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New energy vehicle (NEV) policies have greatly promoted the growth of the NEV industry
in China, while also attracting a lot of investor attention. Using Chinese NEV concept
stocks and related industrial policies, including purchase tax incentives (PTI) and promotion
and application (P&A) policies, issued from 2011 to 2020 as the research setting, this
paper adopts a panel data model to examine the impact of policy announcement on the
volatility of NEV concept stocks, as well as the mediating role of investor attention in
transmitting the impact. We find that NEV P&A policies have a significant and positive
impact on NEV concept stock volatility, while PTI policies do not have a significant impact.
Moreover, investor attention plays a partial mediating role in transmitting the impact of
P&A policies on NEV stock market by increasing the stock volatility risk. Furthermore,
there is heterogeneous effect of equity ownership in the relationship between policy
announcement and investor attention on the volatility of NEV concept stocks; non-state-
owned firms are more sensitive to the NEV P&A policies than state-owned firms. By
analyzing the relationship between policy announcement and concept stock volatility, this
paper enriches the research on NEV concept stocks and provides policy implications for
the NEV industry.

Keywords: new energy vehicle, policy announcement, stock volatility, investor attention, Chinese

INTRODUCTION

As global warming intensifies, countries have introduced a variety of carbon emission reduction
policies to promote sustainable development (Yang et al., 2020). With the transportation sector
being one of the major sources of carbon emissions (Zhu and Li, 2017), the development of
new energy vehicles (NEV) is thus critical to building a low-carbon society (Liu et al., 2021).
From 2001 to 2020, the Chinese government implemented a series of policies to encourage
the use of NEV (Tian et al,, 2021; Wan et al,, 2021), including regulations, financial incentives,
pilot demonstrations, and charging infrastructure deployment (Tian et al., 2020). These policies,
together with energy market reform, have assisted the rapid growth of Chinas NEV industry;
in 2020, the sales of NEVs reached about 1.4 million units, accounting for roughly two fifths
of global totals (Wu et al., 2021).
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Policy Announcement and Stock Volatility

Policy announcement not only has an impact on the real
economy, but they may also cause stock market volatility.
Government control and regulation are essential for a functioning
stock market, and government policies can play a regulatory
role in stock markets. Previous studies have shown that macro
policies have a significant impact on stock market volatility
(Engle and Rangel, 2008). The socialist market economy with
Chinese characteristics is a combination of effective government
intervention and efficient market, and policy changes have a
strong influence on Chinese economy (Xue et al.,, 2019, 2021).
Compared to other countries, the Chinese government
implements policies more frequently (Zhang et al., 2021a), and
the impact of policy changes on Chinese stock market is more
prominent (You et al, 2017). Therefore, it is important to
explore the impact of policy changes on the stock market of
NEVs in China. Concept stocks are a distinct category of the
Chinese stock market; it is a collection of stocks related to a
specific sector that have emerged in response to hot events
or concepts. Chinas NEV industry policies have given rise to
the “NEV concept stock” segment in the stock market. On
23 April 2020, the day the NEV subsidy extension policy' was
released, the Baidu search volume for NEV stocks increased
by 18% month on month.?

Different policies have different impact on the stock market.
For example, monetary policies can cause larger stock market
fluctuations compared to fiscal policies. Currently, NEV-related
policies mainly focus on NEV purchase tax incentives (PTI)
and promotion and application (P&A). Since there is a lack
of comparative research on such policies in prior studies, this
paper divides NEV policies into two categories, namely, purchase
tax incentives (PTI) and P&A policies, and analyzes their
impact on the volatility of related concept stocks.

Investor attention is an important cause of liquidity and
volatility in stock markets (Fang and Peress, 2009). When faced
with a large amount of information, investors may make
inaccurate judgments due to their limited information processing
ability and herd effects (Hirshleifer and Teoh, 2003; Barber
and Odean, 2008), and they tend to be drawn to hot concepts
or events and prefer to focus on hot markets rather than a
specific stock (Carro et al., 2015; Balcilar et al, 2017). A
concept stock is a type of stock that was created as result of
a hot event or concept, and it is subject to the board effect,
which means that stocks of the same concept rise and fall
together. Therefore, this paper will investigate the mediating
effect of investment attention in the impact of policy
announcement on stock market volatility.

To sum up, China’s NEV policy has promoted the development
of its NEV industry, which in turn attracts investor attention
and causes stock market volatility. Given the sensitivity of the
concept stock sector to policy changes and the differences in
how different policies affect stock market, this paper conducts

"The policy is as: “Notice on Improving the Fiscal Subsidy Policy for the Promotion
and Application of New Energy Vehicles,” from the Chinese government website:
http://www.gov.cn/

*The information is sourced from the official website of Baidu Index: https:/
index.baidu.com/v2/index.html#/

an empirical study on the impact of NEV policies on concept
stock price behavior and the mediating effect of investor attention
in conveying the impact of NEV policies into concept stocks.
This paper takes Chinese NEV concept stocks as the research
setting and selects relevant Chinese industrial policies, including
PTI and P&A policies, issued from 2011 to 2020 for empirical
analysis. We find that NEV P&A policies have a significant
and positive impact on the volatility of NEV concept stocks,
while the PTI do not have a significant impact. Moreover,
increased investor attention will raise the impact of NEV P&A
policies on NEV concept stock volatility. Furthermore, there
is heterogeneity across natures of equity in the impact of policy
announcement and investor attention on the volatility of NEV
concept stocks—non-state-owned enterprises are more sensitive
to NEV P&A policies than state-owned enterprises. By analyzing
the relationship between policy announcement and the volatility
of NEV concept stocks, this paper enriches the study of how
policies affect NEV concept stocks. It also provides a theoretical
reference for formulating effective NEV-related policies.

Using China’s concept stock market as the research setting,
this paper investigates the impact of new energy policies on
new energy-related stock price volatility and explores the
potential channels through which policies affect the stock market
by analyzing the mediating effect of investor attention. We believe
that this will be a promising area for future research that can
be extended to other developing-country stock market studies.
First, we select concept stocks, a distinct segment of China’s
stock market, as the research object to examine the impact
of the announcement of NEV policies on the volatility of
related stocks. Second, we investigate the relationship between
investor attention and concept stock trading activity, providing
new insights for future research on stock market volatility.
More importantly, this paper examines the mediating effect
of investor attention in the relationship between policy
announcements and the stock market, adding to the body of
literature on investor attention and providing references for
future research.

The remainder of the paper is structured as follows. In the
following section, we review the concept stocks and the literature
related to the impact of policy announcement and investor
attention on the stock market before proposing the research
hypotheses. “Research Design” introduces the data sources and
variables for the research design. “Results” conducts the empirical
analysis and reports the results. “Conclusion” summarizes the
findings and proposes policy recommendations.

LITERATURE REVIEW
Concept Stock

Concept stocks are created in response to certain events and
are related to hot concepts of the stock market. Concept stocks
have a greater advertising effect, because they not only represent
a certain type of stock, but also signify popular market trends.
Investors, especially retail investors, are more likely to engage
in irrational investment behavior when a hot topic or concept
is widely followed by the market, which boosts the popularity
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of concept stocks. In addition, concept stocks have a “board
effect,” where stocks under the same concept share an internal
consistency. For retail investors, who have limited information
processing ability and are often unable to fully grasp the
dynamics of each stock, they tend to follow the stock market
hot spots and focus on a certain type of stock (Chen and
Haga, 2021). As a result, investor attention swings to changing
market hot topics, causing the corresponding concept stock
price to rise and fall at the same time.

Chinas NEV concept stock emerged in 2009, when the
central government of China issued a policy on 23 January
2009, committing to vigorously developing the NEV industry,
and proposing to implement energy-saving and NEV
demonstration and promotion pilots in 13 cities, and providing
purchase subsidies to enterprises that responded positively to
the national policy. Since then, new energy concept stocks
have been gaining popularity. China has been devoted to
developing NEVs for the past 10years (Zhang et al, 2021b),
establishing a number of policies in the process, and NEV
concept stocks have remained popular. In 2015, China issued
the Notice on the Fiscal Support Policy for the Promotion
and Application of NEVs from 2016 to 2020, which boosted
the popularity of NEV concept stocks and enticed many car
manufacturers to participate in the new energy transition. In
2020, the government further emphasized the need to accelerate
the promotion of NEVs. Major companies saw this as an
indication of a bright future for the NEV market and began
to participate in its production, making NEV concept stocks
surge in popularity.

The Impact of Policy Announcement on
Stock Markets

The development of stock markets is inseparable from government
promotion and regulation; government policies can play a
certain regulatory role in stock markets, and the state ensures
the healthy and smooth operation of stock markets through
various policies. Previous studies have found that stock market
volatility is closely related to changes in macroeconomic indicators
(Poon and Taylor, 1991), and the enactment of macroeconomic
policies can lead to a significant increase in stock market
volatility (Engle and Rangel, 2008). After the government
announces a policy change, stock prices will react accordingly
(Pastor and Veronesi, 2012). For example, Ramiah selected
stocks listed on the Australian Stock Exchange from 2005 to
2011 as the research setting and assessed the impact of 19
environmental regulation announcements on stock prices using
the event study method and found that the Australian stock
market is more sensitive to announcements of carbon pollution
reduction policies, which exhibit varying effects on abnormal
stock returns (Ramiah et al., 2013).

This is especially true for the Chinese stock market, and
in order to foster market growth, the government implemented
various policies to intervene in the operation of the stock
market, resulting in the formation of Chinas “policy market”
The impact of policy announcement on Chinese stock market
volatility is especially prominent in a bull market (You et al., 2017).

The announcement of new environmental regulations will
immediately have a negative impact on the stock returns of
heavily polluting firms, and the market reaction will become
more pronounced as the regulations are implemented (Guo
et al, 2020). A new environmental inspection system has an
even greater impact on the stock market than environmental
regulations; it can result in a significant decrease in shareholder
value for heavily polluting firms, and neither political connections
nor large firm size can mitigate this effect (Sam and Zhang,
2020). New energy policies are no exception: Hsiao et al. (2021)
find that solar energy policies announced between 2005 and
2020 not only increased the volatility of China’s domestic stock
market but also had a significant impact on foreign markets
in Japan, Germany, and the United States.

Therefore, the development of the stock market is inextricably
linked to national policies. A large number of studies have
explored the overall impact of macro policies on the stock
market, and only a few scholars have analyzed the impact of
a particular sector’s policies on its concept stocks. However,
concept stocks, as a unique stock segment in China, are more
sensitive to policy announcement due to their own characteristics.
Current research in this area focuses on two perspectives: one
is qualitative analysis, which quantitatively analyzes the impact
of policy announcement on the stock market; the other is
event study, which explores the impact of policies on relevant
concept stocks before and after their promulgation. Prior research
has confirmed a significant correlation between national policy
announcement and relevant concept stocks in artificial
intelligence, supply chain finance, and science and technology
innovation (Tversky and Kahneman, 1973; He et al., 2011).
Therefore, we argue that the promulgation of NEV policy will
also have a significant impact on the volatility of related concept
stocks, and we hypothesize as follows.

Hypothesis 1: There is a significant correlation between
the promulgation of new energy vehicle policy and the
volatility of new energy vehicle concept stocks.

Although policy announcement can have an impact on the
stock market, the diversity of policy types leads to differences
in their impact. For example, both monetary and fiscal policies
can have an impact on the stock market, but in terms of
volatility, the implementation of monetary policies is more
likely to cause stock market volatility in most sectors (He
et al., 2011). In addition, the impact varies depending on the
effective duration of the policy: short-term policies have a
greater impact on the stock market than medium- and long-
term policies, and although medium- and long-term policies
have a positive relationship with market volatility, they have
a weaker impact on it (Foresti and Napolitano, 2017). The
current NEV policies can be divided into two categories,
purchase tax incentives (PTI) and P&A policies. Among them,
the PTI policies are promulgated at lengthy intervals, with
insufficient and tiny tax adjustments, and in a unitary manner,
which cannot clearly reflect the strong support for NEVs in
national policy. As the government continues to promote NEVs,
the continuity of the P&A policies is constantly strengthened,
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and its stability is significantly improved. Thus, it can be adjusted
according to market changes in a timely manner.

Therefore, this paper divides NEV policies into two categories
by content, purchase tax incentives and P&A policies, examines
their respective effects on the volatility of related concept stocks,
and further explores the impact of different policy types on
concept stocks. Hereby, we propose the following hypotheses.

Hypothesis 1la: Purchase tax incentives have no
significant effect on the volatility of new energy vehicle
concept stocks.

Hypothesis 1b: New energy vehicle promotion and
application policies have a significant and positive effect
on the volatility of new energy vehicle concept stocks.

The Mediating Role of Investor Attention

Prior studies have discovered many modern financial anomalies
that cannot be explained, such as Monday effect, equity premium
puzzle, and media effect. To explain these anomalies, behavioral
finance was born. Behavioral finance theory argues from a
psychological perspective that investors’ behavioral decision
making is complex that investors’ decisions are not always
rational; on the other hand, it suggests that even if investors
are rational, they are boundedly rational or of limited rationality
(Barberis and Thaler, 2005). In behavioral finance, the easiest
way to examine whether investors behave irrationally is to
study investor behavior in real market conditions (Cooper and
Kovacic, 2012). Previous research argues that people have
limited processing ability when making investment decisions
(Simon, 1955; Tversky and Kahneman, 1973). This is referred
to as the limited attention theory, which is widely used in
financial market research. Investor attention was thought to
be an important cause of stock market liquidity and volatility
and financial market anomalies (Fang and Peress, 2009).

Investor decision-making behavior will change as a result
of their limited ability to allocate their attention, and process
and interpret information (Hirshleifer and Teoh, 2003). Stocks
that rise faster tend to attract the greatest attention and
investment (Barber and Odean, 2008; Aboody et al., 2010),
leading to higher stock returns and volatility (Seasholes and
Wu, 2007). Therefore, when positive news was reported during
the period of low investor attention, it helps to attract investor
attention and affects the firm’s economic performance (Loh,
2010). Meanwhile, there are differences in the impact of investor
attention on the stock market in different market dynamics;
investors’ ability to interpret information is generally better in
bull market than in the bear ones (Aouadi et al., 2018).

In addition to stocks with anomalous returns, the occurrence
of a certain event will also attract investor attention and thus
influences their behaviors (Kim, 2013; Jiang et al., 2021). Chinese
capital market is relatively immature with its high proportion
of individual investors (Admati and Pfleiderer, 2009). Strong
government intervention is also a distinct feature of the Chinese
market economy. Unlike other countries, the Chinese government
implements policies more frequently, which introduces greater

uncertainty into economic policies (Zhang et al, 2013). As a
result, Chinese investors are gradually shifting their attention
to policy announcement, which in turn influences their investment
decisions (Naseem et al., 2021). Later, it was documented that
individual investors begin to pay attention to stock information
relating to a financial event after that event occurs and prefer
to focus on the market as a whole rather than on a specific
stock when faced with a plethora of information (Carro et al,
2015; Balcilar et al., 2017). Concept stocks are the type of stocks
that are created as a result of certain events or topics. Investors’
attention to concept stocks has a significant impact on concept
stock prices, and accordingly, increased attention can inflate
stock prices, boost stock returns, and increase trading volumes.

Policy announcement and investor attention can both have
a significant impact on stock markets, but what is the relationship
between the three? Some studies argue that investor attention
plays a partial role in transferring the impact of industrial
policy to overall stock pricing (Baron and Kenny, 1986), while
others argue that investor attention moderates the effect for
policy announcement (Peng and Xiong, 2006). Through a
systematic literature review, we find that although there are
abundant studies on the impact of policy announcement or
investor attention on stock market, there are few papers that
quantitatively analyze the relationship between policy
announcement, investor attention, and stock market. Therefore,
this paper introduces investor attention into the study of the
relationship between policy announcement and stock market,
and argues that the promulgation of NEV policies can influence
NEV concept stock volatility by attracting investor attention
to these stocks. Hereby, we propose the following hypothesis.

Hypothesis 2: Investor attention plays a mediating effect
in transmitting the impact of new energy vehicle-related
policy announcement into new energy vehicle-related
concept stock volatility.

RESEARCH DESIGN

Sample Selection and Data Sources
This paper uses Chinese NEV concept stocks from 2011 to
2020 as the research setting. The stock characteristics data
such as opening price, closing price, price fluctuations, market
capitalization, total equity, and turnover of 31 NEV concept
stocks for 2,294 trading days were obtained from Wind database.
The new energy policy data were collected from the websites
of the Ministry of Industry and Information Technology of
the People’s Republic of China, the State Council of the People’s
Republic of China, the State Taxation Administration of the
People’s Republic of China, and the Ministry of Science and
Technology of the People’s Republic of China from 2010 and
2020. Baidu index was chosen as a proxy variable for investor
attention, and “stock code” was used as a keyword to extract
daily Baidu search data using Python scrapping technique.
The rest of the control variables were obtained from the China
Stock Market and Accounting Research (CSMAR) Database
and NetEase Finance website.
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TABLE 1 | List of policies on new energy vehicles from 2010 to 2020.

Date Policy Category
30 May 2010 Circular on expanding the demonstration and promotion of energy saving and new energy vehicles in the public service field P&A
4 June 2010 A circular on pilot subsidies for private buyers of new energy vehicles P&A
14 October 2011 Circular on further promoting the demonstration and pilot work of energy-saving and new energy vehicles P&A
6 March 2012 Circular on tax policies for vehicles and vessels using new energy to save energy PTI
17 September 2013 Notice on continuing the promotion and application of new energy vehicles P&A
30 September 2013 Notice on the promotion of energy-saving and environment-friendly cars of 1.6 liters or less P&A
28 January 2014 Notice on further promotion and application of new energy vehicles P&A
21 July 2014 Guidelines on accelerating the promotion and application of new energy vehicles P&A
1 August 2014 New energy vehicle purchase tax exemption announcement PTI
13 March 2015 Implementatior? opinions of the Ministry of Transport on accelerating the promotion and application of new energy vehicles in PRA
the transportation industry
22 April 2015 Notice on financial Support Policies for the promotion and application of New energy Vehicles from 2016 to 2020 P&A
21 May 2015 Notice on improving the price subsidy policy for refined oil on city buses to speed up the promotion and application of new P&A
energy vehicles
7 May 2015 Circular on preferential tax policies for vehicles and vessels using new energy to save energy PTI
20 January 2016 Notige Qn the “13th Five—Year”‘ new energy vehicle charging infrastructure incentive policy and strengthen the promotion and P&A
application of new energy vehicles
29 December 2016 Notice on adjusting fiscal subsidy policies for the promotion and application of new energy vehicles P&A
26 December 2017 New energy vehicle purchase tax exemption announcement PTI
12 February 2018 Notice on adjusting and improving fiscal subsidy policies for the promotion and application of new energy vehicles P&A
10 July 2018 Notice on the preferential policy of vehicle tax for energy-saving and new energy vehicles and vessels PTI
26 March 2019 Circular on further improving fiscal subsidy policies for the promotion and application of new energy vehicles P&A
8 May 2019 Notice on supporting the promotion and application of new energy buses P&A
28 June 2019 Announcement on continued implementation of preferential tax policies for vehicle purchase PTI
16 April 2020 Announcement on the new energy vehicle purchase tax exemption policy PTI
23 April 2020 Gircular on improving fiscal subsidy policies for the promotion and application of new energy vehicles P&A
Variables into two categories, the PTI, and P&A policies. Following Guo

This section introduces dependent variable, explanatory variable,
mediation variable, and control variables, and presents descriptive
statistical analysis.

Dependent Variable

The volatility of NEV concept stocks (Vol) is the dependent
variable. Volatility reflects the asset price fluctuations and is
an important indicator of uncertainty in return on assets. In
this paper, the standard deviation of the log-return of the
20-day moving average is used to represent concept stock
volatility (Vol), which is calculated as follows.

(X, - X)
N-1

VOli’t =

XX,
N

X =

Where Vol;; denotes the volatility of stock i in period ft,
N is the number of observations, and X;, represents the
logarithmic return of stock i in period ¢, which is the natural
logarithm of closing price of the day divided by the closing
price of the previous day.

Explanatory Variable
Policy announcement (Tep, Pap). Following previous research
on NEV-related policies, the national NEV policies are divided

et al. (2020), we construct the dummy variable to quantify
the impact of the policy announcement. In the baseline regression,
if the policy was announced before the 15th day of the month,
the policy is considered to mainly affect the stock market in
the current month, and therefore, the dummy variable of the
current month is set to 1. If the policy was announced after
the 15th day, the policy is considered to mainly affect the
stock market in the next month, and therefore, the dummy
variable of the next month is set to 1. So, the dummy variable
of the remaining months is set to 0. In addition, to test the
robustness of the baseline results, this paper reconstructs the
dummy variable for policy announcement using the 20th day
of the current month as the cut-off point to re-estimate the
baseline regression. Tep represents the purchase tax incentive
policy, and Pap represents the P&A policy.

We collected the policies related to NEVs that were issued
by government authorities from 2010 to 2020 through the
websites of the Ministry of Industry and Information
Technology, the State Council, the State Taxation
Administration, and the Ministry of Science and Technology
of the People’s Republic of China. Because policies issued
by local governments are frequently extensions of national
policies, only policies issued at the national level are considered
for their impact in this paper. PTI policies are implemented
to exempt specific types of NEVs from vehicle purchase tax
in order to increase the use of NEVs. P&A policies are
implemented in each city to promote NEVs, with specific
application goals and a variety of government subsidies and
incentives. Table 1 summarizes China’s national policies for
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promoting NEVs from 2010 to 2020, including seven PTI
policies and 16 P&A policies.

Mediation Variable

Investor attention (Nea). Following existing studies (Zhang
et al,, 2013; Zhang and Wang, 2015; Wan et al., 2021), we use
Baidu index as a proxy variable and obtain the Baidu index
data of the NEV concept stock codes from 4 January 2011
to 10 June 2020 using the Python scrapping technique. The
Baidu search index data of 2,294 trading days were eventually
retained. Due to the large scale of the Baidu search index
data, we take the natural logarithm to mitigate potential
heteroskedasticity issues. Nea stands for investors attention
to NEVs.

Control Variables

We control for the market capitalization of individual stocks
(Size), turnover rate (Tur), volatility of the CSI 300 index
(Hvol), stock market crash dummy variable (Guz), and first
trading day dummy variable (Time; Kaplanski and Levy, 2010;
Levy and Yagil, 2011). All variables are detailed in Table 2.
The descriptive statistics of all variables are displayed in Table 3.

RESULTS

Baseline Results
To examine the impact of policy announcement on NEV
concept stock volatility, we estimate the following regression:

Vol; s = o; + BiTep + BoPap + P3Size; s + PaTur; ;
+ BsHVol; s + PeTime + f7Guz + y; + i + &4

where Vol;; represents the volatility of the ith stock in
period t; Tep is purchase tax incentives, and Pap is promotion
and application policies; and the control variables include
market capitalization of individual stocks (Size;;), turnover rate
(Tun ), volatility of the CSI 300 index (HVol;,), first trading
day dummy variable (7ime), and stock market crash variable
(Guz). We also control for industry fixed effects (Industry FE),
individual fixed effects (Individual FE), and time fixed effects
(Time FE).

For the above panel data model, we conduct the F-test,
Hausman test, heteroskedasticity test, and cross-sectional
dependence test. The results show the presence of individual
effects, heteroskedasticity, and cross-sectional dependence.
Therefore, this paper adopts the panel corrected standard error
(PCSE) method proposed by Beck and Katz (1995) for the
empirical analysis, i.e., the standard errors in the fixed-effect
model are corrected. To avoid biased results caused by two
policies being announced in the same month, we first estimate
the baseline model by investigating the impact of purchase
tax incentive (Tep) and promotion and application policy (Pap)
on the stock price volatility, respectively; we also add Tep and
Pap together into the baseline model to investigate their

TABLE 2 | Variable descriptions.

Variables Index Definition

Dependent Vol New energy Daily volatility of new energy

variable vehicle concept  vehicle concept stock from 4
stock volatility January 2011 to 10 June 2020
Explanatory Tep Purchase tax National policies related to
variable incentive purchase tax incentives for new
energy vehicles from 2011 to
2020
Pap Promotion and National policies related to the
application policy promotion of new energy
vehicles from 2011 to 2020
Nea Investor attention  Natural logarithm of the sum of
to new energy Baidu search index of new
vehicle concept  energy vehicle concept stock
stock codes
Control Size Market Natural logarithm of daily
variable capitalization of ~ market capitalization of

individual stocks  individual stocks

Tur Turnover rate Ratio of stock turnover to total
equity
HVol Volatility of the Daily volatility of the CSI 300

CSI 300 index Index from 4 January 2011 to
10 June 2020
Guz Stock market 1 for the period from 26 June
crash dummy 2015 to 31 December 2015,
variable and O for the rest of the trading
days
Time First trading day 1 for the first day of a
dummy variable  continuous trading day and O

for the rest

TABLE 3 | Summary statistics.

Number_of Mean Median SD

observation
Vol 71,114 0.0260 0.0233 0.0120
Pap 71,114 0.1050 0 0.3070
Tep 71,114 0.0667 0 0.2490
Nea 71,114 6.2443 6.1591 0.6448
Size 71,114 22.6900 22.58 1.0510
Tur 71,114 1.7660 1.128 1.9420
Hvol 71,114 0.0130 0.0116 0.0065
Guz 71,114 0.0558 0 0.2300
Time 71,114 0.2090 0 0.4060

respective impact on stock volatility simultaneously. Finally,
by comparing the results, the impact of each policy on stock
price volatility is clarified. Table 4 displays the results.

As shown in Table 4, Models (1) and (2) estimate the
impact of purchase tax incentives (Tep) and Pap on the
volatility of new energy concept stocks, respectively, by both
controlling for market capitalization of individual stocks (Size; ;
), turnover rate (Tur; ;), volatility of the CSI 300 index (HVol; ;)
, first trading day dummy variable (7ime), and stock market
crash variable (Guz). Both also control for industry, individual,
and time fixed effects. The results show that the coeflicient
of acquisition tax incentives (Tep) is positive but not significant,
indicating that the acquisition tax incentives does not have
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an impact on the volatility of NEV concept stocks; however,
the coefficient of Pap is significantly positive at the 1%
significance level, which indicates that the P&A policy has
a significant and positive impact on the volatility of NEV
concept stocks. Thus, hypotheses Hla and H1b are validated.
Model (3) adds both types of policies and control variables,
and the results are consistent with the previous results, which
proves Hypothesis 1. In summary, purchase tax incentives
have no significant impact on the volatility of NEV concept
stocks, whereas promotion and application policies have a
significant and positive impact on the volatility of NEV concept
stocks. The volatility of a concept stock depends on the type
of policy related to the industry. The purchase tax incentive
policy is usually announced at long intervals, with insufficient
and minor tax adjustments, and in a unitary manner, making
it difficult to influence the NEV market. The promotion and
application policy, on the other hand, is targeted at the NEV
industry, each new version is an update and supplement to
the previous one, and it functions as a market bellwether
by indicating the country’s development direction in the field.
Therefore, it exerts a significant impact on the NEV concept
stock market.

The Mediating Effect of Investor Attention
NEV promotion and application policies have a significant
and positive on the volatility of NEV concept stocks, while
purchase tax incentive policies have no significant effect,
so we further study the promotion and application policy
in the followings. Investors have a limited ability to allocate
attention and interpret information, and policy announcement
will further affect how investors allocate attention to specific
events and information. In this case, we hypothesize that
promotion and application policies may increase the volatility
of NEV concept stocks by increasing investors’ attention to
NEV concept stocks. In order to test this hypothesis, we use
Python scrapping technique to extract the Baidu search
index of different NEV concept stocks with their stock code
as the keyword. We take the log of the sum of Baidu search
index of NEV concept stock codes to calculate investor
attention and investigate the mediating effect of investor
attention.

As shown in Table 5, the coefficient of Pap is significantly
positive at the 1% significance level in Model (1), and the
positive significance holds in Model (2) where the dependent
variable is Nea (investor attention). Meanwhile, the coefficients
of Pap and Nea are both significantly positive at the 1%
significance level in Model (3) which adds both Pap and Nea
into the model. This indicates that NEV promotion and
application policies not only raise the volatility of NEV concept
stocks directly but also increase the volatility through boosting
investor attention. For accuracy purposes, we conduct a Sobel
test on the mediation model with a=0.12971, b=0.00155, S,,
= 0.02037, and S, = 0.00015, and the results show that the
test value of p is much less than 0.01. Therefore, investor
attention partially mediates the impact of promotion and
application policy announcement on the volatility of NEV
concept stocks proving Hypothesis 2.

TABLE 4 | Baseline regression results.

Model (1) Model (2) Model (3)
Variables
Vol Vol Vol
Tep 0.00006 —0.00035
(0.00030) (0.00031)
Pap 0.00147 0.00147#s*
(0.00024) (0.00025)
Size 0.00194#s# 0.001 797k 0.001 79k
(0.00011) (0.00011) (0.00011)
Tur 0.00143s#s## 0.00141 sk 0.0014 1
(0.00002) (0.00002) (0.00002)
Hvol 0.96038#:#* 0.938607%:* 0.93727 s
(0.01374) (0.01413) (0.01418)
Guz 0.00869%##* 0.00926%*%** 0.00926%##*
(0.00039) (0.00040) (0.00040)
Time —0.00003 —0.00004 —0.00004
(0.00018) (0.00018) (0.00018)
Industry FE Yes Yes Yes
Individual FE Yes Yes Yes
Time FE Yes Yes Yes
No. of obs. 71,114 71,114 71,114
R-squared 0.59299 0.59422 0.59426
*kkrgpresents significant at the 1% significance level.
Standard deviations are provided in parentheses.
TABLE 5 | The mediating effect of investor attention.
Variables Model (1) Model (2) Model (3)
Vol Nea Vol
Pap 0.0014 1 0.1297 sk 0.001271 s
(0.00024) (0.020837) (0.00025)
Nea 0.00155%s#*
(0.00015)
Size 0.00179%s* 0.03239%:#* 0.00174s#*
(0.00011) (0.00808) (0.00011)
Tur 0.007141 5 0.11026°%** 0.00123#*
(0.00002) (0.00146) (0.00003)
Hvol 0.938607##* Q.74427 % 0.92348%##*
(0.01413) (1.17959) (0.01450)
Guz 0.00926%#* 0.26469%* 0.00884#
(0.00040) (0.03335) (0.00041)
Time —0.00004 0.01026 —0.00006
(0.00018) (0.01516) (0.00019)
Industry FE Yes Yes Yes
Individual FE Yes Yes Yes
Time FE Yes Yes Yes
No. of obs. 71,114 71,114 71,114
R-squared 0.59422 0.60746 0.59693

**krgpresents significant at the 1% significance level.
Standard deviations are provided in parentheses.

Heterogeneity Analysis

Given differences in the equity ownership of NEV concept
stocks, the relationship between policy announcement, investor
attention, and NEV concept stocks may vary depending on
the equity ownership. Therefore, based on the equity ownership
information provided by the CSMAR database, we categorize the
sample data into state-owned enterprises and non-state-owned
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enterprises (Su et al., 2020). We introduce the dummy variable
SOE, which is assigned to 1 if the stock belongs to a state-
owned enterprise and 0 if it belongs to a non-state-owned
enterprises. The results are shown in Table 6, respectively.

As shown in Table 6, the coefficients of Tep are not significant
in Model (1) and (4), indicating no significant impact of the
acquisition tax incentive policy on the volatility of NEV concept
stocks regardless of whether the firm is state-owned or not. As
indicated by the results of Model (2) and (5), although the
announcement of the P&A policy has a significant and positive
effect on the stock volatility of state-owned and non-state-owned
enterprises, the coefficient difference indicates heterogeneity in
the state ownership (value of p of test statistic <0.01). Compared
with state-owned enterprises, non-state-owned enterprises are
more sensitive to NEV promotion and application policies,
indicating that when a promotion and application policy was
implemented, non-state-owned enterprises are more willing to
invest in innovation and energy transition, which in turn increases
their stock volatility risk. The results of Model (3) and (6)
further validate this finding by indicating that the stock price
behavior of NEV concept stocks of state-owned enterprises is
more stable than that of non-state-owned enterprises and that
state-owned enterprises are able to reduce the risk of volatility
caused by investor attention through self-regulation.

Robustness Test

To further test the robustness of the baseline results, we adopt
two methods—alternative measure and random sample
selection—to verify the impact of policy announcement on
the volatility of NEV concept stocks.

Alternative Measure

In the baseline regression, we construct two dummy variables,
Tep and Pap, using the 15th day of the month as the cut-off
point. In this section, to avoid the randomness of regression
results caused by the 15th day cut-off, we reconstruct the
dummy variables Tepl and Papl for the NEV policy using
the 20th day of the month as the cut-off point instead. The
regression results in Table 7 show that the acquisition tax
incentive policy has no significant impact on stock volatility,
whereas the P&A policy has a significant and positive effect
on the volatility of NEV concept stocks, demonstrating the
robustness of the empirical results.

Random Sample Selection

To ensure the applicability of the results, we randomly select 10
stocks from the 31 NEV concept stocks to re-estimate the baseline
regression. Considering that the total sample contains six types
of NEV stocks, such as computer communication and other
electronic equipment manufacturing, automobile manufacturing,
rubber and plastic product manufacturing, and so on, we stratified
random sampling by industry type. In each sampling stratum,
direct random sampling of the stock codes was conducted using
the “Sample” command in the Stata software, and the appropriate
number of stocks was selected from each stratum according to
the proportion of stocks in different industry types in the total
sample. After stratified sampling, 10 stock codes were obtained,
and the final randomly selected sample was formed by matching
the relevant stock trading data from 2011 to 2020 to the stock
codes. The 10 randomly selected stocks include Shenzhen Kaifa
Technology Co., Ltd. (000021), Weichai Power Co., Ltd. (000338),

TABLE 6 | Heterogeneity results for state ownership.

SOEs Non-SOEs
Variables Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)
Vol Vol Vol Vol Vol Vol
Tep —0.00007 —0.00040 0.00026 —0.00013
(0.00030) (0.00031) (0.00034) (0.00035)
Pap 0.00106%#* 0.001 14 0.00137 sk 0.00134#x*
(0.00025) (0.00026) (0.00028) (0.00029)
Size 0.00193#s#* 0.001827##* 0.00183##* 0.00196%##* 0.00185%#* 0.00186%#**
(0.00014) (0.00014) (0.00014) (0.00011) (0.00011) (0.00011)
Tur 0.00135%s## 0.00133s#s#* 0.00132:##* 0.00149s#s#* 0.00148#s#* 0.00148:##*
(0.00003) (0.00003) (0.00003) (0.00003) (0.00003) (0.00003)
Hvol 0.98996%##* 0.9797 4k 0.97849s%* 0.92223¢#:## 0.907 18k 0.9067 7
(0.01384) (0.01401) (0.01404) (0.01552) (0.01574) (0.01578)
Guz 0.0084 7 0.00880¢#:#: 0.008807*::* 0.009027##* 0.0094 3 0.0094 3
(0.00039) (0.00040) (0.00040) (0.00045) (0.00045) (0.00045)
Time —0.00006 —0.00007 —0.00007 0.00002 0.00000 0.00000
(0.00018) (0.00018) (0.00018) (0.00021) (0.00021) (0.00021)
Industry FE Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
No. of obs. 38,998 38,998 38,998 32,116 32,116 32,116
R-squared 0.60771 0.60895 0.60900 0.57065 0.57196 0.57201
#*xrepresents significant at the 1% significance level.
Standard deviations are provided in parentheses.
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TABLE 7 | Robustness checks for the alternative measure.

Model (1) Model (2) Model (3)
Variables
Vol Vol Vol
Tep1 0.00003 —0.00012
(0.00030) (0.00030)
Pap1 0.001Q7##* 0.00108#s#*
(0.00024) (0.00024)
Size 0.00194#s## 0.00186°%** 0.00186%##*
(0.00011) (0.00011) (0.00011)
Tur 0.00143s#s## 0.00141 sk 0.0014 1
(0.00002) (0.00002) (0.00002)
Hvol 0.96028##:* 0.94944 % 0.9494 5%
(0.01374) (0.01389) (0.01389)
Guz 0.00868%*#* 0.009027##%* 0.009071#s#*
(0.00039) (0.00040) (0.00040)
Time —0.00003 —0.00004 —0.00004
(0.00018) (0.00018) (0.00018)
Industry FE Yes Yes Yes
Individual FE Yes Yes Yes
Time FE Yes Yes Yes
No. of obs. 71,114 71,114 71,114
R-squared 0.59299 0.59374 0.59374
##xrepresents significant at the 1% significance level.
Standard deviations are provided in parentheses.
TABLE 8 | Robustness checks for random sampling.
Model (1) Model (2) Model (3)
Variables
Vol Vol Vol
Tep —0.00013 —0.00044
(0.00038) (0.00038)
Pap 0.00104 0.001 13
(0.000831) (0.00032)
Size 0.00349##* 0.00334##* 0.00335%##*
(0.00020) (0.00020) (0.00020)
Tur 0.00154#s#* 0.00153##* 0.00153##*
(0.00003) (0.00003) (0.00003)
Hvol 0.97608%##* 0.960027##* 0.958307##*
(0.01726) (0.01781) (0.01788)
Guz 0.00792s## 0.008367 0.00836%##*
(0.00049) (0.00050) (0.00050)
Time 0.00002 0.00001 0.00001
(0.00023) (0.00023) (0.00023)
Industry FE Yes Yes Yes
Individual FE Yes Yes Yes
Time FE Yes Yes Yes
No. of obs. 22,940 22,940 22,940
R-squared 0.58406 0.58466 0.568473

**krgpresents significant at the 1% significance level.
Standard deviations are provided in parentheses.

Guizhou Tire Co., Ltd. (000589), Zhongtong Bus Co., Ltd. (000957),
Guoguang Electric Co., Ltd. (002045), Shenzhen Auto Electric
Power Plant Co., Ltd. (002227), Shenzhen INVT Electric Co.,
Ltd. (002334), Chengdu Xinzhu Road and Bridge Machinery Co.,
Ltd. (002480), SAIC Motor Co., Ltd. (600104), and Neusoft Corp.
(600718). These 10 concept stocks contain all the NEV stock
types from the total sample data, which eliminates the estimation

bias arising from the sampling restricted to certain industries
and ensures generalizability and applicability of the randomly
selected sample, making the results more reliable. We re-estimate
the fixed-effect model with robust standard errors on the randomly
selected sample. The results, as shown in Table 8, are consistent
with the full-sample results, again indicating that the baseline
results are robust and reliable.

CONCLUSION

The paper takes NEV concept stocks as the research setting
and selects NEV-related policies from 2011 to 2020 to examine
the relationship between the volatility behavior of NEV concept
stocks and relevant policy announcement including NEV
acquisition tax incentives and promotion and application policies.
We also explore the mediating effect of investor attention in
the relationship between policy announcement and NEV concept
stocks. We find that different types of policies have different
impacts on NEV concept stocks. The PTI policy does not
have a significant impact on the volatility of NEV concept
stocks due to their long promulgation interval, insignificant
content adjustments, and unitary form, whereas the P&A policy
has a significant and positive impact on the volatility of the
NEV concept stocks, in which investor attention plays a partial
mediating effect. The findings indicate that the introduction
of NEV P&A policies has brought about effects to the stock
market while also attracting a lot of investor attention. In
addition, state-owned NEV firms are less affected by new
policies than non-state-owned firms, as they can self-regulate
to mitigate the volatility risk brought on by investor attention.

In order to achieve green economic recovery in the post-
pandemic era, governments should improve the supporting
policies for the new energy industry. Based on our findings,
we propose the following recommendations. First, the purpose
of NEV policies is to promote energy transition in China’s
auto industry and achieve low-carbon economic recovery.
However, because Chinas NEV industry has been in the early
development stage for the past 10years and has a lot of room
for improvement, the reactions of the society and individuals
should be considered comprehensively when formulating policies.
Moreover, the government should prioritize NEV promotion
and application policies over purchase tax incentive policies,
and relevant policies should be updated as the market develops
to maintain the policy’s effectiveness, stability, and continuity.

Second, the impact of investor attention on the stock market
should not be overlooked. The government should encourage
rational stock investment and provide guidance to individual
investors in identifying risks and making sensible investment
decisions. Moreover, the government should improve corporate
operation regulations, increase stock market transparency, provide
symmetric information to investors, and monitor concept stocks.

Third, the government should vigorously support the
development of NEV-related industries, including state-owned
firms or non-state-owned firms, while closely monitoring the
effectiveness of policies for state-owned NEV firms. In addition,
policymakers should consider different firm ownerships when
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formulating policies and improve the risk control ability of
non-state-owned NEV firms when revising policies. At the
same time, the government should encourage state-owned NEV
firms to participate in energy transition and enhance
their competitiveness.
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