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Abstract

intellectual capital are given.

This paper empirically studies the relationship between entrepreneurship intellectual capital and the enterprise
performance in China through questionnaire survey. This result shows that entrepreneurship intellectual capital has
significantimpact on enterprise performance. However, different dimension of entrepreneurship intellectual capital makes
different driving effect. Entrepreneurship innovation capital, entrepreneurship human capital and entrepreneurship social
capital have positive effects on competitive and potential performance, while entrepreneurship structural capital has
significant positive effect on competitive performance but no significant impact on potential performance. The value of
entrepreneurship intellectual capital is partly explained, and some suggestions of the accumulation of entrepreneurship
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Introduction

In the age of knowledge-based economy, knowledge has become
the enterprises’ most important production factor and contributes
more and more in the process of enterprise value creation. Intellectual
capital is now “the third resource” which promotes the development
of enterprise besides the financial capital and labor capital [1-3].
The economic growth depends more directly on the investment and
operations of intellectual capital. Entrepreneur enterprise performance
informs us of the extent towards a specific target, and also reflects
whether the enterprise can be deemed successful. According to the
theory of intellectual capital, entrepreneurship intellectual capital
contains several dimensions. We would like to address the questions
regarding how much intellectual capital increasingly becoming the core
competence contributes to entrepreneurship enterprise performance.
This also raises the issue about which dimension of intellectual capital
does entrepreneurship enterprise performance depends on? A precise
conclusion should be based on thorough analysis. So it is necessary for
us to research the relationship between entrepreneurship intellectual
capital and enterprise performance.

To start with, this paper will introduce relative researches on the
notion and elements of intellectual capital and the relationship between
intellectual capital and enterprise performance in previous studies. In
order to give useful suggestions of enhancing the intellectual capital
management, we do further study on the constituent elements of
intellectual capital and empirical research on the relationship between
entrepreneurship intellectual capital and enterprise performance by
questionnaire based on the latest theory of intellectual capital.

Literature Review

Intellectual capital poses as valuable knowledge that can make profit
for knowledge-based enterprises [4], it is the part that where market
value of a company above its book value [5]. Hidden in the knowledge,
existing and spreading in the form of knowledge, intellectual capital
is the prepayment value which has value appreciation accumulated
during the production and management of enterprises [6].

Stewart [7] divides the intellectual capital into human, structural

and consumer capital. However, Edvinsson and Malone [5] divide it
into two categories: human capital and structural capital. And Roos
et al. [8] subdivides structural capital into relational, organizational,
innovational and developmental capital. In China, Qiu et al. [9]
partitions intellectual capital into four parts including human,
structural, technological and market capital. Fan [10] splits it into
five levels, that is human, organizational, technological, market and
social capital. Zhang and Wang [11] divide it into human, structural,
social and innovational capital and also have established and verified
the intellectual capital structure of high-tech enterprise by multi-level
questionnaire measurement.

Based on the prevalent view of the current academic, intellectual
capital contains four parts in general, that is human, structural, social
and innovational capital. Human capital is the competence knowledge
of an enterprise’s management team, including their education
background, work and industry experience, relevant training and
so on. Structural capital is the internal structure knowledge of
an enterprise, including organizational culture, business process,
development strategy and so forth. Social capital is reflected by the
knowledge of the relationship between enterprises and its external
environment. Nahapiet and Ghoshal [12] define social capital of
enterprise as “available actual and potential resources embedded in and
also derived from relation network of individual or social unit”, that
is enterprise owned knowledge about market channels and enterprise
established client network, mainly including the relationship amongst
entrepreneurship enterprises and clients, partners, educational
institutions, governments and so on. Reflecting the innovation ability
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of an entrepreneurship enterprise, Innovation capital mainly contains
R&D funds, the results of technology-innovation, and policies of
innovation incentive and so on.

Intellectual capital has been a hot issue for a long time in academic
circle. And previous studies concentrate on the definition, classification
and measuring of intellectual capital, recently, some scholars empirical
study on the relationship between the intellectual capital and enterprise
performance. Bontis [13], Bassi and Van Bure [14], and Chen et al.
[15] hold the view that intellectual capital has an important effect
on enterprise performance. Bontis [13] points out that intellectual
capital has a significant positive impact on enterprise performance
in the measurement model of intellectual capital without considering
industrial fields.

Petty and Guthrie [16] indicate that the next mission of the research
on intellectual capital is needed whereby empirical tests legitimize the
study of this construct and provide more robust evidence on which
to build. Shiu [17] use Value Added Intellectual Coefficient model
for measuring the value creation efficiency, and find that the index of
VAIC of Taiwan listed technologies firms had a significantly positive
correlation with profitability (ROA) and market valuation (MB), and
a negative correlation with productivity (ATO). Li and Liu [18] make
an analysis of the intellectual capital and enterprise performance of the
listed companies in China with CIV model, and the result shows that
intellectual capital has a positive correlation with net profit and net
cash flow. Tan and Plowman [19] has an Asian focus, and draws on
data from 150 publicly listed companies on the Singapore Exchange,
empirical study elements of IC and company performance. And he
finds that intellectual capital and company performance are positively
related. Hsu and Fang [20] indicates that human capital and relational
capital actually improve new product development performance, but
managers should pay attention to possibly negative effects of structural
capital on new product development performance. Sharabati et al.
[21] empirically test the relationship between intellectual capital and
firm performance in the pharmaceutical sector of Jordan, and find the
intellectual capital variables and sub-variables had a substantive and
significant relationship with business performance.

In this paper, we design a questionnaire survey to collect
information on enterprise grass-roots and middle-senior management
of the entrepreneurship corporations. With the help of SPSS, we hold
an empirical study on the relationship between entrepreneurship
intellectual capital and enterprise performance and give some
suggestions about entrepreneurship intellectual capital accumulation
in order to improve enterprise performance.

Methodology and Measurement

Sample and data collection

The Questionnaire method is a method of collecting research
information or data from research objects with writing form
that contains a set of strictly designed test items or questions. As
questionnaire method is applicable to wide range of research issues, and
can get all data with fewer errors and prejudice-avoid systematically,
so based on documentation method and conversation method, this
paper uses questionnaire method as the main method to research the
relationship between intellectual capital and enterprise performance.

In this research, representative randomized sampling is used to
choose samples, which will be more pertinent and effective. During the
survey, we pay more attention to sci-tech pioneering center and the
ones belonging to the high tech area, and emphasis that the samples

should be cross-regional, cross-industry, different characteristic
enterprises contained, and so on. We sent out 1000 questionnaires to
entrepreneur enterprises of sci-tech pioneering center in Guangzhou,
Shenzhen, Suzhou, Hangzhou, Nanjing, Chongqing, Wuhan,
Zhengzhou, Changsha, Sian, Changchun, Shenyang and so on in
China. In the end, we received 891 questionnaires and there is 803
validity questionnaires removed out 88 invalidity questionnaires, the
effective recovery rate is 80.3%. The questionnaires are mainly finished
by grass-roots and middle-senior managers to reflect characters of
entrepreneur enterprise.

Measurement

Entrepreneurship intellectual capital: Based on the content of
semi-structured interview and some literatures about intellectual
capital, we get the measure table of entrepreneurship intellectual
capital by drawing up, trial-test and revision. The questionnaire
contains eighteen issues such as the number of members with technical
background in the team, making a long-term development strategy and
carrying it out, the core technology is unique and can’t be replaced, and
so on. All the issues will be evaluated by Likert scale, and mark from
1 to 5 points to reflect strongly disagree, disagree, neither agree nor
disagree, agree, strongly agree respectively.

Entrepreneurship enterprise performance: Organization
performance can be evaluated in subjective and objective way. In
this paper, we take the relative-performance measurement method
of subjective evaluation as our measuring method and the using of
absolute financial performance can certainly increasing the research
reliability. However, in the view of most Asian countries, it is quite
hard to get exact data of absolute financial performance, so most
empirical researches in China prefer relative financial performance.
There is empirical researches show that absolute financial performance
and relative financial performance have strong correlation ship. The
reasons of taking subjective evaluation method are based on the
following ones. Firstly, it is quite hard for us to get the actual data
of an enterprise; secondly, it will go against to the cultivation of core
competence and the establishment of long-term competitive advantage
if more attention is paid to short-term financial results rather than
long-term development of a company. Scholars think the data of
absolute financial are impacted by many relative factors. So we think
it may lead to misunderstanding and have impact on the quality of the
original data by directly comparison of different enterprises” objective
financial data.

At first, we should make sure of the operational definition of
entrepreneurial performance, and decide to measure it by subjective
performance indexes. Based on scales, we revise and make our own
questionnaire as required in this paper. The main content of the scale
contains the growth of market share, the growth of sales revenue,
innovation ability and ability of R&D in high-tech entrepreneurship
enterprise. Issues of samples contain main business of the company
increased strongly compared to last year, technological innovation has
a higher growth rate and so on, and interviewers are asked to choose
right answers from Likert scale according to their fact.

Empirical Results

Entrepreneurship intellectual capital scale analysis

Factor analysis requires that the ratio of samples and variables
should be higher than 5:1, the number of samples should be higher
than 100, and the KMO should not lower than 0.5. In this paper, the
ratio of samples and variables is nearly 45:1, the number of samples is
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803, and KMO=0.905, which is much higher than 0.5, so the data are
suitable for factor analysis.

The exploratory factor analysis is conducted to the entrepreneurship
intellectual capital questionnaire by principal component factor
analysis and varimax rotation to distinguish the creation processes of
different intellectual capitals with extracted factors. The extract number
is determined by Kaiser Standard and KMO Text Methods. Four key
factors with eigenvalues greater than 1 and factor loadings greater than
0.5 are extracted. In the end, we get a measure table of entrepreneurship
intellectual capital which contains 17items and have 4 factors, each of
the factor consists of 5 items,4 items, 4 items,4 items respectively. The
results of factor analysis are listed in Table 1.

The results of factor analysis indicate that 17 variables all have
high load under a certain primary factor and the structure of them
is clear, which is well matched to our thinking and assuming. It is
also consistent with the results of interviewing indicated that the
questionnaire have a good construct validity. According to factor
analysis, entrepreneurship intellectual capital can be divided into
entrepreneurship structural capital, entrepreneurship innovation
capital, entrepreneurship human capital and entrepreneurship social
capital, and this four factors together account for 58.4% of the total
variance. In which entrepreneurship structural capital accounts for
18.5% of variance while others accounts for 15.0%, 13.6%, 11.4% of
variance respectively. The coefficient of internal consistency of the 4
factors are 0.80, 0.78, 0.75 and 0.64 respectively. The first three factors
show a good internal consistency. Though the coefficient of internal
consistency of the forth factor is not high enough, it is still higher than
0.6 and the internal consistency coeflicient of the table is 0.90, which
indicates high homogeneity reliability of the questionnaire. Seeing
from 4 factors account for variance, entrepreneurship structural capital
and innovation capital accounts more for entrepreneurship intellectual
capital, which display a marked difference between entrepreneurship

Measure Item

Factor 1: entrepreneurship structural capital a=0.80

V26 standardize business process, monitoring products quality and work efficiency
V24 formulate a long-term developing strategy and put it into practice

V25 marketing channels meet the needs of marketing demanded

V27 shaping the organizational culture to guide and influence staff development
V23 expanding new industries and markets immediately is quite important
Factor 2: entrepreneurship innovation capital a=0.78

V33 have unique core technology which cannot be replaced by others

V34 have enough R & D staff with high quantity and quality

V35 organization structure and process in the corporation motivate innovation
V32 good at technology and have high input of R&D

Factor 3: entrepreneurship human capital 0=0.75

V19 have a clear division of responsibilities, keep smooth communication channel with
employees

V22 the team members keep up with the latest developments in their fields

V18 have enough employees with technical background

V20 entrepreneurship team is good at innovation management

Factor 4:entrepreneurship social capital 0=0.64

V29 build up technical cooperation with universities and R&D institutions

V30 cooperated with partners in products and technology

V31 keep good relationship with governments and communities

V28 keep communication with customers to improve products and services
Eigenvalue

% of variance

Cumulative %

structural capital and entrepreneurship innovation capital in different
entrepreneurship enterprises (Table 1).

Entrepreneurship enterprise performance scale analysis

In this paper, the ratio of samples and variables is nearly 45:1, the
number of samples is 803, and KMO is 0.845, which is much higher
than 0.5, so the data are suitable for factor analysis.

The exploratory factor analysis is conducted to the entrepreneurship
intellectual capital questionnaire by principal component factor
analysis and Varimax rotation to distinguish the creation processes of
different intellectual capitals with extracted factors. The extract number
is determined by Kaiser Standard and KMO Text Methods. Two key
factors with eigenvalues greater than 1 and factor loadings greater
than 0.5 are extracted. Additional, some subjects cross loading on two
dimensions both with high weights are deleted, such as V59, whose
cross loading on two dimensions are 0.582 and 0.411 respectively. In
the end, we get an enterprise performance measure table contains 8
items which is two dimensions with 4 items each. The results of factor
analysis are listed in Table 2.

According to Table 2, the extracted factors are match to our thinking
and assuming about entrepreneurship enterprise performance. The
results of factor analysis indicate that entrepreneurship corporation
performance can be divided into competitive performance and
potential performance which together account for 60.1% of variance,
and while competitive performance accounts for 30.6% of variance,
potential performance accounts for 29. 6%. The coefficient of internal
consistency of the 2 factors are 0.79 and 0.75 respectively, and the
internal consistency coefficient of the table is 0.84, which indicates high
homogeneity reliability of the questionnaire (Table 2).

Regression analysis

In this research, we will test the impact of entrepreneurship

Factor 1 Factor 2 Factor 3 Factor 4
0.719 0.173 0.156 0.027
0.654 0.165 0.388 0.105
0.622 0.194 0.146 0.123
0.618 0.253 0.053 0.335
0.599 -0.003 0.503 -0.069
0.096 0.786 0.246 0.073
0.171 0.771 0.221 0.174
0.446 0.634 0.080 0.121
0.100 0.576 0.024 0.443
0.285 0.053 0.696 0.220
0.273 0.197 0.663 -0.051
-0.240 0.335 0.633 0.364
0.321 0.229 0.568 0.213
-0.035 0.356 0.100 0.678
0.211 0.323 0.234 0.591
0.482 -0.040 0.112 0.508
0.480 -0.032 0.108 0.504

3.15 2.54 2.30 1.94
18.5 15.0 13.6 1.4
18.5 33.5 47.0 58.4

Table 1: Factor Analysis Result of Entrepreneurship Intellectual Capital Scale (N=803).

Bus Eco J, an open access journal
ISSN: 2151-6219

Volume 7 « Issue 4 « 1000256



Citation: Kiang YJ, Cao Y, Yue W, Chang KC (2016) Study on the Relationship between Entrepreneurship Intellectual Capital and the Enterprise

Performance. Bus Eco J 7: 256. doi: 10.4172/2151-6219.1000256

Page 4 of 5

Measure Item Factor 1 | Factor 2
Factor 1: competitive performance a=0.79

V56 turnover of total assets is good 0.801 0.135
V55 profit margin of main business is good 0.784 0.154
V57 main business increase quickly compare to last year = 0.729 0.320
V58 growth of total assets is much higher 0.632 0.391
Factor 2: potential performance a=0.75

V62 growth of technical innovation is more quickly 0.181 0.794
V63 the number of new products is more 0.112 0.768
V61 growth of the number of employees is more quickly 0.279 0.666
V60 growth of the number of customers is more quickly 0.369 0.632
Eigenvalue 2.45 2.36
% of variance 30.6 29.6
Cumulative % 30.6 60.1

Table 2: Factor Analysis Result of Entrepreneur Enterprise Performance (N=803).

Independent Competitive Performance | Potential Performance
B T B T

Entrepreneurship 0.263 7.919*** 0.005 0.172

structural capital

Entrepreneurship 0.164 4.933*** 0.427 14.059***

innovation capital

Entrepreneurship 0.162 4.890*** 0.208 6.838***

human capital

Entrepreneur ship 0.088 2.655** 0.210 6.918***

social capital

Adjusted R? 0.126 0.267

F Value 29.546** 73.449**

Note: *p<0.05, **<0.01, ***<0.001, B is the standardized regression coefficients
Table 3: Results of Multiple Regression Analysis (N=803).

intellectual capital on entrepreneurship enterprise performance.
A multiple regression model is made by executing a regression
analysis, taking the 4 factors of entrepreneurship intellectual capital
as independents, taking the 2 factors of entrepreneurship enterprise
performance as dependents. The results of multiple regression analysis
are listed in Table 3.

The results of multiple regression analysis shown in Table 3
indicated that different factors of entrepreneurship intellectual capital
have different impact on entrepreneurship enterprise performance.
Entrepreneurship structural capital, entrepreneurship innovation
capital, entrepreneurship human capital and entrepreneurship social
capital have significant positive impact on competitive performance,
meanwhile, the last three primary factors have significant positive
impacton potential performance, but the entrepreneur structural capital
has no significant impact on entrepreneur potential performance. The
results of statistics indicate that entrepreneurship intellectual capital
have positive impact on entrepreneurship enterprise performance, and
different factors of entrepreneurship intellectual capital have different
effect on entrepreneurship enterprise performance (Table 3).

Variance analysis

We take the 4 factors of entrepreneurship intellectual capital, which
are entrepreneurship structural capital, entrepreneurship innovation
capital, entrepreneurship human capital and entrepreneurship social
capital as cluster variables. On the condition of cluster numbers,
we use K-mean cluster method to analyze the entire sample
and divide the sample into two groups according to 4 factors of
entrepreneurship intellectual capital, the high score group represents
the high entrepreneurship intellectual capital while the low score group

represents the low entrepreneurship intellectual capital. The results of
cluster analysis are listed in Table 4.

According to the results of clustering analysis, single factor
analysis of variance is applied to analyze entrepreneurship enterprise
performance of the two groups. The results are listed in Table 5.

The result of variance analysis indicates that the enterprise
performance in the high score group is significantly better than that in
the low score group, which reflects in both competitive performance
and potential performance. So we can see that there is significant
difference in entrepreneurship enterprise performance with different
entrepreneurship intellectual capital (Tables 4 and 5).

Conclusions and Implications

Conclusion

From the analysis results of the questionnaire surveys we can see
that, the entrepreneurship structural capital, the entrepreneurship
innovation capital, the entrepreneurship human capital and the
entrepreneurship social capital are the four primary dimensions of
entrepreneurship intellectual capital, and the first two factors have
a greater degree of impact on entrepreneurship intellectual capital.
Results of regression analysis show that all the four factors have
positive effect on competitive performance, while only the last three
ones have significantly positive effects on potential performance
which shows that the entrepreneurship intellectual capital has positive
effect on entrepreneurship performance, and different dimension of
entrepreneurship intellectual capital has different driving effect on
entrepreneurship performance. The results of analysis of variance
show that, the competitive performance and potential performance of
entrepreneurship enterprise with a high entrepreneurship intellectual
capital are much better than that with a low entrepreneurship
intellectual capital.

Implications

It is a key factor to accumulate entrepreneurship intellectual
capital for entrepreneurship enterprises to raise their competitiveness.
The results of this paper indicate that the entrepreneurship
intellectual capital is not an inane notion, and can be embodied by the

Factors of
Entrepreneurship
Intellectual Capital

High Score Group
Mean value of clustering

Low Score Group
Mean value of clustering

Structural capital 0.00044 -0.00070
Innovation capital 0.10663 -0.17137
Human capital 0.46304 -0.74416
Social capital 0.42231 -0.67871
N 495 308

Table 4: Cluster Analysis of Entrepreneurship Intellectual Capital (N=803).

N Competitive Potential
Performance Performance
M SD M sD
Entrepreneurship Intellectual Capital
High score group 490 0.152 0.963 0.214 0.927
Low score group 305 -0.244 1.011 -.343 1.019
F value 30.631** 62.872**
Group comparison 1>2 1>2

(Duncan testing)

Note: *p<0.05, **<0.01, ***<0.001
Table 5: Results of Multivariate Analysis of Variance (N=803).
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entrepreneurship structural capital, the entrepreneurship innovation
capital, the entrepreneurship human capital and the entrepreneurship
social capital.

Entrepreneurship enterprises should choose their method to
accumulate entrepreneurship intellectual capital according to the
actual condition of venture enterprises performance. Research
shows that entrepreneurship intellectual capital has a positive
effect on entrepreneurship enterprises performance, and different
dimension of entrepreneurship intellectual capital has different
driving effect on entrepreneurship performance. Entrepreneurship
innovation capital, the entrepreneurship human capital and the
entrepreneurship social capital all have significantly positive effect
on both competitive performance and potential performance. While
entrepreneurship structural capital only has significantly positive
effect on entrepreneurship competitive performance, but no effect
on the entrepreneurship potential performance. Therefore, venture
enterprises should accumulate entrepreneurship capital according to
their own actual conditions of competitive performance and potential
performance.

It’s more important to pay attention to entrepreneurship structural
capital and entrepreneurship innovation capital. The result of this study
shows that entrepreneurship structural capital and entrepreneurship
innovation capital have great effect on entrepreneurship intellectual
capital, which indicates that enterprises with different intellectual
capital has a significant difference in structural capital and innovation
capital. So entrepreneurship enterprises should pay more attention to
accumulate entrepreneurship structural capital and entrepreneurship
innovation capital to achieve the resources’ best configuration and
product better enterprise performance.
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