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The global central banking community spent the last decade repairing 
the financial system after the international banking crisis. Now, it 
is turning its attention increasingly to the longer-term challenge of 
improving the climate resilience of the financial system and the wider 
economy.
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Addressing climate 
risks to economies(anae 

/]riakopoulou
Chief Economist 

 Director of 
6esearch, OM*I* The past year has seen unprecedented levels of 

public interest in the effects of climate change 
on our economies and societies. This was evidenced 
by the birth of the )\tinction Rebellion movement 
and the rise of 16-year old activist +reta Thunberg. 
In 3ctober, ;illiam 2ordhaus won the 2obel pri^e in 
economics for his work on the economic modelling 
of climate change. That same month, the United 
2ations Intergovernmental 4anel on Climate 
Change issued alarming warnings. And for the third 
consecutive year, the ;orld )conomic Forum’s 
annual report, presented in (avos in .anuary 2�1�, 
counted three environmental risks Ɓ all associated 
with climate change Ɓ among the top fi ve global 
risks in terms of both likelihood and impact. In April 
2�1�, not-for-profi t organisation 4ositive Money 
launched a petition calling on the &ank of )ngland 
to step up its efforts to address climate change. 
Titled Ƅ�+reenthe&o)’, it gathered more than �,��� 
signatures in a matter of  hours.

New frontier for central banks
As these events indicate, climate change is a 
matter that e\tends beyond activists, governments, 
and private companies. Central banks, banks and 
insurance companies are realising increasingly the 
need to take climate change into account in their 
decision-making and the reasons go beyond mere 
window-dressing. In (ecember 2�1� during the 3ne 
4lanet summit and at the initiative of the &anque de 
France, eight institutions from four continents set 
up the Central &anks and Supervisors 2etwork for 
+reening the Financial System. Chaired by Frank 
)lderson, e\ecutive director for supervision at (e 
2ederlandsche &ank, the group has since grown 
to �6 members from 2� Nurisdictions. Collectively, 
they cover around �1% of the world population and 
almost half of global +(4 and global greenhouse 
emissions �see Figure 1
. They supervise two 
thirds of the world’s global systemically important 

banks and insurers. The network also includes 
observer and stakeholder members such as the 
&ank for International Settlements, the ;orld &ank, 
the 3rganisation for )conomic Co-operation and 
(evelopment, and 3MFIF.

Central bankers’ deepening interest in the subNect 
is refl ected in the growing number of speeches 
on issues related to climate change. These range 
from its impact on the economy, fi nancial stability 
and monetary policy, to the development of green 
fi nance instruments and ratings. &etween April 
2�1�-March 2�1�, there were 21 central bank 
speeches on these subNects �see Figure 2
. 3f these, 
all but two were made by members of the 2+FS, 
with the maNority of speeches coming from the 
)urosystem �1�, including three from the )uropean 
Central &ank
, and the remaining coming from Asia 
�three
, the UK �four
, and Africa �one
. &anque de 
France +overnor Franʡois :illeroy de +alhau went 
as far as calling climate risks Ƅthe new frontier for 
central banks, comparable to the fi nancing of growth 
and maNor infrastructures in the 1�th century or the 
management of great fi nancial crises in the last 1�� 
years’.

The motivation for central banks is manifold, 
stemming from the need to understand and e\plain 
the potential impact of climate change on the 
macroeconomy and more specifi cally, on fi nancial 
stability and monetary policy. Central bankers 
must also assess the effects of climate change on 
the fi nancial sector, as the industry mi\ changes 
to facilitate the transition to a climate-resilient 
economy. 

)ntire industries, households and businesses 
are likely to be affected as countries transition 
to low-carbon models. )conomies will have to 
bear the cost of adaptation to a warmer climate, 
including increasing spending on equipment such 
as air conditioning and resilient infrastructure such 
as seawalls, which would divert resources from 
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productive capital accumulation. This suggests that 
climate-related risks will be a source of fi nancial risk. 
These therefore fall within the mandates of central 
banks and supervisors to ensure the fi nancial system 
remains resilient. As &ank of +reece +overnor =annis 

Stournaras remarked, ƄFinancial stability without a 
sustainable growth model is simply inconceivable.’

Refl ecting these concerns, the 2+FS is structured 
around three workstreams. The fi rst, chaired by the 
4eople’s &ank of China, centres on microprudential 

Ô

  

  

�Speeches between March 2�1�-April 2�1�  �� Applies to position at the time the speech was given, may not necessarily be current position

Source� &anque de France 2+FS Secretariat, +lobal Carbon Atlas, 3MFIF analysis
�These Nurisdictions are represented on the 2+FS by both the central bank and the supervisory authority
��These Nurisdictions are represented on the 2+FS by the supervisory authority only
���Three cross-border )uropean institutions are members of the 2+FS� the )uropean Central &ank, the )uropean &anking Authority, and the 
)uropean Insurance and 3ccupational 4ensions Authority

Figure 2: Central bankers’ speeches on sustainability in 2018-19*

Figure 1: NGFS members’ jurisdiction jointly responsible for nearly half of global carbon emissions
Members of the Central Banks’ and Supervisors’ Network for Greening the *inancial System �as of April 
2019
, by central bank jurisdiction, % of global carbon emissions

Name Position** Institution NGFS member? Date

Sabine Lautenschläger Member of the )\ecutive &oard European Central Bank =es 1�����2�1�

Frank Elderson )\ecutive (irector of Supervision De Nederlandsche Bank =es 1�����2�1�

Sarah Breeden )\ecutive (irector of International &anks Supervision Bank of England =es 1�����2�1�

Yannis Stournaras +overnor Bank of Greece =es ������2�1�

Guy Debelle (eputy +overnor Reserve Bank of Australia =es 12����2�1�

Margarita Delgado (eputy +overnor Banco de España =es 12����2�1�

Patrick Njoroge +overnor Central Bank of Kenya No 2���2�2�1�

Philip Lane +overnor Central Bank of Ireland =es ����2�2�1�

François Villeroy de Galhau +overnor Banque de France =es 2��11�2�1�

Yves Mersch Member of the )\ecutive &oard European Central Bank =es 2��11�2�1�

Mark Carney +overnor Bank of England =es 21�11�2�1�

Benoît Cœuré Member of the )\ecutive &oard European Central Bank =es ���11�2�1�

Yannis Stournaras +overnor Bank of Greece =es �1�1��2�1�

Frank Elderson )\ecutive (irector of Supervision De Nederlandsche Bank =es ������2�1�

Veerathai Santiprabhob +overnor Bank of Thailand =es 2�����2�1�

Norman Chan Chief )\ecutive Hong Kong Monetary Authority No 1���6�2�1�

Olli Rehn (eputy +overnor Bank of Finland =es 1���6�2�1�

Klaas Knot 4resident De Nederlandsche Bank =es �6����2�1�

François Villeroy de Galhau +overnor Banque de France =es �6����2�1�

Mark Carney +overnor Bank of England =es �6����2�1�

Sarah Breeden )\ecutive (irector of International &anks Supervision Bank of England =es 1�����2�1�

N+FS membersƅ 
jurisdictions 
cover�

31%
of the global population
Source� United 2ations, 2�1�

45%
of global greenhouse 
gas emissions
Source� +lobal Carbon &udget, 
2017

2/3
Supervision of the
global systemically 
important banks and 
insurers
Source� Financial Stability &oard, 
2018

44% 
of the global GDP
Source� ;orld &ank, 2�1�
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supervision. It aims to identify best practice 
in analysing climate-related risks to individual 
institutions, including the disclosure of such risks. 
The second, chaired by the &ank of )ngland �see 
Sarah &reeden and Andrew ,auser’s contribution on 
p.�1
, focuses on quantifying climate-related risks 
at a macroeconomic level, including macro stress 
tests and scenario analyses. The third workstream, 
chaired by +ermany’s &undesbank, addresses the 
role of central banks in scaling up green fi nance, 
including integrating environmental, social and 
governance criteria in their operational activities and 
management of oƾ  cial reserves.

;hile central banks have certainly shown the 
greatest momentum, they are not the only fi nancial 
system players pursuing initiatives linked to climate 
change. The Financial Stability &oard, 3)C(, U2, 
;orld &ank and )uropean Union are also leading the 
charge with initiatives focused on disclosures, the 
development of green ta\onomies, and principles for 
responsible investment �see Figure �
.

Climate risks to the economy
Climate-related risks translate to fi nancial risks in at 

least three ways. First, through the manifestation of 
Ƅphysical risks’, such as the increased frequency of 
e\treme weather events that may damage property 
and infrastructure and disrupt trade and economic 
activity. +radual temperature changes could 
affect the value of assets. For the banking sector, 
these may be felt directly through the e\posure of 
mortgage books to fl ood risk, or for globally active 
banks, through the impact of natural disasters on 
sovereign bond ratings and country risk. 

Such costs are becoming visible as the frequency 
of natural disasters has increased dramatically. 
Around ��� natural loss events occurred in 2�1� 
including fl oods, tropical cyclones, wildfi res and 
earthquakes in the US, .apan and elsewhere, 
incurring a total cost of �16�bn, according to 
MunichR)’s 2atCatService. 

Second, there are liability risks for parties that 
have suffered losses from the effects of climate 
change and seek compensation from those they hold 
responsible. ;eather-related insurance losses have 
increased almost fi ve-fold to an average of around 
���bn per annum so far this decade from an average 
of around �1�bn per annum in the 1���s �see Figure 
�
. Meanwhile, the global insurance protection gap 
remains si^eable. The uncertainty associated with 
climate scenario analysis complicates the challenge 
of modelling implications for insurers’ liabilities. 

,ouseholds and businesses will be affected 
too, as they could face more e\pensive or more 
curtailed insurance policies. In 2�16, the insurance 
industry launched the Sustainable Insurance 
Forum, a network of 2� insurance regulators 
sharing knowledge and best practice on how to 
consider climate risk in insurance supervision. (e 
2ederlandsche &ank hosted in April 2�1� the fi rst 
ever International Climate Risk Conference for 
supervisors.

Third, there are transition risks as households, 
businesses and industry sectors face costs, 
valuation losses and disruptions from the 
adNustment to a low-carbon economy. These risks 
are longer-term and less visible, and have yet to 
materialise. As such, they may not carry a strong 
sense of urgency.

,owever, inaction will come at a high price. 
The more sudden and disorderly the transition, the 
greater the costs. Signatories to the 4aris climate 
agreement have committed to reduce carbon 
emissions by ��% from 2�1� levels over the ne\t 
decade to reach net ^ero by 2���. Meanwhile, the 
)U has committed to a ��% reduction in emissions 
by 2��� compared with 1��� levels and to attaining 
carbon neutrality by 2���.   

+overnments are already taking action, by 

If we are to 
fulfil our 
mission of 
safeguarding 
monetary 
and financial 
stability, it 
is a strategic 
priority for 
us to address 
the challenges 
posed by 
climate change 
for the financial 
system.

Philip Lane, 
Governor of the 
Central Bank of 
Ireland

Figure 3: Selected initiatives by international 
fi nancial agencies linked to climate change

Source� :arious sources

Actor -nitiative

G20 Sustainable *inance Working Groups

United Nations Principles for 6esponsible Investment

*inancial Stability 
Board

Task *orce on Climate-6elated *inancial 
Disclosures

OECD Green *inance and Investment Centre

World Bank Sustainable Banking Network

EU Action Plan on Sustainable *inance

Central Banks� 
Supervisors

Network for Greening the *inancial 
System

Supervisors�
6egulators Sustainable Insurance *orum

Source� 2+FS

Figure 4: NGFS recommendations, April 2019

6ecommendation 1
Integrating climate-related risks into 
fi nancial stability monitoring and 
micro-supervision

6ecommendation 2 Integrating sustainability factors into 
own-portfolio management

6ecommendation � Bridging data gaps

6ecommendation 4
Building awareness and intellectual 
capacity and encouraging technical 
assistance and knowledge-sharing

6ecommendation 5
Achieving robust and internationally 
consistent climate and environment-
related disclosure

6ecommendation � Supporting the development of a 
ta\onomy of economic activities
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introducing carbon ta\es and emissions trading 
schemes to help Ƅinternalise the e\ternality’ of 
e\cessive carbon emissions. Carbon ta\es are 
highest in Sweden, at close to �1�� per tonne, with 
2orway and Finland also pricing carbon high at 
above ��� per tonne. This compares with ta\es 
below �2� per tonne for non-)uropean Nurisdictions 
that have implemented carbon ta\es or emissions 
trading schemes �see Figure 6
.

As such initiatives take hold, their impact is not 
only felt in the atmosphere but also on fi nancial 
markets. For e\ample, the combined market 
capitalisation of the top four US coal producers has 
fallen by ��% since the end of 2�1�. A similar change 
has occurred in +erman utility fi rms hit by changes 
in domestic energy policies, including the phasing 
out of nuclear energy and the move to renewables. 

Meeting the 4aris targets will require a substantial 

Source� MunichRe 2atCatS)R:IC) database, 3MFIF analysis

Source� ;orld &ank Carbon 4ricing (ashboard, 3MFIF analysis

We invest in 
green because 
we see it as a 
driver of long-
term value, 
in addition to 
wanting to do 
the right thing.

Norman Chan, Chief 
Executive, Hong 
Kong Monetary 
Authority

Figure 5: Global weather-related losses show worrying upward trend
Overall and insured losses for natural loss events worldwide, �bn, annual and 10-year moving averages
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Figure 6: Carbon taxes highest in Nordics
Carbon price per tonne in jurisdictions with carbon ta\es or emission trading schemes, �
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reallocation of capital. Some of the transition will 
happen in e\isting fi rms and industries, and the rest 
through new fi rms and new industries unburdened 
by legacy assets and technologies. As remarked by 
Central &ank of Ireland +overnor 4hilip 0ane, ƄThe 
balance between these two forces will be crucial in 
determining the balance between debt and equity 
in fi nancing the transition, since start-ups naturally 
require more equity fi nance than incumbent fi rms’.

Irrespective of the level of public subsidies 
directed at supporting new sectors and products, 
households will have to bear at least some of the 
costs of the transition, such as retrofi tting homes 
to reduce energy consumption, or higher spending 
on transportation as the balance shifts from private 
cars to other types of transport. 

;hile their individual impacts will be signifi cant, 
the three types of risk �physical, liability and 
transition
 are linked. A smoother and more 
predictable transition path would help minimise 
transition risks to fi nancial stability. &ut a slower 
transition could increase the likelihood of physical 
and liability costs. Conversely, too rapid a transition, 
while necessary to limit the likelihood of physical and 
liability risk, may not be desirable either. As &ank of 
)ngland +overnor Mark Carney remarked, Ƅsuccess 
is failure’ in that scenario, as too rapid a movement 
towards a low-carbon economy could risk creating 
a Ƅclimate Minsky moment’ and materially damage 
fi nancial stability. The analytical work to develop an 
understanding of the trade-offs and the desirable 
path forward is crucial.

Supervising climate risk 
To address these risks, central banks and 
supervisors are recognising the need for micro- and 
macroprudential instruments. The )C& this year 
identifi ed formally climate-related risks as one of 
the key threats facing the banking sector. &ank of 
Finland +overnor 3lli Rehn recognised that, ƄCorrect 
pricing and supervision of fi nancial risks stemming 
from climate change and other environmental 
ha^ards are needed, both for sustainable economic 
development and a well-functioning fi nancial 
system’.

The fi rst step in supervising such risks is to 
understand their si^e and likelihood. Regulators 
recognise the need for identifi cation and disclosure 
of e\posures in the fi nancial sector, what can 
be considered a Ƅsnapshot’ of risks. So far, 
2�� companies representing �6.�tn in market 
capitalisation and fi nancial institutions �banks, 
insurers, asset managers
 and responsible for 
���tn of assets have committed to apply the 
recommendations on disclosures by the Task Force 

for Climate-Related Financial (isclosures.
At the same time, dynamic, forward-looking 

carbon stress tests, so-called Ƅvideos of risks’, are 
needed to ascertain the si^e of probable losses of 
fi nancial institutions’ portfolios, with fi rms setting out 
the resilience of their strategy in different climate-
related scenarios.

&ut while there is broad agreement among 
regulators on the need to develop ta\onomies, 
enable disclosures, and monitor risks through 
rigorous scenario analysis and stress testing, there 
is less harmony when it comes to views on how 
to address these through microprudential and 
macroprudential regulation. 

The need for macroprudential regulation follows 
the recognition that losses from certain climate-
related scenarios could lead to declines in the 
capital and solvency ratios tracked by prudential 
regulators. These stem from market risks and credit 
risks, as well as structural changes and uncertainty 
associated with climate change. The optimal 
allocation and risk management strategies in the 
design of equity and bond portfolios may have to be 
reassessed.

3ne way of correcting the misalignment between 
current regulation and the need to transition to 
a low-carbon economy would be to enhance 
governance frameworks such as &asel III to ensure 
they refl ect climate-related fi nancial risk concerns. 
This would involve strengthening capital and liquidity 
requirements such as the liquidity coverage ratio, 
the net stable funding ratio, the leverage ratio, 
and capital and countercyclical capital buffers. In 
addition, it would require bolstering the supervisory 
elements of &asel III by adding climate-related stress 
tests, and reinforcing risk disclosure and market 
discipline.

Reviewing macroprudential tools in more detail, 
these can be categorised in those relating to capital, 
lending limits, liquidity and reserves. The fi rst could 
take the form of countercyclical capital buffers, 
sectoral leverage ratios, or capital adequacy ratios 
with Ƅgreen supporting factor’ or Ƅbrown penalising 
factor’. The 4eople’s &ank of China already deploys 
a +SF, used to incentivise the presence of green 
loans in banks’ portfolios. ,owever, )uropean 
central bankers are sceptical, highlighting that 
Ƅgreen does not mean risk-free,’ �Franʡois :illeroy de 
+alhau
 and that Ƅsuch risks cannot be disregarded 
without Neopardising fi nancial stability’ �3lli Rehn
. 
Substantial further evidence is needed to create a 
strong enough rationale for such policies. 

0ending limits can take the form of ma\imum 
credit ceilings or minimum credit fl oors. In the case 
of liquidity, instruments range from liquidity coverage 

We should not 
be obliged to 
promote green 
finance by 
granting banks 
preferential 
capital 
treatment if this 
is not justified 
by the specific 
risks linked to 
green finance.

Sabine 
Lautenschläger, 
member of the ECB 
executive board
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ratios to net stable funding ratios. Finally, there can 
be differentiated reserve requirements.

There is a great variety of green prudential 
instruments, but a clear divide between emerging 
and advanced economies. 0ending limits are the 
most popular instrument, and are mandatory in 
&angladesh, India, 2igeria, &ra^il, 0aos, :ietnam and 
Korea. They are and under discussion in (enmark, 
)cuador, .apan and Kenya. Climate-related stress 
tests are obligatory only in China, and under 
consideration in France and the 2etherlands. Risk 
disclosure and risk assessment are under discussion 
in Colombia, Indonesia, 4akistan, 4eru, South Africa, 
Swit^erland and Turkey �see Figure �
.

Climate change and monetary policy
;hile their mandates tend to focus on the medium-
term infl ation outlook, central banks consider 
routinely the policy implications of long-term 
events such as demographic and technological 
shifts and their effects on labour force participation 
and the broader macroeconomy. Climate 
change poses similar challenges in terms of the 
uncertainty associated with its repercussions on 
monetary policy, but it displays a distinctive set of 
characteristics that sets it apart from other types of 
shifts.

First, it is far-reaching in breadth and scope, 
affecting all agents across different geographies 
and sections of the economy. Second, climate risks 
are foreseeable. ;hile there is a high degree of 

uncertainty regarding their nature, this is no e\cuse 
for inaction. It is clear that some combination 
of physical and transition risk will materialise 
eventually. As )C& )\ecutive &oard Member 
Sabine 0autenschlʞger remarked, ƄClimate change 
will not adapt to our research schedules’. Third, 
climate change is effectively irreversible� there is 
no technology available to undo the concentration 
of greenhouse gas emissions in the atmosphere. 
And, fi nally, shifts related to climate change are 
distinctive in that they are endogenous. Their future 
magnitude and likelihood depend on the actions 
of today. As :illeroy de +alhau remarked in April 
2�1�, ƄIt is delusional to think that when risks 
become perceptible, everyone will be able to cut 
their e\posures at the same time and in an orderly 
fashion.’

;ith regard to monetary policy, the impact of 
climate change will be felt most directly through the 
physical risk channel. The increase in the frequency 
and severity of weather shocks is likely to raise the 
volatility of infl ation, sectoral relative price levels, and 
output. 

;hen met with such negative supply-side shocks, 
central banks will generally face a trade-off forcing 
them to prioritise stable prices over output. 0eft 
unchecked, climate change can complicate further 
the identifi cation of shocks relevant for the medium-
term infl ation outlook and make the occurrence of 
such trade-offs more frequent. Moreover, climate 
change will probably spark structural shifts that will 

Figure 7: Emerging/
Developed market divide in 
supervising climate risks
Status of green 
macroprudential 
reUuirements, by jurisdiction

Source� (’3ra^io and 4opoyan �2�1�
, 
3MFIF analysis

While the 
effects and 
risks of climate 
change are 
relevant factors 
for the Federal 
Reserve to 
consider, it 
is not in a 
position to 
use monetary 
policy actively 
to foster a 
transition to 
a low-carbon 
economy. 

Glenn Rudebusch, 
executive vice-
president of the 
economic research 
department at the 
Federal Reserve 
Bank of San 
Francisco

Under discussion Mandatory:oluntary
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impact the underlying path of potential output Ɓ a crucial 
variable for monetary policy-making. 

Through the transition risk channel, the economic 
transformation required to address the climate change 
challenge will involve a shift in relative prices, especially in 
energy prices. This could risk destabilising medium-term 
infl ation e\pectations. Such changes should not only be 
considered as part of the long-term hori^on framework. 
4rices, equities and long-term fi nancial asset valuations 
will also depend on e\pected future conditions, so even 
climate risks decades away can have near-term fi nancial 
consequences.

Central banks have been reluctant to acknowledge 
the link between climate change and monetary policy. 
The April 2�1� 2+FS comprehensive report only went as 
far as stating that the 2etwork Ƅconsiders e\ploring the 
interaction between climate change and central banks’ 
mandates �beyond fi nancial stability
 and the effects of 
climate-related risks on the monetary policy frameworks, 
paying due regard to their respective legal mandates.’  
Among 2+FS members, only one central bank, the 
4eople’s &ank of China, has a dedicated policy to promote 
green fi nance via monetary policy. Franʡois :illeroy de 
+alhau, one of the central bankers leading this agenda, 
remarked that ƄMonetary policy has to remain neutral 
to ensure proper functioning through its transmission 
channels� it cannot be targeted towards achieving specifi c 
social or sectoral impacts’. 

At a time when central bank independence is under 
attack over unconventional monetary policies, this 
scepticism may refl ect unwillingness to take on an agenda 
that may be interpreted as political. In a speech on climate 
change and central banking in 2ovember 2�1�, =ves 
Mersch, e\ecutive board member at the )C&, warned 
that ƄThe bigger threat to price stability over the long run 
does not lie in relative price changes, but rather in a loss 
of independence by central banks following a situation in 
which they have ventured far into a political agenda with 
distributional consequences.’

Financing the climate transition
Tasked with safeguarding fi nancial and price stability, 
central bankers tend to focus on the risks that 
climate change poses. &ut when it comes to reserves 
management, climate change presents investment 
opportunities for central banks and other global public 
investors. 

According to the 3)C(, a ���tn investment is needed 
by 2��� to fi nance the green transition. This is to promote 
the development of technologies such as carbon capture 
and storage, and electricity generation from renewable 
sources. A separate study by the I4CC from 3ctober 2�1� 
estimates that the world needs to spend ����bn annually 
until 2��� on energy-related mitigation investments 
to limit global warming to 1.� degrees. The )uropean 

The asset 
purchasing 
programme 
is a tool for 
macroeconomic 
stabilisation, not 
microeconomic 
reallocation. 

Yves Mersch, 
Member of the ECB 
Executive Board

+reen Uuantitative easing
Central bankers are hesitant to integrate climate 
considerations into their unconventional monetary 
operations. Their growing interest in the climate change 
agenda has encouraged calls for Ƅgreen quantitative 
easing’. This would involve suspending asset purchases 
in high-carbon sectors and instead favouring bonds 
which fund green proNects. &ut central bankers have 
e\pressed concern over how such a practice could 
undermine the instruments’ effectiveness. 

At the same time, the 2+FS acknowledged in its 
fi rst progress report in 3ctober 2�1� that Ƅclimate- or 
environmental-related criteria are not yet suƾ  ciently 

accounted for in internal credit 
assessments or in the models 
of credit agencies’ which 
many central banks rely on 
for their operations. 3lli Rehn, 
then-deputy governor of the 
&ank of Finland, remarked in 
.une 2�1� that ƄSustainability 
considerations should be 
better refl ected in the key 
tools for decision-making by 
market actors and policy-
makers, such as benchmarks 
and credit ratings.’ This 
reveals an uncomfortable 
contradiction for central 

banks like the )C& which, as a member of the 2+FS, is 
seen as admitting that risk is accounted for improperly in 
the current ratings system while at the same time using 
that system to decide which assets to buy in its asset 
purchase programme.

Still, while there is no e\plicit environmental target in 
the )C&’s A44, the bank has purchased green bonds both 
under the corporate sector and public sector purchase 
programmes. It holds around a quarter of eligible 
publicly-issued green bonds and around a fi fth of private 
sector green bonds, in line with the share of holdings 
across the totality of its programme-eligible bonds. 

3ther central banks may be simply prohibited from 
even considering green 5) as an option. According 
to +lenn Rudebusch, e\ecutive vice-president at the 
economic research department of the Federal Reserve 
&ank of San Francisco, Ƅ+reen quantitative easing is an 
option for some central banks but not for the Fed, which 
by law can only purchase government or government 
agency debt’. ;hile sovereign green bonds have been 
issued, these represent a very small asset category.
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Commission estimates that Ɲ1��bn are required 
over 2�21-��. Should these fi gures not be met, the 
so-called Ƅclimate debt’, as referred to by Rehn, will 
accumulate. 4ublic investment can address such 
needs. For e\ample, the )uropean Fund for Strategic 
Investments has a mandate to invest ��% of its 
Ɲ���bn capacity in green investments. Most of the 
adNustment costs, however, will fall on the private 
sector.

The green fi nance market has grown rapidly in the 
past decade. The )uropean Investment &ank issued 
the world’s fi rst green bond in 2���. Since then, the 
global climate-aligned bonds market has swelled 
to �1.��tn in 2�1�, according to the Climate &onds 
Initiative. 0ast year, around �16�bn worth of green 
bonds were issued, compared with �162bn in 2�1�. 

This market also includes sovereign green and 
blue bonds. 4oland issued the fi rst sovereign green 
bond in 2�16, followed by France, FiNi and 2igeria 
in 2�1�. &elgium, Indonesia, 0ithuania and Ireland 
followed in 2�1�. That year, the Seychelles launched 
the world’s fi rst sovereign blue bond, a pioneering 
fi nancial instrument designed to support sustainable 
marine and fi sheries proNects.

,owever, green bonds represent a miniscule 
share of the overall fi \ed income market, accounting 
for less than 2% of global debt issuance. This 
suggests that green bonds need to be scaled 
by a factor of at least 1� to provide the required 
investment in renewable energy, energy eƾ  ciency 
and low-emission vehicles. Moreover, sources of 
fi nance must be e\tended beyond green bonds to 
products such as green loans, securitisation, covered 
bonds, derivatives, crowdfunding platforms and 
private equity. The success of the climate transition 
depends on it.

Investors, including +4Is, are moving to 
sustainable e\change-traded funds and e\change-
traded products. These are reaching record levels 

having grown si\-fold to 21� in 2�1� from Nust �� in 
2���. Assets invested in these funds and platforms 
have reached a record level of �2�bn from around 
��bn in 2��� �see Figure �
.

,owever, policy-makers and the fi nancial sector 
are also becoming aware increasingly of the trade-
offs between the rapid e\pansion in the sector, and 
the need to maintain rigorous standards and avoid 
so-called Ƅgreenwashing’. 4atrick 2Noroge, governor 
of the Central &ank of Kenya, speaking on the role of 
the 2airobi Stock )\change as a green fi nance hub, 
warned, Ƅ;e cannot accept, or afford, to give cover to 
those who only wish to burnish their greenwashing 
credentials’.

Greening reserve portfolios
Central banks are attempting to act on their climate 
rhetoric by integrating sustainability criteria into their 
operations and portfolio management, with the euro 
area leading the charge. For e\ample, the Central 
&ank of Ireland designed its new headquarters to be 
energy eƾ  cient. The bank’s governor, 4hilip 0ane, has 
called on the central banking community to make 
greater use of communications technologies to cut 
down on travel to international meetings. 

Meanwhile, the &anque de France in March 
2�1� adopted a responsible investment charter to 
Ƅimprove the contribution of own funds and pensions 
portfolios to the environmental transition.’ In April 
2�1�, it announced to plans to disclose the climate-
risk e\posures of its funds and pension portfolios, 
the fi rst central bank to do so. The )C& has worked 
to foster sustainable investment in its non-monetary 
policy portfolios including its pension fund, which 
has delegated pro\y voting for equity investment to 
managers that have signed up to the principles for 
responsible investment.

In addition to pension portfolios, as long-term 
investors, central banks have an important role to 
play in the development of green fi nance through 
their investment portfolios and reserve allocation. 
2orman Chan, chief e\ecutive of the ,ong Kong 
Monetary Authority, speaking at the 2�1� green 
and social bond principles annual conference, 
said, ƄAs a long-term investor, ,KMA considers risk 
and return over a long hori^on. ;e believe looking 
at an investment proposal through the )S+ lens 
would complement our normal risk-return analysis, 
and help unveil the long-term value and risk of an 
investment’. 

The Central &ank of Ireland also takes )S+ 
criteria into account when managing its portfolio. 
The equities component of its portfolio is managed 
in line with the 4RI as well as with the ;orld 
,ealth 3rganisation’s framework convention 

Figure 8: Assets invested in ESG ETFs and ETPs 
at record high
ESG ET*s and ETPs �6HS
 and assets, �bn �0HS
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Source� )TF+I, 3MFIF analysis

The transition 
path poses 
challenges, 
but also 
opportunities. 
Particular 
industries and 
communities 
are exposed 
to the costs of 
changes in the 
climate while 
others may 
benefit from 
that transition. 
But it may not 
be possible for 
the winners to 
compensate the 
losers in a way 
that leaves no 
one worse off. 

Guy Debelle, Deputy 
Governor of the 
Reserve Bank of 
Australia
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on tobacco control. It is preparing an )S+ policy 
for its bond portfolio, which already includes 1� 
green bonds valued at Ɲ221m. In .anuary 2�1�, 
(e 2ederlandsche &ank signed the U2 4RI and 
adopted a responsible investment charter. Suomen 
4ankki - Finlands &ank has also applied responsible 
investment standards to its portfolio management. 

,owever, not all central bank reserves 
management practices match the climate agenda’s 
strong momentum. 0ess than half of central banks 
responding to the 2�1� 3MFIF +4I survey reported 
they were investing part of their reserves in green or 
sustainable assets. This compares with almost all 
pension funds and sovereign funds we surveyed. 

3ften, central banks are more constrained than 
other types of +4Is in terms of what asset classes 
they are eligible to purchase. Several central banks 
also cited lack of supply, remarking that Ƅin our 
investment universe there is a limited supply of green 
bonds.’ 3thers referred to the inability of sustainable 
assets to meet their liquidity and maturity thresholds. 
3ne central bank stated that Ƅvery long durations of 
green bonds are problematic when our bond duration 
is very short.’ 

Conservatism and diƾ  culty convincing internal 
stakeholders were also mentioned as barriers to 
investing in sustainable assets. 2evertheless, one 
central bank remarked that Ƅcurrent mandates 
and available assets in which to invest restrict 
opportunitiesƏ but we are seeking to change our 
mandates to open up the green investment universe.’ 

Among central banks in our sample which do 
not currently invest in green or sustainable assets, 
a third are prevented by their mandate from doing 
so. A further third highlighted wider issues with 
sustainability criteria and lack of data, and with the 
transparency and accountability of company data. 

)S+ criteria are gaining importance when 
it comes to outsourcing portfolios to e\ternal 
managers. Most pension and sovereign funds 
consider )S+ criteria as Ƅimportant’ or Ƅvery 
important’ with regards to guidelines to e\ternal 
managers, compared with Nust a quarter for central 
banks. This can take the form of divestments as well 
as active investments in green assets, as e\plored in 
the special report on sustainable investment in last 
year’s +lobal 4ublic Investor. 

The world’s largest sovereign fund �and fourth-
largest +4I in our ranking
, 2orway’s �1tn 2orges 
&ank Investment Management, this year decided to 
sell some of its holdings in energy companies that 
e\plore for and produce oil and gas. This entailed the 
e\clusion of 1�� oil and gas e\ploration companies, 
worth Ɲ�.�bn. ,owever, the fund opted to retain 
stakes in fossil fuel companies involved in renewable 

energy, such as Shell and &4. This highlights 
the nuances behind the simplistic green�brown 
distinction. Investments in the brown sector may be 
more effective in facilitating the transition due to the 
scope of the benefi ts of switching.

;hen investing in green assets, green bonds are 
the dominant instrument for +4Is. They were chosen 
by ��% of those surveyed who invested in green 
assets. ;ithin the same sample, 11% purchased 
climate-aligned bonds and �2% invested in green 
equities. Still, these allocations represent a small 
share of +4Is’ overall portfolios, with green equities 
representing around ��% of all equity investments 
and green bonds representing around 16% of all 
bonds. 

0ooking ahead, around 6�% of +4Is surveyed 
by 3MFIF stated that they plan to Ƅincrease’ or 
Ƅsignifi cantly increase’ their green investments. +reen 
bonds were the most popular option, with ��% of 
respondents planning to Ƅincrease’ or Ƅsignifi cantly 
increase’ their e\posure to the asset class, compared 
with 1�% for climate-aligned bonds and 2�% for 
green and sustainable equities �see Figure �
.

Limits of central banks
Central banks are serious about climate change. 
They are making commendable strides to adapt 
regulation and supervision practices to guard against 
risks and facilitate the transition to a low-carbon 
economy. &ut these initiatives are not enough, nor 
can they be a substitute for an ambitious climate 
agenda led by governments, businesses and 
individuals. Many players acting together will be 
essential for the future. 
(anae /]riakopoulou is 'hief )conomist and 
(irector of 6esearch at 3MF-F. 

The systematic 
oversubscription 
of green bonds at 
issuance shows 
there is a lack of 
green financial 
products.

François Villeroy de 
Galhau, Governor, 
Banque de France

Figure 9: Green bonds continue to dominate 
sustainable asset market
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Institution Description Date

Network of Central Banks and 
Supervisors for Greening the 
Financial System 

The NGFS, which was set up in December 2017 by the Banque de France with 
eight members, published its fi rst comprehensive report in April 2019, building on 
its fi rst progress report from October.  As of April it has 36 members.

April 2019

Norges Bank Investment 
Management

Norway’s sovereign fund excluded 150 oil and gas exploration and production 
companies, worth €7.5bn, from its $1.1tn portfolio. However, the Fund  said it 
would retain stakes in fossil fuel companies involved in renewable energy.

March 2019

Dutch National Bank
The DNB became the fi rst central bank to sign the United Nations’ principles 
for responsible investment. It launched a responsible investment charter, and 
committed to incorporating six ESG criteria in its investment practices.

March 2019

Första AP-fonden Swedish pension fund AP1 divested from nuclear weapons, tobacco, coal and oil 
sands industries following the introduction of new investment guidelines. 

January 
2019

ABP
Europe’s largest pension fund, Dutch ABP, completed its divestment of €4bn 
in nuclear arms manufacturers and tobacco producers in 2018, making a 20% 
(€700m) profi t.

January 
2019

European Bank for Reconstruction 
and Development

The EBRD approved plans for a €250m direct investment framework for green 
and sustainability bonds targeted at fi nancial institutions.

December 
2018

Republic of Seychelles Seychelles launched the world’s fi rst sovereign blue bond, a pioneering fi nancial 
instrument designed to support sustainable marine and fi sheries projects.

October 
2018

National Treasure Management 
Agency

Ireland’s NTMA issued the country’s fi rst sovereign green bond, a 
12-year bond raising €3bn.

October 
2018

UK pension funds

The UK Department for Work and Pensions introduced new regulations for 
pension funds, to come into effect in October 2019. These require trustees to 
disclose how much they take into account ESG factors when making investment 
decisions. 

September 
2018

World Bank Group, European 
Investment Bank, Amundi 
and others

The Global Green Bond Partnership was set up to support efforts by sub-national 
entities such as cities, regions, private companies and fi nancial institutions to 
accelerate the issuance of green bonds.

September 
2018

United Nations
The UN Environment Programme Finance Initiative set up the tobacco-free 
fi nance pledge to encourage divestments from tobacco. Those who have signed 
up to the pledge include Sweden’s AP4 and the Ontario Teachers’ Pension Plan.

September 
2018

European Investment Bank
The EIB raised €500m from a 7.5-year sustainability awareness bond whose 
proceeds will be used to fi nance investments in clean water supply, sanitation 
and fl ood protection.

September 
2018

Government Pension 
Investment Fund

Japan’s $1.4tn pension fund – the world’s largest – selected two of its carbon-
friendly indices as the benchmark for its ESG strategy: the S&P Global Ex-Japan 
LargeMidCap Carbon Effi  cient Index and the S&P/JPX Carbon Effi  cient Index.

September 
2018

California pension funds The US senate passed Bill No.964 requiring Calpers and Calstrs to report publicly 
on the climate-related fi nancial risk of their public market portfolio from 2020.

August 
2018

European Commission
The technical expert group on sustainable fi nance started developing a green 
taxonomy, EU green bond standards and benchmarks for low-carbon investment 
strategies.

July 2018

Republic of Lithuania
Lithuania became the seventh country to issue a sovereign green bond, raising 
€68m with a 10-year deal. Proceeds are aimed at improving energy effi  ciency in 
residential properties. 

June 2018

Key sustainable investment developments involving public institutions in 2018-19
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