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Abstract: The new energy industry has long benefited from government subsidies in China. However,
the effectiveness of subsidies as a policy tool to guide sustainable development and competition has
been widely debated. This paper examines the impact of subsidy policies on the firm value of new
energy companies from 2011 to 2018. Initially, we employed data envelopment analysis (DEA) to
calculate corporate subsidy performance (CSP). Additionally, we investigated the impact of disclosure
transparency on the relationship between government subsidies and firm value. We confirmed the
significant negative impacts of subsidies and disclosure on firm value through robustness tests and
sensitivity analysis. Furthermore, when considering ownership issues, we found negative impacts
on firm value for state-owned firms. In contrast, privately-held firms demonstrated a positive
influence on firm value. This study highlights the policy implications of subsidy effectiveness,
accurate information disclosure, and corporate social responsibility on the sustainable development
of subsidies in the new energy industry.

Keywords: new energy industry; government subsidies; data envelopment analysis; firm value;
disclosure transparency

1. Introduction

Promoting a clean and low-carbon energy transition has become a global trend. China’s
new energy technology has faced challenges in terms of competitiveness, leading to unsus-
tainable resource investments. The Chinese government has implemented subsidy policies
to enhance enterprise competitiveness, particularly in the new energy sector. The current
reality is an imbalance between resource allocation and efficiency, with many companies
exhibiting low efficiency, resource waste, and fraudulent behaviors to obtain subsidy re-
sources. This study investigated the relationship between government subsidies’ efficiency
and firm value. Furthermore, it examines the role of market protection for investors and
corporate social responsibility (CSR) scores in information disclosure and their relationship
with firm value.

Government subsidies are widely prevalent in the Chinese market. However, the issue
of “who is important” and “who should be prioritized” can result in discrepancies between
the intended and actual beneficiaries of subsidies. The positive impact of subsidy policies
has not effectively explained the existing phenomena. For example, government subsidy
policies often exhibit asymmetric effects with market demand, raising concerns about their
effectiveness. A significant number of companies that receive government subsidies not
only persist in the market but also demonstrate a state of being “stiff but deathless” (Qiao
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and Fei [1]). It reflects the asymmetry between government policymakers and market mech-
anisms. Intended to protect weaker firms, such as those experiencing losses, inefficiency,
high debt, or low profitability, these companies continue to operate through government
subsidies, potentially harming the interests of investors or shareholders. Despite concerns
about the positive value of subsidy policies (Lee et al. [2]), there is limited research dis-
cussing the actual efficiency of subsidies, particularly in the Chinese market, where political
commitments of the government and moral risks in market guarantee mechanisms are
considered (Jaspersen and Richter [3]; Tao et al. [4]).

How is the firm value of new energy companies defined after receiving government
subsidies? The answer is ambiguous. Firm value reflects a company’s responsibility to
shareholders and sustainable development. For example, Tobin’s Q measures two essential
aspects: whether a company fulfills its CSR to shareholders and whether its investments
yield positive returns, generating marginal benefits or favorable future financial valuations.
However, firm value measurement should be adjusted according to its environmental
context. In recent years, many studies have considered CSR or ESG. Ambec and Lanoie [5]
argue that improved environmental performance can enhance financial performance, poten-
tially reducing systemic risk and increasing firm value (Albuquerque et al. [6]). However,
Petitjean [7] found that eco-friendly policies, such as emission reductions and climate
change initiatives, did not have financial benefits during economic downturns. The impact
of CSR on firm value or financial performance remains inconclusive, possibly due to the
moderating effects of shareholder—stakeholder conflicts of interest (Li and Wu [8]) or varia-
tions in institutional ownership levels and depending on economic conditions (Buchanan
et al. [9]). Increased investment in CSR activities may reduce agency conflicts between
managers and non-stakeholders, further enhancing reputation and profitability and increas-
ing firm value. However, the consideration of CSR activities as costly investments (Bird
et al. [10]; Jo and Harjoto [11]) may raise concerns regarding resource wastage. Many new
energy companies receive substantial subsidies and face increased social pressure for more
excellent CSR (Flammer [12]), which can also impact their value. Based on these reasons,
we aim to fill the gap in the limited theoretical literature while providing empirical context
in the new energy industry.

Our study contributes to the literature in the following ways. Firstly, the incentives
provided by subsidy policies prompt governments to strengthen their regulation and in-
ternal control to influence the quality of information disclosure. For example, Liu and
Guo [13] focused on how mandatory changes in environmental regulations affect the qual-
ity of corporate environmental information disclosure, finding that firms with low market
values and no environmental subsidies disclosed more information due to environmental
taxes. From a corporate governance perspective, the importance of information disclo-
sure and transparency is emphasized, as increasing corporate information transparency
can reduce information asymmetry between managers and external investors (i.e., equity
capital agency costs) (Chen et al. [14]; Verrecchia [15]). Effective information disclosure
mainly focuses on direct or indirect impacts on stakeholders, such as the quality of en-
vironmental disclosure serving as a reputational risk warning (Alsaifi et al. [16]; Schantl
and Wagenhofer [17]), mitigating adverse selection and related moral hazard due to poor
risk investment decisions (Botosan [18]), and further potentially significantly affecting firm
value (Lee et al. [19]). This study further discusses the relationship between information
disclosure transparency and the indirect effects of subsidies on firm value.

Secondly, this study empirically investigates the impact of government subsidies on
new energy companies from the perspectives of efficiency and firm value, considering
subsidy amounts as crucial input factors to expand empirical research in this field. Data
Envelopment Analysis (DEA) serves as a decision-making tool for evaluating the efficiency
of decision-making units (DMUs) by determining the efficiency of DMUs through their
input and output performance. DEA results can indicate whether the same output level
can be produced with a lower input level or higher output can be produced with the
same input. DEA methods in the literature are advantageous for explaining uncontrollable
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factors, allowing for non-quantitative data and behavioral data (Charnes et al. [20]; Lovell
and Pastor [21]; Zhu [22]; Cherchye et al. [23]). In this study, there are two main reasons for
using DEA: first, government subsidies are allowed to exhibit heterogeneity in DEA; second,
DEA imposes no binding constraints on input and output parameter specifications, which,
given the unstable nature of subsidies, can improve efficiency accuracy (Liu et al. [24]).
Similar approaches include that proposed by Lahouel et al. [25], who considered a reliable
multi-dimensional aggregated measure covering ESG factors and used the DEA method
to measure the relationship between Corporate Social Performance (CSP) and financial
performance. Wang et al. [26] considered financial statement factors in a dynamic DEA
model to measure firm efficiency and explore the impacts of CSR on firm performance.

The remainder of this paper is structured as follows. Section 2 reviews the literature
on government subsidy policies and their main findings and impacts. Section 3 describes
the DEA model and estimation equation, including input and output variables and the final
efficiency value result distribution. Section 4 presents the empirical results and robustness
checks. Section 5 summarizes the main findings and conclusions, including research
suggestions and limitations.

2. Literature Review

Government subsidy can be regarded as a policy tool for economic interventions to
encourage innovation, maintain business operations, increase firm demand for higher
efficiency, or achieve policy objectives (Schwartz and Clements [27]; Liu et al. [28]). Subsidy
policies have been widely discussed in numerous studies with various themes, particularly
regarding policy-oriented subsidy programs in the Chinese market, which have attracted
significant attention. The new energy industry in China currently receives long-term
subsidies from the government, and these policies imply underlying challenges, including
insufficient technological innovation, overcapacity, and environmental pollution issues,
all of which impact the sustainable development capabilities and the value of enterprises.
Government subsidies also provide insights into business strategies, corporate social
responsibility, and sustainable growth and offer alternative interpretations of corporate
governance, regulatory policies, and risk management. Government subsidies can stimulate
the development of emerging industries, such as high-tech or new energy sectors, which
prioritize innovation but require a more mature market presence (Tan et al. [29]; Sun
et al. [30]).

Opinions on the benefits of subsidies are divided, as evidenced from prior studies (see
Table 1). Those with a positive view believe subsidies can promote industry development or
improve company performance and profitability. In contrast, those with an opposing view
argue that subsidies may lead to policy dysfunction, such as reduced capacity utilization,
uneven resource allocation, and decreased economic benefits, or that they may result from
political (Hardaker et al. [31]) rather than economic benefits, causing moral crises. Further-
more, they may lead to deceptive practices, such as greenwashing. For example, Zhang [32]
found that companies with high financial risk have strong incentives to engage in green-
washing following the expiration of subsidies, especially in highly polluting enterprises.
Sun et al. [30] used data from the 2010 U.S. automobile market, and their findings suggested
that consumer subsidies are more effective than manufacturer subsidies in promoting the
popularization and technological breakthrough of electric vehicles. Lee et al. [2] explored
government subsidies using large-scale statistical data to estimate accounting-based models
of firm value.
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Table 1. Summary literature from a two-sided perspective of firm value.

Authors

Key Findings

Positive Opinions

Tan et al. [29]
Lee et al. [2]

Tao et al. [4]
Pérez-Méndez et al. [33]
Kumbhakar et al. [34]

Xu et al. [35]

Negative Opinions
Hardaker et al. [31]
Jaspersen and Richter [3]
Liu et al. [28]

Qiao and Fei, 2022 [1]

Zhang [32]

Subsidy policies are one of the government intervention measures that can maintain agricultural
production and market stability.

Subsidies are positively related to firm value but less so for distressed firms and subsidies
granted through non-tax channels.

Financially distressed companies with political connections can obtain more government
subsidies to improve company value.

Investment subsidies are long-term tools to promote modernization and economic growth.
Are subsidies important for changes in productivity and profitability? Their application in
Norwegian agriculture demonstrates the significance of subsidies.

There is an inverted U-shaped relationship between government subsidies and innovation
performance, with internal control significantly moderating the two.

Subsidy policies focused on political rather than economic returns by regulatory authorities may
result in “government failure” and suboptimal resource allocation.

The wealth effect of premium subsidies reduces the insured’s sensitivity to the monetary
consequences of loss. This leads to a decrease in the insured’s preventive efforts, thereby
increasing the moral hazard in the market.

Government subsidies have a negative impact on the capacity utilization of zombie firms.
Zombie firms believe in attracting enterprises to improve efficiency through alleviating financing
constraints from government subsidies; however, subsidies have a weaker effect in improving the
efficiency and profits of zombie firms.

Subsidy shock significantly boosts greenwashing behaviors, with bankruptcy risk a strong
motivator for firms to greenwash after subsidies expire.

Based on the comprehensive discussions of the studies above, the impact of subsidy
policies on firm value presents a two-sided perspective, thereby providing support for the
following hypotheses:

Hypothesis 1a (H1a). Subsidy policies positively impact firm value for the Positive Opinions.
Hypothesis 1b (H1b). Subsidy policies negatively impact firm value for the Negative Opinions.

Subsidy policies raise various corporate governance issues, making government subsi-
dies a potentially significant signal. From a financial signaling theory perspective, govern-
ment subsidies may cause market adjustments in business decision-making, and companies
must adapt their inputs and outputs accordingly. For example, Yan and Li [36] argue that
government subsidies can impact the credit transmission process signal, causing banks to
focus more on the endorsement effect of government subsidies (i.e., the implicit guarantee
of the government) rather than the credit quality of enterprises, especially during periods
of monetary tightening. Information asymmetry is an essential aspect of corporate gov-
ernance, and the benefits of subsidies can affect enterprise efficiency, often influenced by
policy-driven motivations and standards. For example, zombie enterprises may receive
subsidies due to banks’ concealment, aiming to improve the banks’ capital adequacy ratio
(Qiao and Fei [1]). However, Zhang [32] also found that companies have strong incentives
to engage in greenwashing following the expiration of subsidies, highlighting the impor-
tance of subsidies for green development issues. In recent years, ESG and CSR evaluations
can represent sustainable development for corporate stakeholders, external investors, and
supervisory authorities. They can also be seen as a manifestation of market reputation.
Higher scores may also reduce information asymmetry, and many studies have found
that voluntary disclosures can help obtain cheaper financial resources or policy subsidies
(Dhaliwal et al. [37]). However, ESG disclosure scores may also be overly packaged and ex-
aggerated, leading to the acquisition of more financial resources through a false reputation
image (Zhang [38]).
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Based on the motivation behind subsidy policies, the degree of transparency in the
disclosure can influence corporate governance issues. Consequently, the information
asymmetry between managers and external investors arising from subsidies can further
impact firm value. Therefore, we propose the following hypothesis:

Hypothesis 2 (H2). The level of transparency in disclosure positively affects firm value.

3. Methodology
3.1. Measuring CSP Using Data Envelopment Analysis

Data Envelopment Analysis (DEA) is a systems analysis and non-parametric technique.
DEA was first proposed by Charnes, Cooper, and Rhodes [20], hence the CCR model. The
model is based on Farrell’s [39] analysis of technical efficiency for a single input and
output, which was then extended to handle multiple input and output problems. The
CCR model uses the input and output of all evaluated Decision-Making Units (DMUs)
to find an efficiency frontier under constant returns to scale. DMUs on the efficiency
frontier are considered efficient, with an efficiency index of 1, while DMUs within the
efficiency frontier are relatively inefficient, with an efficiency index between 0 and 1.
Banker, Charnes, and Cooper [40] later expanded the CCR model into the BCC model,
modifying the assumption of constant returns to scale in the CCR model allowing for
variable returns to scale, and deriving pure technical efficiency and scale efficiency for
comparison. Compared to traditional regression analysis methods, it has mathematical
planning characteristics and solves the shortcomings of production function averaging and
misuse risk. DEA has been widely applied in the efficiency and performance evaluation of
DMUs in various fields, such as banking, energy, and the public sector (Emrouznejad and
Yang [41]).

Consider a DMU that generates “s” outputs from “m” inputs, with a total of n DMUs
in the system. Denote the quantity of the ith input used and the rth output created by the
jth DMU as x;; and y;, respectively. Let DMU,, (b =1, ... n) represents a fixed benchmark.
Based on the non-radial measure approach (as proposed by Pastor et al. [42]), the interactive
benchmark model can be formulated using the following linear programming problems:

" .1 1
00" = Min(-) 1116/ (J} 58, b€ (L,...,m) (1)
s.t., xp <0ix,, i=1,...,m,

y}’b Z l9r]/ro/ r= ]-/ .- '/S/ (2)
0;<1,%>1, b#o0,0=1,...,n

Here, 65* the technical efficiency (TE) of the target DMU, is calculated using the fixed
benchmark, DMU,,. Each target DMU, has (1 — 1) technical efficiencies, where n denotes
the total number of DMUs. By averaging these technical efficiencies for the target DMU,
with the fixed benchmark DMUj;,, we can determine the mean efficiency scores of the target
using the subsequent equation:

TE(l;enchmark _ (Zzzl,b;eﬁg*/Bb)/(” _ 1), o=1,...,n, 3)

where B, = max(6}). The interactive benchmark model can be extended to incorporate
various radial and non-radial efficiency measurement models.

3.2. Input and Output Variables

Many past studies have used financial ratios as input and output variables in DEA
models to measure corporate performance. Wang et al. [26] used financial variables to
measure the efficiency of telecommunications companies, using the dynamic production
process of financial statements as the basis for input and output variables. Although input
variables are often not considered in DEA models for multi-attribute decision-making or
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evaluation problems, they allow for heterogeneous characteristics. For example, Cherchye
et al. [23] used a DEA approach to measure customer value using customer behavior
data. Lahouel et al. [25] measured the relationship between corporate social performance
and the financial performance of airlines, incorporating ESG variables such as resource
use, emissions, innovation, governance management, workforce, rights, community, and
customer/product responsibility to calculate corporate social performance efficiency to
measure firm value. Moreover, the DEA method can provide reliable multi-dimensional
aggregate measurements, using financial statement data in this study to reflect the utility
value of each attribute affecting firm value through DEA.

Table 2 presents the input/output variable descriptions for this study. Based on the
format of financial statements, revenue and market value are used as the final operational
outcomes of the firm, reflecting both the book performance and market valuation perfor-
mance, with revenue being included in the Income Statement, representing the net profit
or loss at the end of the fiscal year. Here, market value (MV) is calculated by multiplying
the number of shares outstanding by the year-end price. For input variables, stockholder
equity, liabilities, and compensation from the Balance Sheet are used, representing the
initial starting point of the company’s investment at the beginning of each new fiscal year.
In this formula, stockholder equity (SE) represents the company’s shareholders’ net worth
or ownership interest in relation to its liabilities. Expenses are included in the Income
Statement, reflecting the costs required for production inputs. Employees are disclosed in
the notes to the financial statements, as employee hiring is the most important asset of a
company, implying corporate social responsibility and the ability to create firm value. The
variable of Subsidy, as a government subsidy, is an exogenous input variable, reflecting the
impact of corporate operations receiving subsidies on their operations and measuring the
efficiency of corporate subsidies.

Table 2. The description of variables in the DEA process.

Variable Variable Description Classification
Panel A: Outputs
Revenue Use the sum of all revenues generated during the company’s operation. Income Statement
Market Value (MV) Use the result of multiplying the shares outstanding by the year-end price. N/A

Panel B: Inputs
Stockholder Equity (SE)
Liabilities
Cost of Capital
Compensation
Expenses

Employee
Subsidy

Use the sum of all items in shareholders’ equity. It is calculated by
subtracting total liabilities from total assets.

Use the sum of all items in liabilities. Balance Sheet
Use the costs incurred by the company to raise funds for production
and operation.

Use various types of compensation payable to employees. Balance Sheet
Use the expenses incurred during the sales process of a
company’s products.

Use the total number of employees. Notes to FS
Use government subsidy expenses. N/A

Balance Sheet

Balance Sheet

Income Statement

Note: This study uses MV instead of considering the different book values generated by depreciation methods.

Figure 1 depicts the research process flowchart employed in this study. Initially, we
defined the input and output variables required for calculating efficiency values based on
relevant literature. MaxDEABasic 5.2 software was then utilized to obtain efficiency values
using financial statement data, including government subsidy expenses, to derive the Cor-
porate Subsidy Performance (CSP) measure. Subsequently, we investigated the impact of
financial characteristics and transparency on firm value. The specific definition and testing
models for the financial characteristics are further elaborated in the subsequent sections.
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Figure 1. Flow chart of methodology.

3.3. CSP Efficiency Distribution

The data for this study are sourced from the China Stock Market and Accounting
Research Database (CSMAR), selecting a sample of new energy industry companies from
2011 to 2018. Table 3 presents the corporate subsidy performance (CSP) and distribution
obtained from the input/output variables in the DEA model. The measurement objects
are the new energy industry from 2011 to 2018, with the degree of information disclosure
and a descriptive summary distribution of CSP. Efficiency values range from 0 to 1, with
higher values implying higher corporate efficiency generated through government subsidy
funds and vice versa. Panel A shows the annual average CSR for the entire industry. On
average, higher CSR was generated through government subsidies in 2014, but it shows
a declining trend year by year until 2018. Panel B displays the distribution of CSR for
different subsidy levels. Atlow (10%), average (50%), and high (90%) subsidy levels, the
highest average CSR was achieved in 2013, 2011, and 2014, respectively. Panel C presents the
information disclosure level subgrouping. A, B, C, and D represent the levels of information
disclosure from high to low, with the highest average CSR in 2013 for the highest and lowest
disclosure levels. Through the distribution of CSR scores, this study initially investigated
whether company and subsidy resources are effectively utilized while also examining the
effectiveness and rationality of the DEA model in high-dimensional settings. Figure 2
presents a scatter plot illustrating the distributions of CSP scores, comparing the average
values of total efficiency, subsidies, and transparency for each year.
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Table 3. Results of CSP scores distributions: A DEA approach.
Level 2011 2012 2013 2014 2015 2016 2017 2018
Panel A: Total
Mean ALL 0.795 0.755 0.756 0.797 * 0.757 0.750 0.663 0.631
S.D. ALL 0.100 0.121 0.118 0.099 0.126 0.136 0.241 0.143
Panel B: Subsidy
Mean Low (10%) 0.912 0.906 0.940 * 0.896 0.894 0.895 0.710 0.634
S.D. 0.044 0.037 0.029 0.050 0.051 0.058 0.177 0.146
Mean Median (50%) 0.830 * 0.789 0.788 0.824 0.785 0.789 0.687 0.639
S.D. 0.083 0.101 0.110 0.081 0.120 0.113 0.208 0.138
Mean High (90%) 0.796 0.763 0.760 0.801 * 0.785 0.754 0.663 0.631
S.D. 0.099 0.114 0.118 0.096 0.120 0.134 0.237 0.142
Panel C: Disclosure
Mean A (Top 25%) 0.787 0.590 0.911* 0.697 0.734 0.793 0.780 0.630
S.D. 0.116 0.146 0.077 0.125 0.160 0.090 0.149 0.153
Mean B (25-50%) 0.792 * 0.714 0.727 0.771 0.727 0.760 0.686 0.660
S.D. 0.096 0.138 0.116 0.107 0.147 0.152 0.243 0.148
Mean C (50-75%) 0.792 0.753 0.756 0.797 * 0.756 0.744 0.675 0.623
S.D. 0.096 0.120 0.121 0.096 0.132 0.147 0.243 0.157
Mean D (Low 25%) 0.819 0.802 0.899 * 0.815 0.776 0.766 0.587 0.640
S.D. 0.112 0.111 0.000 0.101 0.101 0.099 0.248 0.129
Note: * represents the highest average CSR efficiency value.
CSP_Subsidy CSP_Disclosure
1 1
0.9 0.9 Q
Q
IRRTRER RS ERE N
0.6 - Q 0.6 — 9
: (6]
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
0 0
2010 2012 2014 2016 2018 2020 2010 2012 2014 2016 2018 2020
o ALL Low (10%) Median (50%) High (90%) 0 ALL A (Top25%) B (25-50%) C (50-75%) © D (Low25%)

Figure 2. CSP score distributions.

3.4. Empirical Models and Variable Definitions

This study’s empirical model primarily focused on CSP’s impact on firm value. After
the first stage of DEA analysis, the final corporate subsidy performance efficiency values
were obtained. In this study, we followed the approach of Wang et al. [26] and Lahouel
et al. [25], testing the effect of control variables on firm value through the specification
and estimation of the proposed model. Table 4 presents detailed variable explanations,
definitions, and usage. The following cross-sectional regression is used:

Tobin's Qiy = Po + P1CSPy + PoDISCORE;; + Y FF5;; 4+ Y Controlsy + Y _ Year +¢; (4)

where B is the intercept term, Tobin’s Q measures firm value, CSP is the corporate sub-
sidy performance measured through the DEA model’s CSP index, DISCORE is the infor-
mation disclosure level score, FF5 represents the market five factors (Fama and French,
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1992) [43], Controls is a set of control variables, including firm financial liquidity, growth,
and profitability capabilities. YEAR and ¢;; represent the time-fixed effect and the error
term, respectively.

Table 4. Variable definitions.

Variable Formula/Definition Description

Tobin’s Q measures how much a company’s market value exceeds its net
assets. When Tobin’s Q is greater than 1, the market is optimistic about the
Tobin’s Q MV /(TA-NIA-NG) company’s prospects, while a value less than 1 implies pessimism. The
formula is calculated by dividing market value (MV) by total assets (TA)
minus net intangible assets (NIA) and net goodwill (NG).
CSP indices represent a multi-dimensional and aggregated measure of
Corporate Subsidy Performance based on Data Envelopment Analysis.
SUBSIDY represents the financial support received by a company from
the government.
DISCORE represents the quality of information disclosure by listed companies,
DISCORE Information Disclosure Rating  considering regulatory operation level and investor protection degree. The
scores range from A to D, with a total score of 100 points.
FF5 is an asset pricing model that explains variations in stock returns using
five factors: market, size (SMB: Small Minus Big), value (HML: High Minus

CSP Efficiency Score

SUBSIDY Government Subsidy

The Fama—-French Five-Factor
Model (FF5) includes Market

FF5 . . Low), profitability (RMW: Robust Minus Weak), and investment (CMA:
Risk Premium (Market), Conservative Minus Aggressi idi hensi derstandi
SMB, HML, RMW, and CMA. : ggressive), providing a comprehensive understanding
of stock market risks and returns for investors.
Lo . CR is a control variable measuring liquidity. The formula is Current
Liquidity Current Ratio (CR) Liabilities/Current Assets.
Growth Total Asset Growth TAG is a control variable measuring a company’s growth. The formula is
Rate (TAG) (Change in Total Assets)/(Previous Year’s Total Assets)
ROA is a control variable measuring a company’s profitability. The formula is
Profitability Return on Assets (ROA) Net Profit/ Total Assets, providing a company’s effectiveness in employing its
assets to generate greater net profits.
4. Results

4.1. Data and Descriptive Statistics

The research sample in this study consisted of listed companies in the new energy
industry from 2011 to 2018. The data selection and references are as follows: financial
variable data were sourced from the CSMAR database, information disclosure level rat-
ings came from the Shenzhen Stock Exchange, and Eastmoney.com (accessed on 1 April
2020) provided data for new energy concept board companies. This study selected listed
companies with government subsidies disclosed from 2011 to 2018 as the research sample
and divided the samples based on new energy concept stocks. First, non-new energy
industry-listed companies were excluded to ensure the validity of the sample. Since the
industry categories disclosing government subsidies do not further subdivide the new
energy industry, initially, a total of 789 companies related to 15 new energy-related items,
such as biomass energy, batteries, electricity, and wind power, were selected from the
concept board of Eastmoney.com (accessed on 1 April 2020). Second, according to the
requirements of information quality consideration, the information quality rating of the
Shenzhen Stock Exchange for A-shares is insufficient, so companies from the main board
and the small and medium-sized enterprise board were retained. Third, data loss will affect
the accuracy of this study, so companies with missing data from 2011 to 2018 were removed.
Then, companies with the Special Treatment (ST) category were excluded because these
companies are likely to have errors in their information disclosure due to poor manage-
ment. Finally, we included 273 companies each year after excluding a small number of
missing values, resulting in a sample size of 2172. Table 5 shows the summary statistics
and correlation coefficients for firm value, CSP values obtained from DEA, raw subsidy
data, and other control variables.
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Table 5. Correlation coefficients and descriptive statistics.

1) () 3) “4) ®) 6) 7) ®) © (10) (11) (12)
Correlation:
(1) Tobin’s Q 1.000
(2) CSP ~0.048*  1.000
(3) SUBSIDY 0.020 ~0.018 1.000
(4) DISCORE 0.001 —0.037 * 0.007 1.000
(5) Market 0.013 0.098 ** 0.094 ** ~0.083**  1.000
(6) SMB 0.001 C0111% 0098 0.029 ~0.177** 1000
(7) HML 0.012 0.155 **+ 0.122 *+ ~0.037* 0.219 *+ ~0968**  1.000
(8) RMW 0.002 0.157 **+ 0.105 **+ —0.041 % 0162 *+ 0937 0927 1.000
(9) CMA 0.029 ~0.023 0.026 0.003 0.084* 0153 0064 %% —0397**  1.000
(10) Liquidity 50072 0.198 ** ~0.004 ~0.006 —0.042* ~0.016 0.027 0.036* 0043 1.000
(11) Growth 0.019 0.018 —0.034 ~0.038* ~0.013 ~0.030 0.027 0.059 ** 20052 95+ 1000
(12) Profit 0.030 0.009 —0157% 0241  —0.001 ~0.016 0.023 0.040* ~0.037%  0093**  0151**  1.000
Descriptive Stat.
Mean 2.186 0.739 0.012 1.977 0.037 ~0.029 0.032 0.028 0.000 2155 0.193 0.019
S.D. 1.547 0.195 0.039 0.638 0.101 0.084 0.056 0.037 0.027 3.030 0572 0129
Obs. 2172 2172 2172 2172 2172 2172 2172 2172 2172 2172 2172 2172

Note: ***,** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Before conducting cross-sectional and panel data empirical analysis, this study first
examined the correlations between these variables. The table shows that Tobin’s Q and CSP
are negatively correlated, with a correlation coefficient of —0.048, reaching a 5% significance
level of a negative correlation. The results indicate that companies with improved perfor-
mance efficiency after receiving subsidies have not seen corresponding increases in market
value, and other factors may be affecting the market’s valuation of these companies. Market
and CSP are positively correlated, with a correlation coefficient of 0.098 (1% significance
level), indicating a positive correlation between market returns and company performance
efficiency. It means that companies with improved performance efficiency after receiving
subsidies can achieve higher market returns, indicating that investors believe these compa-
nies have better growth prospects in the future and are, therefore, willing to pay a higher
price. SMB and CSP are negatively correlated, with a correlation coefficient of —0.111 (1%
significance level). Small companies may be more likely to improve their performance
efficiency after receiving subsidies, while large companies may struggle to achieve the
same level of performance improvement after receiving subsidies. It may reveal that small
companies have more flexibility and growth potential after receiving policy support.

HML and CSP are positively correlated, with a correlation coefficient of 0.155 (1%
significance level). It indicates a positive correlation between value investment style and
company performance efficiency, meaning that value investors tend to invest in companies
with higher performance efficiency after receiving subsidies. It may reflect that value
investors have a higher sensitivity to the impact of subsidy policies and thus concentrate
their investments in more efficient companies. RMW and CSP are positively correlated,
with a correlation coefficient of 0.157 (1% significance level), suggesting that companies
with higher profitability can achieve higher performance efficiency after receiving subsidies.
Companies can effectively use subsidies to improve profitability after receiving policy
support, enhancing overall performance. Liquidity and CSP are positively correlated, with
a correlation coefficient of 0.198 (1% significance level). Companies with higher liquidity
are more likely to improve their performance efficiency after receiving subsidies. They
can better allocate resources to areas that contribute to higher performance efficiency, thus
achieving higher performance. DISCORE and CSP are significantly negatively correlated,
which may indicate that companies with higher levels of information disclosure may
have certain shortcomings in resource allocation and management efficiency after receiving
subsidies, or these companies face higher governance costs, affecting performance efficiency.
The correlation between DISCORE and Tobin’s Q is very low, which may imply that the
market valuation of companies is not closely related to the level of information disclosure
and may be affected by other factors. It should be noted that correlation does not imply
causation. Further empirical research in this study will be conducted to verify and explain
these findings.
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4.2. Empirical Results

Past studies have reached different conclusions and directions regarding the relation-
ship between subsidy policies and firm value. From a policy perspective, government
subsidies are policy tools that assist firms in effectively allocating resources and invest-
ments, guiding financial performance, and enhancing market competitiveness. From a
corporate governance perspective, conflicts of interest between managers and external
investors may ultimately lead to changes in firm value caused by subsidy policies. On the
one hand, subsidized firms can send positive signals to attract investors and external funds
to improve operational efficiency; on the other hand, if subsidized firms engage in negative
behaviors, they may create moral hazard issues, such as concealing the company’s proper
operating conditions to obtain more subsidies or accepting subsidies without engaging in
plans that benefit firm value, thereby harming shareholders and firm value.

Table 6 presents the final regression results of the impact on firm value using panel data
regression. All models have considered fixed effects, which helps control for unobserved
firm heterogeneity. In Models (1) and (2), the effects of corporate subsidy performance (CSP)
and information disclosure level (DISCORE) on firm value (Tobin’s Q) were examined,
respectively. In Model (1), the impact of CSP on firm value is negatively correlated and
significant at the 5% level, with a coefficient of —0.384, implying a negative relationship
between firm performance efficiency and firm value. It may indicate that firms with higher
performance efficiency after receiving subsidies have relatively lower firm value. In Model
(2), the impact of DISCORE on CSP also shows a significant negative correlation, suggesting
that firms with higher levels of information disclosure may have relatively lower firm value.
This result is similar to Qiao and Fei [1], which suggests that government subsidies may
cause moral hazard issues that reduce firm efficiency, especially in the presence of zombie
firms. The empirical results also imply a risk of resource misallocation in government
subsidy policies and a potential crowding-out effect (Caballero et al. [44]). In Model (3) and
Model (4), all control variables are included in the models, comprising market fundamentals
(i.e., five factors; FF5) and firm fundamentals (i.e., liquidity, growth, and profitability). The
empirical results show a significant negative relationship between CSP (3 = —0.418, p-value
< 0.05) and DISCORE (3 = —0.160, p-value < 0.01). Model (5) considers all variables and
control variables, and the results confirm the previous findings. Moreover, in Models (2),
(4) and (5), the observed negative significance does not provide support for Hypothesis
2 in this study. CSP and information disclosure negatively impact firm value, suggesting
that government subsidies and the government’s assessment of corporate information
disclosure levels do not significantly improve incentives for firm value.
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Table 6. Baseline estimation results.
Variables Model (1) Model (2) Model (3) Model (4) Model (5)
c 2.469 *** 2.610 *#** 2.404 #** 2.625 **+ 2.908 ***
onstant (18.98) (16.31) (17.36) (14.87) (13.73)
cap —0.384 % —0.418 % —0.432 %
(—2.25) (—2.33) (—2.41)
—0.140 *** —0.160 *** —0.163 **
DISCORE (—2.71) (—3.07) (—3.14)
Mark 0.055 0.008 0.060
arket (0.16) (0.97) (0.17)
4321 * 3.982 ** 4.754 %%
SMB (2.44) (2.28) (2.69)
4.854 5.739 6.226
HML (1.26) (1.49) (1.61)
3.325 0.872 2281
RMW (0.56) (0.15) (0.39)
1.960 1.202 1.594
CMA (0.68) (0.67) (0.55)
Liouidit —0.024 ** —0.030 *** —0.025*
quudity (—2.19) (—2.75) (—2.22)
Crowth 0.053 0.054 0.05
rowt (0.90) (0.91) (0.88)
Profi 0.352 0.378 0.363
rofit (1.32) (1.45) (1.39)
Fixed effects YES YES YES YES YES
R-squared 0.002 0.003 0.009 0.011 0.014

Observations 2172 2172 2172 2172 2172

Notes: *** and ** indicate significance at the 1% and 5% levels, respectively. Numbers in brackets are t-statistics.

4.3. Robustness Tests

Prior studies recommend addressing endogeneity issues in empirical models to reduce
biases. We employed the two-stage least squares (25LS) and instrumental variable (IV)
approaches for testing. Model (1) and Model (2) consider the time dependency of financial
performance, using the method by Lahouel et al. [25], setting up a dynamic model that
assumes Tobin’s Q and CSP can influence each other and have reciprocal feedback loops.
This simultaneity (or reverse causality) is considered another source of endogeneity. The
model is established as follows:

Tobin's Qi = Po + P1Tobin's Qjy_1 + P2CSPjy + P3DISCORE;; + Y FF5; + Y Controlsy +Y_Year+¢;;  (5)

Models (3)—(6) use instrumental variables (IV) for testing, using SUBSIDY (calculated
as subsidy amount divided by assets). According to Qiao and Fei [1], the government and
industry’s average subsidy level is used as the IV. Wang et al. [26] use firm i’s change in sales
in year t. Our study used the ratio of individual subsidies to individual assets. The reason is
that individual firms have heterogeneity, and government subsidies may be given according
to the scale of the enterprise itself. Secondly, it can exclude the influence of extreme subsidy
amounts, leading to external effects. Moreover, assets and subsidies change over time and
have randomness, and subsidies as external resources have unpredictability, while OLS is
static analysis, and dynamic effects are endogenous factors.

Table 7 shows the robustness test results. After controlling for the lagged Tobin’s Q and
excluding the association between variables, CSP is insignificant in Model (1) but significant
in baseline models. Consistent with prior findings, the negative significance of disclosure
(B = —0.197, p-value < 0.01) persists, indicating that it does not support Hypothesis 2
of this study. To further understand the differences, we consider interaction terms using
CSP*DISCORE, which remains negatively significant (3 = —0.124, p-value < 0.05), verifying
the robustness of baseline models.
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Table 7. Robustness tests of the baseline model and levels of SUBSIDY.

Variables 2SLS IV_SUBSIDY

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
C 3.222 #** 2.877 *** 2.664 *** 2.514 *** 2.576 *** 2.595 ***

onstant (13.25) (21.65) (41.10) (33.22) (40.36) (41.53)

Tobin’s Q (t — 1) —0.194 *** —0.195 *** —0.195 *** —0.192 *** —0.192 *** —0.192 ***

(—=7.99) (—8.03) (—8.05) (—=7.92) (—7.89) (—=7.90)

—0.036
csp (—0.15)

—0.197 ***
DISCORE (—3.73)

—0.124 **
CSP*DISCORE (—2.39)
CSP*DIS_A —0.421 ***
(—3.70)
CSP*DIS_B 0.176 *
(1.90)
CSP*DIS_C 0.189
(1.42)
CSP*DIS_D —0.005
(—0.01)

Controls YES YES YES YES YES YES
Fixed effects YES YES YES YES YES YES
R-squared 0.334 0.330 0.333 0.329 0.330 0.328
Durbin-Watson 2.170 2.168 2.171 2.169 2.169 2.168
Observations 2172 2176 1898 1898 1898 1898

Notes: ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. Numbers in brackets are
t-statistics.

Considering that specific time factors may bias subsidies, we treated subsidies as
IV, using the ratio of individual assets. Models (3)—(6) test different interactions between
information disclosure and corporate subsidy performance. Models (3) and (4) test the inter-
action between information disclosure rated A (using CSP*DIS_A) and B (using CSP*DIS_B)
with CSP. Empirical results showed a significant negative relationship for companies with
the highest government assessment of information disclosure (3 = —0.421, p-value < 0.01).
Interestingly, we found that in Model (4), companies with the second-highest information
disclosure rating have a significant positive relationship ( = 0.176, p-value < 0.1). Mod-
els (5) and (6) test companies with lower and lowest information ratings, finding similar
positive effects but not statistically significant. The results imply that government subsidy
efficiency does not significantly improve the firm value and even shows a negative rela-
tionship. We believe there may still be potential for technological innovation and resource
waste in the new energy industry. As external policy supervisors or investor protectors,
information disclosure evaluation is a critical reference. However, empirical results show
that higher information transparency does not improve the firm value and interacts with the
subsidy effect, implying potential moral hazard, such as “too big to fail” zombie companies
that rely on government subsidies to maintain operations and may continue to hide or
falsify financials to obtain higher ratings and more government subsidies. However, for
public companies, it is undeniable that information disclosure may also help companies
engage in more corporate social responsibility or ESG activities to enhance firm value.

4.4. Robustness Test to Control Rights

Table 8 presents the results of a robustness test that considers the influence of control
rights, specifically comparing state-owned and privately-held companies. We recognize
that the execution and effectiveness of subsidy policies may differ based on the control
rights within a company. Consequently, our model separately examines the outcomes of
subsidy efficiency and information disclosure transparency for each control rights category.
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Table 8. Robustness test to control rights between state-owned and private-holding.
Variables State-Owned Private-Holding
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
C 2.267 *** 2.278 *** 2.270 *** 1.888 *** 1.833 *** 1.825 ***
onstant (28.28) (28.06) (28.02) (21.55) (20.25) (20.15)
CSP * rights —0.686 *** —0.648 *** 0.559 *** 0.254 *
(=7.79) (—341) (6.47) (1.77)
*
D.ISCORE —0.232 *** —0.016 0.208 *** 0.136 ***
rights
(—6.99) (—0.22) (6.77) (2.67)
Controls YES YES YES YES YES YES
Fixed effects YES YES YES YES YES YES
R-squared 0.035 0.029 0.034 0.026 0.028 0.029
Durbin-Watson 1.775 1.771 1.775 1.758 1.761 1.762
Observations 744 744 744 1432 1432 1432

Notes: ***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively. Numbers in brackets are
t-statistics.

In the case of state-owned control rights, our findings indicate that subsidy policies
consistently negatively impact firm value, thereby supporting the conclusions drawn
in Hypothesis 1b. However, in Model 3 of Table 8, when both subsidy efficiency and
information disclosure transparency are simultaneously considered, the latter does not
exhibit a statistically significant effect on firm value. Conversely, the regression results
for privately held control rights reveal a significant favorable influence of subsidy policies
on firm value, corroborating the conclusions derived from Hypothesis 1a. Additionally,
whether evaluating individual control variables or jointly considering both, information
disclosure transparency consistently exhibits a significant positive relationship.

In summary, subsidy policies in state-owned enterprises are implemented more pas-
sively and have advantages, while private enterprises face competition and may not receive
appropriate subsidies. Bureaucracy (Ahlin and Bose [45]) in state-owned enterprises may
contribute to policy rigidity and negative value implications.

Overall, our study yields robust results that underline the divergent impact of subsidy
policies on firm value depending on the underlying control rights framework.

4.5. Sensitivity Testing to DEA-BCC Results

Table 9 presents the results of sensitivity testing to the DEA-BCC results. Appendix A
provides a comprehensive and detailed exposition of the corporate subsidy performance
within the framework of the DEA model. Based on the DEA model mentioned above,
we have divided the overall efficiency into Pure Technical Efficiency and Scale Efficiency.
We describe the relationships among total efficiency, pure technical efficiency, and scale
efficiency (SE) to measure the efficiency of the Decision-Making Units (DMUs) and explain
the reasons for relative inefficiency. This analysis utilizes the DEA-BCC model, which
assesses efficiency under both Constant Returns to Scale (CRS) and Variable Returns to
Scale (VRS) assumptions. The BCC model relaxes the assumption of fixed scale returns and
adds additional constraints to the model. Decision-makers can determine whether a DMU
has scale efficiency by examining whether the scale efficiency value is equal to 1, providing
guidance for adjusting the production scale of the DMU.
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Table 9. Sensitivity testing to the DEA-BCC results.
Variables CRS VRS SE
Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
2.786 *** 2.783 *** 2.791 *** 2.805 *** 2.754 *** 2.725 ***
Constant
(15.72) (14.80) (15.49) (14.61) (10.74) (10.48)
csp —0.278 ** —0.306 ** —0.266 ** —0.302 ** —0.155 —-0.113
(—2.30) (—2.39) (—2.17) (—2.35) (—=0.71) (0.60)
—0.1471 *** —0.165 *** —0.138 *** —0.162 *** —0.142 *** —0.163 ***
DISCORE (—2.72) (—3.16) (—2.67) (—3.11) (—2.74) (—3.12)
Controls NO YES NO YES NO YES
Fixed effects YES YES YES YES YES YES
R-squared 0.005 0.014 0.005 0.014 0.003 0.012
Root MSE 1.541 1.534 1.541 1.534 1.543 1.536
Durbin-Watson 1.748 1.746 1.746 1.742 1.742 1.741
Redundant FEs 2.910 *** 2.879 *** 2.913 *** 2.882 *¥** 2.932 *** 2.898 ***
Observations 2172 2172 2172 2172 2172 2172

Notes: *** and ** indicate significance at the 1% and 5% levels, respectively. Numbers in brackets are ¢-statistics.
Redundant FEs is a fixed effect test, and its value is cross-section F-statistics.

Since the CCR model assumes fixed scale returns, it can be used to evaluate total
efficiency. On the other hand, the VRS assumption in the BCC model enables the assessment
of technical efficiency. Therefore, when using the DEA method, combining the CCR and
BCC models to calculate the scale efficiency value and further comparing the relative
efficiency among DMUs is necessary. Through the BCC model, we can understand how
much of the technical inefficiency stems from pure technical inefficiency (wastage of inputs)
and how much is due to inefficiency in producing at the optimal scale in the future for
the DMU.

Table 9 presents the results of regressing the Corporate Subsidy Performance (CSP)
on firm value, estimated using the CRS, VRS, and SE models. We examined the outcomes
before and after controlling for independent and control variables. The results consistently
align with Hypothesis 1b, indicating a negative impact of CSP on firm value in both the
CRS and VRS models. The robust findings suggest that decision-making units that do not
achieve relative efficiency in subsidy utilization should improve their resource allocation to
optimize firm value. However, the results from the SE model are not statistically signifi-
cant, indicating less robustness in the findings. Additionally, across all three models, the
impact of information disclosure transparency remains robust and consistent with previous
findings, revealing a negative relationship with firm value. It implies that improving the
institutional framework regarding information disclosure practices is essential.

In summary, our regression analysis supports Hypothesis 1b, indicating a negative
impact of CSP on firm value in the CRS and VRS models. At the same time, the results
are less robust for the SE model, as shown in Models (4)-(6). Furthermore, the consistent
negative relationship between information disclosure transparency and firm value across
all models highlights the need for institutional reforms to enhance transparency standards.

4.6. Discussions

The findings from previous studies contribute to the understanding that subsidy
policies can have both beneficial and detrimental effects on firm value, indicating the
presence of potential positive and negative outcomes associated with these policies.

In brief, the past research findings present a mixed picture regarding the impact of sub-
sidy policies on firm value. While some studies support that subsidies positively influence
productivity, profitability, and innovation performance (supporting Hypothesis 1a), others
indicate a negative effect on firm value (supporting Hypothesis 1b). These studies shed
light on the multifaceted nature of subsidy policies, highlighting their potential benefits in
terms of stability, modernization, and economic growth, as well as their drawbacks, such
as government failure, moral hazard, and limited effectiveness. It is evident that various
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factors, including industry characteristics and internal control mechanisms, influence the
effects of subsidy policies.

Drawing upon the empirical results of our study, which include robustness tests,
instrumental variable analysis, and sensitivity analysis, it can be inferred that subsidy
policies have a detrimental impact on firm value. This finding provides support for
hypothesis H1b.

Considering control rights, the findings reveal a contrasting impact of subsidy policies
on firm value. For state-owned enterprises, subsidy policies negatively influence firm
value, thus corroborating the assertion of Research Hypothesis 1b. In contrast, subsidy
policies for privately held enterprises positively affect firm value, supporting Research
Hypothesis 1a. Furthermore, in the benchmark model and three sensitivity tests conducted
on the DEA-BCC results, the impact of information disclosure transparency consistently
reveals a significant negative relationship with firm value, indicating a lack of support for
Hypothesis 2 of this study.

Indeed, the Chinese government provides subsidies for various purposes, including
investment support, employment generation, and assistance to struggling enterprises.
Empirical evidence broadly supports the positive impact of subsidies on firm value (Lee
et al. [2]). However, a more significant concern arises from the consistent socio-political
ideology in China, suggesting that the signaling effect of subsidy policies may outweigh
the expected outcomes. Moreover, the prioritization of political costs (Watts and Zimmer-
man [46]) over stakeholder theory (Freeman [47]) can explain the inefficiency of subsidy
policies (Hu et al. [48]) and the presence of corruption and zombie companies.

Government regulation plays a crucial role in ensuring efficient and accurate resource
allocation. Bureaucratic practices (Ahlin and Bose [45]) are widely recognized in Chinese
society, particularly within politically connected interest networks. This can also account
for the inverse effect observed in state-owned enterprises. Consequently, transparency
in disclosure implies that as subsidy policies increasingly emphasize corporate social
responsibility, there is a growing need for enhanced openness and transparency. However,
Xue et al. [49] found that voluntary and mandatory CSR disclosure negatively impacts
firm profitability. This finding deepens our understanding of Chinese-style capitalism,
highlighting a need for systematic reporting and monitoring regarding the effectiveness of
subsidies in Chinese society.

5. Conclusions and Suggestions

After receiving substantial government subsidies, the new energy industry faces
numerous government regulatory measures. Investors also demand that companies im-
plement more corporate social responsibility (CSR) practices. Firm value reflects the
overall result of a company’s operations and can be described as the market’s valuation of
the company’s sustainability. Subsidy policies in China are strategic tools to strengthen
companies’ competitiveness and stimulate their investments and innovations. However,
resource wastage and the uncertainty of subsidy objectives indicate that companies lag in
technological capabilities and lack internal policy control.

The existing literature on subsidy effects lacks conclusive evidence regarding their
impact on firm value, leading to conflicts among managers and investors. This study
addresses this gap using data envelopment analysis (DEA) to examine the relationship
between subsidy performance efficiency and firm value. The findings show a negative
association, indicating that government subsidies have limited benefits in increasing firm
value. Information disclosure also negatively affects firm value, suggesting that a higher
corporate reputation only sometimes leads to higher firm value. These findings highlight
the potential risks of moral hazard and fraudulent activities associated with subsidies.
Robustness tests support these results and indicate that higher transparency levels may
negatively impact firm value. Furthermore, the analysis reveals that subsidy policies have a
significant negative effect on state-owned enterprises but a positive effect on privately-held
firms, emphasizing the role of ownership in policy effectiveness.
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In conclusion, this study contributes to the literature by investigating the relation-
ship between government subsidies, information disclosure, and firm value, particularly
in the Chinese market with its unique regulatory environment characterized by stricter
regulations, political costs, and bureaucratic considerations. The findings underscore the
importance for policymakers and stakeholders to carefully consider these factors to opti-
mize the benefits of subsidy programs and enhance overall firm value in a dynamic and
evolving business landscape. Additionally, stakeholders should prioritize transparency
and accountability in information disclosure practices to ensure a more accurate assessment
of firm value and promote sustainable business practices.

This study still has some limitations. Future research suggestions include consider-
ing multi-dimensional CSR or ESG variables to measure CSP, utilizing more advanced
DEA methods, incorporating different industry characteristics, and considering investor
behavior. Furthermore, data limitations should be considered, including biases from unrea-
sonable subsidies and policy distortions during the COVID-19 pandemic. Other factors
to consider include company size, managerial quality, and the location-specific factors of
subsidy policies.
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DEA Data envelopment analysis

CSP Corporate subsidy performance

CSR Corporate social responsibility

ESG Environmental, social and governance
DMUs Decision-making units

“CCR” model Charnes, Cooper, and Rhodes
“BCC” model Banker, Charnes, and Cooper

CSMAR China Stock Market and Accounting Research Database
25LS Two-stage least squares

SE Scale efficiency

CRS Constant Returns to Scale

VRS Variable Returns to Scale
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Appendix A

Table A1. CSP Score Distributions Based on DEA-BCC Models.

Level 2011 2012 2013 2014 2015 2016 2017 2018
Panel A: Total
CRS ALL 0.704 0.647 0.651 0.708 0.652 0.640 0.504 0.491
VRS 0.780 0.732 0.733 0.781 0.725 0.710 0.545 0.626
SE ALL 0.903 0.886 0.885 0.903 0.897 0.903 0.940 0.777
Panel B: Subsidy
CRS Low (10%) 0.873 0.866 0.913 0.848 0.847 0.846 0.576 0.493
VRS 0.902 0.913 0.970 0.948 0.887 0.879 0.645 0.626
SE 0.959 0.939 0.938 0.893 0.948 0.959 0.910 0.785
CRS Median (50%) 0.755 0.696 0.695 0.747 0.690 0.697 0.542 0.500
VRS 0.816 0.774 0.759 0.818 0.744 0.755 0.594 0.641
SE 0.918 0.896 0.909 0.908 0.919 0916 0.925 0.776
CRS High (90%) 0.705 0.659 0.656 0.714 0.690 0.644 0.504 0.490
VRS 0.782 0.745 0.735 0.787 0.744 0.715 0.548 0.628
SE 0.901 0.885 0.888 0.904 0.919 0.903 0.936 0.774
Panel C: Disclosure
CRS A (Top 25%) 0.694 0.429 0.866 0.567 0.622 0.703 0.671 0.485
VRS 0.750 0.631 1.000 0.706 0.663 0.792 0.720 0.614
SE 0.917 0.711 0.866 0.816 0.918 0.883 0.950 0.790
CRS B (25-50%) 0.699 0.592 0.615 0.674 0.613 0.652 0.533 0.525
VRS 0.787 0.686 0.718 0.753 0.676 0.693 0.559 0.636
SE 0.891 0.864 0.846 0.886 0.893 0.934 0.966 0.818
CRS C (50-75%) 0.699 0.644 0.651 0.708 0.649 0.630 0.519 0.482
VRS 0.787 0.733 0.729 0.784 0.714 0.691 0.551 0.595
SE 0.891 0.882 0.888 0.899 0.904 0.910 0.955 0.792
CRS D (Low 25%) 0.735 0.710 0.899 0.729 0.677 0.659 0.405 0.497
VRS 0.777 0.769 0.899 0.791 0.774 0.784 0.487 0.747
SE 0.946 0.925 0.899 0.926 0.879 0.855 0.870 0.675
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