are other more comprehensive lists of green bonds, such as that of the CBi itself. finally, these 
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issuers has also increased notably, both in terms of country and sector, and of type of 

instrument (e.g. Covered bonds and green securitisations). Currently, the main issuer 

countries are China, france, Germany and the united states (see Chart 1a). the main 

issuer is the non-financial sector, followed by the financial sector and supranational 

agencies (see Chart 1b). 

secondary fixed-income markets can also provide information about how investors are 

valuing climate risks. since 2014, considerable progress has been made in creating green 

bond indices (for example, solactive, s&p, Bofaml and msCi/Barclays), which points to 

an increase in the diversity of issuers and to investors’ need for a benchmark to value this 

type of product. these indices establish criteria for inclusion which allow for a degree of 

homogeneity in matters such as liquidity or compliance with the green bond principles 

(iCma, 2017b and Bloomberg, 2017). Chart 2 shows the yield spreads on the treasury 

securities of two green indices. as can be observed, the yield spreads of the two indices 

become narrower and disappear altogether at the end of the period. the spreads are 

affected by the change in the composition of the indices and by uncertainties in the 

markets (for example, tensions relating to bank debt at the beginning of 2016, the united 

kingdom’s decision to leave the eu in the summer of that year or the us elections at the 

end of 2016). in 2017, the yield spreads continued to fall to levels not experienced since 

2015, and the trend persisted in early 2018. therefore, although green bond issues 

increased in 2017, demand remained robust. 

to have an idea of their relative performance, it is important to compare these indices with 

other, broader, indices whose composition includes bonds of companies with a high 

exposure to climate risk.15 panels a and B of Chart 3 show the total hedged returns in 

data do not take into account the bonds of pure-play companies, that is, companies that are mostly linked to 
green projects and issue green bonds for which there is no formal certification. 

15 it is implicitly assumed that the weight of green bonds in the aggregate indices is limited enough not to 
constitute a determining factor. 

SOURCE: Banco de España, based on Dealogic data.

a Does not include securitisations, short-term debt or sustainable bonds (the proceeds of which go to financing green and social projects).
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euros of two green indices, since the beginning of 2017, compared with indices with a 

broad coverage. in the period reviewed, it is clear that green bonds have slightly higher 

returns than the broad indices. panels C and d show that, over a longer period, the yields 

of the green indices are generally lower than those of the broad indices, which suggest 

that green bonds have a negative premium in the secondary market. this may be indicative 

of the internalisation of climate risk. However, it is worth bearing in mind that comparisons 

between the green and the broad indices are flawed, to say the least. in the case of the 

Bofaml indices, there are major differences regarding duration, currency (the dollar 

prevails in the broad index), the weight of sovereign issues (greater in the broader index) 

or the type of instrument (the green index does not include securitisations). in addition, the 

green indices have a very high concentration of certain sectors, such as utilities. this lack 

of comparability may delay the inclusion of these indices in the mandates of institutional 

investors, since it makes it difficult to determine how markets are actually valuing climate 

risk.

to avoid the problems of comparability between indices, some authors have opted to 

compare specific bonds classified as green with other, similar bonds from the same issuer, 

but not classed as such. Zerbib (2017) makes this comparison, controlling for aspects 

such as maturity, currency, credit rating, etc., and concludes that green bonds would have 

a negative premium compared with bonds that are not green, particularly in the case of 

dollar and euro-denominated bonds. Barclays (2015) and the Bis (2017) have reached 

similar conclusions using different methodologies. However, in view of the still limited size 

of this market, in relative terms, it is too early to rule out that other factors, such as supply 

shortages, may be conditioning these results. 

lastly, it should be noted that the specific format of bonds may also influence the yield 

spread. thus, in the case of green bonds where the bondholder has recourse to the issuer’s 

assets, the green label does not necessarily reflect the credit risk differences between the 

green bond and the conventional bond, but, probably, other factors such as investor 

demand for reputational reasons. in contrast, in the case of bonds linked to project 

financing, securitisations or covered bonds, a negative spread between instruments 

classified as green and those that are non-green (for example, between a green covered 

bond and a brown covered bond of a similar nature) would better reflect the credit risk, 

SOURCE: Barclays and BofAML.

a The option-adjusted spread (OAS) is the spread between a bond yield and the Treasury security yield in the same currency, adjusted when a bond has call and 
put options. There may be some differences in the calculation of the OAS of Barclays and BofAML.
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given the closer correlation between the bond and the collateral backing it in the event of 

default.

Green indices have also been developed in the equity market. Chart 4 (panel a) compares 

the global aggregate msCi index with some low-carbon indices: the “low-carbon target” 

and “low-carbon leaders” indices and indices “excluding fossil fuels”.16 the first two 

indices try to replicate the performance of the broad index, minimising carbon exposure 

and aiming to serve as a benchmark for investors that wish to manage this risk without 

departing from general market trends. the msCi index that excludes fossil fuels indirectly 

shows the market’s valuation of carbon exposure, as it has a level of profitability that is 

clearly higher than that of the aggregate index. However, other factors of a more cyclical 

16 the “low-carbon target” and “low-carbon leaders” indices are designed to minimise carbon intensity. while the 
first index gives a greater weight to companies with low carbon emissions (current and potential), albeit 
maintaining the full range of companies, the second index excludes companies with a higher emissions intensity 
and the largest holders of carbon reserves. Both are optimised to achieve a low tracking error relative to the 
aggregate index. the index which excludes fossil fuels rules out companies on the basis of their fossil fuel 
reserve holdings, but includes, for example, utilities companies with high emissions. it does not seek to 
minimise the tracking error and follows a strategy that is easier to understand. 

SOURCES: Barclays and BofAML.

a Yield to Worst is defined as the lowest yield that a buyer can expect among several alternatives, including, for example, the possibility of the bond being called.

98

99

100

101

102

103

104

Jan-17 Apr-17 Jul-17 Oct-17 Jan-18

 BofAML GREEN BOND  BofAML GLOBAL BROAD MARKET

A  RETURNS ON GREEN BONDS AND BROAD INDEX (BofAML)

Base 100 = 1.1.2017

COMPARISON OF GREEN INDICES AND AGGREGATE INDICES CHART 3

98

99

100

101

102

103

104

Jan-17 Apr-17 Jul-17 Oct-17 Jan-18

 BARCLAYS MSCI GREEN BOND  GLOBAL AGGREGATE BARCLAYS

B  RETURNS ON GREEN BONDS AND BROAD INDEX (BARCLAYS)

Base 100 = 1.1.2017

0.0

0.5

1.0

1.5

2.0

2.5

Jan-14 Jan-15 Jan-16 Jan-17 Jan-18

 BofAML GREEN BOND  BofAML GLOBAL BROAD MARKET

C  YIELD TO MATURITY GREEN BONDS AND BROAD INDEX (BofAML)

%

0.0

0.5

1.0

1.5

2.0

Oct-14 Nov-15 Dec-16 Jan-18

 BARCLAYS MSCI GREEN BOND  GLOBAL AGGREGATE BARCLAYS

D  YIELD TO WORST GREEN BONDS AND BROAD INDEX (BARCLAYS) (a)

%



BANCO DE ESPAÑA 121 FINANCIAL STABILITY REVIEW, ISSUE 34

nature (for example, relating to the oil market) could be driving this trend. Chart 4 (panel B) 

shows the performance of the indices of companies linked to clean technologies or with a 

positive environmental impact, and notable differences can be observed in the various 

categories, which probably reflects the significance of factors other than environmental 

risks (such as the degree of maturity or possible success of the different technologies). 

in short, we can conclude that there is, at present, some evidence that investors and issuers 

are beginning to take climate risk into account. an example is the emergence of financial 

instruments that reflect a commitment to contribute to preventing climate change, either in 

the form of bonds or through the creation of specific indices (both equity and fixed-income) 

which group together the instruments of companies with a positive environmental impact. 

as regards the valuation of these products in fixed-income markets, there is evidence 

suggesting that some green instruments have a lower premium and a higher rate of return. 

in the equity market, there are signs that the greener indices have higher yields. However, 

these results must be treated with some caution, since the volume of such instruments is 

still small relative to the market as a whole, and these conclusions are therefore merely 

preliminary.

Banks play an essential role in mobilising the funds needed to finance a low-carbon 

economy, both in their capacity as financial intermediaries and through the creation and 

placing of instruments traded in the financial markets. Banks may be exposed to transition 

risks through their investments in and financing of carbon-intensive assets (known as 

“carbon asset risk”, see wri and unep-fi, 2015) and may be affected by the negative 

consequences on the economy of, for example, an abrupt transition (esrB, 2016). Banks 

also face physical climate change risks both directly (operational risk) and indirectly 

through their portfolios (credit risk and market risk), depending on the location, sectoral 

diversification and/or insurance of their assets (french treasury, 2016 and Boe, 2017). 

from a prudential standpoint, climate risks could have a systemic effect and cause 

instability in the financial system (Carney 2015 and tCfd, 2017a). therefore, the question 

2.3  are tHe Banks takinG 

Climate CHanGe risks 

into aCCount?

SOURCE: Datastream.

a Panel A shows the performance of each low-carbon index compared with the MSCI AC WORLD.
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of whether banks are taking into account climate risks in their asset management and 

long-term strategies is not only relevant in terms of ensuring the flows needed to finance 

the decarbonisation of economies, but also to understand the risks for the stability of the 

financial system as a whole. 

some studies (mostly on european banks) have concluded that the banking system is 

beginning to take climate risks into account, although they have found significant shortcomings 

in the identification, measurement and management of banks’ exposure to carbon-intensive 

assets, which makes it very difficult to make predictions regarding their vulnerability to 

these risks. other studies examine developments over time of banks’ exposure to assets 

vulnerable to climate risks and conclude that, broadly speaking, exposures to sectors with a 

big transition risk are still high (see examples in table 1). 

one way of measuring the action taken by banks to address climate risks is observing 

their involvement in the opportunities provided by the transition to a low-carbon economy 

and in raising capital for sustainable projects. in this respect, the volume of syndicated 

loans intended to finance renewable energies has increased significantly in recent years, in 

parallel with the development of the related technologies, accounting for more than usd 

61 billion in 2017 and more than 15% of total syndicated loans granted to the energy sector 

SOURCE: Banco de España.

noisulcnoCepocStroper ro ydutS

Weyzig et al.  (2014)  EU Exposure to companies with fossil fuel reserves represents 1.3% of 
total banking assets at end-2012. Limited risk for financial stability 
under baseline scenario.

Robins and 
McDaniels (2016) 

G20 Banks' awareness of climate change has increased and this had 
led to strategic action and risk management. 

Battiston et al. 
(2016)

50 largest listed 
European banks

The largest European banks have major exposures to some 
sectors that are vulnerable to climate mitigation policies 
(for example, the residential sector).

Hierzig (2017) 15 largest listed 
European banks

Classification of banks according to several parameters. Banks 
performed worse in the area of carbon risk assessment and 
management, compared with the more prospective areas, such as 
climate strategies and governance.

Rainforest Action 
Network et al. 
(2018)

37 largest banks in 
North America, 
Europe, Japan, 
China and Australia

Banks continue to provide financial services to sectors with higher 
risk of stranded assets (extreme fossil fuels). Following an 
improvement in 2016, banks' support for these activities increased 
in 2017.

Marlin (2018) Worldwide Some banks, such as JP Morgan and UBS, have begun 
conducting environmental stress tests of their portfolios and have 
even started to adjust their lending policies accordingly (for 
example, by reducing financing to the coal industry).

French Treasury 
(2016)

France French banks consider that transition risk is more material than 
physical risk; lack of methodology to assess climate risks.

Finansinspektionen
(2016)

Sweden Climate risks in the Swedish financial sector are lower than those 
of other EU countries.

DNB (2016) Netherlands Exposure to carbon-intensive sectors, broadly-speaking, entails 
higher risks for the banking sector than only taking into account 
exposure to fossil fuel companies.

DNB (2017) Netherlands The financial sector has considerable exposure to sectors with 
high CO2 emissions. 11% of the banks' portfolio is linked to 
carbon-intensive sectors, although the risk seems manageable. 
Risk of losses in the financial sector owing to increased flooding in 
the Netherlands.

STUDIES ASSESSING THE EXPOSURES TO ASSETS VULNERABLE 
TO CLIMATE CHANGE RISKS OF THE FINANCIAL SECTOR

TABLE 1
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(Chart 5, panel a). private banks have substantially increased their presence in the green 

bond issuance market since the Bank of america issued the corporate sector’s first bond in 

2013. that year, bank issues represented only 5% of total green bond issuance, but grew to 

as much as 42% of the market by 2016, currently stabilising at 24%. By country, the banks 

most active in this type of issuance are in China, Germany, netherlands and the united 

states (see Chart 5, panel B). moreover, some of these banks have also started to issue 

other types of instruments such as green securitisations and covered bonds, which have 

additional advantages to those of normal green bonds (see section 3.2.1.). 

However, these developments are not sufficient in themselves unless progress is made to 

reduce the exposure of the sectors that are most vulnerable to climate risks. in fact, banks’ 

increased involvement in green finance may still be too closely linked to the consideration 

of climate risks as part of their corporate social responsibility rather than to the effective 

management of this type of risk. Chart 6 (panel a) shows the global volume of syndicated 

loans to oil, gas and coal companies, understood in a broad sense.17 two distinct trends 

can be observed: on one hand, the volume of syndicated loans to coal companies has 

declined substantially, in keeping with the lower expected demand for coal in the future 

and China’s transition to clean energies (iea, 2017) and, on the other, syndicated loans to 

the gas and oil sector have increased steadily since 2012, with the exception of 2016. 

furthermore, these trends are very similar to those of european banks which have also 

issued green bonds (see Chart 6, panel B), indirectly suggesting that climate risk does not, 

as yet, appear to be a determining factor in risk management, even for banks that have 

issued green bonds.18 it should also be mentioned that, given the financial disintermediation 

17 these sectors have high transition risks (wri-unepfi 2015). 
18 this analysis is only an approximation, since our data only take into account syndicated loans and no other type 

of loans or exposures to these companies, such as shares. neither does it take into account the changes in the 
conditions of these loans (maturities, costs, refinancing, etc.) or any new clauses on, for example, the need to 
comply with emissions reduction objectives to obtain financing (Hierzig, 2017). finally, we have not taken into 
account the exposure to other carbon-intensive sectors such as electricity production, heavy industry, transport 
and agriculture (dnB, 2017). 

SOURCE: Compiled by authors of this article based on Dealogic data.

a The bonds do not include short-term debt, securitisations or sustainable bonds, that is, those whose proceeds go to green and social projects.
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process, the profits from the placement of the debt of oil, gas and coal companies is still 

a major source of income for banks (see Chart 6, panels C and d). 

although significant progress has been made on the development of green finance in 

recent years and there are signs that both markets and the financial sector are beginning 

to take climate risks into account, the funds being mobilised are still insufficient to finance 

the projects necessary for progress towards an economy compatible with the objectives 

of the paris agreement. thus, in europe alone, an additional annual investment of almost 

€180 billion is needed to achieve the 2030 climate and energy objectives (european 

Commission, 2018). a number of international working groups (such as the groups on 

green finance set up by the G20) have identified the obstacles preventing full awareness 

of climate risks. 

in economic terms, the main problem is economic agents’ failure to internalise the positive 

externalities of green projects and the negative externalities of brown projects. this results 

3  Current obstacles  
and initiatives

3.1  oBstaCles 

SOURCE: Compiled by authors of this article based on Dealogic data.

a In Panel B the volume of the syndicated loan is divided equally between the total participants in the syndicated loan. In Panel D, a model to estimate income can 
be used. In consequence, these two panels may not reflect the actual amount granted or obtained by the bank. A company is considered to form part of the coal, 
oil or gas industry if the subsidiary that receives the loan is classified as such by Dealogic, according to its NAIC or General Industry Group, respectively. The coal 
industry includes coal mining and coal wholesalers. The latter may also include other minerals. Oil and gas are defined according to Dealogic and include extraction, 
manufacturing, transport, refineries and royalties. Bond issuance excludes short-term bonds and securitisations.
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in under-investment in the former and over-investment in the latter, often amplified, as the 

G20 report highlights (GsfG, 2016), by the existence of subsidies for the most-polluting 

sectors. the problems of internalising climate risks partly reflect the fact that they 

materialise over the long term, while the financial sector (except in the case of certain 

investors, such as pension funds and insurers) usually concentrates its risk assessments 

on the shorter term (for example, the shorter time horizons used by asset managers and 

risk models, see 2dii, 2015a and HleG, 2017). it is precisely this fact that the Governor of 

the Bank of england, mark Carney, termed the “tragedy of the horizon”. the “tragedy” 

here lies in the fact that when these risks become clearly visible it will be too late to prevent 

them and so keep global warming below 2ºC (Carney, 2015). 

alongside this mismatch in the risk analysis horizon, there are also other reasons for the 

failure to internalise these externalities. first, in terms of opportunities, there is a lack of 

labels, standards, or of a uniform and internationally agreed taxonomy of what may be 

classed as a green financial product or investment. second, from the standpoint of risks, 

in particular, there is a serious information asymmetry problem arising from the lack of 

disclosure, and the lack of instruments with which to analyse the impact of climate risks 

on the balance sheet and the profits of financial and non-financial companies. 

as regards the first obstacle, there is no universally accepted definition at the international 

level as to what exactly constitutes a green asset or project, as there are no commonly 

accepted standards, labels or taxonomies.19 this creates a problem for companies when 

labelling their assets as green on their balance sheets and makes it difficult for investors to 

identify and analyse the performance of their green investments. the lack of common 

definitions also makes it harder to design regulations and public policies to spur investment 

in green projects (GfsG, 2016, HleG, 2017) and exacerbates the risk of so-called 

“greenwashing” (i.e. where an entity takes measures to improve its image of being 

committed to the fight against climate change without actually reducing its exposure to 

polluting companies),20 a risk which increases as more participants and industries enter 

the market and which can damage the issuer’s reputation.21

second, the lack of disclosure of climate information by companies makes it difficult to 

price and manage climate risks and opportunities. moreover, the lack of analysis of 

companies’ climate footprints is also dampening investments in slowing climate change 

(tCfd, 2017a and oCde-CdsB, 2015). thus, disclosure of climate information is essential 

to the formulation of effective climate policies, setting goals and measuring progress, as is 

necessary to know the impact of climate risks for financial system stability. 

in response to growing demand for climate information, a multitude of national and 

international standards and initiatives regulating the disclosure of corporate 

environmental information have arisen. nevertheless, there are obstacles to the 

effectiveness of these measures. these obstacles include the lack of common 

19 as HleG (2017 and 2018) explains, all these concepts are complementary: a taxonomy classifies assets and 
sectors according to their contribution to certain sustainability objectives, and based on this classification 
standards are defined for financial products that fulfil certain characteristics. Green label attests that a specific 
product complies with a particular standard.  it is worth noting that an agreed taxonomy and greater transparency 
in the creation of green indices are important factors in creating credible green indices. see european 
Commission, 2018.

20 Greenwashing can also be described as “disinformation disseminated by an organisation so as to present an 
environmentally responsible public image.” (see: https://en.oxforddictionaries.com/definition/greenwash).

21 the lack of consensus and variety of definitions and taxonomies means that the people’s Bank of China’s 
(pBoC) standards consider clean-carbon projects to be green, whereas international standards do not.

https://en.oxforddictionaries.com/definition/greenwash
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standards and of consistency (for example, companies report on their contribution to 

combating climate change with reference to their own targets rather than common 

objectives, see oeCd-CdsB, 2015), and the lack of enforcement measures or 

mechanisms for assessing supervisory financial information reporting quality (oeCd-

CdsB, 2015 and 2017). added to this is the limited comparability of the various 

national standards and the differing levels of information required from companies in 

the same industry. moreover, to be useful this disclosure must go beyond merely giving 

information about the company’s carbon footprint and include information on the 

identification, management and integration of climate risks in the company.22 

additionally, climate information is usually presented separately from other financial 

information, making it more difficult for interested parties to find (oeCd-CdsB, 2015 

and 2017). 

disclosure of climate risk and its financial impact is particularly important for the banking 

industry as it is exposed to these risks more through its securities and loans portfolios 

than through the carbon footprint of its own activities (tCfd, 2017b). Climate risk is not 

a new risk category, but can be translated into existing categories, such as market risk 

and credit risk (Boe, 2017, tCfd, 2017b). nevertheless, some banks may still consider 

environmental information to be a reputational issue associated with their corporate social 

responsibility rather than something to be included in their habitual risk management and 

global corporate strategy (see french treasury, 2016). one of the reasons why it is not 

common for the financial sector to undertake an analysis of climate risk is the scarcity 

and complexity of the tools available to do so (tCfd, 2017a and b). in GfsG (2017), 

specific reasons are adduced for the limited accessibility of environmental methodologies 

and data,23 such as the lack of specific knowledge, the analytical models’ excessively 

short time horizons, and the lack of the consistent political signals that would enable the 

financial system to align itself with environmental sustainability (for example, it is difficult 

to stress test the financial system for transition risk if the government’s strategic lines to 

encourage more sustainable economic development are unknown).  

this section reviews the national initiatives and the private proposals for overcoming some 

of the obstacles holding back the expansion of green finance and the effective disclosure of 

climate risks by the financial and corporate sectors. it is worth noting that, in many cases, 

these proposals have not been developed in isolation, but have often influenced one another 

(for example, private sector initiatives have influenced those in the public sector) or there has 

been feedback between them (such as the french transition law and the recommendations 

of the High-level expert Group on sustainable finance, HleG) (see section 4 as well). 

the private sector was among the pioneers in looking for green standards and definitions 

enabling a degree of uniformity in the identification of these green instruments. in this 

context the initiative known as the Green Bond principles (GBp), mentioned above, created 

by a group of investment banks in 2014, stands out, these principles having been key to 

the development of the green bond market (see section 2.2). the cornerstone of these 

voluntary principles is the use of the proceeds of green bonds for projects with environmental 

22 in other words, disclosure should include information on the link between carbon metrics and climate risks and 
opportunities and their financial impact (i.e. the impact of climate risks and opportunities on the balance sheet 
and income statement) (tCfd, 2017a).

23 in its report, GfsG (2017) gave a compilation of some of the analytical tools used by the financial sector to 
include environmental risk (such as specific financial risk models, scenario analysis or financial ratings). 
additionally there is the possibility of factoring these risks into some banks’ stress testing frameworks (2dii, 
2015a).

3.2  initiatives, proGress 

and proposals

3.2.1  national and private 

sector initiatives
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benefits that have to be evaluated and quantified by the issuer (iCma, 2017a). in addition 

to these principles, internationally there are a number of other “green labels”, such as the 

“Climate Bond standard and Certification”, developed by the Climate Bond initiative (CBi), 

which establishes the criteria for verifying bonds’ green credentials and offers more 

concrete definitions than those of the GBp. in addition to international certifications, some 

countries and institutions have developed their own guidelines (for example, China and 

Brazil) or taxonomies, such as that of the european investment Bank. Beyond the bond 

market, countries such as france have created green labels for funds (energy and 

ecological transition for Climate label and the sri label). 

there is also a number of initiatives seeking to foster specific financing structures, such as 

covered bonds and green securitisations, with additional advantages to those of a normal 

green bond.24 thus, unlike standard or generic bonds, where basically the company is 

required to increase or refinance its investment in a broad category of assets that are 

considered green, in the case of these other products the collateral for the financing 

instrument comprises a specific asset that has to comply with the necessary attributes to 

be classed as green. this encourages the identification of low-carbon assets on corporate 

balance sheets and facilitates standardisation.25 

this is particularly attractive in the case of covered bonds, given the importance of these 

instruments as a stable long-term source of bank finance and their resilience at times of 

market tension and uncertainty. although they were initially created as a european fixed-

income instrument, they have since expanded to other parts of the world, such as Canada 

and australia, and receive special treatment in regulatory and resolution regulations. the 

features of these bonds make them an attractive way of stimulating green project finance, 

for several reasons: they are attractive instruments for institutional investors as they have 

a high degree of transparency of their collateral, can increase the bank financing of small 

value projects such as energy efficiency projects in the real-estate sector,26 and the 

dynamic nature of their portfolio implies a constant flow of new green loans. the private 

sector is currently working on the creation of a european mortgage lending mechanism to 

promote the improvement of the energy efficiency of buildings or the purchase of energy 

efficient properties, as well as the gathering of data on the energy efficiency of mortgage 

assets.27 to stimulate this market it is important that the legislation define precisely the 

characteristics of what is considered a covered bond (see anguren et al., 2013) and, in this 

connection, luxembourg’s drafting of a legislative proposal to define the specific mode in 

which covered bonds are considered green, stands out. 

additionally, relevant initiatives have also been observed in the securitisations market. 

unlike covered bonds, these instruments have static collateral (it is not renewed), but, by 

contrast, it can be used to provide liquidity for a wider range of bank assets, such as loans 

for electric cars or bank loans to small- and medium-sized enterprises (smes). Green 

securitisations have been issued in both the public and private sectors, one of the most 

significant cases being fannie mae, which last year became the largest issuer of green 

24 sovereign green bonds are also interesting instruments. these bonds create a long-term commitment to 
specific sustainable goals and strategies for the Governments issuing these bonds. particularly noteworthy are 
the green sovereign bonds of poland and france in 2016 and 2017, respectively.

25 some of the banks that have issued green covered bonds have used energy performance certificates or 
buildings’ year of construction to define mortgage eligibility, thus speeding up the process of identifying green 
assets.

26 other bonds may potentially also serve in this context, as Barclays showed in 2017 with the issue of a standard 
uncovered bond to finance green mortgages. 

27 see the emf-eCBC initiative on energy efficient mortgages. 
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bonds, according to the CBi (2018). in the case of the instruments designed by fannie 

mae, the certification of homes as energy efficient allows the mortgage to be used as 

security for a green bond and implies better financial conditions for the borrower. this 

represents clear incentives for owners to make improvements to boost their homes’ energy 

efficiency, a particularly significant factor in the case of old buildings on which the loan is 

due for renewal (see fannie mae, 2012).

with a view to raising awareness and making the risks better known, there are a number 

of voluntary climate information disclosure initiatives in the investor sector, such as the 

montreal Carbon pledge and the institutional investors Group for Climate Change, as well 

as disclosure initiatives aimed at various sectors (for example, the Global reporting 

initiative’s sustainability reporting standards). at national level, 15 G20 countries, 

including the united kingdom and the united states, have some form of compulsory 

standards for climate information, and the remainder, including Brazil, usually have at least 

voluntary information schemes (oeCd-CdsB, 2017). among the national regulations, 

article 173 of the french energy transition and green growth law of august 2015 deserves 

a special mention. this includes requirements for disclosure of environmental information 

applicable to financial and non-financial corporations and institutional investors, with a 

clear focus on climate change.28 article 173 requires listed companies to report financial 

risks associated with the effects of climate change in their annual report, together with the 

measures taken to reduce them and the consequences of their activities for climate 

change.  moreover, provision vi of article 173 goes beyond other disclosure standards by 

requiring institutional investors and larger asset managers to explain in their annual reports 

how they consider esG criteria in their investment decisions and how their policies and 

objectives align with the national energy and transition strategy.29 this legislation has 

received special attention because it aims to incorporate climate information in the annual 

report to give it more visibility and it tries to ensure that the effects of climate change on 

the company are taken into account (climate risk) together with the impact of the company’s 

activities on climate change, which, moreover, are understood broadly (i.e. as they affect 

the whole value chain). the law also introduces climate change in the financial sector 

capital investment decisions and thereby puts additional pressure on non-financial 

corporations to provide more information to the financial sector (french treasury, 2016, 

and fir, 2016). lastly, by signalling that investors and managers should align their efforts 

with the national climate change strategy, the standard establishes a common easy-to-

monitor benchmark (oeCd-CdsB, 2017). this highlights the importance of national 

legislators setting their climate objectives and strategies so as to enable effective disclosure 

of climate information (for example, through the paris agreement ndGs). 

in recent years the specific role that central banks and banking supervisors can play in 

developing initiatives to help overcome the obstacles to faster decarbonisation of the 

economy and compliance with the paris agreement has begun to be debated. various 

areas of action have been identified. first, central banks usually accumulate considerable 

experience developing macroeconomic models examining the economic impact of various 

events, which could include the effects of climate change. However, there is a degree of 

28 there is a consensus that the provisions of this article are among the most advanced on disclosure as they 
solve some of the shortcomings of other similar standards (oeCd-CdsB, 2017). so much so that HleG (2018) 
proposes reforms to disclosure at the eu level based on experience implementing article 173. its provisions are 
additional to the environmental information obligations existing since 2010 (Grenelle ii law). lastly, the law goes 
beyond climate change to deal with other topics such as ecosystem decline and resource depletion.       

29 the implementing decree for article 173 (vi) is also characterised by its flexibility. after a two-year period of 
compiling information on the methodologies entities use, the government plans to define objectives and 
reference guidelines to enhance the comparability of the information these institutions publish. 

3.2.2  initiatives by central 

banks and banking 

industry supervisors
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consensus that the models traditionally used by central banks, such as dynamic stochastic 

general equilibrium models (commonly referred to as dsGe models) are not well suited to 

capturing the effects of climate change or the complexity of the economic transition. it is 

therefore necessary to develop alternative models that consider various sectors – whose 

activity has different carbon emission characteristics – where the financial sector plays an 

important role and in which the effect of extreme events can be taken into account (see, 

for example, Giraud et al., 2017). 

moreover, central banks and supervisors perform an essential role in fostering the proper 

measurement of the risks faced by the financial sector, and therefore, in maintaining 

financial system stability. in this regard, some of these organisations have begun a 

preliminary analysis of the exposure of their financial sectors to climate risk or carbon-

intensive activities, such as de nederlandsche Bank (dnB, 2016 and 2017), the swedish 

supervisory authority (finansinspektionen, 2016) and the Bank of england.30 these studies 

have generally concluded that the financial sector’s risks or exposures are currently 

manageable, but when the analysis is expanded to include more sectors, or entities’ 

foreign exposures are taken into account, the risk rises substantially (see table 1). as 

regards financial system stability, the majority of these studies detected no short- or 

medium-term risk, but highlighted that given the lack of information and the uncertainty 

about how these risks are likely to develop, it is still too early for a definitive conclusion. 

moreover, the studies suggest that financial stability risks will be manageable only if the 

transition to a low-carbon economy is implemented soon, in an orderly way, and is 

predictable, and provided that the second-round effects and contagion between financial 

institutions are not severe.31 to conclude, despite recent progress, european supervisory 

authorities have warned that knowledge of climate risks and their impact on the financial 

sector remains limited. they therefore urge the competent authorities to improve their 

analysis in this area (Joint Committee of esas, 2018).  

another possibility is to conduct stress tests on the banking industry that take the climate 

risk banks face into account (the option suggested in europe by de nederlandsche Bank, 

the Bank of england and the esrB, for example). these tests, which would help institutions 

internalise aspects such as the climate risk of their investments, not only require a degree 

of international coordination (to define comparable scenarios and exposures) but also 

coordination with national authorities (to design carbon-emission reduction scenarios in 

line with each country’s energy strategy). regulators also have the possibility of reviewing 

prudential regulations to check whether climate risks are adequately considered.32

Central banks may also consider ways of incorporating climate risk in their investment 

management (both as regards international reserves and, in the case of certain central 

banks, sovereign wealth funds) or in the area of monetary policy. Clearly, all these decisions 

30 in 2015 the Bank of england undertook an analysis of this type on the uk insurance sector and since extended 
its analysis to the banking industry. the Bank has announced that it intends to perform further analysis using 
more granular data for insurance companies, and proposes to include climate factors in the stress tests (see 
Boe, 2015 and 2017). for its part, the people’s Bank of China, in cooperation with other bodies, has expressed 
its support for including climate risk in the banking industry and institutional investor stress tests. 

31 along these lines, the esrB (2016) considers the potential for systemic contagion to be very high, particularly 
if climate exposure is concentrated in a few large banks or in specific countries. Battiston et al. (2016) reach a 
similar conclusion.

32 the importance of developing sufficient green infrastructure and finding long-term financing for its construction 
makes the growing debate as to whether current banking capital regulations (Basel iii) indirectly harm long-term 
sustainable financing such as project finance of interest (see HleG, 2018 and Cisl and unep-fi, 2014). there 
is also a debate about the inclusion of either a factor penalising capital for high carbon-risk investments or 
capital relief for bank investments in assets with environmental benefits. 
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have to be compatible with the mandate established for these entities. in this regard, it 

comes as no surprise that in some emerging countries, where the central bank’s mandate 

is relatively wide, further-reaching measures have been included, such as establishing 

financing on preferential terms or lending quotas to foster green loans (for example, 

Bangladesh Bank, reserve Bank of india, Bank of lebanon).

the set of policies mentioned in the previous section can contribute, from various angles, 

to mobilising the financing necessary to transform the economy towards a productive 

model along the lines set out in the paris agreement. However, these policies may be 

insufficient unless there is a certain degree of international coordination. Coordination is 

needed not only to achieve the climate change objectives – as climate change does not 

usually stop at borders – but also to enable compliance with the measures intended to 

mobilise capital and raise awareness about the issue. this coordination needs to be 

international, given the extent of globalisation of capital flows and the potential scale of 

some of the projects aiming to adapt or develop new infrastructure to encourage more 

efficient resource consumption. moreover, it is obvious that climate change is a global 

phenomenon and should be managed with a global approach.

in order to make headway on international coordination in these areas, various initiatives 

have been developed in recent years to foster or stimulate green or sustainable finance. 

first it is worth noting that in 2016, the G20, under China’s presidency, launched a study 

group to identify the main challenges and difficulties in developing green finance in various 

areas such as investment funds, banks or capital markets. this first G20 initiative gave rise 

to the Green finance study Group report (GfsG, 2016) and served as a starting point for 

international experience sharing, while signalling the major countries’ political commitment 

to developing measures to enhance the financial system’s sensitivity to climate risk and 

internalise it in decision-making. Germany’s subsequent G20 presidency confirmed this 

commitment and continued efforts to compile information and conduct analysis on the 

issue. lastly, in 2018, under the presidency of argentina, the G20 set up a study group on 

sustainable finance focusing on three lines of action: investigating measures to boost 

institutional investors’ commitment to financing sustainable projects, discussing 

sustainable initiatives in the venture capital area, and analysing the opportunities arising in 

the world of new technologies applied to sustainable finance (green fintech).  

more specifically, the financial stability Board (fsB) set up a working group comprising 

various financial market participants in order to draw up voluntary recommendations to 

guide companies on the type of information they are to provide to market participants 

in relation to the risk associated with climate change. this group issued its final report in 

June 2017 (tCfd, 2017a) and its recommendations consider the physical risks, the 

transition risks and the opportunities associated with climate change. the group also 

established both general considerations and specific disclosure recommendations for 

particular sectors.

other international organisations have also designed initiatives either to back national 

measures to combat climate change, as in the case of the united nations, or support the 

development of specific instruments, such as green bonds, in the case of the oeCd. in 

the case of the latter, a Green finance and investment Centre was also set up in 2016 to 

facilitate the use of the institution’s analytical capacity to further develop sustainable 

finance.

4  International 
coordination
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a number of initiatives at regional level are also worth mentioning. specifically, in the 

european union,33 the need to stimulate sustainable finance has been acknowledged in 

communiqués from the european Commission, Council and parliament. in order to 

coordinate the measures to be implemented, a high level expert group was set up in the 

capital markets union, which published a report in January 2018 with recommendations on 

the development of green bond markets and on information disclosure practices for 

sustainability risk or changes in governance and supervisors’ mandates (HleG, 2018). 

these recommendations were the basis of the action plan announced by the european 

Commission, which includes measures to redirect capital towards a more sustainable 

economy, introduce sustainability in risk management, and foster transparency and a 

long-term vision in economic and financial activity (european Commission, 2018). to this 

end, the Commission will focus its efforts on the creation of an eu-wide sustainability 

taxonomy that, starting with the climate aspect, should lead to a legislative proposal in the 

third quarter of 2019. moreover, this taxonomy will be the first step towards creating 

benchmark indices, standards and certificates for green products. other measures in the 

action plan focus on strengthening sustainability disclosure, integrating sustainability in 

the provision of financial advice, establishing a fiduciary duty regarding sustainability for 

asset managers and institutional investors, and incorporating sustainability in the prudential 

requirements for banks and insurance companies. implementation of these strategies over 

the coming months will entail a combination of legislative and non-legislative actions and 

reform of existing standards. 

lastly, central banks and supervisors are also involved in these initiatives and, as seen in 

the previous section, there are a number of measures that can be taken to encourage the 

decarbonisation of the economy. in this regard, in late 2017 a small group of central banks 

and supervisors set up the Central Banks and supervisors network for Greening the 

financial system (nGfs, 2017). this group, initially comprising representatives of eight 

central banks and supervisors, was recently joined by further members, including the 

Banco de españa.34 the group’s aim is to share experience and establish good practice in 

relation to climate change risk, and unite efforts in the supervisory area, in the modelling 

of the implications for economic activity and in promoting markets that explicitly identify 

this risk.    

the paris agreement represents the recognition, with an unprecedented degree of consensus, 

that there is a need to take action to help mitigate climate change and guide economies 

towards sustainable parameters, while also improving the resilience of the economy and 

society to the effects of alterations taking place in the climate. to this end, as the agreement 

spells out, the involvement of the financial sector is essential, given the scale of resources 

necessary to finance a new productive model. 

the financial sector has a crucial contribution to make to this major challenge, going 

beyond identifying and flagging projects considered green so that they can be singled out 

for funding, to include aspects such as the quantification of different types of the risk 

associated with climate change.  in this regard, it is necessary for the financial sector to 

33 regional initiatives have also been developed in asia, such as the asean Capital markets forum, which aims 
to set standards for green bonds issued by the countries of the region.

34 there were eight founding members: Banco de méxico, the Bank of england, Banque de france/the french 
prudential supervision and resolution authority (autorité de contrôle prudentiel et de résolution - aCpr), de 
nederlandsche Bank, the deutsche Bundesbank, finansinspektionen (the swedish financial supervisory 
authority), the monetary authority of singapore, and the people’s Bank of China (pBoC). 

5 Conclusions
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consider sustainability and climate risk as more than a merely reputational matter, but also 

as a relevant topic in risk analysis and management areas. 

accordingly, in this article we have sought to answer the question whether the markets are 

internalising climate risk and have reviewed the various initiatives carried out in the private 

and public sectors in recent years in order to improve the valuation of climate risk in 

financial operators’ decisions. the appraisal has so far been positive on various metrics: 

issuance and the variety of issuers and instruments taking climate-change aspects into 

account have increased; the number of green bond and equity indices has grown (and they 

seem to be yielding positive returns); bank finance to sectors such as renewable energy 

has increased; there is a multitude of initiatives by public authorities promoting green 

financing, and organisations such as central banks, which until recently stayed out of the 

debate, have become involved. moreover, the international consensus on the fight against 

climate change has also been observed in the financial world and both the G20 and 

european union have fostered initiatives to strengthen the role of the financial system in 

assigning resources in a way compatible with more sustainable economic development.

However, despite the cumulative progress made over this short period, and the trends 

observed in the public and private sectors, financial markets and banking institutions do 

not seem to have fully internalised climate risk in their decision-making. there are a number 

of factors underlying this situation, but the lack of disclosure by companies, absence of a 

common taxonomy for classifying what is considered green, and the lack of experience 

quantifying climate risks and opportunities, are probably the main factors that need to be 

addressed most urgently. 

additionally, regulators should include climate risk among the factors that may affect 

financial stability. However, to factor climate risk into stress tests, the corresponding 

government climate change strategy needs to be known in sufficient detail. this strategy 

allows the sectors and time scales in which losses during the transition to a decarbonised 

economy may be concentrated to be identified.  in this regard, the banking industry has 

made a strong contribution to the development of common standards and the creation of 

green financial instruments – highly valuable initiatives, which have facilitated the valuation 

of climate risk. nevertheless, there are areas in which less progress has been made, such 

as the involvement of risk departments in climate-change issues and innovation to foster 

the spread of financial instruments facilitating more sustainable investments.

finanally, only through more coordinated action by all concerned will it be possible avoid 

the tragedy of the horizon referred to by mark Carney. in other words, only by anticipating the 

difficulties and taking appropriate measures rapidly and effectively can the climate tragedy 

be prevented from materialising. only thus will be able to avoid regretting not having acted 

much sooner, while there was still time. 
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