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and high-quality product development

Dongmei Xua,b, Changqi Taob and Jiawen Wangc
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ABSTRACT
The manufacturing industry is the foundation for building and
strengthening a country. Micro-manufacturing enterprises are the
basis for the development of manufacturing, and products are
the core and life of enterprises. Based on micro data from indus-
trial enterprises, this study conducts a statistical measurement on
the indicators of high-quality product development. Taking the
Baidu Index as the proxy variable for attention allocation, the
influence of attention allocation on high-quality development of
products is systematically examined both theoretically and empir-
ically; Additionally, it seeks to ascertain whether factor stock
adjustment has a mediating effect. The findings are as follows: 1.
Within the full sample, 63.63% of the attention allocation process
to promote high-quality development of products is achieved by
optimizing the factor stock adjustment channels. 2. Capital stock
and labor stock adjustment have a partial mediating effect on the
high-quality development of products in capital-intensive indus-
tries, while labor stock adjustment has a partial mediating effect
on labor-intensive industries. 3. The regional results show that the
adjustment of capital and labor stock has a partial mediating
effect in the eastern region. This conclusion provides a theoretical
basis for realizing the high-quality development of China’s manu-
facturing industry.
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Introduction

High-quality products are not only a weapon for the survival of enterprises, but also
the fundamental embodiment of their high-quality development.1 In today’s net-
worked world, the attentional allocation of entrepreneurs remains an important factor
in the production of enterprises (Ocasio et al., 2020). This new development stage
requires good-quality products that are aligned with the concept of ‘innovation,
coordination, green, openness, and sharing’. In other words, to develop high-quality
products, entrepreneurs must pay attention to market demand.
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The stock adjustment of production factors is the reorganization or reallocation of
production factors, which is an adaptive and routine adjustment. When entrepreneurs
notice that the marginal productivity of production factors is not equal across enter-
prises, they adjust stock to promote the flow of production factors to sectors with
high productivity levels or growth. As a result, the marginal productivity of produc-
tion factors gradually becomes more equal, production efficiency improves, and enter-
prises can achieve high-quality product development.

Therefore, in this study, the impact of attention allocation on the high-quality
development of products is examined from the perspective of factor stock adjustment.
The remainder of this paper is organized as follows. The following section reviews
the existing literature, Following this, the third section presents an analysis of the
underlying theoretical mechanism, The fourth section presents our empirical results,
and the final section concludes the paper.

Literature review

The concept of ‘attention’ originated from cognitive psychology and was introduced
into management research by Simon (1947). Simon believed what is scarce in an
organization is the ability to process information, rather than the information itself
(Simon, 1947). The limitation of attention is that it must be allocated among a certain
number of alternate uses, and the allocation of entrepreneurs’ attention involves lim-
ited allocation. This attention must be distributed among external information and
internal organizational coordination, and among productive, unproductive, and even
destructive activities (Simon, 1955). Entrepreneurs may try to acquire new projects by
ignoring current operations, which means business growth may face opportunity
costs. If successful, this can lead to business growth and profitability (Helfat &
Peteraf, 2015); if it fails, the business is likely to face an existential crisis. At this
point, entrepreneurs’ attention will be shifted toward the survival of the business
rather than on new projects (Ocasio et al., 2020).

The effectiveness of attention depends on what the entrepreneur focuses on. An
entrepreneur’s attention allocation can determine the firm’s size, growth rate, and
level of innovation activity (Gifford, 1992). When entrepreneurs turn their attention
to customers by continuously interacting with them, they can gain valuable informa-
tion about future market demand, which helps them decide whether to adjust the size
of the business. In contrast, when entrepreneurs turn their attention to R&D, it can
increase the level of innovation activity and the rate of new product introductions
(Srivastava et al., 2021).

By giving their limited attention to the stimuli related to decision-making, deci-
sion-makers can adjust the stock of production factors, optimize resource allocation,
stimulate innovation and entrepreneurial behavior, and achieve high-quality product
development (Barnett, 2008; Ocasio, 1997;; Ren & Guo, 2011; Sullivan, 2010).

In summary, attention allocation is very important in terms of enterprise produc-
tion decisions, and it affects the high-quality development of enterprise products.
There is abundant literature on the impact of attention allocation on enterprise devel-
opment, but few studies examine attention allocation to promote high-quality product
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development; furthermore, no research has examined the impact of attention allocation on
high-quality product development from the perspective of factor stock adjustment. Based
on the above considerations, it is of great practical significance to study the mechanism of
attention allocation in high-quality development of enterprise products. From a micro-
scopic perspective, this study examines the impact of attention allocation on high-quality
product development by constructing an indicator of high-quality product development,
and discusses the mediating effect of factor stock adjustment. It enriches the theoretical
results on high-quality development at the micro level.

Theoretical mechanism

This section combines the modeling ideas of Lai et al. (2006) with the endogenous
growth model of Rivera-Batiz and Romer (1991), establishes a theoretical model, and
theoretically shows that attention allocation and factor stock adjustment are essential
for high-quality product development. In doing so, this study aims to provide a the-
oretical basis for future empirical research. Compared with the existing research, this
can result in three improvements: (1) separating the physical capital in the produc-
tion function into the original capital of the enterprise and adjustment of the capital
stock, and separating labor into the original labor of the enterprise and adjustment of
labor stock, which is different from the research of Lai et al. (2006), (2) introducing
attention allocation as a production factor in the C-D production function, and (3)
introducing high-quality product development into the utility maximization function
of the household sector.

Model

The model takes as an assumption that there are two sectors in society: the final
product production sector and household sector.

Final product production sector
Entrepreneurs’ attention allocation is the process by which entrepreneurs use their
knowledge and abilities to discover various potential profit opportunities and resource
allocation methods. Therefore, attention allocation can be regarded as a factor of pro-
duction. This study incorporates attention allocation Atte into the production func-
tion (together with capital and labor), separates capital into K and Capi, and
separates labor into L and Empl: Capi and Empl represent the adjustments of enter-
prise capital stock and labor stock, respectively.

At this point, the production function can be written as

Y ¼ A K þ Capið Þa Lþ Emplð ÞbAtten (1)

In the formula, A is the total factor productivity, a is the output elasticity of the
enterprise’s original capital K and capital stock adjustment Capi, b is the output elas-
ticity of the enterprise’s original labor L and labor stock adjustment Empl, and n is
the output elasticity of attention allocation. By minimizing the cost, we obtain
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s:t: min rðK þ CapiÞ þ wðLþ EmplÞ þ cAtte
� �

(2)

where w is the labor price, r is the price of capital, and c is the cost of attention allo-
cation. Assuming that both the capital and labor markets are perfectly competitive,
the prices of K and Capi are the same and the prices of L and Empl are the same.

Household sector
Consumption and wealth (i.e., the savings of households) can bring positive utility to
people. According to macroeconomic theory, saving equals investment. Therefore,
this study assumes that all funds needed by enterprises to increase capital investment
come from household savings; that is, the increase in enterprise capital investment is
equal to the decrease in household savings. Since labor brings bad experiences to peo-
ple, the utility of labor to people is negative. To obtain maximum utility, households
use all their savings for investment. Therefore, the utility maximization function of
the household sector can be expressed as:

max
ðþ1

0
lnC þ h lnCapi� g ln ðLþ EmplÞ� �

e�qtdt (3)

In the formula, C is household consumption; and h and g represent the import-
ance of wealth and labor to the personal welfare of households, respectively; q is the
subjective discount rate; and h,g, and q are all positive numbers.

Additionally, the number of products that consumers consume is related to the
product’s cost-effectiveness. To maximize their own utility, consumers will choose to
consume cost-effective products; that is, they will choose products with good quality
and low prices. According to Khandelwal et al. (2013) enterprise product quality het-
erogeneity model, the number of products consumed by consumers by q can be
expressed as

q ¼ p�rQualr�1 E
P

(4)

In the formula, Qual represents product quality, which this study uses to represent
the high-quality development of the product (where p is the product price, E is con-
sumer expenditure, P is the price index faced by consumers, and r>1 is the elasticity
of substitution between product categories).

Since it is assumed that there are only two sectors in society, the number of prod-
ucts consumed by consumers in equation (4) is the total consumption of household
sectors in equation (3):

C ¼ q (5)

Substituting Equations (4) and (5) into equation (3), the utility maximization func-
tion of the household sector will be as follows:
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max
ðþ1

0
r� 1ð Þ lnQual � r ln pþ ð lnE� ln PÞ þ h lnCapi� g ln ðLþ EmplÞ� �

e�qtdt

(6)

Capi is the total investment in the household sector (that is, household savings),
and its accumulation equation can be expressed as:

Capi
� ¼ wðLþ EmplÞ þ rCapi�C (7)

Market general equilibrium

Final product production sector
Assuming that the price of the final product is 1, the profit maximization function of
the final product production department can be obtained as follows:

max p ¼ A K þ Capið Þa Lþ Emplð ÞbAtten�r K þ Capið Þ�w Lþ Emplð Þ�cAtte (8)

By calculating the first-order partial derivatives of equation (8) with respect to
Capi,Empl, andAtte, and making them 0, the first-order conditions for maximizing
profit can be obtained as follows:

a � Y
K þ Capi

¼ r (9)

b � Y
Lþ Empl

¼ w (10)

n � Y
Atte

¼ c (11)

From (9) and (11), we obtain

Capi ¼ ac
rn

Atte�K (12)

From (10) and (11), we obtain

Empl ¼ bc
wn

Atte�L (13)

Household sector
Assuming that the savings of the household sector constitute the entire capital accu-
mulation of the enterprise, the present value Hamiltonian function can be expressed
as:
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HU ¼ r� 1ð Þ lnQual � r ln pþ lnE� ln Pð Þ þ h lnCapi� g ln ðLþ EmplÞ� �
e�qt

þk wðLþ EmplÞ þ rCapi� C
� �

(14)

Assuming that E
P ¼ 12, then

HU ¼ r� 1ð Þ lnQual � r ln pþ h lnCapi� g ln ðLþ EmplÞ� �
e�qt

þk wðLþ EmplÞ þ rCapi� C
� �

(15)

By calculating the first-order partial derivatives of equation (15) with respect to
Capi, L,C, andk, and combining Equations (7) (9) (10), and (11), we obtain

Qual ¼ abA2LCapi K þ Capið Þ2a�1 Lþ Emplð Þ2b�1Atte2n

qgCapi� hwL

" #1�r

(16)

Based on the above theoretical analysis, it can be seen from Equation (12) that the
allocation of attention has a positive impact on the adjustment of capital stock.
Additionally, according to Equation (16), the adjustment of capital stock will affect
the high-quality development of products; thus, Hypothesis 1 is obtained.

Hypothesis 1: Attention allocation affects the development of high-quality products by
influencing the adjustment of capital stock. By allocating attention to capital,
entrepreneurs can adjust the amount of capital used to improve technological processes,
increase the marginal output of capital and production efficiency, and promote high-
quality product development.

From Equation (13), attention allocation positively affects the adjustment of labor
stock. By combining this with Equation (16), we obtain Hypothesis 2.

Hypothesis 2: Attention allocation affects the high-quality development of products by
influencing the adjustment of labor stock. Entrepreneurs allocate their attention to
human capital. Adjusting the stock of human capital in various departments can
increase the marginal output of human capital, improve efficiency, promote enterprise
technological innovation, and achieve high-quality product development.

In different industries, the products produced by enterprises have different tech-
nical content, degrees of complexity, and product profit margins, thereby resulting in
different levels of attention among entrepreneurs (Shi & Jin, 2019). Therefore,
Hypothesis 3 is obtained.

Hypothesis 3: The influence of attention allocation on high-quality product development
is heterogeneous across industries.

The mechanism of action is presented in Figure 1.
Due to varying levels of economic development, economic structures, and degrees

of openness, there are obvious differences between regions (Miao & Feng, 2020),
which lead to different amounts of attention being allocated by entrepreneurs. The
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distribution of entrepreneurs’ attention to different regions leads to regional differen-
ces in high-quality product development. Thus, Hypothesis 4 is obtained.

Hypothesis 4: The influence of attention allocation on high-quality product development
exhibits regional heterogeneity.

The mechanism of action is presented in Figure 2.

Empirical analysis

Variable description

Explained variable
In this study, the explained variable refers to the high-quality development of enter-
prise products.3 High-quality economic development is a state in which the economy
shifts from a high-speed growth stage to a high-quality development stage (Jin, 2018).

Industry 1

factor 

stock 

adjustm

ent

High-

quality 

product 

develop

ment

Product 

technical content

Entrepreneur 

attention allocation

product 

complexity

product profit 

margin

factor 

stock 

adjust

ment

High-

quality 

product 

develop

ment

factor 

stock 

adjust

ment

High-

quality 

product 
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ment
Industry 2 Industry n

Source: Author’s elaboration.

Figure 1. Industry heterogeneity of attention allocation affecting high-quality product
development.
Source: Author’s elaboration.
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stock 
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ment
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Source: Author’s elaboration.

Figure 2. Regional heterogeneity of attention allocation affecting product quality development.
Source: Author’s elaboration.
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Similarly, this study defines high-quality development of enterprise products as a new
state of enterprise product development. The new development that is in line with
the development concept of ‘innovation, coordination, green, openness, and sharing’
is fundamentally different from the high quality of products. Product quality is the
degree to which a product meets the requirements of technical parameters. Products
that meet the requirements of the technical parameters are qualified products. The
more products that exceed the requirements of the technical parameters, the higher
the quality.

Based on existing literature (Li et al., 2021; Mlachila et al., 2017; Yang et al., 2021;
Zhang, 2020) and the availability of data, four indicators are selected to measure the
high-quality development of products: ‘growth rate,’ ‘enterprise profit,’ ‘unit energy
consumption output,’ and ‘export performance’. The growth rate is measured by the
‘growth rate of sales output value’ of manufacturing enterprises, which can ensure the
stable growth of sales output value, which indicates that it can meet people’s needs
for a better life and is the embodiment of the concept of innovation and develop-
ment; the enterprise profit is measured by the ‘main business income profit rate’ of
manufacturing enterprises, which can ensure the stable growth of sales output value,
indicating that it can meet people’s needs for a better life and is the embodiment of
the concept of innovation and development. The unit energy consumption output is
measured by ‘sales output value/energy consumption,’ which reflects the green devel-
opment concept; the export performance is measured by ‘export delivery value/enter-
prise main business income,’ which reflects not only the concept of open
development, but also the concept of shared development. Apart from the ‘energy
consumption’ data, which are taken from the National Bureau of Statistics’ website,
the other measurement data are taken from the micro database of Chinese industrial
enterprises (from 2011 to 2014). Since the energy consumption data are only industry
data, the unit energy consumption output is calculated by adding up the sales output
value data according to the binary industry; to obtain the total sales output value of
the industry, the total sales output value of the industry is then divided by the energy
consumption of the industry. The relevant indicators are all actual values after defla-
tion based on data from 1998.

Given that the measurement units of each index are not uniform, it is necessary to
standardize each index first and then use the principal component analysis method to
determine the weight, perform a weighted synthesis, and finally obtain the overall
indicators of high-quality development of enterprise products.

Core explanatory variables
The core explanatory variable in this study is attention allocation. Akarsu and S€uer
(2022) use the Google search index to measure investors’ attention to test the impact
of investors’ limited attention on stock returns. Inspired by Akarsu and S€uer (2022)
attention quantification idea, combined with Chinese Internet users’ Internet search
habits, this study selects the Baidu Index as a proxy variable for attention allocation.
The frequency of Baidu search keywords can reflect people’s attention to objects, and
search engine users trust their search results. Therefore, the Baidu Index can be used
to indicate the attention allocation. According to the classification of the national
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economy industry (GB/T 4754-2011) and the Baidu Index, 300 keywords related to
product production are searched by industry, and the daily frequency results are com-
bined with the annual result as a proxy variable for the manufacturer’s attention allo-
cation indicator.4 Owing to the large number of Internet users using the Baidu search
engine, the Baidu Index obtained by selecting appropriate search keywords can more
accurately reflect the changes in the attention of Internet users. By counting the daily
frequency search data of netizens, the weighted sum of each keyword in the Baidu
webpage is calculated to obtain the Baidu Index. The Baidu Index is divided into the
PC Baidu Index and mobile Baidu Index. In this study, the Baidu Index in the bench-
mark regression is the total index, which is the sum of the PC Baidu Index and
mobile Baidu Index. At the same time, the PC Baidu Index and mobile Baidu Index
are used to test for robustness.

An important aspect of supply-side structural reform is to improve the adaptability
and flexibility of the supply structure to demand changes and better meet the needs
of the people. To produce high-quality products, manufacturers need to pay attention
to changes in Internet users’ attention. It is reasonable to use the Baidu Index that is
calculated from Internet users’ daily frequency search data as a proxy variable for
manufacturers’ attention allocation.

Mediating variable
The mediating variable in this study is the factor stock adjustment. The stock adjust-
ment of production factors is the reorganization or reallocation of production factors,
and it is an adaptive and routine stock adjustment. Since the marginal productivity of
production factors in different enterprises is often unequal, this will promote the flow
of factors of production to the enterprise sector with high productivity or high prod-
uctivity growth, thereby promoting improvement in the production efficiency of a
single manufacturing enterprise and the overall manufacturing industry, and acceler-
ating economic growth. In other words, the adjustment of the stock of factors will
promote economic development to a higher quality. This study divides the adjust-
ment of factor stock into two major categories: capital stock adjustment and labor
stock adjustment,5 which are measured by changes in capital and labor within the
enterprise, respectively.

Referring to the capital stock adjustment model of Li and Tang (2003), the calcula-
tion of the capital stock adjustment and labor stock adjustment in this study is shown
in Table 1. This means the closer the labor-capital ratio in the enterprise is to the
optimal labor-capital ratio of the enterprise, the higher the quality of the products
produced by the enterprise.

Control variable
To avoid missing variables, and based on the literature, enterprise efficiency, enter-
prise average wages, enterprise age, enterprise cash flow, enterprise interest expend-
iture, paid-in capital change rate, and enterprise ownership characteristics are selected
as controls variable. Expected corporate efficiency, average corporate wages, corporate
cash flow, corporate interest expenses, and the rate of change in paid-in capital are
positively correlated with high-quality product development, while corporate age and
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ownership characteristics are negatively correlated with high-quality product
development.

The definitions of the variables in this paper are shown in Table 1.

Econometric model construction and data sources

Econometric model construction
To verify the hypotheses proposed in this study, the following multiple mediating
effect model was established:

lnQualit ¼ a0 þ a1 lnAtteit þ a2 lnControl1it þ e1it (18)

lnCapiit ¼ b0 þ b1 lnAtteit þ b2 lnControl2it þ e2it (19)

lnEmplit ¼ c0 þ c1 lnAtteit þ c2 lnControl3it þ e3it (20)

lnQualit ¼ d0 þ d1 lnAtteit þ d2 lnCapiit þ d3 lnEmplit þ d4 lnControl1it þ e4it (21)

where i represents an individual; t represents time; Control represents control varia-
bles; a, b, c and d are regression coefficients; and e represents random error terms.
Equations (18) and (21) take high-quality product development as the explained

Table 1. Variable definition.
variable symbol index description

explained variable product high-quality
development

Qual Calculated according to the above

core explanatory variables attention allocation Atte Baidu Search Index
mediating variable capital stock adjustment Capi 1/abs (current year’s labor stock

^average capital stock of the
industry in that year / average labor
stock of the industry in that year -
current year’s capital stock)

labor stock adjustment Empl 1/abs (current year’s capital stock
^average labor stock of the
industry in that year / average
capital stock of the industry in that
year - current year’s labor stock)

control variable enterprise efficiency Effi industrial output / number
of employees

enterprise average wages Wage total wages payable by the enterprise
/ number of employees

enterprise age Age current year - year of business
opening þ1

enterprise cash flow Cash enterprise net profitþ depreciation
this year

enterprise interest
expenditure

Loan interest expense

paid-in capital change rate Paid paid-in capital for the year - paid-in
capital of the previous year/
total assets

enterprise ownership
characteristics

Owne the ratio of national capital to paid-in
capital is greater than 0.5 and the
value is 1; otherwise, the value is 0

Source: Author’s elaboration.
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variable and enterprise efficiency, enterprise average wages, enterprise age, enterprise
cash flow, paid-in capital change rate, and enterprise ownership characteristics as con-
trol variables; in Equation (19), capital stock adjustment is taken as the explained vari-
able, and enterprise efficiency, enterprise average wages, enterprise cash flow, enterprise
interest expenditure, paid-in capital change rate, and enterprise ownership characteris-
tics are selected as control variables; in Equation (20), with the adjustment of labor
stock as the explanatory variable, enterprise efficiency, enterprise average wage, enter-
prise age, and enterprise ownership characteristics are selected as the control variables.

To test the hypotheses proposed in this article, a multiple mediating effect model
(Preacher & Hayes, 2008) is used. The first step is to regress Equation (18) – if a1 is
significantly positive, then Equations (19) and (20) are regressed; the second step is
to regress Equations (19) and (20) at the same time, and if both b1 and c1 are signifi-
cant, this means attention allocation can significantly affect capital stock adjustment
and labor stock adjustment; the third step is to regress Equation (21). If d2 and d3
are significant, but d1 is not, this means capital stock adjustment and labor stock
adjustment have a mediating effect in the process of attention allocation, which
affects the high-quality development of products. If d2, d3, and d1 are significant and
d1 is smaller than a1, this indicates that the adjustment of capital stock and labor
stock has a partial mediating effect.

Data source and processing
The data used in this study are obtained from the database of Chinese industrial enter-
prises (data from 2011–2014). According to the national economic industry classifica-
tion (GB/T4754-2011) standard, manufacturing enterprises with codes of 13–43
(excluding 38) are selected as the analysis samples, and the selected data are processed
in more detail (Brandt et al., 2012; Yang, 2015). All indicators expressed in currency
are deflated using 1998 as the base period, the total industrial output value index is
deflated using the regional factory price index of industrial products, and the fixed cap-
ital stock is deflated using the fixed asset investment price index. The regional factory
price index of industrial products and the fixed asset investment price index data are
obtained from the statistical database of the China Economic Network.

The stock of fixed assets adopts the perpetual inventory method and is calculated
according to the formula ‘investment in the current period¼ total fixed assets in the
current period, total fixed assets in the previous period, and the depreciation of fixed
assets in the current period’.

Attention allocation data are obtained from the daily frequency data of the Baidu
Index. We sum up all daily frequency data by year to obtain the annual data, and
then sum up the frequency of keywords in the industry according to the industry of
keywords to obtain the Baidu Index of the industry.

All data in the article are then standardized.

Regression analysis

In this study, the fixed-effects model is used to estimate Equations (18) and (21). The
disturbance terms of Equations (19) and (20) often have a synchrony correlation.
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Therefore, for Equations (19) and (20), the seemingly uncorrelated regression (SUR-i)
is used for estimation.

The results obtained are shown in Table 2. Model 1 (step 1), which corresponds to
Equation (18), is estimated by the fixed effect model; Models 2 and 3 (step 2) are
estimated by seemingly uncorrelated regression; and Model 4 (step 3) is estimated by
the fixed effect model.

The LM test in Table 2 shows that there is a contemporaneous correlation between
the disturbance terms of Models 2 and 3 at a significance level of 1%. This shows
that if a single equation is used to estimate Models 2 and 3, errors will occur.

The impact of attention allocation on the high-quality development of products
From the regression results of Model 1 in Table 2, it can be seen that the coefficient
of the core explanatory variable attention allocation passed the significance test at the
1% level, indicating that the improvement of attention allocation has a significant
role in promoting the high-quality development of products. This is because entrepre-
neurs focus on specific information that is conducive to the high-quality development
of products and make accurate and rapid decisions based on the actual situation of
the enterprise (Vergne & Depeyre, 2016), which promotes the high-quality develop-
ment of products.

Table 2. Estimates of the multiple mediating effects model.

step one
step two

step three
variables Model 1lnQual Model 2lnCapi Model 3lnEmpl Model 4lnQual

lnAtte 0.054���
(5.20)

0.009���
(6.06)

0.008���
(5.49)

0.004���
(5.69)

lnCapi 0.356���
(8.31)

ln Empl 0.440���
(7.65)

ln Effic 0.018���
(5.57)

0.019���
(9.08)

0.014���
(4.30)

lnWage 0.017���
(6.33)

0.004��
(2.25)

0.008���
(6.09)

0.014���
(5.41)

lnAge �0.004�
(-1.74)

�0.005
(-1.28)

lnCash 0.060���
(4.59)

0.125���
(35.12)

0.327���
(102.68)

0.016���
(3.66)

ln Loan 0.078���
(9.56)

0.152���
(56.56)

0.106���
(26.53)

0.068���
(16.89)

ln Paid 0.006���
(3.04)

0.014
(0.82)

0.013���
(9.28)

0.008���
(4.24)

lnOwne �0.019
(-1.18)

�0.022�
(-1.95)

�0.035���
(-3.17)

�0.015
(-0.92)

constant terms 0.433���
(3.86)

0.105���
(73.16)

0.112���
(62.75)

0. 413���
(14.07)

n 268375 268526 268526 268375
R2 0.0018 0.6816 0.5018 0.0201
F 8151.10��� 850.27��� 2423.15��� 270.56���
RMSE 0.5436 0.6387
LM test 93836.196���[0.0000]
�p< 0.1.��p< 0.05.���p< 0.01 and t-value in parentheses below the regression coefficient; p-value in square brackets.
Source: Author’s elaboration.
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The influence of attention allocation on capital stock adjustment and labor
stock adjustment
The estimated coefficients of the core explanatory variable, attention allocation, are
significantly positive at the 1% significance level in both Models 2 and 3. This shows
that the allocation of attention promotes the adjustment of capital stock and labor
stock. This is because enterprise performance affects managers’ attention allocation
directions (Ocasio, 2011). According to the theory of corporate behavior, an enter-
prise’s production decisions are made under the logic of pursuing results, which
requires the enterprise to adjust its factor stock.

The mediating effect of capital stock adjustment and labor stock adjustment
As shown in Table 2, the estimated coefficients of capital stock adjustment and labor
stock adjustment in Model 4 are both significantly positive, and the estimated coeffi-
cient of attention allocation is also significantly positive at the 1% significance level,
but less than that in Model 1. Therefore, capital stock adjustment and labor stock
adjustment have a partial mediating effect on the attention allocation process, thereby
affecting the high-quality development of products. Although the adjustment of factor
stock is crucial to achieve high-quality product development, entrepreneurs will allo-
cate most of their attention to the adjustment of factor stock, and corporate social
responsibility activities and stakeholders are also part of the entrepreneur’s attention
distribution, which cannot be ignored. Therefore, the adjustment of factor stock plays
a partial mediating role in the attention allocation process, thereby affecting the high-
quality development of products.

The multiple mediating effects in the estimation results in Table 3 can be repre-
sented as follows:

As shown in Figure 3, using the sequential test method, the mediating effects of
the capital stock adjustment and labor stock adjustment are both significant.

The results of calculating the absolute and relative contributions of the two types
of mediation effects are presented in Table 3.

It can be seen from Table 3 that the mediating effect of attention allocation to pro-
mote the high-quality development of products through capital stock adjustment is
0.003, and the relative contribution is about 27.27%. Therefore, Hypothesis 1 is veri-
fied. The mediating effect of attention allocation in promoting high-quality product
development through labor stock adjustment is 0.004, with a relative contribution of
approximately 36.36%. Thus, Hypothesis 2 is verified. In the process of attention allo-
cation to promote high-quality product development, 63.63% are achieved by opti-
mizing the adjustment channel of the factor stock.

Table 3. The mediating effect of factor stock adjustment.
conduction mechanism absolute contribution relative contribution

capital stock adjustment 0.003 27.27%
labor stock adjustment 0.004 36.36%
total mediation effect 0.007 63.63%
direct effect 0.004 36.37%
total effect 0.011 100.00%

Source: Author’s elaboration.
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Endogenous problems

A two-way causality in the regression equation will cause serious endogeneity prob-
lems. The micro data of industrial enterprises from 2011 to 2014 are used to con-
struct the explained variable product high-quality development index, and the relative
macro Baidu Index is used as the proxy variable for the explanatory variable attention
allocation. Logically, macro-level data have very little impact on micro-level data.
Therefore, it is reasonable to believe that the two-way causality between attention
allocation and high-quality product development is not obvious.

There may be a two-way causal relationship between the adjustment of factor
stocks and the high-quality development of products (that is, the more high-quality
production enterprises are, the more likely they are to adjust their factor stocks). For
the sake of robustness, this study adopts the one-period lagging attention allocation
as the instrumental variable of the current period’s attention allocation, the one-
period lagged capital stock adjustment as the instrumental variable of the current
period’s capital stock adjustment, and the one-period lagged labor stock adjustment
as the instrumental variable of the current period’s labor stock adjustment, which
also tests the robustness of the study’s conclusions. Table 4 presents the results of the
instrumental variable regression model.6

It can be seen from Table 4 that the attention allocation coefficients in Models 5,
6, 7, and 8 are all significantly positive. The attention allocation coefficient in Model
8 is smaller than that of Model 5. Both the capital stock adjustment and labor stock
adjustment coefficients are significantly positive. This finding is consistent with the
results presented in Table 3, and shows that considering the endogeneity of the varia-
bles, the conclusions are robust.

Robustness test

Hausmann test
To verify that the fixed-effects model used in this study is appropriate, the Hausmann test
is performed using Equations (18) to (21). Through testing, it is found that the p-values
of Equations (18) to (21) are all less than 0.01, which indicates that they are significant at
the 1% significance level. Therefore, it is appropriate to use the fixed-effects model for the
estimation, and the conclusions obtained are reliable.
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Figure 3. The multiple mediating effect of factor stock adjustment.
Source: Author’s elaboration.
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Change the variable measurement method
Using the PC Baidu Index and mobile Baidu Index as proxy variables for attention
allocation, the multiple mediation effect model estimation is performed again on
Equations (18) to (21), and the results are shown in Table 5.

Compared to the results in Table 2, the main variables are only slightly different
in the size of the coefficients, and the signs and significance of the coefficients are
almost the same as those in Table 2. According to the sequential test method of the
mediation effect model, the mediation effect of the capital stock adjustment and labor
stock adjustment is still significant, which shows that the results obtained from the
empirical regression are robust.

Heterogeneity discussion

From the previous analysis, it can be seen that the impact of attention allocation on
the high-quality development of products has heterogeneity across both industries
and regions.

Table 4. Instrumental variable regression.
step one step two step three

variables Model 5lnQual Model 6lnCapi Model 7lnEmpl Model 8lnQual

lnAtte 0.052���
(5.01)

0.009���
(6.20)

0.008���
(5.69)

0.018���
(2.99)

lnCapi 0.122���
(15.06)

ln Empl 0.427���
(79.43)

n 216617 216745 216745 89350
F 180.75 844.05 2419.09 1632.60
�p< 0.1.��p< 0.05.���p< 0.01 and t-value in parentheses below the regression coefficient.
Source: Author’s elaboration.

Table 5. Multimedia effect model estimation of PC and mobile Baidu Index.
PC Baidu Index Mobile Baidu Index

step one
step two

step three step one
step two

step three
variables lnQual lnCapi ln Empl lnQual lnQual lnCapi ln Empl lnQual

lnAtte 0.042���
(13.35)

0.012���
(5.78)

0.017��
(2.49)

0.032���
(14.06)

0.022���
(8.46)

0.007���
(5.32)

0.006���
(4.66)

0.005���
(8.97)

lnCapi 0.365���
(8.51)

0.356���
(8.33)

ln Empl 0.438���
(37.52)

0.439���
(37.66)

control
variables

268375 268523 268523 268375 268375 268523 268523 268375

N 0.0062 0.6762 0.4873 0.0167 0.0109 0.6762 0.4875 0.0215
R2 116.53 851.85 2082.96 248.34 207.20 851.11 2077.51 320.70
F 0.042���

(13.35)
0.012���
(5.78)

0.017��
(7.49)

0.032���
(14.06)

0.022���
(8.46)

0.007���
(5.32)

0.006���
(4.66)

0.005���
(8.97)

�p< 0.1.��p< 0.05.���p< 0.01 and t-value in parentheses below the regression coefficient.
Source: Author’s elaboration.
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Industry heterogeneity
Manufacturing enterprises are divided into three categories according to their indus-
tries:7capital-, labor-, and technology-intensive ones. Table 6 shows the estimation
results of the multiple mediation effects models for each type of industry.

As shown in Table 6, capital stock adjustment and labor stock adjustment have a
partial mediating effect in the process of attention allocation, thereby affecting the
high-quality development of products in capital-intensive industries, which is consist-
ent with the full sample. In technology-intensive industries, the impact of attention
allocation on capital stock adjustment and labor stock adjustment is not significant,
and the coefficient product method needs to be used to further test the mediation
effect. Through the Sobel, Aroian, and Goodman tests, it is further judged that capital
stock adjustment and labor stock adjustment in technology-intensive industries have
no significant mediating effect on the process of attention allocation affecting the
high-quality development of products. In labor-intensive industries, the mediating
effect of capital stock adjustment in the process of attention allocation affecting the
high-quality development of products is not significant, whereas the mediating effect
of labor stock adjustment in the process of attention allocation affecting the high-
quality development of products is significant. The reason for this phenomenon may
be that in technology-intensive industries, entrepreneurs focus more on innovation
and less on factor allocation, resulting in an insignificant mediating effect of factor

Table 6. The estimation results of the multiple intermediary effects model per industry.

industry variables
step one

step two
step three

lnQual lnCapi ln Empl lnQual

capital-intensive industries lnAtte 0.019�
(1.82)

0.051���
(13.76)

0.047�
(1.74)

0.015��
(2.35)

lnCapi 0.329���
(9.39)

ln Empl 0.472���
(13.10)

N 115446 115500 115500 115446
control variables yes yes yes yes

fixed effect yes yes yes yes
technology-intensive industries lnAtte 0.092���

(4.62)
0.005
(1.37)

0.014
(1.29)

0.021���
(3.47)

lnCapi 0.058
(1.09)

ln Empl 0.699�
(1.72)

N 84927 84982 84982 84927
control variables yes yes yes yes

fixed effect yes yes yes yes
labor-intensive industries lnAtte 0.044���

(10.15)
0.032
(0.53)

0.089�
(1.86)

0.027���
(15.23)

lnCapi 0.151
(0.50)

ln Empl 0.607���
(160.65)

N 68002 68041 68041 68002
control variables yes yes yes yes

fixed effect yes yes yes yes
�p< 0.1.��p< 0.05.���p< 0.01 and t-value in parentheses below the regression coefficient.
Source: Author’s elaboration.
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stock adjustment; labor-intensive industries rely more on the use of labor and are less
dependent on capital, therefore resulting in an insignificant mediation effect of capital
stock adjustment.

The absolute and relative contributions of capital stock adjustment and labor stock
adjustment on the high-quality development of products in different types of indus-
tries are calculated. The results are presented in Table 7.

As can be seen from Table 7, when allocating attention to promote high-quality
product development in capital-intensive industries, 31.48% of the processes are real-
ized by optimizing the adjustment of capital stock, while 40.74% are realized by opti-
mizing the adjustment of labor stock. That is, a total of 72.22% is realized by
optimizing the adjustment channel of the factor stock. The mediating effect of factor
stock adjustment in technology-intensive industries is not significant. In labor-inten-
sive industries, the mediating effect of the capital stock adjustment is not significant,
and the relative contribution of the labor stock adjustment is 62.94%. That is, when
allocating attention to promoting high-quality product development in labor-intensive
industries, 62.94% is achieved by optimizing the adjustment channels of factor stock.
Thus, Hypothesis 3 is verified .

Regional differences
Based on the full sample, the 31 provinces are divided into three regions: east, mid-
dle, and west.8 This section discusses the heterogeneity of the factor stock adjustment
in the process of attention allocation affecting the high-quality development of prod-
ucts per region. The estimated results of the multiple mediation effects of enterprises
in the three regions are presented in Table 8.

It can be seen from the results in Table 8 that capital stock adjustment and labor
stock adjustment have a partial mediating effect on the process of attention allocation
affecting the high-quality development of products in the eastern region; The Sobel,
Aroian, and Goodman tests are further applied to the capital stock adjustment and
labor stock adjustment in the central and western regions, revealing that the media-
ting effect of the capital stock adjustment and labor stock adjustment in the central
and western regions is not significant. There may be two reasons for this phenom-
enon. First, as the frontier of reform and opening up, the eastern region has gathered
a large number of high-productivity and high-quality enterprises. Entrepreneurs have
paid sufficient attention to the allocation of factors of enterprises in the eastern
region, but have paid less attention to the allocation of factors of enterprises in the
central and western regions. Therefore, the effect of attention allocation on the

Table 7. The mediating effect of factor stock adjustment.
capital-intensive technology-intensive labor-intensive

absolute
contribution

relative
contribution

absolute
contribution

relative
contribution

absolute
contribution

relative
contribution

capital stock adjustment 0.017 31.48% 0.0003 1.28% 0.0048 5.59%
labor stock adjustment 0.022 40.74% 0.0098 41.88% 0.0540 62.94%
total mediation effect 0.039 72.22% 0.0024 43.16% 0.0588 68.53%
direct effect 0.015 27.78% 0.0210 56.84% 0.0270 31.47%
total effect 0.054 100.00% 0.0234 100.00% 0.0858 100.00%

Source: Author’s elaboration.
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adjustment of factor stocks in the central and western regions is not significant.
Second, most industries in the central and western regions are traditional industries.
In addition, infrastructure construction is backward, and the adjustment of capital
stock and labor stock is not large. Consequently, the impact of capital stock adjust-
ment and labor stock adjustment on the high-quality development of products is not
significant. Thus, Hypothesis 4 is verified.

Further analysis shows that when allocating attention to promote the high-quality
development of products in the eastern region, 19.23% is achieved by optimizing the
adjustment of capital stock, and 15.38% is achieved by optimizing the adjustment of
labor stock. Therefore, a total of 34.61% is realized by optimizing the adjustment
channel of the factor stock.

Conclusion and policy implications

This study examines the mediating effect of factor stock adjustment in the process of
attention allocation to promote high-quality product development. The empirical
results show that across the whole sample, the adjustment of capital stock and labor
stock have a partial mediating effect on the influence of attention allocation on the
high-quality development of products. From the results for different industries, capital

Table 8. Estimates of multiple intermediary effects by region.

region variables
step one

step two
step three

lnQual lnCapi lnEmpl lnQual

eastern region lnAtte 0.057���
(7.48)

0.014���
(8.38)

0.015���
(5.75)

0.017���
(8.20)

lnCapi 0.361���
(6.28)

ln Empl 0.253���
(41.37)

N 238642 238768 238768 238642
control variables yes yes yes yes
fixed effect yes yes yes yes

central region lnAtte 0.039���
(4.63)

0.008
(0.59)

0.0199
(0.28)

0.013���
(2.84)

lnCapi 0.030���
(2.66)

ln Empl 0.032
(1.45)

N 25180 25194 25194 25180
control variables yes yes yes yes
fixed effect yes yes yes yes

western region lnAtte 0.086��
(2.15)

0.024
(0.83)

0.020���
(3.08)

0.021���
(2.78)

lnCapi 0.016
(1.44)

ln Empl 0.006
(0.68)

N 4553 4560 4560 4553
control variables yes yes yes yes
fixed effect yes yes yes yes

�p< 0.1.��p< 0.05.���p< 0.01 and t-value in parentheses below the regression coefficient.
Source: Author’s elaboration.
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stock adjustment and labor stock adjustment have a partial mediating effect on the
impact of attention allocation on the high-quality development of products in capital-
intensive industries; labor stock adjustment in labor-intensive industries has a partial
mediating effect. From a regional sample perspective, the adjustment of capital stock
and labor stock in the eastern region has a partial mediating effect on the impact of
attention allocation in terms of the high-quality development of products.

This study’s findings have several policy implications. Based on their own advan-
tages, government departments can formulate relevant policies to guide the flow of
capital and labor in a timely manner, reduce barriers to the flow of production fac-
tors, and promote high-quality product development.

Due to data limitations, we could not continue to refine the high-quality develop-
ment indicators of the products. In future research, more refined indicators can be
used to conduct a more in-depth and detailed analysis.
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Notes

1. High-quality development is an expression that was first put forward at the 19th National
Congress of the Communist Party of China in 2017. It indicated the Chinese economy’s
shift from a stage of high-speed growth to a stage of high-quality development.

2. In fact, this value can be any other constant. In this paper, to simplify the problem, it is
assumed to be 1.

3. Restricted by the micro-data indicators of industrial enterprises, the indicators cannot be
further refined.

4. Specific keywords can be obtained from the author。
5. The capital in this article includes financial capital and physical capital, and labor includes

ordinary labor and human capital. Knowledge and technology combined with people are
to human capital; knowledge and technology combined with things are classified as
physical capital.

6. To save space, the estimated results of the control variables and constant items in Tables
5, 6, 7, and Table 8 are not provided here.

7. See literature (Tao & Xu, 2020).
8. See literature (Tao & Xu, 2020).
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