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Abstract. With the continuous development of the hydrogen energy industry, it 

has become an important direction of the current global energy development. 

Simultaneously, the corporate credit risk within the burgeoning hydrogen ener-

gy sector has garnered significant attention from academic researchers. This pa-

per selects the financial statements and other related information of 10 hydro-

gen enterprises from 2019 to 2022 and uses the KMV model to analyze the 

credit risk status of hydrogen industry. The results show that the equity value 

volatility of hydrogen enterprises is positively correlated with credit risk. 

Meanwhile, the credit risk of Chinese hydrogen industry shows an upward trend 

from 2019 to 2022, which deserves the attention of relevant investors and man-

agers. In the future, relevant enterprises must strengthen risk management and 

bring credit risk control into routine business operations. This research estab-

lishes a factual foundation conducive to the robust growth of the hydrogen 

power sector, carrying notable real-world implications. 
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1 Introduction 

From the onset of the 2000s, the economic landscape of China has seen exponential
growth, keeping its GDP ranking consistently at the forefront globally. However, the
environmental problems brought about by economic development have also become
more serious. Amidst the drive towards achieving carbon neutrality and peak carbon
emissions, hydrogen fuel, being a secondary form of pristine energy, holds significant
potential in addressing the energy shortfall and mitigating issues such as global
warming and other ecological challenges. It is currently in the accelerated
development and utilization of [1]. During the year 2016, the comprehensive strategy
for the Revolution and Innovation in Energy Technology (spanning from 2016 to
2030) highlighted the crucial significance of hydrogen as a key player in the
progression towards eco-friendly and pristine energy sources, and included "hydrogen
energy and fuel cell technology innovation" into the national strategic plan. In 2022,
the hydrogen energy industry entered the stage of accelerated development, at this
time China has become a major hydrogen producer in the world. Globally, nations
such as the USA, Japan, South Korea, and Australia have incorporated the
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advancement of the hydrogen energy sector into their respective national energy
strategies, with detailed plans for the progression of the hydrogen energy industry
being a key component [2]. Therefore, under the development of the current new
situation and the increasing development and norms of the hydrogen energy industry,
hydrogen energy enterprises also begin to face increasing financing risks, and the
research on the credit risk of enterprises in this industry also needs to be paid attention
to.

Research carried out by scholars across the globe suggests that the KMV
framework demonstrates proficiency in predicting and accurately identifying credit
risks for Chinese listed companies with promptness [3]. In this paper, through the
samples of hydrogen industry enterprise data collection and processing, using the
KMV model to mining the data about the enterprise credit risk information and
measure, combined with the current national strategic trend and the current situation
of the hydrogen industry development factors, propose a set of insights and
recommendations aimed at enhancing the hydrogen company's handling of credit risk,
while also offering substantial implications for the progression of the hydrogen sector
[4].

2 KMV Credit Risk Measurement Model

The KMV framework, initially devised by the KTV Corporation in the city of San
Francisco back in 1997, was crafted to gauge the likelihood of default for corporate
lending entities. This model draws its foundational concepts from contemporary
option pricing theories, presuming that the creditworthiness and asset valuation of a
firm are interlinked within the marketplace. It necessitates the analysis of the asset
value distribution for the borrowing entity to compute the anticipated default
probability for assessing credit risk [5]. In particular, the framework treats the equity
stake of the borrower as akin to a call option, with the company's assets serving as the
underlying security and the debt as the strike price. For equity holders, the criterion
for exercising this call option is that the firm's debt should be lower than its asset
value upon the option's expiration [6].

The application of the KMV model requires the Black-Scholes option pricing
formula (1)-(3) and the functional relation formula of Ito's lemma (4) [5].
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Where �� is the worth of the company's liabilities, �� is the worth of the
company's assets, �� is the worth of the company's ownership stakes, r is the risk-free
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rate of return, �� is the volatility of the enterprise asset value, �� is the volatility of
the enterprise equity value, T is the loan repayment period of the enterprise. In the
process of data collection, the volatility of enterprise debt value, enterprise equity
value and enterprise equity value are available, that is, known variables; on the basis
of the above formula, the joint solution can obtain the enterprise asset value and
enterprise asset value volatility, and then calculate the default distance (DD), the
calculation formula is shown in (5).

�� = ��−���
����

(5)

Among them, DPT is the default point of the enterprise. For the calculation of the
default point DPT, the initial calculation formula is determined by KMV Company
based with the data and actual situation of a large number of listed companies in the
United States as formula (6).

��� =Current liabilities+0.5 ×Long-term liabilities (6)

There are also a lot of studies on whether the calculation of the default point
expressed in this formula is applicable to Chinese enterprises. Among them, Jiang
Linlin and other scholars, based on the empirical analysis of the default point in
China's stock market, obtained the calculation formula of DPT as follows [7].

��� =Current liablities+0.75 × �ong-term Liability (7)

3 Empirical Analysis

3.1 Data Selection and Source

In view of the availability and timeliness of sample enterprise data, the empirical
sample enterprise data selected in this paper all meet the following conditions. They
have been listed for 5 years and are only issued in A share, ranking the top ten in
market value. The data of this paper are all from the financial statements and
databases of relevant enterprises in the official website of flush, and the relevant
parameters are set as follows.

In terms of the volatility of enterprise equity value, this paper can calculate the
daily yield by the closing data of enterprise stock price, and the calculation formula is
shown in (8).

�� = �� ��
��−1

(8)

Among them, �� is the daily rate of return of the i enterprise, for the closing price
of the enterprise is ��.

The sample standard deviation of daily yield rate is S, the formula is as (9).
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Among them n are the trading days within the term of corporate debt. Calculated
�� from the sample standard deviation, as shown in (10).

�� = � � (10)

In terms of the equity value of the enterprise, the calculation formula is shown in
(11).

� = ������ �� �ℎ���� ����������� × ������ �������������� ����� +
��� − �������� �ℎ���� × ��� ����� ����� ��� �ℎ��� (11)

Moreover, this study incorporates the firm's debt valuation and the timeline for
debt reimbursement, denoted as T. The research utilizes the book value to represent
the firm's debt service period, sourcing this information from the company's financial
statements. The debt service period is designated to be equivalent to 12 months.

Conclusively, with respect to short-term and long-term obligations, as well as the
risk-free rate of interest, the investigation opts for the Chinese one-
year bank deposit rate as a proxy for the risk-free interest rate, aligning with the
prevailing conditions, which stands at 1.5% [8].
3.2 Empirical Results

Drawing from the provided formula, the current study inserts the pertinent figures into
the Matlab computational framework and employs Excel's built-in functions to
determine the default distance for each firm across the timeframe from 2019 to 2022,
as depicted in Table 1.

Table 1 2019-2022 Default distance of each enterprise

Stock code 2019 2020 2021 2022
601766.SH 2.398043 2.295894 3.568176 2.788845
601633.SH 2.614229 2.074995 2.014329 2.085485
600104.SH 3.254104 1.62823 1.715029 1.667942
000625.SZ 2.220134 2.088683 1.610691 1.680993
000338.SZ 2.477220 2.130936 1.664832 1.958268
601238.SH 1.880818 2.053132 3.317386 1.436418
002050.SZ 1.357003 2.234655 2.454881 2.515196
600803.SH 1.974194 2.353459 2.371214 1.506730
300408.SZ 1.811442 2.663112 3.358743 2.662458
002648.SZ 3.358007 2.454881 2.514339 1.508772

Based on the information presented in Table 1, the analysis yields the following
conclusions:

Initially, it is observed that the fluctuation in the stock value of hydrogen power
companies is generally directly proportional to their creditworthiness risk. According
to the analysis, hydrogen energy enterprises with high volatility of equity value face
greater credit risk, especially when the volatility of equity value exceeds 50%, their
credit risk increases significantly. Therefore, a credit risk early warning system for the
hydrogen industry can be established to attract the attention of market participants.
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Industry operators can take steps to stabilize stock prices, while investors can adjust
their portfolios to avoid potential credit risk.

Second, the credit risk of the hydrogen energy industry has been on the rise in
recent years. Empirical data show that the credit risk of the hydrogen industry has
increased in the past three years, especially in 2020, when hydrogen companies face
the highest risk of debt default. From a macro perspective, the global economy took a
hit in 2020 [9]. Meanwhile, China's hydrogen industry had also been significantly
affected. From the perspective of the industry, in the same year, the sales growth of
the hydrogen industry slowed down, the competition was fiercer, and the demand for
capital and technology was increasing, facing the challenge of rising financing costs.
From the perspective of enterprises, with the increase of financing costs and the
continuous investment in technology research and development, the debt ratio of
hydrogen energy enterprises increases, and the default risk increases [10].

Third, as can be seen from table 1, the hydrogen industry in China sample
enterprise default distance are more than 1, the enterprise asset value volatility is
slightly less than the equity value volatility, that the hydrogen industry in recent years
sample enterprise asset value change is stable, and the hydrogen industry overall
development in China is in good condition, the nation is to be commended for its
focus on the advancement of the hydrogen sector and for enacting the pertinent
financial incentive measures.

4 Conclusion

This article adopts the KMV model for the hydrogen industry in China 1 ten value of
the top ten sample enterprise credit risk default measure, from the perspective of the
analysis of empirical results, the sample enterprise default distance is consistent with
its actual situation, demonstrated the KMV model's efficacy in assessing the credit
risk of hydrogen-related companies with considerable dependability. It is imperative
for businesses in the hydrogen power sector to focus on crafting a tangible early
warning system designed to identify credit risks within the hydrogen energy sector.
Amidst the volatile global scenario, companies in the hydrogen energy field need to
enhance their risk management practices and integrate credit risk mitigation into their
standard operational procedures. For entities operating within the hydrogen sector,
developing a quantifiable system for credit risk alerts is crucial. Such a system
would not only enable these companies to appraise and refine their risk management
tactics, thus enhancing their operational performance, but it would also draw greater
market interest towards the hydrogen industry, fostering its robust and superior
growth, hydrogen enterprises also need to pay attention to the optimization of capital
structure. In view of the high-tech threshold and large-scale initial investment needs
of the hydrogen energy industry, enterprises should pay special attention to the
optimization of capital structure in their management. According to their own
characteristics, enterprises can adopt diversified financing strategies to optimize the
capital structure, so as to achieve the optimal balance between cost and risk, improve
the efficiency of capital use, and enhance the ability to resist macroeconomic



15Research on the Credit Risk of Hydrogen Energy Industry             8

fluctuations, so as to avoid financial crisis and reduce the risk of default; in addition,
hydrogen energy enterprises should adhere to the market operation. Despite
the Chinese hydrogen energy sector's heavy reliance on state financial support at
present, shifting towards a market-driven operational strategy is poised to foster the
robust and enduring growth of the sector. Hydrogen energy technology is an
important part of the national strategic development, and the market demand still has
a large room for improvement. Companies should continue to promote technological
innovation and strengthen their brand influence to support the country's goal of
achieving carbon peak and carbon neutrality.

In this paper, using the KMV model of the hydrogen industry of credit risk
research, there are still some shortcomings: first is the particularity of the hydrogen
industry, as a relatively emerging and rapid development field, the KMV model
depends on historical financial data evaluation may exist inaccuracy, and the different
capital structure of hydrogen industry enterprises may make the KMV model default
boundary assumption is no longer applicable. Concurrently, the KMV model is
dependent on past financial records for its assessment, which to a certain degree,
hinders its ability to precisely depict the present and upcoming risk scenario for the
company. Therefore, in the future, the accuracy and reliability of the credit risk
assessment can be improved by adjusting the model assumptions and adopting the
industry-specific credit risk assessment model.
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permitted by statutory regulation or exceeds the permitted use, you will need to obtain
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