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Abstract: Will the top managers’ attention to financial goals such as profit targets, operating expenses
or debt payback schedule affect the firm’s innovation investment? The purpose of this study was
to examine the relationship between the attention that the top management team (TMT) allocate on
financial goals and R&D investment in Chinese firms. The roles of ownership type and company
size as moderating effects in the relationship were also analyzed. This study used a panel dataset
of 484 firms listed on the Shanghai Stock Exchange from 2010 to 2014. The results show that TMT’s
attention to monetary objectives was negatively related to the R&D investment. In the state-owned
and large-scale enterprises, the negative relationship between the TMT’s financial orientation and
R&D investment is weak compared to that in private companies and smaller enterprises, respectively.
Several conclusions have been drawn. First, the attention paid by TMT to financial goals significantly
affects the innovation investment of the company. Specifically, when executives press the importance
of monetary targets, they reduce innovation investment, given that the effects of firm-specific
characteristics are controlled. Second, corporate ownership significantly moderates the relationship.
Given the same degree of attention bias toward financial targets, compared with those in private
companies, executives in state-owned companies tend to be more willing to invest in corporate
innovation activities. Third, as the size of the company increases, the company’s comprehensive
strength and ability to resist risks would increase, which in turn raises the willingness to undertake
high-cost and long-term-to-realize-benefit innovation activities, thus alleviating the effect of TMT’s
pressure on financial performance.

Keywords: attention-based view; echelons theory; financial goals; innovation; R&D investment;
TMT attention

1. Introduction

Innovation is a critical motive of economic growth and development. It is also the cornerstone of
business survival and the main driving force for business expansion. Since the concept was first put
forward by Schumpeter (1934), the role and influence of innovation has become increasingly significant,
especially in the 21st century when the society becomes more and more knowledge-based under the
development and promotion of information technology. China used to be known for four great
inventions in ancient times (i.e., compass, gunpowder, papermaking and printing), but innovation
in the big country has slowed down and been surpassed by Western nations in modern times due
to wars and poverty. Over the past 30 years, the growth of Chinese economy has been based on
labor-intensive production and imported ideas and technology. However, resources are limited and
imitation strategy is unsustainable for development. If Chinese companies want to change this kind
of low-level imitation, they must change from imitation to independent innovation. Recognizing
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this problem, China has placed a determined emphasis on innovation and set the goal of becoming
“an innovation-oriented nation”.

According to upper echelons theory [1], the strategic choices of enterprises such as innovation
investment are not only influenced by the external environment and internal structure of the enterprise,
but the top management team, as the decision makers, and their cognitive foundations and values
are also important influencing factors. Since the introduction of upper echelons theory, more and
more scholars have considered the influence of characteristics and perceptions of executive officers
on the company’s strategic choices [2–4]. The mechanism is: due to the limitation of CEO cognition,
greater CEO attention and focus are allocated to certain issues than to others [5], and they are normally
the ones that they believe to be critical for the company’s growth and survival [6]. This is consistent
with the attention-based view, which considers that studying corporate behavior is equivalent to
discussing how the senior management team allocates and manages their limited attention.

Most existing literature centers on the impact on corporate innovation investment of the aspects of
contextual factors such as institutional environment [7], corporate culture [8], stock liquidity [9],
and stakeholder orientation [10]. Less research examines the influence of senior executives’
characteristics, among which the most remarkable are the predictions relating to CEO spatial
(organization’s external versus internal focus) and temporal (past, present and future) biases [11–13].
Thus, CEO attention bias has been investigated as a predictor of innovation, but the bias toward
financial goals, which is more or less seen in any CEO in reality during their cognitive processes of
considering, planning and decision making, has been neglected. Therefore, based on upper echelons
theory, attention-based view as well as the conceptual and practical understandings of financial
orientation in enterprises, we studied the relationship between the executives’ attention allocated on
financial goals and the company’s investment in innovation. In addition, contextual variables such as
company size or ownership structure, which shape the organizational culture, governance structure
and environment stimuli [14,15], may in turn moderate the above relationship, given that executives’
strategic decision-making process should be varied across different situations that they encounter.
Therefore, we took the notion of the ownership type and the firm size as the moderators in the model.

The main contribution of this paper first lies in the examination of TMT’s psychological attention
bias toward financial goals and further revealing its mechanism of inhibiting corporate innovation
investment. We theorize and empirically illustrate that top managers’ biases in characteristically
attending to the finance-related approaches and objectives shape the level of investment that
the firm spends on innovation. The finding would add to the literature another implication of
managerial psychology consideration in organizational outcomes prediction. Second, the variation
of the relationship in different types of ownership and sizes of firm is also a contribution of this
paper. We specify the environmental boundary conditions of TMT’s financial orientation in shaping
innovation investment. Individuals’ cognition and action are not unidirectional and predictable from
their characteristics, but linked to the context that they are situated, especially for top managers
who have to constantly keep sharp ears and keen eyes on the changing environment to make lucid
decisions. The findings, therefore, are expected to be both theoretically and practically meaningful.
Third, the theories of upper echelons and attention-based view were applied in Chinese context,
where the collective culture is distinct from the more individualistic Western contexts described in
previous studies. The factors of whether a firm is private or state-owned and big- or small-sized
might limit managerial discretion in Chinese organizational context [16] which in turn determines
the extent to which managers resort to their psychological characteristics in making decision [17].
Lastly, with LIWC text analysis software, we directly quantified the psychological variable of TMT’s
attention towards financial goals via text analysis method, which could be further developed by
future research.
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2. Theory and Hypotheses

2.1. TMT’s Attention and Strategic Choice

Attention, as defined by Ocasio (1997) [18], “encompass the noticing, encoding, interpreting,
and focusing of time and effort by organizational decision-makers”. Herbert Simon (1948) [19]
first proposed the concept of “Attention” as a new perspective to approach firm behavior by
highlighting the bounded human rationality which results from the limits of attentional capacity
of humans in explaining how firms make their decisions. He considered the organization as an
attention-allocation system, where the key issues and answers that policy makers can focus on
are limited, and how to effectively allocate the attention of decision makers becomes critical to
decision-making. If decision makers face more information than they can handle, their attention
becomes more selective [20]. Attention, therefore, is a type of organizational resource which is scarce
yet vital, and understanding how decision makers’ attention is allocated and distributed can lead
to the understanding of organizational behaviors [20–22]. Ocasio (1997) [18] further put forward
attention-based view of the firm. He pointed out that “concern” is the process in which managers
selectively focus their attention on the factors that they consider important and ignore other parts.
Executives’ decision-making and subsequent organizational actions depend on what questions and
answers executives focus on. The notion of attention allocation and the view based on it have been
used to explain various organizational managerial processes, for instance, decision making [23,24],
organizational change [25,26], management innovation [27,28], internationalization strategies [29,30],
and expatriation effects [31].

In combination with the upper echelons theory, which emphasizes the role of top executives as
the reflection of the organization [1], Ocasia’s theory can be expanded to suggest that the allocation
of attention by the top management team members is an important part of the company’s strategic
decision-making. The members are the top managers involved in strategic decision making identified
by the CEO [32,33]. Setting directions of the company is the power and implicitly the obligation of
CEOs [34]. However, in the case of environmental turbulence, when the situation becomes more
complicated, making important strategic decisions would be tremendously difficult for a single
top executive. Therefore, organizational outcomes should be understood as the result of a TMT’s
attention allocation rather than a single CEO’s [35]. The attention will affect the managers’ selection
and understanding of various types of information. Managers will have the option of focusing
on information that they consider important, interpreting and giving meaning to them, and then
determining the company’s future strategy based on these translated information [36]. Their attention
allocation and translation, which guide their focus toward competing goals, therefore in turn will
influence the company’s strategic direction and performance. Cho and Hambrick (2006) [25] further
integrated the upper echelons theory with the attention-based view to study the relationship between
management’s attention and corporate strategy decisions. Accordingly, the focus of the TMT’s
attention drives the direction of the company’s strategic decision-making, and the TMT tends to
make corresponding decisions on the events they care about. In a social environment with an explosive
growth of information, managers’ time and energy are limited, and the attention they can allocate to
different goals would therefore be limited and vary from one to another.

2.2. TMT’s Attention towards Financial Goals and Enterprise Innovation Investment

Literature on CEO’s financial orientation describes finance-driven managers to be biased toward
the financial “way” of viewing things and making decisions [37]. This way may include valuing
and paying much attention to market indicators as well as other short-term performance measures.
Based on the conceptualization of innovation, we propose that the TMT’s biased attention toward
financial goals may hinder the investment in innovation of the company.

Given the primary role of top management team in the company’s survival and success, it is
reasonable to suggest that the extent to which innovation is encouraged or held back in a company
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directly depends on the executive managers’ assessment on and the level of attention they pay to
the innovation opportunities. Innovation is central to firms’ competitive advantage and sustainable
development. The significance of innovation for the economy’s growth as well as the firm’s survival
has been acknowledged by a wide range of studies in the literature [38–40]. At the same time,
innovation is a challenging mission since it encompasses a high level of risk. While the outcome
of innovation is long term and unpredictable, the investment in innovation projects will generally
affect the profits of the current period. Although future earnings may be enormous and contribute
long-term values to the company, it has to pass the test of time and the risk of failure is undeniable [41].
Hence, innovation is considered to be opposite to short-term orientation. It is implied in various
research on financial performance that, once the company faces the threat of hostile takeover or
other financial depression situations, managerial myopia is exacerbated and managers are induced
to sacrifice long-term intangible investment such as innovation and instead focus on the current
profits [42–45]. In contrast, a high level of innovation is predicted by CEO’s greater focus on the
future [13]. Thus, based on innovation’s nature of being long-term, unstable and risky, we predict that,
if the top managers pay more attention to the financial performance of the company than to other
operational perspectives, they will be more attracted by near-term objectives than long-term projects
such as innovation investment.

In addition, the evaluation of a manager’s performance is partially measured based on the
company’s financial performance during his/her working term. The current accounting information
often called in includes depreciation, cash flow, book value, and current investment [46]. This obstructs
any CEO from absolutely ignoring the financial returns on projects and requires them to carefully
consider innovative projects with high investment risks and long return periods, let alone the fact that
he/she has a disposition orientated toward monetary goals [47].

Hypothesis 1. TMT’s attention towards financial goals has a significant negative effect on the company’s
innovation investment.

2.3. The Moderating Role of Ownership Type and Firm Size

The principle of situated attention indicates that the manifestation of individuals’ attention bias
and the extent to which it shapes their behaviors and decisions is triggered by the environment that they
confront themselves with [48]. The principle highlights the effect of the context in shaping individual
cognition, which was mentioned by Fiske and Taylor (1991) [49] as social cognition. Particularly in
the case of organizational decision making, all the organizational culture and disciplines that people
observe and fit themselves in will in turn affect how they think, where they focus attention and what
they decide in any particular situation. This premise brings us to the emphasis on the role of enterprise
ownership and firm size as potential moderators which may interact with CEO’s attention focus to
ultimately shape the effect on innovation decisions made in a company.

2.3.1. Firm Ownership

The literature on strategic decision making process has acknowledged that corporate control,
which is largely determined by the type of ownership, has important implications in the flow of making
decision in a company [50,51]. Regarding state-owned enterprises (SOEs), as Lioukas et al. (1993) [51]
described it, “the state is the sole or main owner of SOEs and possesses formal power to control their
behavior”. The actual autonomy to make decision of executive managers in state-owned companies is
certainly restricted, compared to that in private companies. Although the degree of state control in
SOEs considerably varies across SOEs and countries, it is widely included in the circumscriptive
meaning of public enterprises that “the state, regional governments or cities have significant
control, through full, majority, or significant minority ownership” [52,53]. Therefore, state-owned
enterprises are characterized by lack of autonomy due to political supervision, which considerably
restricts executives from resorting to their personal perceptions, such as attention bias, in making
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decisions. In addition, unlike private companies which are fully market–oriented, SOEs’ operation and
performance are driven by both political and economic forces. Not only pursuing profit maximization,
SOEs’ decisions are intervened by government to attain non-economic goals natural resources,
regional policies, employment, etc. [54]. Thus, in state-owned companies, even though the TMT’s
orientation toward financial goals may drive their attention away from such long-term project as
innovation, the government’s non-economic intentions in specific timing, given the control power of
the state over such companies will mitigate the influence of biasness in the managers’ attention.

In China, even after a series of intensive and large-scaled reforms initiated in 1978 across
three phases in an attempt to transition the nationalized and centralized economy toward a more
market-based orientation, and, at micro level, to transform SOEs into modern corporations,
state ownership remains dominant in the Chinese economy. The control of the state is not manifested
in the number of state-owned companies because the number of SOEs sharply dropped as the result of
numerous policies enacted during the reform (i.e., they decreased from 47,958 in 1998 to 5118 in 2009
according to SASACS report). Although the government let go of small companies, they maintained
a hold on important firms of critical sectors, such as energy and raw materials, utilities, infrastructure
construction, telecommunications, financial services, and subsidized to merge these firms into large
SOEs. Eventually, SOEs control a substantial part of total enterprise assets in China even though their
total number is marginal.

Despite the Chinese government’s commission of transforming into modern and transparent
corporate governance process in SOEs, government authority still attends in almost all of the
main functions in the enterprises through the representation of the central and local State Assets
Supervision and Administrative Commissions (SASACs). Specifically, to fulfill the duties of a financer,
SASAC closely supervises the use of state-owned assets by frequent auditing, drafts organizational
regulations and laws, and has the total right to appoint, dismiss and evaluate chiefs. As Du, Tang and
Young (2012) [55] emphasized that SASAC functions as a powerful and authoritative board of
directors. Under this structure of governance, executive managers’ autonomy and discretion in
Chinese state-owned companies are considerably restricted in comparison with private companies.
The situational effect theory also manifests itself to explain the reason for CEOs’ mitigating the influence
of their personal perceptions in making decisions, given that they do not have the total authority
and that their performance and tenure (including appointment, dismissal, and transference) in the
company are under the evaluation and arrangement of the SASACs.

Another corporate dimension that is characterized by ownership type is the budget constraint:
state-owned companies are normally under a softer budget constraint than private ones [56]. SOEs are
protected by different forms of legal barriers, thus are not threatened by competitors and pressured
to generate profit to guarantee their long-term existence as in the case of private companies.
SOEs’ managers, therefore, are not pushed to pursuit financial objectives. Rather, the companies
can tolerate the shortcomings of long payback period and resist potential risks from the innovation
investment [57]. In addition, bureaucratic appointment and dismissal remains a principal part in
the process of executive selection in large SOEs, which isolates the executives from the replacement
threats and secure them a “job for life” [58]. On the contrary, a CEO in a private company is at risk of
being replaced if he/she fails in achieving profit targets. Without the strict guidance and supervision
but at the same time protection and prioritization of the government as the case of state companies,
the performance in the market is the measure for the success and the insurance for the survival of
private companies.

Hypothesis 2. The negative relationship between the level of attention paid by the top management team to
financial goals and the innovation investment in state-owned enterprises is weaker than in private enterprises.

2.3.2. Firm Size

The positive relationship between firm size and innovation since it was first presented by
Schumpeter (1942) [59] has been retested by massive empirical research. The results produced
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were mixed. Not all of them came out to support the Schumpeterian hypothesis that large firms
are the main motive of technological development, taking into consideration different dimensions
of market structure such as industry-specific characteristics or the type of product. However, in the
aspect of financial capability which is relevant with the financial orientation we are considering
within this research, the literature was consistent that small firms encounter more barriers relating to
capital sourcing to approach innovation projects compared to larger firms [60,61]. Innovation process
typically accrues large fixed and sunk costs, which need to be prepared before the production,
and are independent of the market size and the gross returns, respectively. In addition, research and
development (R&D) activities involve a high level of risk [62]. This requires firms to have large sales
volumes, large economies of scale, risk diversification, and access to external finance to spread the
risk and appropriate returns from innovation [63–68]. Given the huge costs incurred during the whole
innovation process, if the CEO of the company is biased toward financial goals, he/she will carefully
consider the investment and be more reluctant to invest on the innovation project if the company is of
small size with scanty financial resource, compared to larger-sized firms.

Hypothesis 3. The larger the firm size, the weaker the negative relationship between the TMT’s attention
towards financial goals and the innovation investment.

3. Methodology

3.1. Data and Sample

The sample of companies we studied comes from A-share manufacturing firms listed in Shanghai
Stock Exchange in China. The research data come mainly from two sources: annual Board reports of the
sampled companies, from which some specific categories of word were extracted and used to measure
the independent variable “TMT’s attention to financial goals”; and the key financial data required for
the dependent variable, control variables and moderators measurement were obtained from the China
Stock Market and Accounting Research (CSMAR) database. CSMAR is a comprehensive database of
China stock returns, covering all companies listed on the Shanghai Stock Exchange and the Shenzhen
Stock Exchange, including the data on China stock markets as well as financial statements of China’s
listed companies. It is unavoidable that some data would be missing from a single data source. We
supplemented the missing data by accessing different reliable websites such as Sina Finance and
CNINFO indices.

We collected data on TMT attention focus and control variables from 2010 to 2014, and R&D data
for innovation from 2011 to 2015. A time frame of five years is long enough to assess the reflection of
financial attention in decision making [12]. Because the formal implementation of corporate projects
always lags the emergence of ideas and intentions, we delayed the data of innovation for one year
compared to the time of attention focus data. That is, independent variable, control variables and
moderators were selected from 2010 to 2014, and the dependent variable was selected from 2011 to
2015. A total of 2341 observation data for five years were obtained.

3.2. Measures

3.2.1. Dependent Variable

R&D investment is one of the oldest and the most commonly used proxy measures of
an enterprise’s innovative effort and ability [69–71]. Although it is argued that R&D expenditures
can only capture the inputs of the innovation process and fails to reflect the productivity as well as
quality of innovation because R&D activities data are biased toward formal, organized, systematic and
continuous activities [9,72] and there are a other factors that need to come together for a firm to succeed
in innovating [73], we still selected to use R&D expenditure data to capture the relationship between
top managers’ financial attention and the firm’s innovation for one reason. R&D efforts are cognitive
and intentional. Even though the correlation between R&D expenditure and the number of innovation
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patents is unstable across research, investing in R&D projects does show the organization’s interest
on innovative creations. As mentioned above, the actual success or failure of an innovation projects
are decided by different collective factors other than R&D investment which may be unpredictable
and beyond the managers’ desires. Therefore, the interest in innovation reflected in R&D expenditure
would be more connected to the CEO’s attention than other innovation proxies such as patent activity.

The R&D investment of an enterprise generally has two key indicators, R&D expenditure and
R&D intensity. The absolute level of R&D expenditure which is expressed by the natural logarithm
of the R&D expenditure reflects the level of effort that the firm dedicated to innovation maintaining
the current market share [74]. However, R&D intensity, which is expressed as the ratio of R&D input
costs to total assets of the company, is the most commonly used measure [75] because it can capture
the relative importance of R&D among firms within industry and across industries. Due to the large
differences in the total amount of R&D investment made by enterprises of different scales, R&D input
intensity can better reflect the R&D investment status that is compatible with the size of the company
and its market position. Therefore, we adopted the R&D input intensity indicator as the dependent
variable, which is represented by R&D Intensity.

3.2.2. Independent Variable

Text analysis, or content analysis, is defined as a systematic, replicable technique for compressing
many words of text into fewer content categories based on explicit rules of coding [76–79]. The premise
underlining the invention of text analysis is that individual’s language can reflect the person’s cognitive
and thought patterns [80]. Specifically, the words we habitually choose to use in daily life convey
who we are, what we think, or the situation that we are put in [81,82]. Therefore, the analysis of word
frequency in a massive amount of text can help to link everyday language use with the individual’s
personality, social behavior, and cognitive styles [80,83]. Changes in the use of words can also reflect
changes in a man’s attention [84].

We used LIWC2007 text analysis software to analyze TMT’s attention to financial goals.
LIWC (Linguistic Inquiry and Word Count) is a text analysis computer program that counts words in
psychologically meaningful categories across multiple text files, developed by the team of Pennebaker.
After more than ten years of development, LIWC has a fairly good and stable validity and reliability.
It can effectively translate textual data into quantitative data for analysis [85]. The core part of LIWC
lies in its dictionary. SC-LIWC2007 (LIWC2007 Simplified Chinese Dictionary) includes 74 dimensions,
with a total of 7444 words, each of which belongs to one or more different dimensions. The working
mechanism is that the program would check if each word of the documents is in the dictionary and,
if yes, which category (or categories) the word belongs to. The output, then, provides all LIWC
categories together with the rates that each category was used in the given document text.

Finding valid and reliable data sources for managerial attention is challenging. The reluctance of
top managers of public companies to participate in survey research results in low response rates [86].
In addition, the biases caused by social desirability, reactivity, researchers’ expectations, etc. are critical
problems of interviews or self-reports [87,88]. Therefore, researchers are increasingly using archival
sources to measure psychological factors of top managers [87,89]. Following recent management
scholarship [25,90], we selected the company’s board report as the text source to analyze top managers’
attention. Board reports are managerial public addresses of major priorities and themes that are
important to the firm. The reports include the mentioning and assessment of past achievements,
current challenges, and plans for the future [91] and have been used extensively in top managers
studies [12,26,88,92]. The content of the reports, therefore, provides investors with an opportunity to
see the company through the eyes of management [93,94].

Through the measurement and analysis of SC-LIWC2007, we determined Money as the analysis
dimension used for this research which includes a set of keywords such as “sales”, “expenses”,
“bonus”, “budget”, “salary income”, “tax cost”, etc. The degree of TMT’s attention to financial goals is
represented by the word frequency of Money dimension found in company’s board report, calculated



Sustainability 2018, 10, 4236 8 of 18

by: Money = Total number of keywords in the text/total word number × 100%. The independent
variable—TMT’s attention to financial goals—therefore hereinafter is denoted as “Money” in the
analysis. Table 1 shows an illustration of the Money dimension.

Table 1. Sample of money dimension

Dictionary Dimension Amount Sample

SC-LIWC2007 Money 116 sales, expenses, remuneration, promotion
bonus, tax cost, salary income budget

3.2.3. Moderating Variables

We proposed two moderating variables: ownership type and firm size. Ownership type is a binary
dummy variable. If the enterprise is a state-owned enterprise or the actual controller is a government,
the value assigned is 1. If the enterprise is a non-state-owned enterprise, the value assigned is 0.
Regarding firm size, we took the natural logarithm of the company’s total assets as the indicator.

3.2.4. Control Variables

According to previous research, profitability, growth rate of sales income [95,96], cash flow of
the operating activities [97–99], proportion of the first large shareholders, scale of the independent
directors, age of the enterprise [100], and redundant resources [101] may affect the level of innovation
investment of the enterprise. These factors, therefore, are introduced in the model as control variables.

The names, codes and meanings of the variables studied in this paper are shown in Table 2.

Table 2. Variable assignment explanation.

Category Variable Code Meaning

Dependent Variable R&D investment R&D Intensity R&D investment/Corporate total assets × 100%

Independent Variable TMT’s attention to
financial goals Money Key word frequency/Text number × 100%

Control Variable

Profitability ROA Return on total assets (%)
Sales growth Sales Growth Growth rate of sales income (%)

The Cash flow of the
operating activities CFO Operating cash net flow/Corporate total assets

The proportion of the
first large shareholders CR1 The proportion of the first large shareholder (from

CSMAR)
The scale of the

independent directors
Board

Independence
Number of independent directors/Total number of
directors

Firm age Firm Age Sample year—Year of establishment
Slack resource Slack Resource Cash flow/Corporate total assets

Moderating Variable Ownership Ownership
If the enterprise is a state-owned enterprise or the
actual controller is a government, the value assigned
is 1; otherwise, the value assigned is 0

Firm size Firm Size Natural logarithm of corporate total assets

4. Results

4.1. Descriptive Statistics and Correlation Analysis

Table 3 shows the means, standard deviations, and correlation coefficients among the variables.
From the results in Table 3, it can be concluded that TMT’s attention to financial goals was negatively
correlated with R&D intensity (r = −0.184, p < 0.01). The result was consistent with and provided initial
support to our Hypothesis 1. At the same time, in the correlation coefficient matrix, the correlation
coefficient between pairs of variables did not exceed 0.4, indicating that the collinearity between the
variables of the model is low.
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Table 3. Means, standard deviations, and correlations.

Variables M SD 1 2 3 4 5 6 7 8 9 10

1 ROA 0.031 0.065
2 Sales Growth 0.167 0.640 0.191 **
3 CFO 0.036 0.074 0.355 ** 0.049 *
4 CR1 0.358 0.152 0.114 ** −0.009 0.113 **
5 Board Independence 0.365 0.049 −0.009 0.023 −0.018 0.017
6 Firm Age 15.350 4.120 −0.068 ** 0.010 −0.010 −0.238 ** −0.051 *
7 Slack Resource 0.009 0.083 0.205 ** 0.119 ** 0.221 ** 0.011 0.017 −0.031
8 Ownership 0.550 0.497 −0.109 ** −0.059 ** −0.041 * 0.274 ** 0.017 −0.004 −0.034
9 Firm Size 9.616 0.551 0.129 ** −0.011 0.155 ** 0.363 ** −0.029 −0.103 ** 0.021 0.201 **

10 Money 0.084 0.012 −0.043 * 0.084 ** −0.072 ** −0.169 ** 0.042 * 0.151 ** −0.013 −0.129 ** −0.247 **
11 Intensity 1.414 1.449 0.188 ** −0.015 0.146 ** 0.054 ** −0.009 −0.077 ** 0.031 0.004 0.085 ** −0.184 **

Note: *** p < 0.001, ** p < 0.01, * p < 0.05.
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4.2. Hypothesis Testing

4.2.1. Main Effect

To reduce the influence of autocorrelation and heteroskedasticity of panel data on model
regression results, we used time-series cross-sectional feasible generalized least squares (FGLS)
regression model. While ordinary regression models assume a constant error variance throughout the
sample, the data will face heteroskedasticity problem if the variance is not the same. Cross-sectional
time-series feasible generalized-least squares regression can help to address this problem [102–106].

Table 4 shows the results of the FGLS regression analysis of the relationship between TMT’s
attention toward financial goals and R&D intensity. Model 1 only contains control variables to
control for the effects of these potential factors on the dependent variable. According to the
results, among the factors that were predicted to influence innovation and thus were controlled
in the model, three financial parameters—profitability, sales growth and cash flow of the operating
activities—showed a significant effect on the dependent variable. Hypothesis 1 is tested in Model
2 by adding the variable Money. The hypothesis proposed that TMT attention to financial goals is
negatively related to the company’s level of innovation investment. The coefficient representing this
relationship is negative and significant (β = −6.371, p < 0.01), strongly support the proposition.

Table 4. Results of regression analysis.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

ROA
0.707 *** 0.723 *** 0.660 *** 0.632 *** 0.682 *** 0.646 ***
−0.214 −0.211 −0.192 −0.192 −0.191 −0.192

Sales Growth
−0.044 * −0.036 * −0.043 ** −0.036 * −0.040 ** −0.035 *
−0.017 −0.017 −0.016 −0.016 −0.015 −0.016

CFO
0.737 *** 0.720 *** 0.677 *** 0.610 *** 0.675 *** 0.607 ***
−0.162 −0.163 −0.153 −0.156 −0.151 −0.155

CR1
0.069 −0.01 −0.452 ** −0.449 ** −0.457 *** −0.455 ***
−0.134 −0.139 −0.145 −0.142 −0.143 −0.141

Board
Independence

0.098 0.071 −0.02 −0.003 0.002 −0.005
−0.26 −0.263 −0.255 −0.259 −0.253 −0.257

Firm Age −0.001 −0.001 −0.008 −0.006 −0.007 −0.005
−0.005 −0.005 −0.005 −0.005 −0.005 −0.005

Slack Resource
−0.017 −0.026 −0.094 −0.072 −0.091 −0.071
−0.111 −0.111 −0.107 −0.106 −0.106 −0.106

Money −6.371 *** −4.432 *** −4.258 *** −3.854 *** −4.075 ***
−1.165 −1.158 −1.137 −1.129 (1.106))

Ownership −0.039 −0.037 −0.047 0.407 ***
−0.044 −0.044 −0.044 −0.038

Firm Size
0.420 *** 0.405 *** 0.408 *** −0.005
−40 −0.039 −0.038 −1.106

Money * Ownership 13.071 *** 11.424 ***
−2.255 −2.366

Money * Firm size 6.508 *** 3.737 *
−1.661 −1.678

Industry sectors Controlled Controlled Controlled Controlled Controlled Controlled
Wald Chi2 39.83 *** 69.68 *** 195.85 *** 233.10 *** 221.02 *** 245.44 ***

Note: Standard errors are in parentheses (significance levels: *** p < 0.001, ** p < 0.01, * p < 0.05, two-tailed tests).

4.2.2. Moderating Effect

Hypotheses 2 and 3 proposed that corporate ownership and firm size will moderate the negative
relationship between TMT’s attention to financial goals and firms’ innovation investment. Models 4
and 5 show the result of the proposition testing. To further eliminate the influence of multicollinearity,
we centralized the independent variable and the moderating variable and created the interaction terms
Money × Ownership and Money × Firm size, as shown in Models 4 and 5, respectively. The FGLS
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regression analysis in Model 4 showed that the coefficient of the interaction term between TMT’s
attention toward financial goals and corporate ownership were significant (β = 13.071, p < 0.001),
indicating that corporate ownership significantly moderates the relationship. Model 5 also showed the
significant moderating effect of firm size (β = 6.508, p < 0.001).

While the regression results can only point out if the moderating effects are statistically significant
or not, the plotted interaction graphs in Figures 1 and 2 clarify the comparative strength level and
the direction of the moderation. We plotted moderating figures (Figures 1 and 2) using the values of
standard deviation below and above the mean to represent the low and high levels of the moderating
variables using the coefficients in Model 6 [107] to observe the relationship between the TMT’s attention
to financial goals and the corporate innovation investment under different types of ownership and
sizes of companies.

Sustainability 2018, 10, x FOR PEER REVIEW  11 of 18 

 

Money * Firm size     6.508 *** 3.737 * 
−1.661 −1.678 

Industry sectors Controlled Controlled Controlled Controlled Controlled Controlled 
Wald Chi2 39.83 *** 69.68 *** 195.85 *** 233.10 *** 221.02 *** 245.44 *** 

Note: Standard errors are in parentheses (significance levels: *** p < 0.001, ** p < 0.01, * p < 0.05, two-
tailed tests). 

While the regression results can only point out if the moderating effects are statistically 
significant or not, the plotted interaction graphs in Figures 1 and 2 clarify the comparative strength 
level and the direction of the moderation. We plotted moderating figures (Figures 1 and 2) using the 
values of standard deviation below and above the mean to represent the low and high levels of the 
moderating variables using the coefficients in Model 6 [107] to observe the relationship between the 
TMT’s attention to financial goals and the corporate innovation investment under different types of 
ownership and sizes of companies. 

In Figure 1, the attention paid by TMT to financial goals in private companies was negatively 
related to the R&D intensity, whereas in the case of state-owned enterprises the upward slope 
illustrated a positive relationship. This partially supports the proposition in Hypothesis 2: state 
ownership not only weakens the negative relationship between TMT financial attention bias but also 
turn it into positive. Therefore, Hypothesis 2 is partially supported. 

 

Figure 1. Moderating Effect of Ownership. 

 
Figure 2. Moderating Effect of Firm Size. 

Figure 1. Moderating Effect of Ownership.

Sustainability 2018, 10, x FOR PEER REVIEW  11 of 18 

 

Money * Firm size     6.508 *** 3.737 * 
−1.661 −1.678 

Industry sectors Controlled Controlled Controlled Controlled Controlled Controlled 
Wald Chi2 39.83 *** 69.68 *** 195.85 *** 233.10 *** 221.02 *** 245.44 *** 

Note: Standard errors are in parentheses (significance levels: *** p < 0.001, ** p < 0.01, * p < 0.05, two-
tailed tests). 

While the regression results can only point out if the moderating effects are statistically 
significant or not, the plotted interaction graphs in Figures 1 and 2 clarify the comparative strength 
level and the direction of the moderation. We plotted moderating figures (Figures 1 and 2) using the 
values of standard deviation below and above the mean to represent the low and high levels of the 
moderating variables using the coefficients in Model 6 [107] to observe the relationship between the 
TMT’s attention to financial goals and the corporate innovation investment under different types of 
ownership and sizes of companies. 

In Figure 1, the attention paid by TMT to financial goals in private companies was negatively 
related to the R&D intensity, whereas in the case of state-owned enterprises the upward slope 
illustrated a positive relationship. This partially supports the proposition in Hypothesis 2: state 
ownership not only weakens the negative relationship between TMT financial attention bias but also 
turn it into positive. Therefore, Hypothesis 2 is partially supported. 

 

Figure 1. Moderating Effect of Ownership. 

 
Figure 2. Moderating Effect of Firm Size. 

Figure 2. Moderating Effect of Firm Size.

In Figure 1, the attention paid by TMT to financial goals in private companies was negatively
related to the R&D intensity, whereas in the case of state-owned enterprises the upward slope illustrated
a positive relationship. This partially supports the proposition in Hypothesis 2: state ownership not
only weakens the negative relationship between TMT financial attention bias but also turn it into
positive. Therefore, Hypothesis 2 is partially supported.

As shown in Figure 2, both lines illustrating the relationship when firm size is small and when
firm size is big have downward slopes. In addition, as TMT’s attention to financial goals increases,
the R&D intensity decreases significantly faster when the firm size is small (from 0.971 to 0.825).
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Therefore, Hypothesis 3 is strongly supported, confirming that the relationship between top managers’
attention bias toward financial goals and the level of innovation investment is more negative in small
firms than in larger firms.

5. Discussion

5.1. Theoretical Implication

The result of the negative relationship between CEO’s attention bias toward financial and the
company’s investment in innovation is consistent with what was captured in the upper echelons
theory [1], the bounded rationality literature [108,109] and attention-based view [18]. The premise
underlying the upper echelons theory can perfectly align with the notion mentioned in attention-based
view as, while Hambrick and Mason explored the human side of managers, i.e., their backgrounds
and psychological processes, conceptualizing organizational outcomes to be a reflection of top
managers’ characteristics, Ocasio focused on one aspect of the whole mechanism: the attention
bias in the manager’s cognitive process. Although top managers play the role as generalists who take
an overarching responsibility in the entire company, as the focus of attention principle explained it,
they will be selective in the issues that they focus their attention on [18]. The functional orientation
which shapes their view would drive their energy, effort and mindfulness toward a limited set of
elements and away from the others. Based on this premise, our research proposes and supports the
notion that the orientation to the financial way of doing things drives CEOs away from paying attention
and investing on long-term projects such as innovation investment. Given the role of innovation in
sustainable development of an organization as well as the economy as a whole, enriching the literature
with more and fresh considerations on the determinants which may predict the level of corporate
innovation is necessary. This is not the first time that managerial attention bias is considered as
a predictor of innovation. Previous studies also examined the influence of CEO spatial (organization’s
external versus internal focus) and temporal (past, present and future) biases [11–13] on the firm’s
engagement in innovation. However, by emphasizing the cognitive bias toward financial goals,
and illustrating the empirical evidence that it is negatively related to the level of innovation investment
in the firm, our paper again acknowledges innovation as a long-term strategic direction in comparison
with short-term financial objective.

The mechanism of attention-based view on organizational outcomes such as innovation,
however, is not “predictable from the knowledge of individual characteristics”, but is the result of that
attention linking to the immediate context in which the manager is situated [18]. On the emphasis of
this situated attention principle, this paper examines the contingency of the relationship between TMT’s
attention toward financial goals and innovation investment on two contextual factors, ownership and
firm size. The relationship turns from negative to positive in the context of state-owned companies.
This result does not contradict what was predicted, but the change in the relationship between
managers’ attention toward financial goals and innovation investment caused by the difference
between ownership types is more extreme than our prediction. The results show that, in state-owned
enterprises, TMT’s attention bias toward monetary purposes actually facilitates the investment in R&D
activities. We explain the result by re-emphasizing the notion of innovation as a long-term investment
which is crucial for the company’s survival and competitive development, and the environment in
SOEs as a soft budget constraint context [56,58]. Managers’ myopic vision caused by financial pressure
would be alleviated here. Although short-term performance goals often distract most of the senior
management team’s attention, the loose monetary restriction in state-owned enterprises may drive
financial oriented CEOs to the larger and longer-term benefit and competitiveness created by innovated
products, production line, marketing, customer service, etc. The findings acknowledge the role of
contextual factor in the interaction with individual characteristics to shape managerial cognition.
It highlights that the attention toward financial goals is not always equal to short-term vision and the
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bias to immediate profitable opportunities, and that innovation can also be appreciated when financial
goals are emphasized.

A similar explanation can be applied for the effect of company size. The larger a company is,
the looser the budget constraint is, which mitigates the pressure of short-term monetary targets on
the investment in innovation projects. At the same time, innovation conducted in large corporation
can take advantage of the economies of scale to minimize the average cost and accelerate the benefit
earned through the spillover to the whole large scale [63–68]. Therefore, large-scale enterprises tend to
be more willing to carry out innovation activities for the growth of the enterprise and the promotion
of comprehensive competitiveness to realize the long-term planning and sustainable development of
the enterprise.

5.2. Practical Implications

One of the most notable implications of our finding is that the bias toward financial goals is
more or less seen in any executive manager in reality during their cognitive processes of considering,
planning and making decisions. The linkage of managerial attention to finance-related objectives to
the firm’s innovation investment, therefore, would be widely applicable in practice.

For instance, the results suggested that, when managers are confronted with tight budget or
shareholders’ priority of profit targets, their financially biased attention would be activated and
influence their cognition and decision making, causing them to be reluctant to make investments which
are risky and take time to realize profit such as innovation. This is good for firms when short-term
financial objectives are prioritized and targeted. However, to attain long-run competitiveness,
the inflation of top managers’ attentional bias to profit and other immediate gains may limit the firms’
realization of innovative opportunities which leads to missing valuable chances to gain competitive
advantage. Therefore, an effective TMT should tread a fine line between short-term profit and revenue
versus long-term development, which should begin from broadening managers’ attention to all angles
of the picture rather than looking askew at some specific points. To do that, top manager team should
be diversified in background, personalities and working styles. Besides, additional managerial training
and development programs could be conducted on a regular basis to discuss and update executive
managers with the changing environment with new obstacles and opportunities.

In the cases of private and small-sized enterprises, the tight budget and the emphasis on short-term
financial objectives may require the company to pay even more attention to balance top management
team’s attention in making strategic decisions. Although compared to state-owned and large firms,
these firms are more sensitive to short-term spending, therefore all the investments should be more
thoroughly considered before being implemented, strategic investment for long-run sustainable
development such as innovation should also be prioritized in the strategic managerial level.

5.3. Limitations and Future Research Directions

Our research is bound by some limitations. First, the measurement of management
attention—using text analysis by word counting method—may lead to a certain level of bias because
the mention of finance-related words in a body of text in some cases does not indicate the writer’s
psychological attention. Future research can consider the context of the word use, and embedding
alternative sources such as managerial interviews, speeches, press releases, etc. Second, although our
research contributes theoretical and practical value, the empirical evidence comes from a single
industry in China. Further studies can expand the scope to different sectors to test the generalizability
the theoretical constructs and propositions.

6. Conclusions

Scientific and technological innovation is the impetus for Chinese enterprises to realize long-term
values and sustainable development. Technological advance resulting from innovation process has
brought about great improvement in labor productivity, thus contributing to rapid economic growth
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and profoundly changing our way of life. Therefore, relevant research on the innovation investment
of enterprises is of both theoretical and practical significance. Generalized least squares method was
used to do regression analysis of the sampled panel data of 484 A-share manufacturing firms listed
on the Shanghai Stock Exchange in China from 2010 to 2014, through which several conclusions have
been drawn. First, the attention paid by TMT to financial goals significantly affects the innovation
investment of the company. Specifically, when executives press the importance of monetary targets,
they reduce innovation investment, given that the effects of firm-specific characteristics are controlled.
Second, corporate ownership significantly moderates the relationship. Given the same degree of
attention bias toward financial targets, compared with those in private companies, executives in
state-owned companies tend to be more willing to invest in corporate innovation activities. Third, as the
size of the company increases, the company’s comprehensive strength and ability to resist risks also
increases, which in turn raises the willingness to undertake high-cost and long-term-to-realize-benefit
innovation activities, thus alleviating the effect of TMT’s pressure on financial performance. The results
provide practical implications for firms in balancing strategic attention toward short-run profit
and long-term sustainable gains, involving the specific context of different firm sizes and types
of ownership.
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