
Abstract—Knowledge capabilities are increasingly important for
the innovative technology enterprises to enhance the business
performance in terms of product competitiveness, innovation and
sales. Recognition of the company capability by auditing allows them
to further pursue advancement, strategic planning and hence gain
competitive advantages. This paper attempts to develop an
Organizations’ Knowledge Capabilities Assessment (OKCA) method
to assess the knowledge capabilities of technology companies. The
OKCA is a questionnaire-based assessment tool which has been
developed to uncover the impact of various knowledge capabilities on
different organizational performance. The collected data is then
analyzed to find out the crucial elements for different technological
companies. Based on the results, innovative technology enterprises are
able to recognize the direction for further improvement on business
performance and future development plan. External environmental
factors affecting organization performance can be found through the
further analysis of some selected reference companies.

Keywords—Audit and Assessment, Innovation, Intellectual
Capital, Knowledge and Technology Management, Knowledge
Capability

I. INTRODUCTION

HE new era step into a knowledge-based economy,
knowledge management (KM) is becoming a key factor for

the organization success. Organization should no longer focus
on the normal operation or physical resources solely, but they
have to pay attention to the intangible and also valuable assets
[1], [2]. Knowledge and Intellectual Capital (IC) are the
valuable parts of intangible assets. Knowledge is the precious
human capital and business opportunity to an organization. As a
result, value can be added if companies are able to seize and
good use of human capital though effective KM. Nowadays,
technology plays a prime role to enhance the quality of life for
mankind.
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Companies kept their traditional way of management would
no longer be able to provide a competitive environment for
knowledge work so as to sustain their competitive advantages in
the industry [3].

In the past, competitiveness relies heavily on how companies
manage their physical assets [4] and they are focused more on
maximizing the value added through optimizing production
process, increasing production efficiency and improving the
quality of products. However, the value creation in knowledge
economy focuses more on the innovation process and the
intangible assets. Many organizations lack the ideas about
managing knowledge, so they overlook the value of leveraging
the operation and revenue potential from their intangibles and
intellectual assets [5]. Furthermore, the ignorance of the
relationship between IC and innovation may hamper the
companies. This is particularly true for innovative technology
enterprises which rely heavily on their innovation performance
in order to gain competitiveness. The innocence and low
awareness of IC or related management may adversely affect the
prospects of the enterprises as well as their technology
development.

Currently, there is a lack of common and standardized
methodologies for the assessment of the knowledge capability
of an enterprise. The traditional audit methods are found not to
be comprehensive enough since most of them focus on assessing
the firm’s intangible capitals or only reflecting the total
company performance. There is a lack of interrelation between
IC and innovation which is found from the audit. As a result, a
tool for auditing and assessing knowledge capability and
Intellectual Capital is much needed, especially for innovative
technology enterprises.

In this paper, a knowledge capability audit and assessment
tool named Organizational Knowledge Capabilities Assessment
(OKCA) is purposely designed and developed. The OKCA not
only attempts to determine the relationship between knowledge
capabilities and organizational performance but also the
strengths and weaknesses of organization in terms of their KM
applications. Hence, it can uncover the knowledge capabilities
and various performances of different technology enterprises
from different industries. In the OKCA method, questionnaires
were designed and distributed to the target enterprises being
investigated. Follow-up face-to-face interviews were conducted
to clarify the results and increase the reliability of the developed
OKCA method.
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The statistical analysis methods such as T-test and regression
analysis are used to determine the critical factors affecting
knowledge capability and relationship between organization
performances. Some interesting observations are found. The
analyzed results can help technology enterprises to identify their
knowledge capabilities and realize their strengths and
weaknesses in IC and innovation management.

II.LITERATURE REVIEW

A. Knowledge Management (KM) and Knowledge Capability

In knowledge economy, knowledge becomes more critical
elements and is regarded as the raw resources in most
enterprises. It is the most significant and essential resources in
the value creation process in an enterprise [6], [7]. There is a
close relationship between knowledge and value creation. KM
is not only a formal and structured initiative to improve the
creation, distribution, or use of knowledge but is also a formal
process of turning corporate knowledge into corporate value in
an enterprise [8].

In the past century, companies are equipped with the financial
techniques for managing personnel and assets so as to measure
the business performance. However, the business environment
has shifted. The traditional measurement methodology is no
longer adequate to assess the intangible assets and obtain the
future value of an enterprise. Knowledge, competence, and
related intangibles have emerged as the key drivers of the
competitive advantage in the rival market [9], [10]. Hence, it
needs a change of measurement tools and new management
strategy. Moreover, the changes are fluctuating in terms of
consumers’ needs and taste, technology, market structure and
competitors. New knowledge is a crucial element to maintain
and extend the market for companies to integrate new
knowledge and meet varying needs [11], [12]. KM is highly
related to intellectual capital of firms which influences its
financial achievement [13]. Hence, financial benefit could be
achieved through well management of knowledge assets and
intellectual capital in an organization.

According to Dawson [14], organizations would utilize their
resources, intellectual capital and input of information by
performing knowledge process. Knowledge capabilities refer to
the effectiveness in performing these knowledge processes so as
to achieve sustain competitive advantage [15]. In technology
enterprises, knowledge capabilities could be regarded as the
critical success factors of the enterprise’s business performance,
as well as their innovation performance.

Various studies have stated some factors affecting the
knowledge capability of an enterprise and as follows:
1) External Environment – As the volatile nature of external

environment, knowledge process would be affected. The
changing market and competitive environment would alter
the KM strategy. As mentioned by Jones and Dawson [16],
the main knowledge capabilities are scanning, sensemaking
and pattern recognition in organization’s environment
which. The external environment such as the policy,
promotion and infrastructure, would significantly influence

the efficiency and effectiveness of knowledge processes.
2) Structure of Organization – Structure of organization is one

of components of knowledge capabilities. It can be
considered as the internal environment affecting the
knowledge process. The complexity of creating, sharing
and using knowledge relies on organizational structure
[17]. The company structure has significant impact on
interaction and cooperation among individual and thus the
knowledge processes such as knowledge creation and
knowledge transfer. The effectiveness of knowledge
processes would turn out to be the crucial elements of
business performance.

3) Organizational Culture – Organizational culture is also
relative to the internal environment. Nikolaj [17] stated that
organizational culture could support collaboration and
motivate knowledge sharing among employees. Hence, an
enterprise builds up a united goal to implement knowledge
process which put the enterprise in an advantageous
position. Besides, learning affects innovation [18], [19].
The cultural factors such as decentralization, error
tolerance or social relations showed the influence on the
outcome of managing knowledge and innovation through
organizational learning.

4) Knowledge Process – Knowledge processes deal with
knowledge through knowledge generation, knowledge
storing, knowledge transfer, and knowledge retention.
Knowledge generation is closely related to innovation as
the efficiency and effectiveness of innovation could be
improved by continual organizational learning [20]. This is
particularly true for high tech industry. The new product
development is frequent in order to enhance the
competitiveness [21]. Knowledge conversion capability
and knowledge application are the critical components to
assess the effectiveness of knowledge processes. This is
due to the fact that knowledge could not promote
innovation if it is unable to be transferred and distributed
[22].

5) Knowledge Protection Capability and Technology
Capability – For innovative technology enterprises,
knowledge protection is highly emphasized. Intellectual
Property (IP) is greatly favorable to those enterprises since
IP provides the legal protection so to optimize the value
created from innovation [23]. As a result, it can secure
strong competitive positions and create revenues through
the protection of the intangible assets. Technology
capability is mainly concerned with the enterprise’s effort
on technology development, which is the core business and
objectives of innovative technology enterprises. Hence, it is
one of the key indicators to determine the success of the
innovative technology enterprise and its effectiveness of
the business process.

6) Marketing Capability – Marketing capability is regarded as
one of the knowledge capabilities that have impact on
business performance. A source of competitive advantages
should not merely rely on technology, but marketing
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capability [24]. Effective marketing strategies allow
enterprises to gain the reputation and image which is the
intangible asset affecting their business. Besides,
recognition of market environment would provide useful
information (knowledge of marketing) for company to
make the informed decision on the implementation of the
marketing plan. Hence, marketing issues may also
influence the sales growth which is crucial to the existence
of an enterprise.

Based on the above factors, it can find out that the critical
factors of organization performance in term of knowledge
capability and KM. Besides, dozens of academic journals stress
the close relationship between KM, intellectual capital (IC) and
innovation. One of the reasons of KM is to accelerate the
development of new or significantly improved products or
processes as part of its commercial activities. This is innovation
[25] and the outcome is also treated as IC assets. An effective
KM would favor innovation and IC assets by well monitoring
the knowledge process.

B. Intellectual Capital (IC)

Nowadays, Intellectual Capital (IC) is mostly coherent to KM
which plays an important role for knowledge society. IC is
commonly interpreted as the intangible and knowledge based
asset that cannot be typically reported in the traditional
accounting system. In the new era, the importance of IC for
organizations may even greater than that of traditional tangible
assets. The evidence could be found in the Brookings research
institute: 62% of a company’s value was embedded in its
physical capital in 1962 and by 1992 that figure had decreased
to 38% and there is a trend of continuous decline [26].

IC is basically classified as Human Capital, Structural Capital
and Relational Capital respectively. Human capital refers to the
resources that people possess of such as value, knowledge,
competence, attitude and even the ability to generate know-how
[27]. Structural capital consists of physical and non-physical
assets which belong to the organization include organizational
and technological elements. Relational capital includes the
organizational resources related to the external agents such as
relationship with customers and other stakeholders. Hence,
different IC represents different types of intangible resources
and capabilities. The firm may make an informed decision about
the priority of monitoring those valuable intangible assets.

IC management aims to enhance the organization’s value
creation and value extraction capabilities at strategic level [28].
Lönnqvist and Kujansivu [29] emphasized the control and
development of IC factors in business. The controlling activities
consist of identifying, measuring and directing IC while the
development of IC focuses on actions carried out in practice.
Hence, the core tasks of IC management focuses on identifying,
measuring, controlling and developing the intangible resources
of business. As shown in Fig. 1, the Skandia IC model acts as the
foundation for enterprises to develop a specific system to value
and manage IC [30] which can create the sustainable market
value.

In the past, those traditional financial and management
accounting instruments tend report a company’s financial assets
and, they can only reflect the past performance but not the future
growth potential of an enterprise. Moreover, the value of an
enterprise should not just be confined in financial term. The
incomprehensive financial reporting mainly concentrates on the
physical aspects of a company, but the non-physical sources are
usually overlooked. The demand of IC reporting is blooming.

There is an increasing number of IC audit measurement
approaches are emerging among knowledge-based enterprises.
On the other hand, the IC disclosure on corporate side raises the
awareness in the financial community as well. According to Rau
[31], the President of European Federation of Financial
Analysis Society (EFFAS), more and more national members
are spending effort on developing the reporting model on
intellectual assets which find it effective to uncover the value
drivers of organization. Hence, it showed that the IC assessment
is going to complement the traditional accounting technique in
the new knowledge economy in the near future.

Fig. 1 Skandia IC model (Adapted from Edvinsson and Malone, [30])

The reason of IC management is generating values by
utilizing the intangible resources of an enterprise. Hence, IC
audit is indispensible to determine and recognize how IC assets
contribute to value creation in a company. IC audit is a tool for
enterprise to manage and control performance since it may help
to track and trace the records and strategy execution which
provide the room for improvement [32]. Hence, IC audit can be
a tool for estimating the firm’s future growth potential. The
higher level of disclosure on IC allows the enterprises to make
better decision on strategic planning. Moreover, the enterprises
can communicate more effectively with external stakeholders
through IC audit. Enterprises would manage and integrate the
relationships and interests of shareholders, in order to satisfy
them willing to have a stake in the business. It can ensure the
long-term success of the organization. Hence, IC audit can also
be used to enhance the visibility of a company’s business plan
that may help the investor to gain the insight of a firm’s
prospects and risk profile.

C.Innovation in Technology Enterprises

Innovation is a process that transforms new know-how into
something of value [33]. Innovation enables an enterprise to
adapt to the changing business world. In the old economy,
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production process is the core. Once enterprises understand the
customers’ need, they would focus on production optimization
by shortening the production time and improving the product
quality. The value creation emphasizes more on the enterprise’s
industrial capability and capital budget which are the tangible
and financial assets. However, the world is changing and
everything around is improving for knowledge economy. Keep
going on the production optimization is not the only
value-added process. Hence, by adopting innovation as the core
business process may be the way to generate additional value
adds.

Nowadays, the increasing technological awareness creates
more needs for enterprises to satisfy and so called “knowledge
thirsty customers” [34]. Their demands change rapidly and are
unexpected. By generating something new from innovation, an
enterprise can secure existing customers and expand new
market. Most studies indicated that innovation generates
positive effect and enhances the competitiveness of enterprises
[35], [36]. Hence, competitive advantage is another factor
pushing innovation to bring business to stagnate and companies
to go out of business.

Innovation is the process to transform organizational
knowledge into products or a working process [34], [37]. The
outcome of innovation would be new and tangible product or
service. It is obvious that innovation generation involves
knowledge process. The model from Elia and David [37] shows
the innovation process from dynamic capabilities to innovation
which is expressed by new products or service. Dynamic
capabilities refer to an organization’s stable knowledge pool or
the IC of company. Also, innovation creation emphasizes on
modification and change of routines which is proven its
importance by Leonard Barton [38] saying that routinization
may constrain the continual development of routines and thus
the innovation creation.

In knowledge economy, brainwork by employees is used to
evoking and innovating new application. The emergence of
knowledge-intensive products would further bring about an
increasing demand for knowledge. The growing demand of
customer requirements may bring the knowledge intensity of
business processes. Knowledge would get cycled through the
innovation process to produce innovate products, which in turn
enlarge the knowledge pool that again supply to the production
process. Hence, it becomes a cycle of knowledge and innovation
as shown in Fig. 2 [34]. The cycle of innovation also infers vital
elements of innovation performance including marketing
capability and knowledge process.

As a whole, intellectual capital (IC) and innovation are the
critical factors affecting the knowledge capability of
organization as shown in Fig. 3. Innovation requires the
build-up and access of knowledge. When knowledge is
managed and processed in an efficient and effective manner,
innovation is brought as advantageous to organizations.
Intellectual capital is more unique and embedded in employees’
brain. As a result, a good IC management reflects a higher
knowledge capability of a company. The demand of IC auditing
and reporting tools is growing.

However, the existing tools are inadequacy and
ineffectiveness to demonstrate the cause and effect relationships
between intangible assets and organization performance. As a
result, a feasible assessment tool has to be developed for
innovative technology enterprises. The assessment tool attempts
to find out the linkage between knowledge capabilities and
organizational performance. This allows enterprises to
recognize the existing intangible assets and uncover the
strengths and weaknesses in managing knowledge in the
enterprises. Moreover, the audit and assessment results are
provided for the stakeholders to have better an understanding of
the enterprise’ prospect and risk profile which may help for the
decision making.

Fig. 2 Cycle of knowledge and innovation (Adapted from: Nermien,
[34])

Fig. 3 Relationships between innovation, intellectual capital and
knowledge capability

III. ORGANIZATIONAL KNOWLEDGE CAPABILITIES

ASSESSMENT (OKCA) METHOD

In order to find out the relationship between knowledge
capabilities and organizational performance and the critical
success factors for technology industries, a knowledge
capability audit tool called Organizations’ Knowledge
Capabilities Assessment (OKCA) is built. OKCA is a
questionnaire-based assessment tool which is divided into three
parts as shown in Fig. 4. A sample survey questionnaire for
OKCA is shown in Appendix.

Part A of the OKCA is demographics which focus on basic
information relative to the company and the respondent itself
such as company’s size, technology cluster or the working
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experience of the respondents. This part is mainly used to
determine the categories and natures of interviewees. Part B is
the Knowledge and Innovation Capabilities, which aims at
studying the firm’s awareness of Knowledge and Intellectual
Capital (IC) management. This is the core body of the
assessment. It includes nine subsections which are Knowledge
City Capability, Structural Capability, Cultural Capability,
Learning Capability, Knowledge Conversion Capability,
Knowledge Application Capability, Knowledge Protection
Capability, Technology Capability and Marketing Capability

Fig. 4 Framework of organizational knowledge capabilities assessment
(OKCA) method

Knowledge City Capability is talking about the crucial
elements of geographic region influencing the operation and
implementation of KM of company. The questions mainly focus
on the government’s policy, provided facilities, any support
contributing to application of Knowledge Management.
Structural Capability is a firm’s ability to facilitate the
implementation of KM. It refers to the corporate structure
affecting the relevant KM process. Cultural Capability refers to
the firm’s ability in securing organizational mechanism and
harmony, cultivating the organization culture that facilitates
KM. All these three capabilities are the external environment
factors influencing the management of intangible assets and can
be classified as “Knowledge Management Environment”.

Learning Capability is a firm’s ability to generate new
knowledge or acquire knowledge from other parties.
Knowledge Conversion Capability refers to the firm’s ability to
identify and assimilate knowledge which is then shared and
transferred throughout the organization. This is critical to the
firm’s organizing skills on knowledge like whether they can
integrate the knowledge sources and coping with the outdated
knowledge. Knowledge Application Capability is the firm’s
ability to make good use the knowledge improve the internal
operation or enhance the competitiveness. These three
capabilities belong to the management process that how the firm
copes with the intangible resources to maximize the knowledge
value and grouped as “Knowledge Management Process”.

Knowledge Protection Capability refers to the attitude and
measures to protect knowledge and Intellectual Property (IP).
Technology Capability refers to all the intangible assets related
to technology development or the company’s effort put on the
technology management. Marketing Capability is the ability to
maintain the competitive advantages on the market and the
actions to explore new markets, as well as expanding the market
shares. Hence, this part can assess the internal and external
environment of company based on the five major factors of
Knowledge and Innovation Capabilities.

The last section of OKCA is Organization Performance,
which focuses on the status of the organizations in terms of their
performance gained from their effort on business process.
Business details consisting of Product Competitiveness,
Innovation Performance and Sales Performance are audited.
Product performance is the indicators reflecting a firm’s market
advantage and competiveness of the product or service that lead
the firm to success. Indeed, it is believed that the knowledge
capability would greatly affect the competitive advantages of
product or service, so the higher competitiveness the better
knowledge capability.

Innovation performance is measured regarding the effort a
firm put on developing advanced technology or new products.
Innovation rate is measured instead of the number of
innovations alone since the number on innovation across the
industry varies that make the comparison difficult. The
high-performance firms in terms of product performance have
stronger capabilities compared to low performance firms. Sales
performance is the dimension covering the financial
performance of firms. It is measured in terms of the average
annual sales growth rate over the last three years. Sales growth
may reflect the market advantages of the firm and the
relationship between knowledge capability and sales
performance.

Since the OKCA method is based on a questionnaire based
assessment, a list of questions and statements are provided to
interviewees. Seven-point Likert response scale is used on Part
B (Knowledge and Innovation Capabilities) and Product
Competitiveness of Part C. 1 represents strongly disagree and 7
represents strongly agree of the statements. Innovation
Performance and Sales Performance are measured by means of
nine-point scale. Table I shows the question distribution and
total score of Part B.

After collect all the questionnaires of OKCA, scores
comparison of knowledge capability, t-test and regression
analysis are done through Microsoft Excel and Statistical
Package for the Social Sciences (SPSS). Some graphs are drawn
to clearly indicate the trend and pattern of data. Scores
comparison is only performed on Knowledge and Innovation
Capability part. The total score distribution of each company is
compared in order to capture companies with the best and the
worst performance in the industry. Then, score distribution of
each companies in specific knowledge capability is compared
that help to find out the good and poor performer in particular
areas.
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The comparison within and among different technology
clusters or industries is also done, so performance of each
company in each clusters or industries can be easier known.

An analysis based on T-test is done to find out the impact of
company’s performance on the rating of knowledge capabilities.
The responding companies will be classified into high
performance company and low performance company based on
the score of performance indicators (Table II). Then, T-test is
used to examine whether the difference between those two
groups is significant or not. The company’s performance would
affect the level of knowledge capabilities when there are
significant differences between the two groups. Regression
analysis is conducted to find out the correlation between various
knowledge capabilities and different performance indicators. In
this analysis, the five areas of knowledge capabilities (Part B)
are independent variables while the three performances
indicators (Part C) are dependent variables. Hence, the effect of
knowledge capabilities on performance indicators can be
reflected through the correlation between factors of Knowledge
Capabilities and three performances indicators

Interview may be conducted after analyzing all the data, so
the result can be testified. A face-to-face interview can help to
collect more meaningful data from the company directly. Extra
information could be gained to prove the accuracy of the result
and is a way to testify the assessment method and result.
Suggestions are given to the assessed companies so that they can
get the ideas how to manage their Intellectual capital (IC). Also,
companies can identify their knowledge capabilities and realize
their strengths and weaknesses in IC management. The
amendments could then be made for encouraging their further
growth and development.

IV. TRIAL IMPLEMENTATION OF ORGANIZATIONAL

KNOWLEDGE CAPABILITIES ASSESSMENT (OKCA), RESULTS

AND DISCUSSION

The OKCA method has been trial implemented in 19
innovative technology enterprises of various sizes from
different technology clusters. As shown in Fig. 5, they include
enterprises from Electronics and IT/Telecommunication,
Precision Engineering and Professional Services.

Fig. 5 Background of innovative technology enterprises engaged in
trial implementation of the OKCA method

A. Score Comparison

After collecting all the data from 19 companies, the scores of
Knowledge and Innovation Capability (Part B) are compared.
The best and worst performers are defined in each knowledge
capabilities, so the best practices in each area can be defined.
The total average scores of Knowledge and Innovation
Capability is 281. More than 50% of respondents obtained
above-average score in Intellectual Property, Marketing
Capability and Technology Capability while fewer respondents
obtained above-average score in 50% in Knowledge
Management Environment and Processes. On the view of five
knowledge capabilities as shown in Fig. 6, all companies got the
higher score in Technology Capability while the score in KM
Environment is the lowest.

Fig. 6 Score comparison of five knowledge capabilities (Part B)

By comparing the knowledge capability performance of each
technology cluster (Fig. 7), Precision Engineering cluster
obtained the highest scores while Electronics cluster obtained
the lowest scores. Precision Engineering industry requires lots
of technical know-how and effort put on researches.

TABLE I
TOTAL SCORE OF PART B (KNOWLEDGE AND INNOVATION CAPABILITIES)

Knowledge and Innovation Capabilities No. of
questions

Score

Knowledge Management Environment 19 133

Knowledge Process 17 119

Intellectual Property 3 21

Technology Capability 8 56

Marketing Capability 7 49
Total 54 378

TABLE II
CRITERIA OF COMPANY GROUPING FOR T-TEST

Performance
Indicators

Criteria Performance
Indicators

Product
performance

Strong firms: Average product

competitiveness score 6 marks

Weak firms: Average product
competitiveness score < 6 marks

Product
performance

Innovation
performance

Innovative firms: Average innovation
rate > 30%
Traditional firms: Average innovation
rate < 30%

Innovation
performance

Sales
performance

Growing firms: Average sales growth
rate > 20%
Steady firms: Average sales growth
rate < 20%

Sales
performance
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As a result, it got the highest score in technology capability.
Marketing capability is also quite well given that Precision
Engineering appears to be  new technology as compared with
others and thus more marketing effort should be put to raise
public’s perception about it. On the other hand, Electronics
clusters also got high score in technology capability because this
industry involves a vast of technical knowledge which is closely
related to technology capability. However, the overall
performance shows an inferior performance in intellectual
property (IP). It could be explained that more small and new
companies put less attention on IP causing the lower overall
score in this area. For the IT/Telecommunication cluster, IP is
commonly more important than other knowledge capability.
Indeed, the rights of elements in IT/Telecommunications
industry are specially needed to be protected such as software,
system and transition infrastructure.

There are regarding legislation which shows the close
relationship between IP and IT/Telecom.

Fig. 7 Average total score of technology clusters (Part B)

When comparing the overall total score of all companies and
the score of all companies within each knowledge capability,
some findings can be concluded. It is found that the innovative
technology enterprises are strong at technology capability. The
result is expected since they always emphasize on technology
area and desire to create something new by innovation. They
aim at pursuing the new edge in technology and thus got high
score in technology capability. However, no more than half of
the respondents got the above average score in intellectual
property. This may reflect that they are ineffective to manage
their intellectual property protection and intellectual capital
management. Besides, it can find that resource is a critical factor
for developing knowledge capability from the result of best
performer. Precision Engineering cluster is found as the best
performer among the technology clusters. It is because these
companies are capable to acquire external research funding
which provides more resources to enable them to put effort on
developing and managing their intellectual capital and
knowledge capabilities. Hence, more resource, better the
knowledge capability will be.

B. T-test and Regression Analysis

Server statistics analyses have been done on all collected
data, in order to find out the critical factor affecting the
knowledge capabilities and relationship of organization

performance. From the descriptive statistics analysis,
technology capability is scored the highest marks of mean score
(5.75 marks). It is recognized that technology is the primary
focus of lots of companies in high tech industry. Then, referring
to organizational performance, Innovation performance is the
best for the firms. This reflects that innovation may be the part
companies emphasize the most.

T-test is done to classify the companies into strong and weak
performers. For the product competiveness, 74% of respondents
are the strong firms and 26% are the weak. The analysis result
shows that the strong companies regarding product
competitiveness possesses higher knowledge capability scores
than the weak firms in all the five dimensions. For the
Innovation Performance, 79% of firms are treated as the
innovative technology enterprises while other 21% are
conservative firms. The innovative technology enterprises have
higher scores in knowledge capability components than the
conservative firms in all aspects except intellectual property and
marketing capability. This is a special finding that can be further
expounded. For the Sales Performance, 53% of respondents are
defined as growing firms and the 47% of firms are steady firms.
As expected, it is found that growing companies have higher
knowledge capability scores than steady firms in all the five
knowledge capabilities.

In the three t-tests result as shown in Table III, all the t-values
are not between 0 and 0.05, meaning that there is no significant
difference between the high performance company and the low
performance company. It can be concluded that the knowledge
capability is not affected by the level of performance. The high
performance company would not necessarily gain better
knowledge capability or vice versa. However, there is a special
finding in the t-test result of innovation performance. It is
interesting to note that the mean score of the conservative
companies is larger than that of innovative technology
enterprises. Indeed, it can be expounded by the impact of the
company size. In the present study, half of the conservative
companies are large enterprises. Meanwhile, the result showed
that the conservative group has better knowledge capability in
terms of IP and marketing. Abundant assets allow these large
enterprises to simultaneously focus on diverse areas including
patent issues and strategic marketing. As a result, it can be
concluded that knowledge capability would be influenced by the
company size. It is also proven that resources are crucial to
develop the knowledge capabilities, both physical and
intangible.

TABLE III
RESULT OF T-TEST ANALYSIS

Product
Competitiveness

Innovation
Performance

Knowledge Management
Environment

2.279 0.954

Knowledge Management Process 1.079 0.561
Intellectual Property 1.288 0.880
Technology Capability 1.568 0352
Marketing Capability 0.466 -2.294

*Significant at the 5% level
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In addition, the impacts of individual knowledge capability
on the product competitiveness are examined via regression
analysis and the standard regression coefficients of the variables
are computed as shown in Table IV:

In this regression model, the found value shows that the
capabilities in Knowledge Management Process dimension and
Technology Capability significantly affect the product
competitiveness. Product competitiveness mostly depends on
the attractive product attribute and its functionality. For
technological products, it is more critical on its novelty. The
R&D is thus the most crucial factors influencing the product
performance. With good learning capability the organization,
enterprises are able to generate ideas across multiple boundaries
and learn the lessons of past experience. As Senge [39]
mentioned, the capacity to sustain innovation has been
associated with organization learning. Then, even the firms
acquired useful know-how, how they are to convert and apply
the know-how in the right way is critical. With effective
knowledge creation, conversion and application of knowledge,
companies could innovate their products which gain the
competitive advantages. On the other hand, high technology
capability may refer to well performing practices on R&D
activities which is also the contributors to enhance product
competitiveness. Hence, Intellectual Property and Marketing
Capability determine the innovation rate of enterprises. It
reveals the true facts that protecting organizational knowledge
and well marketing strategy is crucial to successful innovation.
Elias and Piero [40] also defined a theory of “the four
knowledge bases of product innovation”, which emphasizes on
the significance of end-user knowledge base, brand knowledge
base and business logic knowledge based on product
innovation. It aligns the result that marketing capability has
great influence on innovation rate of product/service. Besides,
some creative ideas may be easily copied by other parities if
there is a lack of knowledge protection. Here, IP say patents and
copyright may protect the new ideas from being used so that the
innovative concepts could be kept developed and turned into the
innovative physical products.

Finally, the impact of Knowledge Management Environment
and Marketing Capability is significant on the sales growth rate
of organizations. This study verifies that a firm’s sales growth is
primarily influenced by both internal and external environment.

Generally, sales growth rate could reflect the return on
investment (ROI) in financial terms. For companies in
technology industry, most of their investment is spent in

technology development, technological researches and
experiments. However, this kind of investment and the return is
rarely proportional because their deliverables are unlikely to be
the common expendable. The high tech products always need
time to be accepted, testified and spread on the market due to its
innovative nature. Hence, the impact of technology capability
on sales growth is not really significant. Nevertheless,
marketing capability becomes the critical success factor to push
the sales. Innovative products most likely target on specific
segments of customers. Hence, whether the enterprises can
succeed depend on the fulfillment of customers’ needs. It is vital
for the enterprises to build a good relationship with the
customers and to establish a good brand image. Furthermore,
better Knowledge Management Environment may smooth the
operation that favors the attainment of the organization’s goal to
making profit from the growth of sales.

To summarize the three relationships, it is found that
knowledge capabilities are critical to the enhancement of
specific performance. Hence, the relationships between
knowledge capability and organization performances are found.
The result may be used by companies for reference to know
their focus which they want to improve themselves. In the
models, marketing capability affects the innovation
performance and sales growth of organizational performance.
Hence, marketing capability is vital factors to innovative
technology enterprises. Better marketing strategies may help the
companies differentiate them from others since the extra
competitive advantages are created.

V.CONCLUSION

Despite a lot of previous research work highlights the
important role of knowledge capabilities on the organizational
performance, there is still a lack of appropriate assessment tool
with empirical findings to uncover their interrelationship. Given
that Intellectual Capital Management (ICM) is increasingly
essential affecting the performance of technology enterprises.
This paper presents an Organizational Knowledge Capability
Assessment (OKCA) method to investigate the interrelationship
between knowledge capabilities and organizational business
performance. The knowledge capability audit and assessment
tool was successfully applied in a number of innovative
technology enterprises in Hong Kong.

From the result analysis, most companies being studied spend
a large proportion of resources on technology development
aiming at establishing the competitive advantage. Only few
enterprises would put more effort to develop other capabilities
such as marketing and knowledge processes due to the abundant
capitals. The results also show that there exists a significant
correlation between knowledge capabilities and organizational
performance of the companies. All the five categories of
knowledge capability contribute to various areas of business
performance.

Knowledge management process and technology capability
are the most important to product competitiveness while
marketing capability and Intellectual Property (IP) plays a
pivotal role in enhancing the innovation rate. Knowledge
management environment and marketing capability are
essential elements to spur the sales growth.

TABLE IV
STANDARD REGRESSION COEFFICIENT WITH KNOWLEDGE CAPABILITIES

Product
Competitiveness

Innovation
Performance

Knowledge Management
Environment

No No

Knowledge Management
Process

0.054* No

Intellectual Property No 0.029*
Technology Capability 0.166* No
Marketing Capability No 0.020*

* P < 0.05
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On the whole, The results of the study provide some useful
and empirical evidence as well as insights of current knowledge
capabilities for innovative technology enterprises. The OKCA
method is found to be helpful to find out the strengths and
weaknesses of innovative technology enterprises so that
improvement can be made for further developing the
innovation. Companies are able to get ideas of which area they
should focus on and the direction for strategic planning. This is
beneficial for their business growth and development, and raise
and sustain the enterprise’s competitive advantages. As a result,
the knowledge capability assessment and audit is valuable to be
applied in the technology industry.
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APPENDIX

ORGANIZATIONAL KNOWLEDGE CAPABILITIES ASSESSMENT

(OKCA) QUESTIONNAIRE

Name of company: ________________________________
\

Section A - Demographics
Please tick the appropriate box to indicate you agree or disagree
with the following statements. Please note that your responses
are voluntary and anonymous.

1. I am a

Female

Male

2. My company belongs to which technology cluster (you could select
more than one)

IT/Telecommunication

Semiconductor/Electronics

Biotechnology/Life Science

Nanotech/Optoelectronics/Precision Engineering

Energy/Environmental Engineering

Professional Services

Other (please specify):

3. Number of employees in my company

Less than 10

10 – 49
50 – 99

100 – 300

300 +

4. My company has been established for

0 – 3 years
4 – 6 years

6 - 9 years

10 years or above

5. My company annual turnover is around

Less than HK$ 5M

HK$ 5M - $ 10M

HK$ 11M - $ 49M

HK$ 50M - $ 99M

HK$ 100M or above

6. My Job rank is

Top Management

Senior/Middle Management

R&D/Engineering/Technical Staff

Supporting Staff
Other (Please specify):

7. My Department is

Management Office
Marketing/Sales
R&D/Engineering/Technical
Finance
Human Resources
Administration

Other (please specify):

8. I have been working with my present organization for

0 -3 years

4 – 6 years

7 – 9 years

10 years or above

9. My total working experience is

Less than 5 years

5 – 9 years

10 – 15 years

15 – 19 years

20 years or above

10. My education level is

High school graduate

Certification/Diploma

Undergraduate Degree

Master Degree

Doctoral Degree

Section B – Knowledge and Innovation Capabilities

Please tick the appropriate box to indicate you agree or disagree
with the following statements.  Please note that your responses
are voluntary and anonymous.

1. Knowledge City Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

Hong Kong as a Knowledge City 1 2 3 4 5 6 7
1.1 Government provides a strategic

vision and development plan to
promote Hong Kong as a knowledge
based society

1.2 Availability of agencies to promote
the development of Hong Kong as a
knowledge based city

1.3 Hong Kong possesses ability to
generate, attract and retain highly
skilled citizens and knowledge
workers in different domains

1.4 Hong Kong provides low cost access
to advanced Information and
Communication Technologies (ICT)
for all citizens

1.5 Hong Kong provides a climate
conducive to the production and
dissemination of  new and innovative
knowledge based goods and services

1.6 Government provides support of
research, business innovation and
entrepreneurship

1.7 Assurance of equal participation and
involvement of all citizens

1.8 Enhancement of the inclusive,
international and multi-ethnic
character of the city

1.9 Geographic proximity to markets

2. Structural Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

Organizational Structure 1 2 3 4 5 6 7
2.1 My organization structure
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facilitates learning of new
knowledge

2.2 My organization structure
facilitates the creation of new
knowledge

2.3 My organization structure
facilitates the sharing of
knowledge

2.4 My organization structure
facilitates the transfer of new
knowledge across structural
boundaries

3. Cultural Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

Organization Culture 1 2 3 4 5 6 7
3.1 Orientation towards the

acquisition, conversion,
application and protection of
knowledge

3.2 Development of a culture that
encourages innovations

3.3 Value on job training and
learning new knowledge

3.4 Overall organizational vision and
objectives are clearly stated

3.5 Foster an open, cooperation and
trust cultural conducive to
knowledge learning and sharing

3.6 Top management supports the
role of knowledge in the
enterprise’s success

4. Learning Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

My organization 1 2 3 4 5 6 7
4.1 Has process for acquiring

knowledge about our customers
4.2 Has process for generating new

knowledge from existing
knowledge

4.3 Has process for acquiring
knowledge about our suppliers

4.4 Has process for distributing
knowledge throughout the
organization

4.5 Has process for acquiring
knowledge about new
products/services within our
industry

4.6 Has process for exchanging
knowledge between individuals

5. Knowledge Conversion Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

My organization 1 2 3 4 5 6 7
5.1 Has process for filtering

knowledge
5.2 Has process  for transferring

organizational knowledge to
individuals

5.3 Has process  for absorbing
knowledge from individuals into
the organization

5.4 Has process for integrating
different sources and types of
knowledge

5.5 Has process for organizing

knowledge
5.6 Has process for replacing

outdated knowledge

6. Knowledge Application Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

My organization has improved its
knowledge ability to

1 2 3 4 5 6 7

6.1 Develop new products/services
6.2 Establish processes to solve new

problems
6.3 Match sources of knowledge to

problems and challenges
6.4 Improve and streamline the

internal processes
6.5 Locate and apply knowledge to

changing competitive conditions

7. Knowledge Protection Capability
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree
\

My organization has improved its
knowledge ability to

1 2 3 4 5 6 7

7.1 Develop processes to protect
knowledge from inappropriate
use inside the organization

7.2 Develop  processes to protect
knowledge from inappropriate
use outside the organization

7.3 Clearly communicate the
importance of protecting
knowledge

8. Technology Capacities
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

Technology Capabilities 1 2 3 4 5 6 7
8.1 My company has mechanism to

encourage and reward
inventiveness and creativity

8.2 My company has technology
development roadmaps for product
development

8.3 My company has a department for
R&D/technology development

8.4 My company has involved
different functional groups
/customers/suppliers in innovation
process

8.5 My company builds and develops
contacts and collaborate with other
firms, universities and R&D
centres for new product/service
development

8.6 My company utilities resources
from  Government, Science Park,
universities or R&D centres for
R&D projects

8.7 My company has mechanisms to
track and trace progress of R&D
projects

8.8 My company has good
understandings of competitors
core technology competence

9. Marketing Capabilities
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

Marketing Capabilities 1 2 3 4 5 6 7
9.1 My company has knowledge of
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different market segments
9.2 My company has relationship

management with customers
9.3 My company has an effective

marketing intelligence system
9.4 My company has specialized

personnel responsible for
marketing and sales activities

9.5 My company has tracking system
of customer satisfaction level

9.6 My company provides after sales
support services

9.7 My company maintains good
brand image and corporate image

Section C – Organizational Performance

Please indicate (by ticking the appropriate box) to indicate you
agree or disagree with the following statements. Please note that
your responses are voluntary and anonymous.

10. Product and Service Performance
Scale: 1: Strongly Disagree 2: Disagree 3: Slightly Disagree 4: Neither
Agree nor Disagree 5: Slightly Agree 6: Agree 7: Strongly Agree

Products and services
performance

1 2 3 4 5 6 7

10.1 My company’s products in
general are competitive

10.2 My company’s services in
general are competitive

10.3 My company’s technologies in
general are competitive

11. The average R&D personnel as percentage of my organization’s total
employment for the last 3 years is
Less than 5%

5% - 9%

10% - 19%

20% - 29%

30% - 39%

40% - 49%

50% - 59%

60% - 79%

80% to 100%

12. The level of R&D investment in new products/services over the total
revenue for the last 3 years is
Less than 5%

5% - 9%

10% - 19%

20% - 29%

30% - 39%

40% - 49%

50% - 59%

60% - 79%

80% to 100%

13. My organization has introduced new products as a percentage of all
products in the company over the last 3 years
Less than 5%

5% - 9%

10% - 19%

20% - 29%

30% - 39%

40% - 49%

50% - 59%

60% - 79%

80% to 100%

14. My organization has introduced new Services as a percentage of all
services in the company over the last 3 years
Less than 5%

5% - 9%

10% - 19%

20% - 29%

30% - 39%

40% - 49%

50% - 59%

60% - 79%

80% to 100%

15. The average annual sales growth rate over the last 3 years is
Less than 5%
5% - 9%
10% - 19%
20% - 29%
30% - 39%
40% - 49%
50% - 59%
60% - 79%
80% to 100%

100%+

End of the survey
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