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References

•

•

•

(1) Central banks, financial supervisors and financial institutions should;
develop an analytical framework to analyse the interactions between nature 
and financial system, 
bridge data gap that emerges from their analytical framework and
use the framework to assess nature-related financial risks and set policies 
about environmental sustainability*.

(2) Supervisory authorities may (or should) use reasonable assumptions 
and proxies to solve data gap problems**. 
* https://www.ngfs.net/sites/default/files/medias/documents/statement_on_nature_related_financial_risks_-_final.pdf

** https://www.bis.org/bcbs/publ/d530.pdf (Basel Committee on Banking Supervision “Principles for the effective management and supervision of climate-

related financial risks")
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Definitions
 

Physical Risks: Economic costs or financial losses due to climate change and the resulting 
extreme natural events (acute risks, chronic risks and indirect effects).
 

Physical Risk Drivers: Climate change events such as floods and hail storms that lead to 
 physical risks and financial losses on the general economy and financial sector. 
 

Transmission Channel: The process by which physical and transit risks affect banks 
directly or indirectly through the activities of exposed parties. 
 
 
 
 https://www.bis.org/bcbs/publ/d530.pdf (Basel Committee on Banking Supervision “Principles for the effective management and supervision of climate-related 

financial risks")

 

https://pitch.com/?utm_medium=app&utm_source=pdf-export


Physical Risk Transmission Channel 
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Physical Risk Data
 
 
 

Effect on banks' 
balance sheets

Physical damages
and financial loses

Customer Data 
(affected from events)

NPL Data 
Meteorological

 Data  

1- Customer questionnaires 
2-Insurance companies or local authorities 
3-Statistical Models 

Physical risk 
drivers

?
?
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METHODOLOGY

•

•

•

Vector Autoregressive Model (VAR)
 

VAR is a statistical model used to capture the relationship between multiple quantities as they 
change over time.

 

VAR is a  multivariate time series model that relates current observations of a variable with past 
observations of itself and past observations of other variables in the system.

 

Spesification of VAR Model:  
	
      Y and X two different variable and X, Y ~ I (0);
 
 
 

https://www.aptech.com/blog/introduction-to-the-fundamentals-of-time-series-data-and-analysis/
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DATA
 

•

•

1- Physical Risk Drivers (Climate data)
 

Antalya Province, June 2010- December 2019 periods, deviation of "average 
temperature", "maximum temperature" and " precipitation"; "extreme weather events".

 
 

2- NPL Data
 

Antalya Province, banking sector, June 2010- December 2019 periods, agriculture, 
energy and paper, food and timber manufacturing,  NPL "flow" data (with 3 months lag).
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•
•
•

Antalya;
ranks 6th in terms of contribution to GDP,
ranks 4th in terms of total loans and
ranks 5th in terms of population.

 
 

Antalya ?

Agriculture

Tourism

Mediterrenian 
Region

Energy

Manufacturing
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Climate 
Change
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Total Degree of 

Severity

https://pitch.com/?utm_medium=app&utm_source=pdf-export


Time and date Event Definition Damage Definition Precipitation 
Amount

Wind 
Speed

Impact 
Severity



804281815 24- Hail 16- Fruit trees were damaged. 27 0 02- Modarate

901269999 18- Storm 56- Other 0 0 01- Mild

901259999 73- Cyclone 56- Other 0 0 01- Mild

901290050 19- Storm 56- Other 0 28.1 02- Modarate

902140700 44- Strong Rain Shower 44- People, animals, transportation vehicles and 
residential areas were damaged.

170.8 20.6 02- Modarate

904150005 24- Heavy Hail 33- Crops grown under the cover were damaged. 8888 8888 03- Severe

912170050 48- Overflow in rivers due to heavy 
rainfall.

42- Transportation vehicles were damaged. 111.7 25.8 03- Severe

912290300 44- Flood in residential areas due 
to heavy rainfall.

34- Residential areas were damaged. 139.1 0 03-Severe

1002081830 44- Flood in residential areas due 
to heavy rainfall.

44- People, animals, transportation vehicles and 
residential areas were damaged.

136.8 25.7 04- Very 
Severe
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Assumptions

•

•

•

The main transmission channel for physical risks is financial 
losses due to physical damages.
For banks the most important risk, related to physical risks, is 
the credit risk 
Agriculture, tourism, energy and food, paper and timber 
manufacturing sectors are the most exposed sectors to 
physical risks.*

*https://www.sustainableinsuranceforum.org/view_pdf.php?pdf_file=wp-content/uploads/2021/11/UN_Nature-Related-Risks-in-the-Global-Insurance-Sector_v9.pdf
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Model
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Time Series
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•
•
•
•
•

Unit Root Test
Autocorrelation Test
Granger Causality Test
Impulse Response Analysis
Variance Decomposition Analysis

 

VAR Analysis Steps

https://pitch.com/?utm_medium=app&utm_source=pdf-export


Unit Root Test
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Autocorrelation (LM Test)
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Granger Causality 
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Impulse Response Analysis 
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Variance Decomposition Analysis
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Variance Decomposition Analysis
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Results 
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Results

•

•

•

•

There is a statistically significant relationship between agriculture, energy, 
food and timber manufacturing NPLs and PRDs.

 

A statistically significant relationship could not be determined between 
tourism and paper production NPLs and PRDs.

 

Only food production NPLs is affected by average temperature deviation.
 

The most effective PRD on NPLs is "severe weather events".
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•

•

•

Analysis results need to be calibrated.
 

The limited impact of severe weather events on the agricultural NPL may 
be a result of the prevalence of greenhouse cultivation in Antalya.

 
Within the framework of the current findings, it is concluded that the 
effect of physical risk factors on the asset quality of the banking sector is 
limited in the province of Antalya.

Discussion
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Next…
•

•

•

•

•

•

Confirmation of this study by other statistical studies or directly obtained 
statistics.
Expanding the scope of the study by including other provinces and sectors.
Improving the dataset by including  other severe natural events such as 
landslides and wild fires.
Including different dimensions in the analysis, such as large exposures and bio-
diversity losses.
Estimation of possible losses and damages related to physical risks with climate 
change scenario analysis and stress tests.
Developing a uniform approach to be applied across the sector.
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