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-is paper aims to investigate the impact of intellectual capital (IC) and its components on financial competitiveness and green
innovation performance. -e data are collected from renewable energy companies listed on the Shanghai and Shenzhen stock
exchanges during 2013–2018. -e modified Value Added Intellectual Coefficient (MVAIC) model is applied as a proxy for IC
efficiency, an index system is constructed to systematically measure financial competitiveness, and green innovation per-
formance is measured by the total number of green patents, the number of green invention patents, and the number of green
noninvention patents. -e empirical results show that IC has an inverted U-shaped relationship with financial competitiveness
and no impact on green innovation performance. Regarding IC components, human capital (HC), structural capital, and
relational capital positively affect financial competitiveness. HC has a negative impact on green patents, while innovation
capital has a positive impact on green invention patents. Physical capital is the main driving force of green innovation
performance. -is study will help managers to reasonably manage their IC resources to strengthen financial competitiveness
and achieve green development.

1. Introduction

In the knowledge era, intellectual capital (IC) is reckoned as
the primary source of competitive advantage and finan-
cial sustainability, which has drawn the attention of many
researchers [1–5]. It is the sum of intangible resources
possessed by an organization to generate value [6]. However,
traditional accounting fails to reflect the value created by
intangibles in companies.

Financial competitiveness is strategic oriented to achieve
sustainable competitive advantage and integrate the existing
financial elements of companies [7, 8]. In order to survive
in today’s globalized economic environment, firms are
required to improve their competitiveness. -e current
research on financial competitiveness is still scarce.

In recent years, the supply of traditional energy has
greatly declined. China, a global leader in the renewable
energy sector, is continuously increasing the utilization ratio

of renewable energy with the support of a series of policies
[9]. In line with the goal of building a beautiful China,
renewable energy has become the mainstay of national
energy strategy. Compared with developed countries,
China’s renewable energy industry is still in the initial stage
of development. Renewable energy is a knowledge- and
technology-intensive industry, and the effective utilization
of IC is particularly important. Green innovation requires
enterprises to carry out technological innovation activities
under strict environmental constraints. Additionally, green
innovation in the renewable energy sector can reduce
greenhouse gas emissions and the cost of renewable energy,
achieve economic development, and create a sustainable
society [10–12].

Most of the existing studies on IC have been restricted to
a certain knowledge-intensive sector such as manufacturing,
pharmaceuticals, and banking, and little has been done in
the renewable energy sector. -e primary objective of this
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paper is to explore the impact of IC and its components on
financial competitiveness and green innovation perfor-
mance.We choose renewable energy companies listed on the
Shanghai and Shenzhen stock exchanges from 2013 to 2018
as the research sample. -e modified Value Added Intel-
lectual Coefficient (MVAIC) model is used as the mea-
surement of IC, and an index system is set up for analyzing
financial competitiveness. Green innovation performance is
measured in three aspects: green patents, green invention
patents, and green noninvention patents.

-is paper contributes to the existing literature in
four aspects. First, it expands the current IC literature by
examining its impact in the renewable energy sector that
attracts relatively little attention. Second, it is the first study
to investigate the relationship between IC and financial
competitiveness. As financial competitiveness is influenced
by many variables, defining it is still a research problem.-is
paper attempts to construct a financial competitiveness
index that can measure a company’s competitive position.
-ird, little has been done on the impact of IC on green
innovation performance, and this paper attempts to fill this
gap. Finally, the results of this paper would help managers to
improve the competitive performance of the firms via ef-
fective utilization of their IC resources.

-e paper is structured as follows: Section 2 provides the
literature review and develops the testable hypotheses, fol-
lowed by Section 3 describing the research methodology.
Section 4 presents and discusses the empirical results. Fi-
nally, conclusions are made in Section 5.

2. Literature Review and
Hypotheses Development

2.1. IC Definition and Measurement. IC, an important
intangible asset and strategic resource, is utilized by the
organization to create value by transforming it into intel-
lectual property. IC was initially defined as the set of
knowledge possessed by the employees as well as the
companies [13].-e difference between themarket and book
value of a firm is also considered as IC [14].

Various typologies of IC have been proposed in the
extant research. It is generally believed that IC can be divided
into human, structural, and relational capitals [4, 15–27].
Human capital (HC), the most important element of IC,
consists of the knowledge, experience, commitment, and
motivation of an organization’s employees [28]. Structural
capital (SC) relates to organizational infrastructure, pro-
duction processes, operating system, production techniques,
organizational culture, and intellectual property [29]. SC can
provide a guarantee for HC practices [14]. Relational capital
(RC) includes a formal and informal relationship with
customers, competitors, and suppliers [30]. In addition,
some scholars [2, 31–35] argued that innovation capital
(INC) is also an important element of IC that drives wealth
creation and superior performance.

-ere are various methods developed to measure IC,
such as the Skandia Navigator, the Intangible Assets
Monitor, the balanced scorecard approach, market cap-
italization methods, and the Value Added Intellectual

Coefficient (VAIC). Among them, the VAIC model
proposed by Pulic [36] is universally accepted and utilized
in the current IC research. It provides a standardized and
consistent basis of measure that allows comparison across
organizations, industries, and countries [37]. Another
merit is that the easy and simple calculation of VAIC is
based on audited financial statements that are reliable and
verifiable [36]. Conversely, this method has also received
some criticism. First, the model depends on historical data
from annual financial reports and thus might not be an
appropriate tool for evaluating firms’ future value-cre-
ating potential. Second, the measure for SC might not be
complete by ignoring the important role of RC and INC.
Chen et al. [31] argued that RC and INC can build brand
value and improve the technological progress of a
company.

2.2. Financial Competitiveness. Financial competitiveness is
an extension of the theory of corporate core competitiveness
from a financial point of view [7]. It refers to a kind of
competitiveness that is based on knowledge and innovation
and integrates the ability of financial capability to obtain
sustainable competitive advantage [38]. Buckley et al. [39]
pointed out that competitiveness is related to a firm’s long-
term financial performance to compensate employees and
generate attractive returns for shareholders. Porter [40]
defined competitiveness as the firm’s ability to successfully
compete in a given business environment. Based on factor
analysis and fuzzy comprehensive evaluation method,
He et al. [41] focused on profitability, solvency, assets
management capability, growth ability, and cash support
capability to evaluate financial competitiveness of top 20
telecom enterprises chosen from Fortune 500 companies.
Ran and Zhang [42] developed an integrated index com-
petitiveness evaluation system that covers three different
aspects-profitability capability, debt paying capability, and
operation capability. Crowder and Reganold [43] evaluated
the financial competitiveness of organic agriculture in terms
of costs, gross returns, benefit/cost ratios, net present values,
and premiums. Luo [44] used factor analysis with 14 in-
dicators to assess the financial competitiveness of China’s
agricultural listed companies in three areas of financial vi-
ability, financial development, and financial potential.
Vijayakumar [45] applied factor analysis to examine the
financial competitiveness of 20 Indian automobile compa-
nies from 10 aspects: profitability, asset utilization, cost-
effectiveness, liquidity, working capital efficiency, solvency,
market value, foreign trade, productivity, and value added
performance. Based on factor analysis, Zhu et al. [38]
measured financial competitiveness with 13 indicators such
as solvency, development capability, operational capability,
profitability, and cash flow ability.

2.3. IC and Financial Performance. A large body of literature
has proved a positive relationship between IC and firms’
financial performance, and little has been done on the IC-
financial competitiveness relationship. For example, Sardo
and Serrasqueiro [46] argued that IC efficiency of the current
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period positively affects the financial performance of listed
firms in 14Western European countries. Xu andWang [47],
using the VAIC model, concluded that the aggregate IC im-
proves the financial performance of publicly traded agribusi-
nesses in China with a lagged effect. Taking manufacturing and
service firms listed in Tanzania as the sample, Kasoga [48]
discovered that IC is significantly positively related to
financial performance measured by return on assets
(ROA), asset turnover ratio (ATO), sales growth, and
market value.

In terms of IC components, an early study conducted by
Ahangar [49] revealed that HC is more efficient than SC
and physical capital in financial performance improve-
ment. Based on the model of VAIC, Chowdhury et al. [50]
found that SC has an effect on ROA and ATO while HC has
an insignificant impact in the Bangladeshi textile sector.
Using the same model, Poh et al. [51] pointed out that
physical assets have a significant relationship with ROA
while HC and SC have a significant relationship with return
on equity (ROE). Mohammad and Bujang [52] docu-
mented a positive relationship between HC and SC and
financial performance in the finance sector while doc-
umenting a negative relationship between them in the
construction and plantain sector. Xu and Li [24] found that
HC and SC are the main drivers for increasing the per-
formance of China’s small- and medium-sized enterprises
(SMEs) while RC does not play an important role. Bansal
and Singh [53] analyzed the IC performance of software
companies in India and found that an increase in SC will
lead to the generation of more profit than HC and physical
capital. -e findings of Zhu et al. [38] showed that R&D
investment is positively related to the financial competi-
tiveness of China’s new energy listed firms. Hence, we
formulate the following set of hypotheses:

Hypothesis 1 (H1): there is a positive relationship
between IC and financial competitiveness

Hypothesis 1a (H1a): there is a positive relationship
between HC and financial competitiveness

Hypothesis 1b (H1b): there is a positive relationship
between SC and financial competitiveness

Hypothesis 1c (H1c): there is a positive relationship
between RC and financial competitiveness

Hypothesis 1d (H1d): there is a positive relationship
between INC and financial competitiveness

2.4. IC and Green Innovation Performance. -e research on
IC and green innovation performance is very scarce.
Januškaitė and Užienė [54] found that IC is of great im-
portance for sustainable regional economic, environmental,
and social sustainability. Green innovation and green pro-
duction can alleviate the pressure of resources in developing
countries, which is the cornerstone of enterprise growth. In
terms of HC, Bassi and Buren [55] believed that HC has a
positive impact on the competitive advantage of enterprises.
Employees’ awareness and knowledge of environmental
protection might lead to corporate green production [56].
With regard to environmental issues, enterprises abide by

environmental rules, establish a green management system,
green corporate culture, and green database, and integrate
green concepts into each management system, which can
enable them to apply for more green patents and bring
differentiated competitive advantages [57]. Garcés-Ayerbe
et al. [58] found that enterprises are facing more and more
environmental pressure from the perspective of stake-
holders. Under such circumstances, enterprises hope to
establish long-term cooperation with suppliers that provide
green raw materials and intermediate products, which in
turn improve green innovation performance by providing
customers with green products and services. Fu et al. [59]
pointed out that regional innovation capability can promote
the improvement of green technology manufacturing effi-
ciency in China. Based on the data from Chinese listed firms,
Xu et al. [60] found that R&D investment has a positive
impact on green innovation performance. Hence, we for-
mulate the following set of hypotheses:

Hypothesis 2 (H2): there is a positive relationship
between IC and green innovation performance

Hypothesis 2a (H2a): there is a positive relationship
between HC and green innovation performance

Hypothesis 2b (H2b): there is a positive relationship
between SC and green innovation performance

Hypothesis 2c (H2c): there is a positive relationship
between RC and green innovation performance

Hypothesis 2d (H2d): there is a positive relationship
between INC and green innovation performance

3. Method

3.1. Sample Selection. -e sample consists of renewable
energy companies listed on the Shanghai and Shenzhen
stocks exchange over a six-year period (2013–2018). Com-
panies with missing information, companies with a debt
ratio greater than 1, and special treatment (ST) companies
are excluded from the original sample. Finally, we obtain
176 companies with 934 observations. Financial data
are retrieved from the China Stock Market & Accounting
Research (CSMAR) database, and green patent information
is sourced from China’s State Intellectual Property Office.

3.2. Variables

(1) Dependent variables: the financial competitiveness
index of renewable energy companies is con-
structed on the basis of five aspects, namely, sol-
vency, development capability, operating capability,
profitability, and cash flow ability. -irteen ratios
used in factor analysis are presented in Table 1.

Referring to Xu et al. [60] and Liao [61], green in-
novation performance (GPATENT) is measured by
the total number of green patents (GP) including
green invention and noninvention patents, the
number of green invention patents (GIP), and the
number of green noninvention patents (GNIP).
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(2) Independent variables: guided by Tripathy et al. [32],
Xu and Liu [34], and Singla [62], the MVAIC model
with the introduction of RC and INC is applied to
measure IC efficiency. It is based on value added (VA)
generated by resources that a company possesses. VA
is calculated as the difference between total sales and
total expenses excluding employee expenditures.
MVAIC is the summation of capital employed effi-
ciency (CEE), human capital efficiency (HCE),
structural capital efficiency (SCE), relational capital
efficiency (RCE), and innovation capital efficiency
(INCE). -eir calculations are listed in Table 2.

(3) Control variables: guided by Xu et al. [3, 63], Xu and
Liu [5, 34], Buallay et al. [20], Xu and Li [27], and Xu
andWang [47], firm size (SIZE), debt ratio (LEV), and
gross domestic product growth rate (GDP) are chosen
as control variables. In addition, a year dummy
(YEAR) is also included in the regression model.

Table 2 presents the definition of all variables used in the
current study.

3.3. Models. Models (1) and (2) are used to examine the impact
of IC and its components on financial competitiveness:

FCi,t � β0 + β1MVAICi,t + β2SIZEi,t

+ β3LEVi,t + β4GDPi,t + ΣYEAR + εi,t,
(1)

FCi,t � β0 + β1CEEi,t + β2HCEi,t

+ β3SCEi,t + β4RCEi,t + β5INCEi,t

+ β6SIZEi,t + β7LEVi,t + β8GDPi,t + ΣYEAR + εi,t.

(2)
Models (3) and (4) are applied to examine the impact of

IC and its components on the green innovation performance
of the selected sample:

GPATENTi,t � β0 + β1MVAICi,t + β2SIZEi,t + β3LEVi,t

+ β4GDPi,t + ΣYEAR + εi,t,

(3)

GPATENTi,t � β0 + β1CEEi,t + β2HCEi,t + β3SCEi,t

+ β4RCEi,t + β5INCEi,t + β6SIZEi,t

+ β7LEVi,t + β8GDPi,t + ΣYEAR + εi,t.

(4)

where i and t represent the firm and year, respectively; β
stands for the presumed parameters; and ε denotes the
measurement error term.

4. Results and Discussion

4.1. Factor Analysis. Table 3 shows that the KMO value is
0.684, which is midiocre but still satisfactory. Bartlett’s test is
significant (p< 0.05), which suggests that all variables are
uncorrelated.

Table 4 lists the eigenvalues associated with each factor
before extraction, after extraction, and after rotation. -e
results before extraction are shown in the columns labeled
initial eigenvalues. -e second set of columns, labeled
extraction sums of squared loadings, contains the factor
solutions after extraction. -e third set of columns, labeled
rotation sums of squared loadings, display the factors after
rotation. Five factors with an eigenvalue greater than 1
account for 84.881% of the overall variance.

In Table 5, we can see Y8, Y9, Y10, and Y11 load on
Factor 1 (profitability); Y1, Y2, and Y3 on Factor 2 (sol-
vency); Y12 and Y13 on Factor 3 (cash flow ability); Y4 and
Y5 on Factor 4 (development capability); and the remaining
variables on Factor 5 (operating capability). Based on these
results, the composite score of firm’s financial competi-
tiveness can be expressed as follows:

Table 1: Financial competitiveness evaluation index system.

Variable Symbol Description

Solvency
Current ratio (Y1) Current assets/current liabilities
Quick ratio (Y2) (Current assets− inventory)/current liabilities
Cash ratio (Y3) Cash and cash equivalents/current liabilities

Development
capability

Growth rate of return on equity (Y4)
(Current year’s return on equity− last year’s return on

equity)− 1
Net profit growth rate (Y5) (Current year’s net profit− last year’s net profit)− 1

Operating capability
Total assets turnover (Y6) Net sales/total assets

Current assets turnover (Y7) Net sales/current assets

Profitability

Asset profit ratio (Y8) Net profit/total assets
Ratio of profits to cost (Y9) Total profits/(operating costs + total expenses)

Return on assets (Y10) (Total profits + financial expenses)/average total assets
Earnings before interest and tax (Y11) Earnings before interest and tax/total sales

Cash flow ability
Operating cash flows to current liabilities ratio

(Y12)
Net cash flow from operating activities/current liabilities

Operating cash flows to total liabilities ratio (Y13) Net cash flow from operating activities/total liabilities
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Table 3: KMO and Bartlett tests.

KMO test value 0.684

Bartlett test
-e approximate chi-square 13338.926

df 78
Sig. 0.000

Table 4: Total variance explained.

Component
Initial eigenvalue Extraction sums of squared loadings Rotation sums of squared loadings

Total % of variance Cumulative % Total % of variance Cumulative % Total % of variance Cumulative %

1 4.112 31.631 31.631 4.112 31.631 31.631 3.162 24.321 24.321
2 3.065 23.579 55.210 3.065 23.579 55.210 2.908 22.368 46.689
3 1.627 12.519 67.729 1.627 12.519 67.729 1.938 14.909 61.598
4 1.207 9.281 77.010 1.207 9.281 77.010 1.519 11.687 73.285
5 1.023 7.871 84.881 1.023 7.871 84.881 1.507 11.596 84.881
6 0.701 5.391 90.272 — — — — — —
7 0.504 3.875 94.147 — — — — — —
8 0.371 2.851 96.998 — — — — — —
9 0.145 1.117 98.114 — — — — — —
10 0.130 0.997 99.112 — — — — — —
11 0.094 0.719 99.831 — — — — — —
12 0.016 0.121 99.952 — — — — — —
13 0.006 0.048 100.000 — — — — — —

Table 5: Component matrix.

Variable
Component

1 2 3 4 5

Y1 0.026 0.971 0.133 0.018 −0.086
Y2 0.031 0.972 0.165 0.013 −0.069
Y3 0.010 0.926 0.148 −0.012 −0.028
Y4 0.428 0.030 −0.095 0.664 0.038
Y5 0.031 −0.014 0.075 0.827 −0.036
Y6 0.013 0.041 −0.107 0.046 0.908
Y7 0.094 −0.245 0.263 −0.052 0.778
Y8 0.832 0.079 0.133 0.430 0.142
Y9 0.918 0.052 0.174 0.136 −0.051
Y10 0.831 −0.019 0.192 0.388 0.181
Y11 0.834 −0.019 0.008 −0.182 −0.024
Y12 0.173 0.202 0.932 0.000 0.033
Y13 0.126 0.221 0.907 0.046 0.066

Table 2: Variable definition.

Variable Symbol Description

Financial competitiveness FC Composite score
Green patent GP Total number of GIP and GNIP
Green invention patent GIP Number of green invention patents
Green noninvention patent GNIP Number of green utility model and industrial design
Modified Value Added Intellectual Coefficient MVAIC CEE+HCE+ SCE+RCE+ INCE
Capital employed efficiency CEE VA/book value of net assets
Human capital efficiency HCE VA/total employee expenditures
Structural capital efficiency SCE (VA− total employee expenditures)/VA
Relational capital efficiency RCE Marketing, selling, and advertising expenses/VA
Innovation capital efficiency INCE R&D expenses/VA
Firm size SIZE Natural logarithm of total assets
Debt ratio LEV Total liabilities/total assets
Gross domestic product growth rate GDP Growth rate of gross domestic product
Year dummy YEAR Dummy variable that takes 1 for the test year, 0 otherwise
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FC �
(24.321 × Factor1 + 22.368 × Factor2 + 14.909 × Factor3 + 11.687 × Factor4 + 11.596 × Factor5)

84.881
. (5)

4.2. Descriptive Statistics. Descriptive statistics of all vari-
ables are shown in Table 6. FC has a mean value of 0.3276,
indicating that the financial competitiveness of China’s
renewable energy companies is relatively weak. -e mean
values of GP, GIP, and GNIP are 2.28, 0.073, and 1.55,
respectively, which suggests that these companies do not pay
enough attention to clean production and green develop-
ment. MVAIC has a mean value of 5.2433, suggesting that
renewable energy companies can generate an average value
of 5.2433 for one monetary unit invested. Firms operating in
the energy sector are found to have better IC performance
[61]. HCE is a major component of MVAIC with a mean
value of 4.0095, which indicates the cruciality of HC in value
generation. -is finding is in line with most previous studies
[2, 3, 5, 16, 24–27, 32, 34, 47, 50, 64]. -e sum of the mean
value of HCE, SCE, RCE, and INCE (4.9154) is much higher
than the mean value of CEE (0.3279), implying that in-
tangibles are of greater importance than tangibles in firms’
value creation. It is worth noticing that INCE has the lowest
mean value of 0.0969, which indicates that R&D investment
in renewable energy companies is not sufficient. In addition,
the mean values of SIZE and LEV are 22.6301 and 0.4824,
respectively.

4.3. Correlation Analysis. Table 7 shows the results of cor-
relation analysis. FC is positively correlated with MVAIC,
HCE, SCE, and INCE while it is negatively correlated with
CEE. GP, GIP, and GNIP are all positively correlated with
CEE, RCE, and INCE. All values of variance inflation factor
(VIF) are calculated to be less than 5, suggesting that
multicollinearity is not a major issue in this study.

4.4. Regression Results

4.4.1. IC and Financial Competitiveness. Table 8 shows the
regression results of Models (1) and (2). Based on the
Hausman specification test [65], the fixed effects (FE)model is
used in Models (1) and (2). It is clearly shown in Model (1)

that the coefficient of MVAIC is positive and significant
(β� 0.208, t� 7.55), supporting H1. Xu and Liu [5] also
concluded that IC is positively correlated with economic
sustainable performance measured through ROA. In terms of
IC components, HC, SC, and RC exert a significantly positive
impact on financial competitiveness, which leads to the ac-
ceptance of H1a, H1b, and H1c. SC is the most influential
contributor to the financial competitiveness of renewable
energy companies. -e coefficient of INCE is positive but not
statistically significant at the 5% level (β�1.522, t� 1.47).
-erefore, H1d is not supported. Huo [66] and Zhang [67]
found that the R&D input performance of China’s renewable
energy companies is still low. However, Zhu et al. [38]
concluded that the current R&D investment has a significant
positive impact on the financial competitiveness of China’s
new energy companies. It is noticeable that physical capital
has no significant impact on financial competitiveness, which
proved that the development pattern of companies has
changed from the capital-driven to the knowledge-driven.
Conversely, Xu and Liu [5] found that renewable energy
companies rely mainly on physical and financial assets from
2010 to 2016. In addition, based on the survey of 50 energy
enterprises, Zhang [68] found that HC management, pro-
prietary knowledge base, RC, and technology capital have the
most significant positive effect on enterprise value.

As for control variables, firm size (SIZE) has a positive
impact on financial competitiveness while debt ratio (LEV)
has a negative impact.

4.4.2. IC and Green Innovation Performance. Table 9 presents
the regression results of Models (3) and (4). -e probability
values of the Hausman test are greater than 0.05, and the
random effects (RE) model is more appropriate to be used in
Model (3). In Model (4), the FE model is used with the GP
and GNIP variables, while the RE model is used when GIP is
the dependent variable. In Model (3), the coefficients of
MVAIC are negative but not significant at the 5% level,
rejecting our H2. In Model (4), CEE exerts a positive impact

Table 6: Descriptive statistics.

Variable N Mean Max Min SD

FC 934 0.3726 8.6772 −19.2801 1.2826
GP 934 2.28 90 0 6.8048
GIP 934 0.73 39 0 3.2064
GNIP 934 1.55 58 0 4.7281
MVAIC 934 5.2433 39.6007 −1.3193 2.5121
CEE 934 0.3279 2.2902 −0.0589 0.1929
HCE 934 4.0095 38.3861 −0.4114 2.4402
SCE 934 0.6916 3.4309 −1.7424 0.1917
RCE 934 0.1174 0.8966 −2.1526 0.1222
INCE 934 0.0969 0.6722 −1.1049 0.0888
SIZE 934 22.6301 27.2931 19.0072 1.3425
LEV 934 0.4824 0.9085 0.0398 0.1915
GDP 934 0.070 0.078 0.066 0.0040
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on green innovation performance. HC is significantly
negatively related to only GP, which results in the rejection
of H2a. -is might be explained by the fact that the accu-
mulation of HC in China’s renewable energy companies is
relatively weak, especially the lack of professional and
technical personnel. Energy companies are losing their
knowledge workers with the rising demand in the market
[69]. It was reported that it takes a long time for less ex-
perienced employees to reach full productivity [69]. Cao
et al. [70] argued that HC displays a significant and negative
impact on the innovation performance of growth firms in
the case of China.

SCE and RCE have no impact on green innovation
performance, rejecting H2b andH2c. It might be because the
database and institutionalized knowledge stored in enter-
prises are not beneficial to the knowledge transformation,
which hinders green innovation performance. -ere is a
significant and positive relationship between INC and GIP.
-us, H2d is partially accepted. Chen and Lin [10] found
that R&D spending is conducive to the patent counts of
renewable energy technologies in China.

In addition, for manufacturing listed companies, human,
structural, and relational capitals promote enterprise in-
novation performance [71]. Regarding control variables,
SIZE positively influences green innovation performance in
China’s renewable energy sector.

4.5. Robustness Check. We also use one-year lagged IC and
its components and reestimate Models (1)–(4). -e results
are similar to the findings in Tables 8 and 9. -us, it can be
concluded that our results are robust.

4.6. Additional Analysis. We attempt to explore the non-
linear relationship between IC and financial competitiveness
by adding the square of MVAIC inModel (1).-e regression
results are shown in Table 10, and the FE model is used. -e
coefficient of MVAIC is positive and statistically significant
(β� 0.522, t� 8.79), and the coefficient of MVAIC2 is neg-
ative and significant (β� -0.018, t� -5.93), which suggests an
inverted U-shaped relationship between IC and financial
competitiveness. -is is in line with the findings of Yao et al.
[26] and Haris et al. [72].

5. Conclusions

-e present study analyzes the impact of IC and its com-
ponents on financial competitiveness and green innovation
performance within the Chinese industry of renewable
energy. -e MVAIC model is adopted for the measurement
of IC. An index system is constructed to measure financial
competitiveness, and green innovation performance is
measured in three aspects: total number of green patents, the
number of green invention patents, and the number of green
noninvention patents. Correlation analysis and multiple
regressions are used to find the relationship between the
dependent variables and the independent variables. -e
main conclusions are summarized as follows:

(1) IC has a nonlinear relationship with financial
competitiveness. Specifically, investment in IC re-
sources can stimulate the financial competitiveness
of renewable energy companies in China; up to a
certain level, it becomes a restrictive determinant
hindering financial competitiveness.

(2) Human, structural, and relational capitals exert a
positive impact on financial competitiveness, while
physical capital and INC have no impact.

(3) IC has no significant impact on green innovation
performance. Physical assets enhance green inno-
vation performance. INC has a positive impact on
green invention patents, while HC has a negative
impact on the application of green patents.

-e theoretical contributions can be discussed in three
aspects. First, this paper intends to contribute to the mea-
surement of financial competitiveness by constructing an
index system. Second, it is one of the few studies to examine
the impact of IC on green innovation performance and ex-
tends prior research. Furthermore, it also helps management
have a holistic understanding of the important role of IC in
the competitive improvement and green development.

Based on the above analysis, this paper puts forward the
following practical implications:

(1) Managers in the renewable energy sector should be
aware of the importance of IC and strengthen the
management of IC. Although physical assets are not
beneficial to financial competitiveness, there is no
doubt that they positively affect green innovation
performance. -erefore, renewable energy compa-
nies should take full advantage of their physical
capital.

(2) Renewable energy companies should put great em-
phasis on HC management, improve employees’
quality by continuous training, and recruit high-level
talents. Meanwhile, they need to construct a perfect
employee incentive system and build an innovative
work environment to enhance employees’ ability of
knowledge application.

(3) -e insignificant impact of SC on green innovation
performance indicates the lack of SC integration
within the firm. Renewable energy companies should

Table 10: Regression results of nonlinear relationship.

Variable Coefficient t value

Constant −9.860∗∗∗ −2.78
MVAIC 0.522∗∗∗ 8.79
MVAIC2

−0.018∗∗∗ −5.93
SIZE 0.384∗∗∗ 2.92
LEV −3.990∗∗∗ −8.64
GDP 17.740 1.35
YEAR Included
R2 0.2132
F 22.12∗∗∗

N 934
Hausman test Prob> chi2� 0.0000
∗∗∗p< 0.01.
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enhance information transmission, construct a
standardized production process, and establish an
institutionalized management mode for innovation
and cooperation. Meanwhile, they should also pay
attention to the accumulation of proprietary
knowledge base such as the patent right and infor-
mation system.

(4) Renewable energy companies should not only pay
attention to the demand of consumers but also keep
close relationships with suppliers, distributors,
government, partners, and competitors. -ey can
carry out marketing activities through various social
networks to earn more profits.

(5) Managers should foster technological innovation
and make continuous investment in R&D activities
to improve resource utilization efficiency and im-
plement cleaner production in industrial
transformation.

-is paper has some limitations. First, it is based on a
sample of Chinese renewable energy companies, and the
results should be tested in different sectors. Second, some
other factors (e.g., corporate governance) should be taken
into consideration in future research.
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