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This policy brief summarizes the main findings of the research described in D’Orazio, Hertel, Kasbrink, 2022.
The study focuses on the German banking sector and estimates its exposure to climate risks from transitioning
to a carbon-neutral economy. The analysis identifies the energy, transportation, and manufacturing sectors as
the most sensitive to transition risks and shows that the German banking sector’s direct exposure to climate
transition risks is non-negligible. Moreover, it identifies an amplified exposure to transition risks for large
private banks. These findings are comparable to other countries' exposures and relevant to financial
supervision and regulation, calling for increased engagement to assess, measure, and manage climate-related
financial risks.
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1. Introduction

It is now widely acknowledged that climate-related financial risks can be understood through traditional risk
categories, namely credit, liquidity, market, operational, and reputational risk (NGFS 2019; BCBS 2021). The
existing literature focuses on the impacts of climate risk drivers on credit risk, with quantification efforts mainly
aimed at addressing risks to corporate lending and real estate.

In the case of transition risk, methods usually entail mapping its drivers into specific counterparty and portfolio
exposures to assess credit risk. Existing literature has focused on capturing the carbon intensity of portfolio-
specific and sectoral exposures, providing internal climate risk ratings or scores, estimating the effects of more
stringent climate regulation, or considering how to improve conventional risk management tools (see for a
discussion Svartzman et al. 2020; D’Orazio 2021). Supervisors can then use the results for microprudential
supervision and apply macroprudential policies (D’Orazio and Popoyan 2019; D’Orazio 2021).

While there are few experiences in assessing the exposure of the financial sector to climate risks at the country or
EU level (see, e.g., Vermeulen et al. 2019; Battiston et al. 2020; Faiella and Lavecchia 2020; Roncoroni et al. 2021),
the German case has been hardly studied yet. The study conducted by D’Orazio, Hertel, Kasbrink, 2022 aims to fill
this gap by evaluating the carbon intensity of financial assets of the country’s banking sector, thus quantifying
transition risks, and estimating the banking sector’s vulnerability to the transition to a low-carbon economy.
Considering the structure of the German banking system, we pay specific attention to the different banking and
size groups.

2. Analysis

The study described in D’Orazio, Hertel, Kasbrink, 2022 offers a quantification of the exposure of the German
banking sector to transition risks. It relies on the approaches developed by Battiston et al. (2017) and Faiella and
Lavecchia (2020), namely the Climate-Policy Relevant Sectors (CPRS), the Loan Carbon Intensity (LCI) and the
Carbon-Critical Sectors (CCrS); to clarify the direct exposure of German banks to climate-vulnerable assets. The
empirical analyses rely on sectoral and aggregate data covering the corporate lending of German banks and GHG
emissions data and shows that the exposure of the German banking sector to climate transition risks is non-
negligible.

The bank data was obtained during multiple research visits at the Bundesbank (Project-Number: 2021/0016)
and is based on the following datasets: Monthly Balance Sheet Statistics (BISTA, see Gomolka, Schaefer, and Stahl
2022), Quarterly Borrowers Statistics (QBS, see Krodel, Krueger, and Schaefer 2022), Selected Master Data for
MFIs (MaMF], see Stahl 2022). For further information see the data disclosure statement.

Depending on the estimation method used, the study identifies 19.41% (CCrS), 32.56% (LCI), and 25.17% (CRPS)
of the total loan volume to be significantly exposed to transition risks, as summarized in Table 1 and Figure 1. In
addition, certain banks face an amplified risk from a possible transformation in climate policies, technological
change, or preference shocks because of the concentration of risks in certain sectors.
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Figure 1: Transition risks’ exposure of the banking sector in Germany and selected EU countries
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Note: Estimates depend on the methods used. Year of publication of the corresponding studies in brackets.
Sources: Battiston et al. (2017), Vermeulen et al. (2019), Battiston et al. (2020), Faiella and Lavecchia (2020), D’Orazio, Hertel,
Kasbrink (2022).

The analysis indicates that a higher share of big private banks’ portfolios tends to be exposed to CCrS. In
particular, when relying on the CCrS method, we find that 8.79% of all credit exposures refer to the sector Energy,
water, and waste; while large banks are most exposed (10.4% of their exposure). Loans given to the
Manufacturing sector account for 10.61% of the overall exposures, with private banks presenting the most
exposed bank group (10.9% of their exposure). Resorting to the LCI method, we find that the sector that accounts
for the highest exposure is Energy, water, and waste (120), followed by Transportation (160). Large and private
banks are again the most affected size (bank) groups. We observe the same pattern of pronounced exposure for
large and private banks when applying the CPRS method. Based on this approach, 25.17% of all credit exposures
are likely to be highly affected by transition risks.

The analysis highlights that the Energy, Transportation, and Manufacturing sectors are particularly exposed to
transition risks. Thus, sustainable policy measures such as renewable energy policies, coal and gas exit strategies,
and the electrification of the transportation sector could have significant implications for the financial sector in
Germany. If these measures are introduced too late or without coordination across countries (thus leading to
carbon leakage), financial investors cannot fully anticipate their impact, which could significantly affect financial
stability in Germany.

Because the country’s emissions targets are far from being met and still are not aligned with the 1.5° target,
decisive policy efforts are needed for Germany to undertake a low-carbon transition and achieve net-zero
emissions. Indeed, climate change and the transformation to a carbon-neutral economy currently dominate
German political debate and agenda, and several actions are already in progress. Our investigation identifies non-
negligible financial stability risk for the low-carbon transition of the German economy, especially in the case of a
disorderly transition.
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Table 1: Quantification of transition risks of the German banking system according to alternative methods

Method Sector LoanVolume Share of Most affected Most
in bn. EUR Loans size group affected
bank group
CCrS - Energy, water, 118,82 8,79% | Large (> 10 bn. EUR)
Carbon- waste
Critical
Sectors
Manufacturing 143,41 10,61% | All Private
Total 262,23 19,41% - -
LCl-Loan Transportation 52,93 3,92% | Large (> 10bn. EUR) Private
Carbon
Intensity
Energy, water, 118,82 8,79% | Large (> 10bn. EUR) Al
waste
Agriculture 52,76 3,90% | Small (< 0,5 bn. EUR) Cooperatives
Manufacturing 143,41 10,61% | All Private
Construction 72,41 5,36% | Small and mid-size  Sparkassen
(< 5bn. EUR)
Total 440,33 32,59% - -
CPRS -
Climate- Total 340,07 25,17% | Large (> 10bn. EUR) Private
Policy
Relevant
Sectors

Source: Research Data and Service Centre (RDSC) Deutsche Bundesbank, datasets: BISTA, MaMFI, QBS, data period: 01.01.2008-
31.12.2018, own elaborations.

3. Conclusion

Recognizing the potential impact of climate risks on the stability of the German banking sector, we aimed to study
its exposure to climate-related transition risks and identify its vulnerabilities in the case of a low-carbon
transition, as this analysis is currently lacking in the existing literature. Our study represents the first
contribution to assess the exposure of the banking sector to transition risks considering the German case and
provides a quantification of both the aggregate and sectoral exposures. Regarding the former, although using
different evaluation methods does not allow for a conclusive comparison, our findings identify moderate but non-
negligible exposure aligning with other countries’ experiences. Regarding the latter, the highest exposures are
recorded for the Energy, Manufacturing, and Transportation sectors. Moreover, the study highlights that some
banks - especially the largest ones - will face a heightened risk in the case of a disorderly low-carbon transition.

Our findings could be integrated into broader macro stress test exercises to understand the effects of climate
and/or green fiscal policies, changes in economic agents’ preferences, and technological changes on the financial
system’s resilience. The results of this exercise could then be used to activate specific supervisory instruments
and adequately calibrate them (D’Orazio and Popoyan 2019). Schober et al. (2021) have recently provided the
first contribution in this direction, considering the NGFS (2020) scenarios and focusing on the implementation of
a climate policy (i.e., increase of the carbon tax) as a source of transition risk. The results of this exercise are
reported in the latest Financial Stability Review, which highlights a moderate effect of transition risks on financial
institutions’ portfolios (Deutsche Bundesbank 2021). This result is in line with the findings of our study, although
the two analyses rely on different data sources.
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