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Abstract 
In recent years, with the rapid development of industrial production, greenhouse gas 
emissions and accumulation have accelerated, resulting in an increasingly serious 
greenhouse effect and global warming. In the context of more severe global climate 
change challenges, the climate and environmental risks faced by financial institutions 
are also increasing. In China, especially after the goals of "Carbon Peak" by 2030 and 
"Carbon Neutralization" by 2060 are put forward, the climate risk faced by financial 
institutions will increase significantly. As an important part of China's financial 
institutions, commercial banks play a role in adjusting macroeconomic leverage and 
reasonably allocating social resources. Therefore, commercial banks need to actively 
deal with the financial risks caused by climate change and make layout as soon as 
possible from the perspective of long-term planning. 
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1. Climate Risk and its Cost 

In recent years, the global climate is experiencing significant changes characterized by warming. 
Extreme weather and abnormal climate are causing a serious impact on the world. Extreme 
weather disasters occur frequently all over the world, and the ecological environment on which 
human beings depend is facing great damage and threat. A large amount of evidence shows that 
human beings' excessive use of fossil fuels such as coal and oil, emission of a large number of 
greenhouse gases, wanton deforestation and destruction of grasslands, and reducing carbon 
absorption capacity are the main reasons for global climate change. The 2020 global risk report 
released by the world economic forum WEF points out that extreme weather events, failure of 
mitigation and adaptation measures to climate change, major natural disasters, damage to 
biodiversity and ecosystem collapse will become the most likely risks in the world in the next 
10 years, and these risks are related to climate and environmental change. 
The article climate risk and response released by McKinsey Global Research Institute shows 
that climate change affects the production factors on which human life and economic activities 
depend, and then affects the preservation and appreciation of wealth. Climate change has had 
a measurable impact on social economy. 
The blue book on China's climate change (2021) released by the China Meteorological 
Administration shows that the warming of the climate system continues, and the risk of 
extreme weather and climate events is further exacerbated. The global average temperature in 
2020 is higher than that before industrialization (average value from 1850 to 1900) is 1.2 
degrees Celsius higher, which is one of the three warmest years since the complete 
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meteorological observation records. China is a sensitive area and significant impact area of 
global climate change, and the heating rate is significantly higher than the global average level 
in the same period. Extreme weather and climate events such as high temperature and heavy 
precipitation are increasing, and China's climate risk level tends to rise. 
Climate change is a natural phenomenon, but its impact is extensive, and its consequences are 
long-term, irreversible and highly uncertain. Climate change not only poses severe challenges 
to China's food production, water resources, ecology, energy and economic development, but 
also the potential threat of financial risks to the financial system is also rising. 
 

Table 1. The Socio-economic Impact of Climate Change Has Gradually Emerged 
Affected 

Economic 
System 

Direct Risk Area Social Economic Impact Degree of Harm Caused by 
Climate Change 

Livability and 
Employability 

1 2003 European 
Heat Wave 

$15 billion in losses 2 times 

2 2010 Russian Heat 
Wave 

About 55,000 people 
died 

3 times 

3 2013 Australian 
Heat Wave 

The loss of production is 
about $6 billion 

up to 3 times 

4 2017 East Africa 
Drought 

About 800,000 people in 
Somalia have been 

displaced 
2 times 

5 
2019 European 

Heat Wave 
About 1,500 people died 

in France 
The impact on France is about 

10 times 

Grain System 
6 

2018 South Africa 
Drought 

Agricultural production 
decreased by 15% 3 times 

7 Ocean Warming 
North Atlantic fish catch 

decreased by 35% 
The global ocean has risen by 

0.7 degrees 

Physical assets 

8 
2012 Hurricane 

Sandy  
The damage is worth 

$62 billion  3 times 

9 2016 Canadian 
Fire 

$10 billion worth of 
damage and 1.5 million 
acres of forest burned 

1.5-6 times 

10 2017 Hurricane 
Harvey  

The damage is worth 
$125 billion 

Strength increased by 8%-20% 

Infrastructure 
Services 

11 2017 China Flood Direct economic loss of 
$3.55 billion 

2 times 

Natural Capital 

12 
2012 Arctic Sea 
Ice is the Lowest 

in 30 Years 

The reflection is 
weakened and the 

warming is intensified 

70% -90% are due to man-
made climate change 

13 Himalayan Glacier 
Melting 

The water supply for 
over 240 million people 

may decrease 

About 70% of the global 
glaciers have disappeared 
largely due to man-made 

climate change 

2. Financial Risks Associated with Climate Change 

In January 2020, the bank for International Settlements (BIS) put forward the concept of "Green 
Swan" in Green Swan: central bank and financial stability in the era of climate change. BIS 
defines "Green Swan" as a highly destructive phenomenon in the climate field, which may cause 
huge property losses to social life and economic growth, and cause turbulence and risks in the 
financial field. Compared with the "black swan", "Green Swan" risk is more prominent and more 
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serious than the previous systemic financial crisis. It involves all aspects of environment, 
geopolitics and economic and social development. Climate related financial risks mainly refer 
to the risk of devaluation of underlying financial assets caused by climate change. Central banks 
and financial regulators classify climate related financial risks into physical risks and transition 
risks. 

2.1. Physical Risks 
Physical risk refers to the risk that long-term climate change (such as precipitation change, sea-
level rise, etc.) or abnormal climate events (such as floods, forest fires, etc.) seriously damage 
the balance sheets of enterprises, households, banks and insurance companies, resulting in 
financial and macroeconomic instability. According to climate related financial risks - analysis 
based on the functions of the central bank The results show that physical risk affects financial 
stability through three channels: the balance sheet of financial institutions, the supply and 
demand of bank credit, and the market liquidity. 
First, the balance sheet is a key channel for climate related risk transmission. Physical losses 
mainly affect the stability of a single financial institution and even the whole financial system 
through the balance sheets of the affected subjects and financial institutions, especially the 
insurance company, because the physical loss cost after insurance is mainly borne by the 
insurance company. The frequent occurrence of natural disasters damages the sustainable 
operation ability and balance sheet stability of insurance companies. 
Second, physical risk can cause damage to fixed assets, business interruption, rising costs and 
declining profits, resulting in uncertainty of future cash flow and economic losses. At the same 
time, commercial banks will also reduce future market expectations and tighten corporate 
financing channels. In addition, physical risk will reduce the value of existing assets of 
enterprises, and the depreciation of collateral has become the core of physical risk affecting 
bank credit. Collateral damage and value shrinkage directly worsen the balance sheets of 
residents and enterprises, increase the probability of loan default and bank losses, and transmit 
climate risk to the banking system. 
Third, climate change events may suddenly increase the liquidity needs of financial institutions, 
households and enterprises. Natural disasters may impact banking services, and the increase 
of short-term financing uncertainty will trigger the cautious capital needs of financial 
institutions, residents and enterprises. If the central bank fails to provide liquidity support in 
time, this liquidity impact will affect the stability of the financial system and even the whole real 
economy. 
Therefore, the core of the channel through which physical risks affect the financial system is 
the insurance and banking departments. The key carriers are the value of collateral and the 
balance sheets of residents and enterprises, which ultimately affect the stability of the whole 
financial system. 

2.2. Transformation Risk 
Transition risk refers to the actions taken by the public or private sectors to transition to a low-
carbon economy in order to control climate change. In the process of this transformation, 
relevant policies or technological innovations such as carbon emissions have been significantly 
tightened, resulting in the risk of repricing high-carbon assets and financial losses. 
Transformation risk mainly affects financial stability through two channels. The first is the 
revaluation of asset value caused by low-carbon transformation, and the second is the decline 
of asset price caused by the implementation of climate policy. 
First, in the low-carbon transformation, with the development of green technology and the 
decline of new energy costs, the competitiveness of traditional energy enterprises decreases, 
and a large number of high-carbon assets such as related infrastructure accelerate the 
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depreciation to form stranded assets. The decline in the value of stranded assets leads to the 
dual loss of capital and income of asset owners, and improves the market risk and credit risk of 
investors and creditors. The decline in the value of stranded assets will also affect the ability of 
traditional fossil energy enterprises to obtain financing, resulting in the concentrated outbreak 
of financial risks of traditional petrochemical energy enterprises. 
Second, in terms of climate policy, it is mainly divided into price policy and directive policy. The 
former is mainly represented by the carbon tax policy and building a carbon emission trading 
market, while the latter mainly refers to the industrial regulatory policies related to climate 
change, both of which will bring additional costs to economic activities in the medium and short 
term. The environment-friendly policy requires traditional petrochemical energy enterprises 
to reduce production or disperse part of their resources for emission reduction, which will 
affect the profit margin, employment and final output of enterprises, and the commercial banks 
providing credit services for these enterprises may face the dilemma of increased asset risk and 
expected loss. In addition, the changeable climate policy will also increase the uncertainty faced 
by investors, lead to sharp fluctuations in asset prices, and reduce the financing availability of 
productive investment of high carbon emission related enterprises. 
 

Table 2. Related Financial Risks Caused by Climate Change 
 Credit Risk Market Risk Operational Risk 

Physical Risk 

Valuation of 
solvency 

Share prices fell and 
productivity fell after the rating 

downgrade and the climate 
disaster 

Closing of network 
Valuation of 

collateral 
Downgrading 

Restricted banking services Impact on LGD 
and PD 

Transformation 
Risk 

Downgrading Sharp fluctuations in asset 
prices Damaged reputation and 

failure to adapt to sustainable 
development management Impact on LGD 

and PD Asset stranding 

 
Financial institutions should recognize that physical risks and transformation risks affect each 
other, so they should not be considered in isolation. For example, physical risk may lead to 
climate policy change, which in turn increases the risk of transformation. In addition, climate 
change is a long-term process with high uncertainty and complexity. Therefore, the financial 
risks caused by climate change also have the same characteristics. After the occurrence of 
climate related financial risks, financial institutions will be impacted from many channels, such 
as economic slowdown, insufficient savings, increase of non-performing loan rate, asset price 
fluctuation and so on. As an important part of China's financial institutions, commercial banks 
need to actively deal with the financial risks caused by climate change. 

3. How Commercial Banks Deal with Climate Risk 

At present, China has made a solemn commitment to the international community of "carbon 
peak and carbon neutralization". In order to achieve this vision goal, commercial banks should 
improve their awareness of climate risk, establish corresponding risk management mechanism 
and take appropriate strategies to actively deal with climate risk. 
First, commercial banks should clarify their strategic objectives and incorporate coping with 
climate risks into their corporate strategies. Commercial banks should pay close attention to 
climate change and raise coping with climate risks and supporting green and low-carbon 
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development to a strategic level. The board of directors and senior management should 
improve their awareness of climate risk, guide bank employees to pay attention to the concept 
and potential impact of climate risk, and gradually cultivate a talent team with professional 
knowledge of climate risk, green finance and carbon emission. 
Second, commercial banks should establish a framework for climate risk identification and 
assessment, and introduce forward-looking new risk management tools, including economic 
scenario generation tools, climate risk maps, etc. Sort out the impact mechanism and path of 
climate change on bank risk, and make full use of scenario analysis and other methods to 
evaluate the risks whose occurrence time and loss degree are difficult to determine. Improve 
and optimize the climate risk stress test model, determine the industry stress test scope of the 
impact of carbon emission reduction on credit risk, and fully assess the risk changes of key 
industries with high carbon emissions. 
Third, commercial banks can incorporate climate risk into the comprehensive risk management 
system and improve the information disclosure mechanism. Based on the international 
experience of climate risk management, commercial banks can incorporate climate risk into the 
existing risk management process and map it to the existing risk categories. On this basis, 
establish a risk list, clarify the climate risk related processes and department responsibilities, 
and continuously improve the climate risk management ability. In terms of information 
disclosure, commercial banks can adopt the international mainstream climate risk information 
disclosure framework to strengthen the identification, assessment, management and disclosure 
of key areas of climate risk. 
Last but not least, commercial banks should further optimize the credit structure and reduce 
the allocation of high-carbon assets. Commercial banks can increase their support for new 
energy technologies, advanced environmental protection, efficient energy storage and low-
carbon industries, accurately locate key areas of green development, and help China's high-
quality economic development. At the same time, bring high carbon emission industries into 
the environmental and social risk management framework of commercial banks, formulate 
forward-looking financing exit plans for high carbon emission industries, and strictly control 
the credit supply of high carbon emission industries. 
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