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Innovation is essential to promote energy transition, reduce CO, emissions and break
resources and environmental constraints. Financialization has become an important part of
firm asset portfolio. Different forms of financialization have great differences in liquidity,
profitability, risk and purpose. This paper focus on the effect of heterogeneity of
financialization on firm innovation to provide evidence for energy transition from the
perspective of R&D with annual data of non-financial listed firms in Shanghai and
Shenzhen A shares from 2009 to 2018. The Pooled Ordinary Least Square, fixed
effect regression, Heckman two-stage model and instrumental variable regression are
implied. The study also examines the impact of agency conflict on the relationship between
the heterogeneity of financialization and firm innovation. The results show that: first, there is
heterogeneity in financialization, with different motives and influences on firm innovation.
Second, transaction-oriented financialization can significantly improve firm innovation,
while there is a negative correlation between investment-oriented financialization and firm
innovation. Finally, the existence of two types of agency conflict not only weakens the role
of transaction-oriented financialization in promoting firm innovation, but also intensifies the
‘crowding-out’ effect of investment-oriented financialization. Firms should allocate
financialization types rationally under effective supervision and incentives to achieve
innovation and energy transition goals.

Keywords: financialization, firm innovation, research and development, energy transition, heterogeneity, agency
conflict, China

1 INTRODUCTION

Energy is crucial to basic human needs and economic development, among which fossil fuel
including natural gas, oil, and coal is the most important (Zhao et al., 2022). While, the use of these
types of energy harm the environment and the ozone layer by increasing carbon dioxide (CO,)
emissions (Awosusi et al., 2022), which is believed to be the main cause of global climate change
(Ahmadi et al., 2022). This issue has prompted policy makers in developed and developing countries
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to find green energy sources that can meet their energy needs and
reduce CO, emissions (Pata and Samour, 2022; Samour and Pata,
2022). Innovation is essential to promote energy transition, and
break resources and environmental constraints (Habesoglu et al.,
2022) Since the reform and opening up of the economy, China
has made great achievements, but also faced with huge energy
consumption and serious environmental pollution. As one of the
world’s largest carbon emitters, it faces enormous pressure to cut
emissions. Innovation is the realistic need to promote energy
transition, reduce CO, emissions and break resources and
environmental constraints in China.

After the international financial crisis in 2008, China entered a
‘new normal’ in economic development. The costs of land and
labor rose sharply and the original traditional expansion model
which relied on increasing leverage and expanding capacity was
already showing signs of fatigue and became unsustainable (Me
and Chen, 2016). Meanwhile, both the financial market and the
real estate industry are flourishing with the emerging of
continuous innovation in financial business, the increasingly
active role of financial market, the gradual introduction of
derivatives and various leverage mechanisms as well as the
uptrend of the share of the financial industry in GDP. The
rapid rise in housing price also gave birth to the real estate
industry more than a decade of golden development period. As a
result, the profits of the financial market and the real estate
industry are far beyond the average level of that of real economy
which are recognized as the two ‘windfall’ industries. Therefore,
more and more real firms are keen on financial assets investment,
resulting in an obvious phenomenon of financialization. Funds of
real firms circulate among financial markets, gradually forming
an economic financialization pattern with financial investment as
the dominant mode of firm profits (Zhang and Zhang, 2016).
These phenomena seem to confirm the view of Luo and Zhu
(2014) that resource scarcity will lead to the ‘crowding-out’ effect
of financialization on other investment funds.

However, statistics' show that the innovation of China’s real
firms does not seem to be crowded out by financialization. From
2010 to 2019, the proportion of China’s R&D expenditure in GDP
has grown from 1.71% to 2.19% which shows a steady growth.
The R&D expenditure alone reached 2,173.7 billion CNY in 2019
which has increased 2.7 times compared with 796.3 billion CNY
in 2010. It is worth noting that the proportion of R&D
expenditure from the government has been declining in total
R&D expenditure from 24% in 2010 to 20% in 2019. And the
increase in China’s R&D expenditure mainly comes from real
firms themselves instead of the government which seems to verify
the view of another group of scholars that the profit from
financialization of real firms can alleviate financing constraints
in the process of reinvestment, reduce firm financing cost and
provide financial support for firm innovation (Liu, 2017).

At present, the research conclusions on the relationship
between financialization and innovation are controversial.
Some believe that financialization promotes firm innovation. It
can bring investment revenue, enhance financing ability, provide
stable cash flow for firm innovation activities (Almeida et al,,
2004), and alleviate the pressure of stock price fluctuation and
performance appraisal faced by the management, who has more
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opportunities to focus on firm innovation (Kim et al., 1998). The
other believe that financialization inhibits firm innovation. In
order to obtain equity investment returns, firms give priority to
financial investment with limited funds (Palley, 2008), making
their profits more dependent on financialization and reducing
their emphasis on R&D projects with long cycles and high risks
(Orhangazi, 2008). One possible reason for this controversy is
that they study the impact of financialization on firm innovation
as a whole, ignoring the purpose and complex motives of
financialization with different attributes. If the forms and
motives are not distinguished, it is impossible to reach a
unified conclusion.

This paper distinguishes the different purposes, motives and
forms of financialization, and divides it into two categories.
Transactional financial assets for balancing main business risks
or providing reserves for main business, and short-term financing
and trust are defined as transaction-oriented financialization, and
long-term equity investment, real estate investment and other
financial assets allocated for speculation or industrial
transformation = are  defined as  investment-oriented
financialization. The two types of financialization meet
different needs of firms, so they have different impacts on
firm innovation. Therefore, it is necessary to identify the
heterogeneity of financialization before studying its impact on
firm innovation.

Firm innovation activities are usually initiated by management
and major shareholders so that their attitude towards the
innovation determines the motivation and forms of firms’
choice of financialization as well as the impact of
financialization on its innovation. In view of this based on the
heterogeneity of financialization, this paper selects Shanghai and
Shenzhen A-share non-financial films from 2009 to 2018 as
samples to study the impact of two types of financialization
on firm innovation by identifying the forms and motivations
of financialization. The moderating effect of agency conflicts on
the relationship between the different types of financialization
and firm innovation is also empirically tested which is helpful to
reveal the influence of financialization on firm innovation in a
more comprehensive and in-depth way and can provide a
decision-making basis for relevant decision makers.

The contributions of our study are as follows: Firstly, we
confirm that there are differences in risk, liquidity and
profitability of different forms of financialization. Based on the
attribute of different risk, we deeply analyze their different
motivations and purposes, and divide financialization into
transaction-oriented and investment-oriented, providing a new
perspective for financialization research. Secondly, based on the
identification of the two types of financialization, the paper
studies their influences on firm innovation respectively and
overcomes the defect that existing literature ignores the
influence of financialization with different motives and
purposes on firm innovation, which bridges the gap between
the existing academic research on the economic consequences of
financialization. ~ Lastly, = under  different  governance
environments, different forms of financialization may have
different influences on firm innovation. There have been few
studies to explore the moderating effect of internal governance

Frontiers in Energy Research | www.frontiersin.org

June 2022 | Volume 10 | Article 930974


https://www.frontiersin.org/journals/energy-research
www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Yu et al.

differences on relationship between financialization and its
innovation. The paper considers the impact of two types of
agency conflicts on the relationship between the two types of
financialization and firm innovation and strives to make the
research conclusion be in accord with the actual situation of
the firm.

The study employs the Pooled Ordinary Least Square (Xu and
Zhu, 2017) as the basic regression strategy with the data of non-
financial listed firms in Shanghai and Shenzhen A shares from
2009 to 2018 to discuss the relationship between the
heterogeneity of financialization and firm innovation. In the
robustness tests, in order to solve the problem of missing
variables that do not change with time, the fixed effect model
is used to control individual heterogeneity. In addition, we adopt
the Heckman two-stage model and the explaining variables with
one period lag regression to solve the endogeneity problem and
ensure the stability of the regression results. The rest of the study
is organized as follows. Section 2 discusses the literature review.
Section 3 presents the model and the data. Section 4 reports the
results. Section 5 is the robustness testing. In section 6, we
discuss and conclude the study.

2 LITERATURE REVIEW AND HYPOTHESIS

2.1 The Impact of Financialization on Firm

Innovation

At present, the research conclusions on the relationship between
financialization and innovation are controversial. Some believe
that financialization promotes firm innovation. It can bring
investment revenue, enhance financing ability, provide stable
cash flow for firm innovation activities (Almeida et al., 2004).
The other believe that financialization inhibits firm innovation. In
order to obtain equity investment returns, firms give priority to
financial investment with limited funds (Palley, 2008), making
their profits more dependent on financialization and reducing
their emphasis on R&D projects with long cycles and high risks
(Orhangazi, 2008). One possible reason for this controversy is
that the they study the impact of financialization on firm
innovation as a whole, ignoring the purposes and complex
motives of financialization with different attributes.

Although the research conclusions on purposes and motives of
financialization vary, three kinds are summarized in essence. The
first is the ‘substitution” motive for speculation. In order to obtain
equity investment earnings, real firms will make their profits
more rely on the earnings of financial assets and reduce their
emphasis on R&D projects with long cycle and high risk
(Orhangazai, 2008). Financialization reduces the stability of
the financial system and destroys the self-regulation ability of
economic operation (Bhaduri, 2011). Managers’ behaviors
become short-term (Krippner, 2011), which is not conducive
to the realization of long-term goals of firms (Ortiz et al.,, 2014).
The second is the ‘reservoir’ motivation for prevention and
storage. Imperfect capital markets often have credit
discrimination. Financial assets have flexible liquidity, and can
bring investment income to firms, enhance their financing
capacity and alleviate external financing difficulties (Almeida
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et al., 2004), which is conducive to the long-term and stable
development of firms and realizes the mutual growth of industrial
and financial capital. Financialization provides continuous funds
for firm innovation (Yang et al., 2019) and plays a crucial role in
dealing with cash flow risks and easing external financing
constraints (Liu, 2017). The last is the motivation to use the
financial market to spread risk. Under the background of
declining real investment profit, firms will allocate an asset
investment portfolio according to short-term investment
return demand (Crotty, 2003). The high returns of financial
assets just meet the needs. By hedging transactions, firms can
save taxes, reduce the cost of financial distress, and help disperse
the risk of firm’s investment portfolio (Bessem, 1991).

It can be seen from the above study, there are differences in
risk, liquidity and earning of different forms of financialization.
For the purpose of balancing the risks of the main business or
providing reserve resources for the leading industry, real firms
may allocate financial assets with low risks and high liquidity in
the process of financialization (Liu, 2017). Such type of
financialization may have a positive impact on current
business and innovation activities instead of doing harm to
them. For the purpose of speculation or industrial
transformation, real firms are more likely to allocate equity
and long-term financial assets in the process of financialization
(Liu, 2017). Such type of financialization may have a negative
impact on the current operation. Therefore, we divide
financialization into transaction-oriented and investment-
oriented financialization. Transaction-oriented financialization
usually refer to short-term financial assets with low returns
and risks, but with strong liquidity which can be converted
into reserve assets for real investment while investment-
oriented financialization refer to financial assets for profit,
long-term investment or speculation purposes. The paper
expects that because the two types of financialization have
different earnings and risk attributes and represent different
motives and purposes, they will have different impacts on firm
innovation.

2.2 Transaction-Oriented Financialization

and Firm Innovation

As a high-risk investment, firm innovation gets its funds mainly
from two parts: firstly, the internal cash flow generated by
production and operation activities (Yang and Zeng 2014) and
secondly, financing through the external financial market (Rajan
and Zingales, 1998; Brown et al., 2012). However, firms are still in
the environment of ‘financial repression’ under the current
financial system in China (Liu, 2017) and resource allocation
system is not mature. The financial sector is very strict with firms
in risk assessment and often prefers mortgage of physical assets.
Also, it is cautious about the financing needs of firm innovation
activities. At the same time, the information asymmetry in the
capital market makes it more difficult for firms to obtain external
funds which make the external financing costs much higher in
China. As a result, the financing constraints on R&D investment
of firms are higher than that of general investment projects (Ren,
2011). Firms have the motivation of smoothing innovation
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(Opler et al,, 1997; Brown and Petersen, 2011) and internal
financing becomes one of the main sources of R&D funds
(Hall et al., 2005). Compared with fixed and intangible assets
with long term and poor liquidity, transaction-oriented
financialization such as purchase of securities assets for sale
and short-term wealth investment assets and trust assets, are
the better substitutes for cash assets because they are usually more
liquid, easier to monetize, low in conversion cost, fast in turnover
of capital, frequent in transaction, lower in holding cost, higher in
economic value and can be used to get short-term earnings and
cope with firm financial fluctuations of strong fluidity (Liu, 2017).

Firms purchasing transaction-oriented financial assets with its
temporarily idle funds can not only preserve or increase the value
of capital but also increase capital supply and reduce the
moderating cost of temporary shortage of R&D funds when
the capital level is low which balances the risk of failure in the
knowledge transformation process of scientific and technological
innovation (Yang et al., 2019). Also, it can reduce firms’
dependence on external financing, expand financing channels
of firms and alleviate the financing constraints (Yang et al., 2017).
Moreover, financial assets with strong liquidity are more
conducive for firms to deal with future uncertainty than fixed
and intangible assets. They are an important way for firms to
reasonably allocate assets and prevent risks (Tornell, 1990).
Although, financialization may exacerbate the problem of
investment shortsightedness because management and major
shareholders may continue to invest funds gained from
financial sector into financial assets under the two kinds of
agency conflicts, so as to quickly make profits and crowded
out R&D funds, yet, the earnings of transaction-oriented
financialization usually are not high and the more likely
reason for firms is to maintain the capital flow in operating
activities and also brings a certain degree of financialization
earnings (Hu et al, 2017) which plays a significant role in
coping with cash flow risks and alleviating external financing
constraints (Almeida et al., 2004; Liu, 2017). In view of this, this
paper believes that as a powerful substitute for cash assets,
transaction-oriented financialization with strong reserve
characteristics will not ‘crowd out’ innovation, but can serve
as a buffer for firm finance, helping to lower financial distress and
external financing costs, improve the efficiency of asset allocation
and promote firm innovation activities. Accordingly, the
following hypothesis is proposed:

Hypothesis 1. Transaction-oriented financialization can
significantly promote firm innovation.

2.3 Investment-Oriented Financialization

and Firm Innovation

Investment-oriented financialization are regarded as financial
assets with low liquidity and their conversion cost are
relatively high because they are with the characteristics of
consuming a large amount of funds in transaction, holding for
a long time and performing inactively in transaction, and also,
they are difficult to recover their costs in a short term. Cardella
et al. (2015) shows that holding long-term securities helps firms

Effects of Heterogeneity of Financialization on Firm Innovation

to obtain higher returns. At the same time, driven by the policy of
housing commercialization, the profitability of China’s real estate
industry far exceeds that of real investment, and the rising
housing price promotes firm capital to enter the real estate
market.

Orhangazi (2008) believes that the main reason why
financialization has a negative impact on real investment is
that the increase of profit opportunities in financial investment
leads managers to be more willing to hold financial assets rather
than real investment. Firms invest their limited funds in
investment-oriented financial assets with low liquidity and
higher returns, which can trigger capital to flee from the real
economy (Gu and Shen, 2012), exacerbating the difficulties of
firm cash flow. Hu et al. (2017) point out that, when financial
assets become the main source of firm profits, the focus of firm
asset allocation will shift and more capital will be used for
financial investment in order to ensure the short-term profit
maximization, and ignore the sustainable development of the
main business (Seo et al., 2012). By studying the real estate
investment of non-financial firms in China, Luo and Zhang
(2015) find that the higher returns in the real estate market,
the less incentive non-financial firms have to develop new
products. Attracted by the high rate of return on investment,
firms give priority to investment-oriented financialization rather
than innovation with long cycle, high risk and unstable returns.
There is an ‘either/or’ relationship between investment-oriented
financialization and firm innovation. Based on the above analysis,
Hypothesis 2 is proposed in the paper:

Hypothesis 2. Investment-oriented financialization crowds out
firm innovation.

2.4 The Impact of Agency Conflicts on the
Relationship Between Financialization and

Firm Innovation

The innovation activities of firms are usually led by managers,
while the operation and development strategies are mainly
determined by major shareholders. Therefore, as an important
financial and investment decision, the goal of managers and
shareholders on financialization determines the motivation
and forms of financialization and the impact of
financialization on firm innovation.

The separation of ownership and management can cause
serious agency conflicts between owners and managers in
modern firms (Jensen and Meckling, 1976). Owners focus on
maximizing shareholders value and the long-term earnings while
managers pursue the maximization of their own interests and pay
more attention to the short-term earning (Chen and Zhang,
2020). Maximization of shareholders’ value-oriented profit and
managers’ self-interest-oriented free cash flow jointly form the
basic mechanism of financialization (Crotty, 2003; Dallery, 2009).

Financialization may become a tool for managers to obtain
self-interests while bringing sustainable R&D funds to firms
(Crotty, 2003). The cost and earnings of innovation activities
do not match with time, and the high cost of innovation may have
a negative impact on the current performance of firms and
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managers also will face the double pressure of R&D failure and
market failure (Cornaggia et al., 2015; Li et al., 2016). Compared
with innovation activities with high risks and uncertain earnings,
financialization helps management reduce private costs and gain
the control over self-interest. Even if an investment fails, it also
can be attributed to external systemic risks. So managers are more
inclined to use the financial market to obtain investment returns
(Stockhammer, 2004), and innovation activities become a worst-
hit part of agency conflicts in firms with separation of ownership
and control.

According to Myers and Rajan (1998), assets with high
liquidity are easy to be converted into self-interest at a lower
cost. When there is an agency conflict between managers and
owners, managers tend to hold cash reserves to keep their
positions (Kalcheva and Lins, 2007), and achieve a good
performance through rapid cash consumption. Transaction-
oriented financialization, close to cash, have become the object
of profligacy and appropriation by managers. When there are
disposable funds, managers are more likely to invest them into
investment-oriented financial assets with higher returns and low
uncertainty instead of investing in innovation activities with
strong risks, long cycle of returns and lower uncertain in
order to protect their self-interests (Laeven and Levine, 2007).
Financialization crowds out firm innovation because of the
agency conflict between owners and managers.

The second type of agency conflict between major and minor
shareholders is also very common in the governance of listed
firms in China. Under the pyramid structure of firms, major
shareholders are keen to put funds into financial and real estate
markets to get short-term earnings (Wen and Ren, 2015). Also,
they use the financial market as a channel to transfer the interests
between firms, and hollow out the interests of minor shareholders
by transferring profits through related transactions and control
(Ye and Zeng, 2011). For high-risk innovation projects, major
shareholders need to bear the risks of control right and cash flow
right, but can only get benefits from cash flow right, which means
that earnings and costs of major shareholders in high-risk
innovation projects do not match. For self-interest, major
shareholders are more inclined to obtain short-term earnings
through capital operation strategies such as financial investment
and refuse to invest in programs beneficial to the long-term
development with high risks. The opportunistic behaviors of
major shareholders have negative effects on firm innovation
(Zhou and Song, 2016). In addition, high-risk innovation
activities have high uncertainty of earnings. Once R&D
projects fail, the stock price will fall, resulting in a serious
shrinkage of major shareholders’ assets and reducing their
willingness to take the risk of innovation (Bragoli et al., 2016).
Under the influence of profit-seeking motivation and the agency
conflict, major shareholders tend to invest in financial assets to
obtain high earnings via capital market. Two types of agent
conflicts drive managers and major shareholders to invest in
financial assets that bring self-interest to them. Therefore,
Hypothesis 3 is proposed:

Hypothesis 3. The two types of agency conflict not only weaken
the promoting effect of transaction-oriented financialization on

Effects of Heterogeneity of Financialization on Firm Innovation

firm innovation, but also intensify the “crowding-out” effect of
investment-oriented financialization on firm innovation.

3 METHODOLOGY

3.1 Data Collection

This paper selects 2,232 listed firms in 18 industries in China’s
Shanghai and Shenzhen A shares from 2009 to 2018 as the
original samples and forms an unbalanced panel data
containing 12,086 effective observations. The data herein are
mainly from CSMAR databasel and Wind database2. The
data of financialization are manually sorted according to firms’
financial statements. Missing data are supplemented by manual
collection of firm annual reports.

3.2 Definition of Variables

3.2.1 Explained Variable: Firm Innovation

In academic field, the behavior of firm innovation is usually
measured from two dimensions: innovation input and innovation
output (Li and Zheng, 2016; Chen et al., 2019). There are two
ways to measure firm innovation input: one is to take intangible
assets as the proxy variable, the other is the R&D expenditure. At
present, the vast majority of listed firms in China have disclosed
their R&D expenditure data, which are easy to obtain with high
reliability. This paper intends to use the R&D expenditure to
measure firm innovation. In order to maintain the stability of
research results, patent data, as the indicator of innovation
output, is used to conduct the robustness testing at the same time.

3.2.2 Explaining Variable: Financialization

Hu et al. (2017) believe that financial assets include cash assets and
non-cash assets. Earnings of cash is a basic financial asset which is
also an operational one with the characteristics of the lowest risk
and the best liquidity. But the essence of cash is to ensure the
liquidity of capital in case of emergency and the only possible
motivation for holding it is ‘precautionary reserves’, which doesn’t
conform to our definition of financial assets. Therefore, financial
assets defined in this paper only include non-cash financial assets.
At the same time, based on the definitions of financial assets by
Demir (2009), Du et al. (2017), Liu (2017) and Wang et al. (2017),
the paper divides non-cash financial assets into transaction-
oriented and investment-oriented financial assets. Transaction-
oriented financial assets include two categories: financial assets
available for trade and available for sale, which are less affected by
capital market fluctuations and have strong liquidity and low
capital conversion costs. While investment-oriented financial
assets include another two categories: long-term equity
investment and investment property. The main reason why real
estate investment is included in the analysis of firm financial assets
is because the rapid developed China’s real estate industry in recent
years, has given birth to the abnormal pattern of driving GDP
growth by the real estate industry in many regions. The average
profit level of real estate firms is higher than that of other real firms,
which causes real firms to invest a large amount of capital in real
estate in order to obtain high returns. Real estate has the function of
financial investment.
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3.2.3 Adjustment Variable: Agency Conflict

Referring to Li (2007), the asset turnover ratio is used to reflect the
cost caused by the inefficient use of assets by managers. The
higher the turnover ratio of all assets is, the lower the cost of the
first type of agency conflict in firms will be. In order to facilitate
the subsequent empirical analysis, we multiply the asset turnover
rate by —1, and the closer its value is to 0, the more serious the first
type of agency conflict is. Chen and Zhang (2020) adopt equity
concentration to reflect the second type of agency conflict. The
higher the concentration of equity is, the more serious the agency
conflict between major and minor shareholders is, and the higher
the agency cost is.

3.2.4 Control Variables

Firm innovation is also affected by other factors. Based on
references of Hu et al. (2017) and Liu (2017), variables related
to firm characteristics and governance are selected as control
variables:

3.2.4.1 Firm Size

Larger firms with larger scales, relatively abundant operating cash
flow, less financing constraints, more external financing
opportunities and lower financing costs, in order to maintain
competitive positions, are more likely to invest in risky projects.

3.2.4.2 Asset-Liability Ratio

The higher the asset-liability ratio of a firm is, the higher the debt
financing cost will be. In addition, firms with high asset-liability
ratios are more likely to be constrained by creditors, who will
restrict firms from investing funds in risky investments with the
consideration of their own interests.

3.2.4.3 Firm Profitability
Firms with high profitability have more abundant funds, which
will have a greater impact on their future innovation activities.

3.2.4.4 Firm Growth

The higher the growth, the greater the market demand for the
firm’s products, thus promoting the innovation activities of the
firm (Liu, 2017).

3.2.4.5 Net Cash Flow

The more abundant the cash flow, the stronger the ability to resist
risks, and the more likely the firm is to invest in projects with
higher risks.

3.2.4.6 Firm Age

It is generally believed that the longer a firm has been established,
the higher its risk resistance is and the more willing it is to
challenge high-risk projects. However, some studies believe that
mature firms lack competitive power, pursue steady returns and
hold a cautious attitude towards projects with uncertain returns.

3.2.4.7 Dummy Variables
In addition, in order to control the influence of the heterogeneity
of industry and macroeconomic environment, this paper sets up

Effects of Heterogeneity of Financialization on Firm Innovation

an industry dummy variable (Industry) and a year dummy
variable (Year). Further information and calculation methods
of variables are provided in Table 1.

3.3 Regression Model

In order to test the influence of the heterogeneity of
financialization on firm innovation, this paper uses the
research of Brown and Petersen (2011), Yang et al. (2017) and
Sheng et al. (2018) as references, and sets the regression
equation as:

RD;; = &y + &, FCys + & SIZE;; + a;DBR;; + a,EBIT;; + asTOBIN'Q;; + agAM;;

+a; AGE;; + Z o;Industr ydummies + Z a;Yeardummies + &;
7 &

1

In Eq. 1, FC represents F, SF and LF respectively. The
empirical analysis mainly focuses on the direction of the
coefficient «; and its significance. This paper uses
Equations 2, 3 to test whether the relationship between
two forms of financialization and firm
affected by the two types of agency conflict. The equation
is set as follows:

innovation is

RDi,t = ﬁO + ﬁlFCi,t + IBZAPfof + ﬂ3FC,')r*APM,')[ + ﬂ4SIZE,')t
+ BDBR;; + B,EBIT;; + ,AM,, + B, TOBIN'Q;,
+ByAGE;, + z B Industr ydummies

j

+ Z B Yeardummies + ¢,
3

2

Eq. 2 is a regression model for the impact of the two types of
agency conflict between financialization and firm innovation.
APM represents TRA and CONC. The regression coefficient f3; is
the interaction term of financialization and agency conflict.

4 EMPIRICAL RESULTS

4.1 Descriptive Statistics of Variables

Table 2 is the descriptive statistics for main variables from which
it can be seen that the financial assets of sample firms are mainly
transaction-oriented and long-term equity investment, and the
proportion of investment-oriented financial assets is higher than
that of transaction-oriented ones. Therefore, it is necessary to
investigate the different influences of the two forms of
financialization on firm innovation.

4.2 Correlation Analysis

In order to test whether there is multicollinearity among variables
to interfere the non-bias and consistency of regression
coefficients, Pearson correlation coefficient test is carried out
in this section, and the results are shown in Table 3. According to
the results, the correlation coefficients between variables are
small, except the correlation coefficients between SF and SF1
and LF and LF1, which are significantly greater than 0.5.
However, SF, LF, SF1 and LF1 as different forms of
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TABLE 1 | Definitions of variable and calculation method.

Variable Symbol
Firm innovation RD R&D/total assets
Financialization F SF + LF

Transaction-oriented financialization ~ SF
Investment-oriented financialization — LF
Financial assets available of trade SF1

(SF1+SF2)/total assets
(LF1+LF2)/total assets

Effects of Heterogeneity of Financialization on Firm Innovation

Definition and Calculation Method

(Financial assets whose fair value is measured and whose changes are included in current profit and loss + net short-term

investment + net hold-to-maturity investment + financial assets in other liquid assets)/total assets

Financial assets available of sale SF2 Wealth management and trust products/total assets
long-term equity investment LF1 Long-term equity investment/total assets

Real estate investment LF2 Investment property/total assets

Turnover ratio of asset TRA Sales revenue/total assets*-1

Ownership concentration CONC The shareholding ratio of the top three shareholders
Firm size SIZE The natural logarithm of total assets

Asset-liability ratio DBR total liabilities/total assets

Firm profitability EBIT Net profit/total assets

Firm growth TOBIN'Q  Market value of total assets/book value of total assets
Net cash flows AM Net cash flow from business activities/total assets
Firm age AGE The natural logarithm of the firm’s age

TABLE 2 | Descriptive statistical characteristics of main variables.

Variable Mean Std Min Med Max
RD 0.0232 0.0244 0 0.0191 0.1880
SF 0.1198 0.2897 0 0.0218 0.8493
LF 0.1909 0.4369 0 0.0561 0.8105
SF,4 0.0967 0.2787 0 0.0079 0.8493
SF, 0.0231 0.0672 0 0 0.8160
LF4 0.1533 0.3961 0 0.0323 0.8105
LF, 0.0377 0.1495 0 0 0.7044
SIZE 21.9885 1.1958 19.0072 21.8222 27.3864
DBR 0.3919 0.2057 0.01 0.38 0.99
EBIT 0.3661 0.0936 -4.95 0.04 0.38
TOBIN'Q 2.4073 2.1523 0.0811 1.8193 33.44750
AM 0.0419 0.0699 -0.76 0.04 0.65
AGE 2.7633 0.3846 1.0986 2.8332 3.9512

financialization, will not exist in the same model, so the regression
results will not be interfered by multicollinearity.

4.3 The Impact of Different Forms of

Financialization on Firm Innovation
Table 4 shows the multiple regression results of the relationship
between different forms of financialization and firm innovation
with the R&D expenditure as the explained variable. Column
(2)-(4) are the regression results of the impact of transaction-
oriented financialization on firm innovation. Column (5)-(7) are
the regression results of the impact of investment-oriented
financialization and firm innovation. At the same time, the
impact of the overall level of financialization on firm
innovation is also investigated as comparison in column (1).
As can be seen from the regression results in Column (1), the
coefficient of the total level of financialization is significantly negative.
But different forms of financialization have significantly different
influences on firm innovation. All coefficients of Column (2)-(4)
are significantly positive, indicating that transaction-oriented

financialization has a positive impact on firm innovation. The
possible reason is that innovation mainly depends on technology
and talent input, and innovation results are mainly intangible assets
such as proprietary technology or patent, lacking physical guarantee.
Firms are reluctant to disclose detailed R&D information to investors
due to intellectual property protection. So there is a serious
information asymmetry between external capital supply and
innovative firms, resulting in the ‘Jlemon market' in innovation
financing. In addition, due to the long cycle and uncertain returns
of innovation activities, relatively higher risks also lead to higher
interest rates or credit rationing for firm R&D loan (Stiglitz and Weiss,
1981). The difference between internal and external financing costs
further reduces the opportunities for firms to obtain external
financing.

On the one hand, firms can take advantage of the
characteristics of transaction-oriented financialization, such as
short holding time, frequent transaction rates, ready to be cashed
in at any time, fast turnover rate and certain income to store
liquidity reserve for innovation activities and assist the main
business. On the other hand, firms can obtain reasonable profit
and reduce the uncertainty of main business income volatility,
avoid the opportunity cost of holding cash and decrease the
pressure of uncertain innovation risk, which has complementary
effect with firm innovation activities. Hypothesis 1 is proved.

From columns (5)-(7), we can find that all coefficients are
significantly negative, which means that both long-term equity
investment and real estate investment crowd out firm innovation.
Investment-oriented financialization significantly inhibits firm
innovation activities. Although innovation can improve the use
efficiency of production factors, upgrade industrial structure, and
bring high returns for firms and has a positive impact on improving
the market competitiveness of firms. It is also characterized by high
uncertainty, long-term nature and information asymmetry. In the
case of relatively difficult external financing and limited available
capital, the management prefers more long-term equity investment
under the attraction of high ROI (Cardella et al., 2015). Long-term
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TABLE 3 | Pearson correlation coefficient matrix of main variables.

Effects of Heterogeneity of Financialization on Firm Innovation

RD SF LF SF1 SF2 LF1 LF2 Size DBR EBIT TOBIN’'Q AM Age
RD 1 - - - — - — - — - - - -
SF 0.0248* 1 — — — — — — — — — — —
LF -0.0570*  0.2933* 1 - — - — - — - - - -
SF1 0.0127 0.9728* 0.3109* 1 — — — — — — — — —
SF2 0.0543* 0.2767*  -0.0248*  0.0465* 1 - — - — - - - -
LF1 -0.0591*  0.2471* 0.9403* 0.2647*  -0.0326* 1 — - — - - - -
LF2 —0.0099 0.2025* 0.4312¢ 0.2072* 0.0136 0.0983* 1 — — — — — —
TRA 0.0568*  -0.0657* -0.0343*  0.0543* 0.0579* 0.0330* -0.0128 - — - - - -
SIZE -0.1771*  0.0617* 0.1167* 0.0843*  -0.0837*  0.1315* -0.0073 1 — — — — —
DBR -0.17156*  -0.0759*  0.0357* -0.0234  -0.2303*  0.0369* 0.0067 0.5363* 1 - - - -
EBIT 0.0685*  -0.0235* -0.0501* -0.0457*  0.0882*  -0.0450* -0.0272* 0.0090 -0.3603* 1 — — —
TOBIN'Q  0.2108* 0.0851*  -0.0601*  -0.0012 0.1563*  -0.0564* -0.0262* -0.4233* -0.3976*  0.1428" 1 - -
AM 0.0743* 0.0078 -0.0402*  -0.0131 0.0880*  -0.0397* -0.0124 0.0645*  -0.1482*  0.2970* 0.1095* 1 —
AGE —0.0985*  0.1608* 0.1827* 0.1696* -0.0101 0.1650* 0.0967* 0.3087* 0.2273*  -0.0757* -0.1265* 0.0175 1
Note: * represents the significance at the level of 10%.
TABLE 4 | Regression results of the relationship between different forms of financialization and firm innovation.
Variable RD
F SF SF1 SF2 LF LF1 LF2
(U] 2 () (0] ®) (6) @)
FC -0.0096* (-1.74) 0.0017* (2.23) 0.0018* (2.28) 0.0075* (2.26) —0.0017***(-3.48) —-0.0026"** -0.0020* (-1.80)
(-5.29)
SIZE -0.0006™ (-2.35) —0.0014***(-5.81) -0.0011***(-4.26) —0.0025"** -0.0013**(-6.07)  -0.0023** (-9.39) —-0.0024***
(-10.69) (-10.58)

DBR —0.0052*** —0.0045*** —0.0055"** —0.0086™** -0.0053"**(-2.92) -0.0070"**(-4.48)  -0.0065"** (—4.69)

(-2.76) (-3.18) (-3.91) (-6.10)
EBIT 0.0052 (1.39) 0.0066** (2.55) 0.0035 (1.33) 0.0067* (2.53) 0.0058 (1.52) 0.0052 (1.17) 0.0058** (2.21)
AM 0.0243** (6.99) 0.0250™** (7.76) 0.0192*** (5.90) 0.0243** (7.43) 0.0244* (7.12) 0.0369** (9.86) 0.0375"* (11.29)
TOBIN'Q 0.0023*** (6.70) 0.0015"** (13.83)  0.0020*** (17.15) 0.0028* (18.25) 0.0015"* (5.92) 0.0032** (6.71) 0.0032** (11.03)
AGE —0.0032*** —0.0031*** —0.0041*** —0.0034*** —0.0026"** (-4.06) —-0.0029*** -0.0032***

(-4.90) (-4.87) (-6.75) (-5.68) (-4.43) (-5.01)
Year and Industry Control Control Control Control Control Control Control
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R? 0.130 0.1172 0.0735 0.0508 0.1193 0.1150 0.1075
observations 12086 12086 12086 12086 12086 12086 12086

Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.

equity investment establishes the link between firms and financial
institutions, let firms be easier access to loans, but increase excessive
investment risk. In order to enhance the robustness of whole assets
allocation, firms will try to reduce the business activities of other
risky investment to maintain their whole risk level.

At the same time, under the impetus of the commercialization
of housing policy, China’s real estate prices have been continuing
to rise quickly for many years, and the profits of the real estate
industry are more higher than real investment. The ‘crowding
out’ of house prices induces firm capital out of real investment
and invest in real estate to achieve arbitrage. The higher the return
from real estate, the less inclined firms are to develop new
products. Investment-oriented financialization leads firms to
deviate from their main business objectives and sacrifice the
long-term interests of innovation. There is an ‘either/or’
relationship between investment-oriented financialization and
firm innovation. Hypothesis 2 is proved.

4.4 The Influence of Agency Conflict on the
Relationship Between Financialization and

Innovation

Table 5 shows the regression results of the moderating effect of asset
turnover ratio on the relationship between different forms of
financialization and firm innovation. From the regression results in
column (1), the asset turnover ratio has no significant impact on the
relationship between financialization and firm innovation. However,
the results of columns (2)-(7) show that the intersection terms of
different forms of financialization and asset turnover ratio are
significantly negative. The results of column (2)-(4) show that the
first type of agency problem significantly reduces the promotion effect
of transactional financial assets on firm innovation. The results of
columns (5)-(7) show that the first agency conflict significantly
intensifies the ‘crowding-out ‘effect of investment-oriented
financialization on firm innovation. This means that when the
interests of management and owners tend to be consistent, more
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Effects of Heterogeneity of Financialization on Firm Innovation

TABLE 5 | The regression results of the impact of asset turnover ratio on the relationship between financialization and firm innovation.

Variable RD
F SF SF1 SF2 LF LF1 LF2
(1) (2 ®) 4) () (6) @)
FC —0.0007 (-1.41) 0.0021*** (2.80) 0.0018** (2.34) 0.0075** (2.25) —0.0020* (-4.33)  -0.0022*** (-4.13)  —0.0007* (-1.68)
FC*TRA —-0.0004 (0.45) —0.0030"* (3.79) —0.0038"** (4.56) —-0.0051* (1.90) —-0.0073"* (5.36) —0.0056"** (4.04) —0.0360"** (6.02)
TRA -0.0066"* (12.29) -0.0075"* (15.37) —0.0076"** (15.65) -0.0067*** (14.50) —0.0059*** (12.17) -0.0061*** (12.75) —0.0065"** (14.16)
SIZE -0.0010"** (-4.08) —0.0010*** (-4.12) -0.0010*** (-3.95) -0.0010"** (-4.20) -0.0010"** (-4.24) -0.0010"** (-4.05) —0.0010"** (-4.28)
DBR -0.0090*** (-6.35) —0.0086*** (-6.09) —0.0090*** (-6.36) -0.0082*** (-5.73) —0.0082*** (-5.84) -0.0087*** (-6.16) —0.0075"** (-5.33)
EBIT 0.0081*** (3.14) 0.0074** (2.88) 0.0071*** (2.75) 0.0086*** (3.34) 0.0090"** (3.50) 0.0087** (3.39) 0.0081*** (3.15)
AM 0.0189*** (5.86) 0.0190"** (5.90) 0.0191** (5.91) 0.0186"** (5.74) 0.0182*** (5.65) 0.0185*** (5.74) 0.0174** (5.38)
TOBIN'Q 0.0015*** (14.63) 0.0016** (14.73) 0.0016™** (14.76) 0.0015*** (14.68) 0.0015*** (14.48) 0.0015*** (14.56) 00015*** (14.66)
AGE -0.0035"* (-5.44) -0.0035"* (-5.50) —0.0035"** (-5.48) -0.0036** (-5.78) —0.0034*** (-5.42) -0.0035"** (-5.44) -0.0035"** (-5.53)
Year and Industry Control Control Control Control Control Control Control
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R? 0.1364 0.1395 0.1380 0.1368 0.1391 0.1384 0.1388
Observations 12086 12086 12086 12086 12086 12086 12086
Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.
TABLE 6 | Regression results of the moderating effect of entity concentration on the relationship between financialization and firm innovation.
Variable RD
F SF SF1 SF2 LF LF1 LF2
(1) (2 ()] 4) (5) (6) @)
FC 0.0025 (1.47) 0.0098** (2.08) 0.0087* (1.89) 0.0583** (2.60) —-0.0002 (-0.12) -0.0011 (-0.73) -0.0074 (1.43)
FC*CONC —-0.0001** (-2.67)  —0.0002** (-2.51)  -0.0002** (-2.32)  -0.0001*** (-6.13)  —0.0000* (—1.65) -0.0000* (-1.96)  -0.0002* (-1.74)
CONC -0.0001** (-5.68) -0.0001"** (-5.19) —0.0001*** (-6.00) -0.0010"** (-2.71)  —0.0001*** (-7.45) —0.0001*** —-0.0001***
(-7.67) (-7.43)
SIZE -0.0011*** (-4.96) -0.0012*** (-5.45) -0.0012*** (-5.38) -0.0012*** (-5.59) -0.0011*** (-4.89) -0.0011*** (-4.81) -0.0012"*
(-5.48)
DBR -0.0054** (-2.85)  —0.0048* (-2.44)  -0.0048* (-2.54)  —0.0043** (-2.21)  —0.0054*** (-2.99) —0.0055"** —0.0050"**
(-8.01) (-2.78)
EBIT 0.0072* (1.79) 0.0079* (1.91) 0.0078* (1.93) 0.0076* (1.91) 0.007* (1.75) 0.0070* (1.74) 0.0074* (1.83)
AM 0.0256*** (7.46) 0.0261*** (7.64) 0.0260*** (7.61) 0.0259*** (7.53) 0.0255"** (7.41) 0.0255"** (7.39) 0.0262** (7.63)
TOBIN'Q 0.0015*** (6.10) 0.0015*** (6.14) 0.0015*** (6.13) 0.0015"** (6.15) 0.0015*** (6.09) 0.0015*** (6.11) 0.0015** (6.11)
AGE -0.0032*** (-4.88) —0.0035"** (-5.40) -0.0035"** (-5.29) —0.0033*** (-4.99) -0.0031*** -0.0031*** —-0.0034***
(-4.63) (-4.63) (-5.25)
Year and Industry Control Control Control Control Control Control Control
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R? 0.1235 0.1241 0.1236 0.1242 0.1235 0.1235 0.1224
Observations 12086 12086 12086 12086 12086 12086 12086

Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.

attention is paid to long-term revenue, and financialization has a
positive impact on firm innovation. An effective reward and
punishment system can reduce the self-interested behavior of the
management and motivate the management to make investment
decisions for the long-term interests of the firm (Barton, 2011).
Table 6 shows the regression results of the moderating effect
of equity concentration on the relationship between different
forms of financialization and firm innovation. The results of
columns (2)-(4) show that the interaction terms of transaction-
oriented financialization and equity concentration are negatively
correlated at the levels of 5%, 5%, and 1% respectively, indicating
that equity concentration significantly reduces the promoting
effect of transaction-oriented financialization on firm innovation.

The results of columns (5)-(7) show that the interaction terms
of investment-oriented financialization and equity concentration
are negatively correlated at the significance levels of 10%, 5%, and
10% respectively, indicating that equity concentration increases
the “crowding-out” effect of investment-oriented financialization
on firm innovation. The capital market has become a channel
for major shareholders to dig out the interests of minority
shareholders. The higher the equity concentration, the more
prominent the opportunistic behavior of major shareholders,
and the greater the negative impact on firm innovation. With
the increase of ownership concentration, related party
transactions between firms and major shareholders become
more frequent, which leads to the occurrence of interest
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TABLE 7 | Regression results of financialization on the patents for firm innovation.

Effects of Heterogeneity of Financialization on Firm Innovation

Variable LnPAT

SF SF1 SF2 LF LF1 LF2

(1) 2 ()} @) () (6)
FC 0.2845** (2.68) 0.2636** (2.30) 0.5404* (1.65) —0.1093* (-1.67) -0.1253* (-1.69) —0.0365* (—1.65)
DBR 1.1980* (8.03) 1.1692** (7.90) 1.1963* (7.91) 1.1416"* (7.74) 1.1394** (7.73) 11457 (7.77)
EBIT 2.2799** (6.19) 2.2746"* (6.15) 2.2685"** (6.17) 2.2719** (6.08) 2.2706*** (6.08) 2.2614** (6.10)
AM 1.3493** (3.48) 1.3678"* (3.53) 1.3273* (3.42) 1.3660"* (3.52) 1.3674* (3.52) 1.3628"* (3.51)
TOBIN'Q —-0.0581*** (-5.02) -0.0584*** (-5.04) —-0.0596"** (-5.15) —0.0593*** (-5.11) —-0.0594*** (-5.11) —0.0599*** (-5.17)
CONC —0.0025 (-1.44) —-0.0024 (-1.41) -0.0028 (-1.61) —0.0024 (-1.41) —-0.0025 (-1.44) —-0.0026 (-1.51)
AGE -0.0990 (-1.43) —0.0989 (-1.43) -0.0800 (-1.16) —0.0933 (-1.35) -0.0927 (-1.34) —-0.0829 (-1.20)
Year and Industry control control Control control control control
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000
R? 0.1477 0.1475 0.1472 0.1471 0.1472 0.1469
Observations 12086 12086 12086 12086 12086 12086
Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.
TABLE 8 | Regression results of financialization on R&D expenditure after one period lag.
Variable RD

SF SF1 SF2 LF LF1 LF2

() @ @) @ ®) ©)
FCt-1 0.0017* (1.79) 0.0006* (1.70) 0.0220*** (6.45) —0.0023*** (-3.89) -0.0025"* (-4.22) —0.0016* (-1.73)
SIZE —0.0022*** (-7.95) —0.0022*** (-6.94) —0.0022*** (-7.26) —0.0021*** (-6.76) —-0.0020"* (-6.72) —0.0022*** (-7.23)
DBR —0.0068"* (-4.20) —0.0069*** (-3.55) —-0.0063*** (-3.01) —0.0072*** (-3.77) —-0.0072** (-3.78) —0.0068"** (-3.57)
EBIT 0.0041 (1.44) 0.0041 (0.87) 0.0042 (0.91) 0.0038 (0.83) 0.0038 (0.82) 0.0042 (0.90)
AM 0.0382*** (9.92) 0.0381*** (8.69) 0.0379*** (8.77) 0.0377*** (8.53) 0.0375*** (8.47) 0.0382*** (8.75)
TOBIN'Q 0.0015*** (5.17) 0.0015*** (6.17) 0.0015*** (5.17) 0.0015*** (56.15) 0.0015™** (5.16) 0.0015*** (5.18)
CONC —0.0001*** (-6.06) —0.0001*** (=7.12) —0.0001*** (-6.77) —0.0001*** (-7.29) —0.0001*** (=7.24) —0.0001*** (-6.86)
AGE —0.0039*** (-5.01) —0.0039*** (-4.83) —0.0039*** (-4.86) —0.0035"** (-4.31) —0.0035"** (-4.31) —0.0039*** (-5.03)
Year and Industry control control control control control control
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000
R2 0.1113 0.1136 0.1139 0.1150 0.1150 0.1137
Observations 9383 9383 9383 9383 9383 9383

Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.

transmission (Luo and Zhu., 2014) and weakens the innovation
motivation of firms. Hypothesis 3 is proved.

5 ROBUSTNESS TESTING AND
ENDOGENOUS TREATMENT

In order to ensure the stability of the regression results, four
methods are used to conduct robustness tests and deal with
potential endogenous problems in this part.

5.1 Replacement of Firm Innovation
Indicator

At present, there are two main indicators to measure firm
innovation, namely, R&D expenditure and innovation output.
In the paper, LnPAT is chosen as a substitute for firm innovation
indicator to conduct robustness tests, and the results in Table 7
are consistent with previous regression results.

5.2 Explaining Variables With One
Period Lag

Considering the influence of financialization on R&D
expenditure may have somewhat lagging, therefore, learning
from the practice of Huang et al. (2018), the one-period-lag
treatment to core variables can alleviate the impact of reverse
causality and solve the endogenous problem between
financialization and R&D expenditure. The results in Table 8
show that, the overall level of financialization with one period lag
is still significantly negative correlated with R&D expenditure at
the significance level of 5%. The regression coefficients of the
other variables in each column also pass the significance test with
no change in directions, which means that after the elimination of
endogenous problems, there is no significant change in the effect
of the heterogeneity of financialization on R&D expenditure.

5.3 Heckman Two-Stage Regression Model
Due to the uncertainty of innovation results, firms may seek a
balance between innovation and financialization in order to
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TABLE 9 | Heckman two-stage regression results.

Effects of Heterogeneity of Financialization on Firm Innovation

First Stage FC Second Stage RD
regression Regression
SIZE 0.5314** FC -0.0011* — - — - — —
(18.85) (-1.69)
DBR 0.2294* SF — 0.0036** - — - — —
(1.84) (2.38)
EBIT -0.6474* SF1 - - 0.0034** - - - -
(-1.94) (3.52)
AM 0.4954~ SF2 - - - 0.0041* - - -
(1.73) (1.66)
TOBIN'Q 0.0342** LF - - - - —-0.0033"** - -
(4.05) (-4.61)
CONC -0.0102"* LF1 — — — - — -0.0032"* —
(-7.39) (—4.42)
AGE 0.1027** LF2 — — — — - — —-0.0008*
(2.03) (-1.69)
M2 -0.0128™ SIZE —0.0014*** —-0.0014* —0.0014*** -0.0014* —-0.0014** —0.0014*** —0.0014*
(-2.20) (-5.80) (-5.88) (-5.85) (-5.81) (-5.91) (-5.71) (-5.80)
AFC 2.0573** DBR -0.0062"** —-0.0055"** —-0.0058*** -0.0058"** —-0.0059** —-0.0060"* —-0.0060***
(9.75) (-4.36) (-3.92) (-4.11) (—4.05) (-4.16) (—4.25) (-4.27)
- — EBIT 0.0044* 0.0047* 0.0047* 0.0045* 0.0047* 0.0046* 0.0045*
(1.68) (1.80) (1.79) (1.69) (1.78) (1.73) (1.70)
- — AM 0.0200*** 0.0203*** 0.0205*** 0.0201*** 0.0199** 0.0196** 0.0203***
6.16) (6.27) 6.31) 6.19) (6.02) (6.02) (6.25)
- - TOBIN'Q 0.0014* 0.0014* 0.0014* 0.0014* 0.0014* 0.0014* 0.0014*
(14.64) (14.57) (14.66) (14.55) (14.44) (14.55) (14.65)
— — DATE —-0.0037** —-0.0037* —-0.0037** —-0.0037* —-0.0037** -0.0037* —-0.0037**
(-6.01) (-6.14) (-6.14) (-6.02) (-6.05) (-6.09) (-6.03)
- — IMR —0.0022* 0.0045** 0.0039"* 0.0012* —0.0049"* —0.0037** —-0.0080"**
(-1.95) (2.84) (2.57) (1.93) (-2.78) (-2.29) (—2.64)
Pseudo R2 0.2049 Adj R2 0.1671 0.1680 0.1686 0.1670 0.1686 0.1684 0.1669
Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.
TABLE 10 | Regression results of the relationship between financialization and R&D expenditure of firms.
Variable RD
F SF SF1 SF2 LF LF1 LF2
(1) (2 ©) 4 (5) (6) @)
FC —0.0003* (-1.56) 0.0023** (2.16) 0.0032*** (2.85) 0.0014* (1.73) —0.0017** (-1.97) —0.0018* (-1.89) —0.0014* (-1.62)
SIZE -0.0029"** (-9.38) -0.0035"** (-6.80) —0.0034*** (-6.75) —0.0035"** (-6.97) -0.0036™* (-7.11) —0.0036™* (-7.04) —0.0036™** (—6.99)
DBR —0.0041*** (-2.60) 0.0000 (-0.02) —0.0001 (-0.03) —0.0005 (-0.25) —0.0041*** (-2.60) —0.0002 (-0.12) —0.0002 (-0.12)
EBIT —0.0030 (-1.44) 0.0004 (-1.19) —0.0005 (0.20) —-0.0002 (-0.07) —0.00083 (-0.14) —0.0003 (-0.15) 0.0000 (0.01)
AM 0.0121*** (4.39) 0.0123** (0.19) 0.0078"** (2.65) 0.0076*** (2.60) 0.0075*** (2.57) 0.0076*** (2.59) 0.0075** (2.55)
TOBIN'Q 0.0005*** (6.58) 0.0005*** (4.96) 0.0005*** (5.00) 0.0005*** (4.91) 0.0005*** (4.82) 0.0005*** (4.83) 0.0005*** (4.88)
CONC —0.0001*** (-2.76) 0.0000 (1.25) 0.0000 (1.24) 0.0000 (1.21) 0.0000 (1.08) 0.0000 (1.14) 0.0000 (1.17)
AGE 0.0018** (2.02) 0.0076*** (4.32) 0.0075*** (4.24) 0.0079*** (4.53) 0.0083** (4.70) 0.0082*** (4.64) 0.0080*** (4.57)
YearHlIndustry Control Control Control Control Control Control Control
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R? 0.1255 0.0780 0.0765 0.0790 0.082 0.082 0.081
Observations 12086 12086 12086 12086 12086 12086 12086

Notes: ***, ** and * represent the significance at levels of 1%, 5% and 10% respectively.

avoid risks and pursue short-term gains. The financialization
strategy of a firm can affect innovation, and innovation-
strategy may inversely affect its financialization decision.
Meanwhile, the financialization strategy of other firms in
the same industry will also have an impact on the
financialization strategy of the firm. Therefore, there may be

endogeneity problems among variables, such as omitted
variables, bidirectional causality and self-selection. In order
to avoid bias in the conclusion, this paper introduces macro
policy M2 as the instrumental variable by referring to Yang
et al. (2019). Meanwhile, the average financialization of other
firms (AFC) in the same industry is used as the instrumental
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variable too. The Heckman two-stage model is used to solve
the endogeneity problem and sample selection bias caused by
omitted variables. The results are shown in Table 9, which are
consistent with the main regression.

5.4 Panel Fixed Effect Regression

In order to solve the problem of missing variables that do not
change with time, the fixed effect model is used to perform
regressions again. The results of panel fixed effect estimation
are listed in Table 10. As can be seen from the results, the
coefficients of the main variables all pass the significance tests,
which are consistent with the previous the OLS regression results.
Therefore, compared with the OLS regression results, only the
significance of some control variables’ coefficients changed, while
the direction and significance of explaining variables’ coefficients
remain unchanged.

6 CONCLUSION AND
RECOMMENDATIONS

6.1 Conclusion

Innovation is critical to promote energy transition and address
global climate change. Firms are the main body of innovation,
and more and more firms are keen on financial investment,
resulting in the obvious phenomenon of financialization in
China. The academic conclusions on the impact of
financialization on firm innovation is controversial. The
reason may be that there are different forms and motivations
of financialization, which affect the conclusions. Based on the
heterogeneity of financialization, this paper empirically examines
the relationship between different forms of financialization and
firm innovation. From the empirical results, it can be seen that the
greater the level of financialization, the less conducive it is for firm
innovation. But different forms of financialization have
significantly different influences on firm innovation. This
means that the evaluation of financialization cannot be
generalized, it needs to be analyzed separately according to the
heterogeneity of financialization.

The results also show that transaction-oriented
financialization can significantly improve firm innovation
while there is a negative correlation between investment-
oriented financialization and firm innovation. Firms can
take advantage of the characteristics of transaction-oriented
financialization, such as short holding time, frequent
transaction rates, ready to be cashed in at any time, fast
turnover rate and certain income to store liquidity reserve
for innovation activities, which enable firms to undertake
high-risk innovation activities at an acceptable level of risk.
Investment-oriented financialization leads firms to deviate
from their main business objectives and sacrifice the long-
term interests of innovation. There is an ‘either/or’
relationship between investment-oriented financialization
and firm innovation. Long-term equity investment increases
excessive investment risk. In order to enhance the robustness
of whole assets allocation, firms will try to reduce the business
activities of other risky investment to maintain their whole risk

Effects of Heterogeneity of Financialization on Firm Innovation

level. Under the certain resources, investment-oriented
financialization reduces the tolerance of firms to innovation
investment risk and crowds out innovation. However, this does
not mean that firms should be strictly prevented from
financialization nor does it mean that any proportion of
transaction-oriented financialization can promote firm
innovation. However, to achieve the dynamic balance
between financialization and firm innovation needs further
research.

At the same time, the two types of agency conflict have
moderating effects on the relationship between the two forms
of financialization and firm innovation. The impact of the first
type of agency conflict on the relationship between
financialization and firm innovation shows that when the
interests of management and owners tend to be consistent,
more attention is paid to long-term revenue, and
financialization has a positive impact on firm innovation.
An effective reward and punishment system can reduce the
self-interested behavior of the management and motivate the
management to make investment decisions for the long-term
interests of the firm (Barton, 2011). Compared with traditional
compensation incentive plans, incentive plans focusing on
long-term performance are more conducive to firms’
implementation of innovation activities. The influence of
the second type of agency conflict on the relationship
between financialization and firm innovation shows that in
firms with relatively concentrated ownership structure, the
major shareholders play a leading role in the firm’s operation
and development strategy, affect the firm’s financialization
goals and financial assets selection, and have different impacts
on the firm’s innovation activities. The capital market has
become a channel for major shareholders to dig out the
interests of minority shareholders. The higher the equity
concentration, the more prominent the opportunistic
behavior of major shareholders, and the greater the negative
impact on firm innovation. With the increase of ownership
concentration, related party transactions between firms and
major shareholders become more frequent, which leads to the
occurrence of interest transmission (Luo and Zhu., 2014) and
weakens the innovation motivation of firms. Controlling the
shareholding ratio of major shareholders within a certain
range, alleviating the agency conflict between major
shareholders and minority shareholders through equity
checks and balances, reducing tunnel behavior, and
facilitating firms to grasp investment opportunities.

6.2 Recommendations
In the context of relatively sluggish real economy, appropriate
financialization can broaden profit channels for firms, diversify
investment risks, and help firms transform and upgrade. But
financialization can also take firms away from their main
business. In order to avoid the ‘predatory effect’ of
financialization on firm innovation and play the role of
providing funds for firm innovation, this paper puts forward
the following suggestions based on the research conclusions:
First, real firms should give full play to the promoting role of
financialization in business activities and realize the organic
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combination of financialization and innovation according to their
own competitive advantages and industry characteristics and
comprehensively consider the long-term development strategy,
benefits and risks of firms.

Second, firms should modify the incentive mechanism of
managers to reduce their short-sighted behaviors. Reducing
the proportion of market value performance to managers’
incentives, increasing the relationship between innovation
performance and management’s incentives, stimulating the
subjective innovation initiative of managers, which is
conducive to the management to make strategic decisions in
line with the long-term development of firms.

Last, firms should optimize ownership structure and reduce
short-term arbitrage activities of major shareholders. Firms need
to improve the board of directors’ examination and supervision of
financialization, and give play to the supervisory role of
independent directors.

Based on the identification of financialization forms and
motivations, this paper conducts theoretical analysis and
empirical tests on the relationship between the heterogeneity
of financialization and firm innovation. However, the following
two problems remain need to be further discussed: One is the
measurement methods of firm innovation. The ultimate goal of
innovation is to bring benefits to firms. In addition to consider
input and output, innovation benefits should also be included in
the evaluation system. We will try to establish a more perfect firm
innovation evaluation system in subsequent studies. The other is
that this paper reveals the relationship between the heterogeneity
of financialization and firm innovation, but which does not mean
that firms should be strictly prevented from investment-oriented
financialization. How to achieve the dynamic balance between
financialization and firm innovation needs a further analysis.
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