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Abstract Steady knowledge production and a great innovative capability are cru-
cial attributes, if not necessary prerequisites, that companies need to be and remain
competitive on today’s market. The open innovation approach provides an oppor-
tunity within this article to increase companies’ innovative capability. The article
also deals with the question as to how intellectual capital can be measured in the
innovation process.
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1 Introduction

As the knowledge society has developed, there has been a considerable shift over
the last 25 years in many sectors of industry in favor of the knowledge production
factor. As early as the year 2000, the proportion of this production factor in total
corporate added value was 60 % on average [e.V00]. A great innovative capability
and the successful generation of innovation essentially holds the key to sustainable
corporate success and positive growth, even for the SME stimulus for innovation.
In the light of these facts, the demand for more information about the knowledge
production factor on the part of many boards of management is understandable. In
addition, intangible factors, including the knowledge production factor, increasingly
play a major role in business valuations (i.e. from the shareholder’s point of view).
Even when the market value of the so-called intangible assets exceeds that of the
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Fig. 1 Categorizing intellectual capital according to Edvinsson and Brünig [EB00]

book value [Hel01], balance sheets these days also show almost exclusively tangible
assets. Interim reports are increasingly obligatory, for instance as stipulated by the
regulations of the International Accounting Standard (IAS) and the International
Financial Reporting Standard (IFRS).

The terms intangible assets, intellectual capital, knowledge capital and intangi-
ble assets are used interchangeably in many cases in literature as well as in business
practice. The term intellectual capital is used below as a result of the BMBF Inter-
national Monitoring Project focusing on the central theme of Enabling Innovation
and the core area of “human potential as an innovative and competitive advantage”
(translated by author).

Against the background described above, this article deals with the classification
and valuation of intellectual capital and with the clarification of the significance of
relationship capital as part of the same. This is demonstrated in the example of the
open innovation concept.

2 Classification of Intellectual Capital

Edvinsson and Brünig [EB00] differentiate between financial capital and intellec-
tual capital, which together account for a company’s market value, see Fig. 1. While
financial capital is being formed from the company’s tangible and fixed assets, the
intellectual capital is being specified. Edvinsson and Brünig then differentiate fur-
ther between human and structural capital. In their opinion, human capital is based
on experience, skills and knowledge. In contrast, structural capital consists for its
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Fig. 2 Intellectual capital report 2.0 [KLB00]

part of customer capital (characterized by the customer base, customer relations
and customer potential) and organizational capital. The latter differentiates again
between innovation capital and process capital.

Another widespread classification in German-speaking areas is one that differ-
entiates between human, structural and relationship capital. Koch and Schneider
developed this new structure in 1998 and thus presented the first concept for a so
called “financial knowledge report”. The Austrian Research Centre Seibersdorf ap-
plied the new concept in 1999 which today still consists of the first ideas [KLB00].
In 2007, Koch and Leitner refined the concept and developed an economic oriented
concept of the knowledge report. It was publicized in 2008 [KL08].

3 Measuring and Evaluating Intellectual Capital

The company’s innovative capability does not just depend on the knowledge and
potential of individuals, but specifically on their interdisciplinary and interactive
thinking and action. The prerequisite for emerging innovation is embedded in net-
works and is initially derived from the relationship and/ or interaction between the
individuals [LA]. The potential and innovative capability can therefore be found in
“knowledge resource networks” [LC99] and may produce innovations, depending
on the quality of the relationships between the individual intersections of a network.
Innovation in this sense can be understood as the effect of synergy in the relation-
ship of separate individuals. In order to be able measure and evaluate the innovative
capability within an organization [BAF10], there is, however, a lack of academically
funded models that examine and describe the individual’s intellectual capital. Ap-
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propriate evaluation procedures therefore need to be developed, which describe and
objectively evaluate intellectual capital so that it can be recorded as company assets
as part of the relationship capital. Consequently, no conclusion is yet possible about
a company’s innovative capability.

Existing procedures for including important intangible results such as, for exam-
ple, the balanced scorecard [KN96], are not specific enough in view of their generic
nature to serve as an adequately funded model. There are many other approaches
and methods, however, for evaluating working knowledge [Sve01].

The best known method is the “Skandia Navigator” [EM97] of the Swedish in-
surance and finance group, Skandia. By the middle of the 1990s, they had already
begun publishing intangible assets in so-called interim reports. The output of this
method is the Intellectual Capital Report. This is a report on operational intellectual
capital in addition to the annual report. The value of intellectual capital is deter-
mined by the so-called Skandia Market Value Scheme, which places the market
value within a hierarchical structure.

Another method is the “intangible asset monitor” [SH02]. This is a system based
on the knowledge organization for measuring the intangible asset. As a non-financial
scorecard system, the intangible asset monitor should be regarded as an additional
demonstration of a company’s financial success and its shareholder value.

Sveiby sums this up as follows:

No one method can fulfill all purposes; One [. . . ] must select methods depending on pur-
pose, situation and audience [Sve01].

4 Processes of Innovation and Open Innovation

Having demonstrated how intellectual capital can be classified and how important
it is for a company to measure intangible assets, a relatively recent theoretical con-
cept will be discussed here, based on the example of open innovation, with the aim
of showing the importance of a company’s external relationships for its innovative
capability and also, therefore, for its success.

Increasing the efficiency of product development and companies’ own innova-
tive capability has always been an important prerequisite for success. By utilizing
ideas and technologies in innovations, companies are able to tap new markets and
maintain their competitiveness. Whereas large enterprises have the necessary finan-
cial and human resources to carry out their own research and development projects,
meager resources and limited know-how characterize small and medium-sized en-
terprises (SMEs). It therefore proves difficult for them to find new ways and tackle
challenges created by changing market conditions on the one hand and the realign-
ment of large enterprises on the other hand [BDH+07]. In this context, companies
and SMEs are particularly dependent on the involvement of external resources and
know-how for increasing their innovative capability and therefore their competitive-
ness in cross-linked cooperation.
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Potential groups of external partners in the innovation process, according to von
Hippel (1987), are:

1. Customers and suppliers
2. Universities, public institutions
3. Competitors and
4. Other nations.

In the context of knowledge management, Sveiby concedes that external players
have a significant role in a company and refers to the acquisition of new knowledge
as “intangible income” [Sve98](translated by author). It is important for companies
that know their own customers well to be able to offer the best solutions. Satisfied
customers also have a positive impact on image-building because companies are
able to refer to them. However, the opportunity to use and integrate the knowledge
and experience of customers as well as business partners (suppliers, for example)
into the company’s own process of innovation is particularly important. In the search
for appropriate solutions, the company is able to use external know-how for the
purposes of improving profits and growth [Sve98, vH87].

The open innovation approach provides companies with new opportunities for
structuring external relationships and the flow of knowledge, but also sets new chal-
lenges for innovation management [VDJvdVdR08]. In the past, companies preferred
to use internal research and development (R&D) and innovation resources for de-
veloping and marketing new products, and did not really involve the external en-
vironment [Che03, GB06]. A wide variety of factors, such as globalization, new
market participants, shorter product life cycles, smaller R&D budgets and rising
R&D costs superseded this closed innovation strategy at the end of the last cen-
tury [GE06, GR99]. Chesbrough coined the term open innovation as a response
to the new challenges. External resources in the innovation process were accorded
a significantly greater importance in this approach than was the case in the closed
innovation strategy.

The new innovation strategy is defined by Chesbrough 2003 as follows:

Open Innovation is a paradigm that assumes that firms can and should use external ideas as
well as internal ideas, and internal and external paths to market, as the firms look to advance
their technology [Che03].

Chesbrough extended this definition in 2006 as follows:

[. . . ] open innovation is the use of purposive inflows and outflows of knowledge to acceler-
ate internal innovation, and expand the markets for external use of innovation, respectively
[Che].

A comprehensive open innovation strategy offers companies many opportunities,
but also poses new challenges. The knowledge-intensive innovation processes must
to some extent be reorganized to include external players and the knowledge gained
to be transferred to the organizational knowledge base.

The significance of the informal transfer of knowledge and informal relation-
ships with external cooperating partners, customers, suppliers and even competitors
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within the open innovation process and the development of an appropriate inter-
nal knowledge base should be emphasized here [Che, vH87]. These relationships
that are difficult to grasp and formalize have a decisive influence on the success of
the innovation phase, even at the stage where ideas are being generated [Con95].
Nor should the significance of relationships among internal experts be underesti-
mated. Informal relationships, however, are unstructured and, if anything, transpar-
ent [Por08, Str10]. The nature of knowledge disseminated by socialization is usually
implied and remains in the individual knowledge base of those employees who are
directly involved [Por08, Epp07, NT95, EE07]. SMEs are faced with the challenge
in their innovation processes of evaluating relationships and knowledge and struc-
turing the processes of associated organizational learning [CL90]. The identification
of experts and the exchange between them in particular must be guaranteed in order
to improve the progress of the innovation process [Epp07, EE07] and to establish
how the company can successfully integrate internal and external sources of knowl-
edge [BH02].

In summary, it can be said that the exploration and inclusion of external experi-
ences and knowledge and the organization of an external network is usually a natu-
ral continuation of well-structured, consistent innovation management deep-seated
within the company. The strategic opening of the innovation process is only sensible
and advisable if the company’s in-house structures are prepared for it. Functioning
innovation management creates the framework in which it is possible to make the
best possible use of external resources. Structured management of knowledge that
incorporates the three levels of technology, organization and human resources in
equal measure is essential for managing complex innovation processes and becomes
particularly important when companies cooperate with external bodies [VM10].

The focus in innovation management by companies is increasingly changing
against the background of these developments. Incorporation of the external en-
vironment increasingly needs to become an integral part of the entire innovation
management concept. New opportunities then arise for medium-sized enterprises
for strengthening their innovative capability and long-term competitive position. In
order to make use of these opportunities, companies need to control, speed up and
optimally plan their own (open) innovation process using a variety of methods. Sim-
ilarly, individual core skills should therefore be enhanced and concepts developed
for protecting intellectual property.

5 Summary

This article has demonstrated that the knowledge production factor has clearly
grown in significance over the last ten years, both for large enterprises as well as
for SMEs. Business valuations increasingly frequently include intangible factors
as well. The term intellectual capital emerged in this connection. This intellectual
capital combines a company’s structural capital, human capital and/ or relationship
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capital. These items are combined in what are referred to as intellectual capital re-
ports and their asset and liability values issued.

Companies continue to be challenged by limited internal resources, particularly
financial and human resources, in their innovative capability. Limited know-how is,
of course, also associated with this. The closed innovation paradigm, which has been
predominant to date, has been discouraged by including external players in the pro-
cess of innovation. The innovative open innovation approach makes it possible for
companies to supplement their internal ideas with external ones and to increase the
innovative capability with this additional knowledge potential. No limits have been
set on the possibility of including external ideas, whether these involve customers,
suppliers, competitors, academics or other institutions. It is important in this con-
text to create appropriate structures in the company for exchanging knowledge in
both directions. This integrated concept of innovation management strengthens the
competitive position of companies and, in so doing, their chances of operating suc-
cessfully on the market.

The question arises in this context as to how recently acquired knowledge, the
intellectual capital, is measured. Two concepts were briefly envisaged here with the
Skandia Navigator and the Intangible Asset Monitor. Which method will ultimately
be applied in the company remains unresolved due to the specific situation of the
company at the time. Indeed, the thinking here shows that in future, the processes of
generating and transferring knowledge and therefore of measuring and evaluating it,
will increasingly be the focal point.

6 Future Research Requirements

Future research requirements can be deduced from the current gaps in research in
the area of measuring intellectual capital. They therefore also lie in the development
of structures for supporting the transfer of knowledge between employees. In ad-
dition, it is still not possible at present to visualize informal internal and external
relationships so that the knowledge tucked away there can similarly be externalized
without loss.

To this end, the open innovation conceptual model needs to be synchronized with
existing theories of knowledge management in future research work. Innovation
processes are knowledge-intensive processes, in which the transfer of knowledge
must be controlled within them in a target-oriented manner. Existing knowledge
management theories should also expanded for this purpose with innovation-specific
attributes. Based on the importance of informal networking in (open) innovation
processes, there is both a fundamental as well as an application-oriented research
requirement on this subject [VA09].

A further problem in this regard is that of the protection of private property,
because the involvement of external players in the innovation process is not abso-
lutely safe for the independent company. By indicating the intangible assets, i.e.
knowledge, in interim reports or the year-end accounts themselves, know-how is
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disclosed and therefore possible core skills made accessible to anybody. This dis-
closure is a major obstacle for companies and employees who do not want to see
their work valued in order to protect their own reputation.

In this regard, companies need to some extent to practice knowledge manage-
ment the other way round. Instead of merely pursuing the usual goals of knowledge
dissemination for knowledge management, the framework conditions should be ad-
justed, for example extensions and adaptations of the theoretical approaches towards
the protection of intellectual property. These specifically concern the company’s in-
ternal situations and protective measures used to prevent inflows and outflows of
information and knowledge in order to protect itself from knowledge unintention-
ally draining away (cf. Bahrs et al. 2010). In practical terms, this means banning
USB sticks, for example, or other storage media. It is also possible to implement
cloud computing here. This involves an approach which makes IT infrastructures
(e.g. calculating capacity, data memory, etc.) available over a network and therefore
removes them from the company. Professional secrecy clauses and confidentiality
agreements have long been an integral part of today’s contracts.

7 Outlook

On the basis of what has been outlined so far for Germany as a knowledge center,
fundamental approaches like corporate knowledge – the intellectual capital – can be
externalized. The designation of so-called intellectual capital reports or the Skan-
dia Navigator approach (interim reports on the annual return) are preliminary steps
towards an integrated business valuation.

Changes are also needed on a micro-economic scale. From the buzzword open
innovation, relevant recommendations for action need to be drawn up in future for
corporate practice – and particularly SME practice, in order to remain competitive
in an increasingly globalized world.

At the macro-economic level, from a national economic viewpoint, an investi-
gation should be carried out, for example, into to whether certain industries, which
tend to operate stronger open innovation, are more successful on the market.

In political terms, the question then arises as to the improvement in legal and eco-
nomic framework conditions in relation to open innovation in different industries.
Finally, both companies and other branches of the economy still not operating open
innovation at present should be empowered to apply open innovation by appropriate
regulations and laws.

When organizing external political and economic framework conditions for open
innovation in companies in the future, the focus here should be on the following
areas [DJVKC08]:

• Networks and collaboration as a starting point for cooperation with competent
partners.

• Support when setting up firms – an example of this is spin-offs as a source for
targeted exchange of knowledge and close profiling.
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• IP management as a source of new ideas and opportunities for marketing the
company’s own know-how.

• Research and development work in the company with the aim of promoting the
uninterrupted development and expansion of the company’s own knowledge as
well as the cooperation of companies and research institutions.

• Well-trained staff with many opportunities for on-the-job-training.
• Adequate funding opportunities for companies operating open innovation.

The focus should not be on certain firms or sectors of industry when implement-
ing appropriate political and economic measures. Rather, the success of these mea-
sures depends on looking at open innovation as a change in paradigms and system.

References

[BAF10] S. Bischoff, G. Aleksandrova, and P. Flachskampf. Strategie der offenen Un-
ternehmensgrenzen für kleine und mittlere Unternehmen (KMU). In J.A. Meyer,
ed, Management-Kompetenz in kleinen und mittleren Unternehmen – Jahrbuch
der KMU-Forschung und -Praxis 2010. EUL Verlag, Lohmar – Köln, 2010.

[BDH+07] T. Becker, I. Dammer, J. Howaldt, S. Killich, and A. Loose. Netzwerke – prak-
tikabel und zukunftsähig. In Thomas Becker, Ingo Dammer, Jürgen Howaldt,
Stephan Killich, and Achim Loose, eds, Netzwerkmanagement – Mit Koopera-
tion zum Unternehmenserfolg, pages 3–11. Springer, Berlin, 2007.

[BH02] F. Bougrain and B. Haudeville. Innovation, collaboration and SMEs internal
research capacities. Research Policy, (31/2002):735–747, 2002.

[BM09] A. Braun and E. Müller. The Role of Trade Secrets in Open Innovation: Examples
of Pharmaceutical SME. New York, December 2009.

[BMAV10] A. Braun, E. Müller, S. Adelhelm, and G. Vladova. Knowledge flow at the fuzzy
front-end of inter-firm R&D collaborations – insights into SMEs in the pharma-
ceutical industry. Bilbao, Spain, June 2010.

[Che] H. Chesbrough. Open Innovation: A New Paradigm for Understanding Indus-
trial Innovation. In H. Chesbrough, W. Vanhaverbeke, and J. West, eds, Open
Innovation – Researching a New Paradigm, pp. 1–12. University Press, Oxford.

[Che03] H. Chesbrough. Open Innovation. Harvard Business School Press, Boston, 2003.
[CL90] W. Cohen and D. Levinthal. Absorptive capacity: a new perspective on learning

and innovation. Administrative Science Quarterly, (35/1990):128–52, 1990.
[Con95] S. Conway. Informal Boundary-spanning Communication in the Innovation

Process: An Empirical Study. Technology Analysis & Strategic Management,
7(3):327–342, 1995.

[deu96] Deutsche Industrienorm (DIN), 1996. 1996.
[DJVKC08] J.P.J. De Jong, W. Vanhaverbeke, T. Kalvet, and H. Chesbrough. Policies for

Open Innovation: Theory, Framework and Cases, 2008. Research project funded
by VISION Era-Net Helsinki, Finland.

[EB00] L. Edvinsson and G. Brünig. Aktivposten Wissenskapital – Unsichtbare Werte
bilanzierbar machen. Dr. Th. Gabler Verlag, 2000.

[Edv02] L. Edvinsson. Corporate Longitude – Navigating the Knowledge Economy. Fi-
nancial Times Prentice Hall, Stockholm, 2002.

[EE07] J. Ettlie and J. Elsenbach. The Changing Role of R&D Gatekeepers. Research-
Technology Management, 50(5):59–66, 2007.

[EM97] L. Edvinsson and S. Malone. Intellectual Capital – Realizing your company’s
true value by finding its hidden Brainpower. HarperBusiness, New York, 1997.



26 S. Bischoff et al.

[Epp07] M. Eppler. Knowledge Communication Problems between Experts and Decision
Makers: an Overview and Classification. The Electronic Journal of Knowledge
Management, 5(4):291–300, 2007.

[e.V00] Wuppertaler Kreis e.V. Wissensmanagement in mittelständischen Unternehmen.
Technical report, Deutscher Wirtschaftsdienst, 2000. Accessed September 2010.

[GB06] S. Gopalakrishnan and P. Bierly. The Impact of Firm Size on Knowledge Strate-
gies During Product Development: A Study of the Drug Delivery Industry. IEEE
Transactions on Engineering Management, 53:3– 16, 2006.

[GE06] O. Gassmann and E. Enkel. Open Innovation. ZfO Wissen, (3):132–138, 2006.
[GR99] A. Gerybadze and G. Reger. Globalization of R&D: recent changes in the man-

agement of innovation in transnational corporations. Research Policy, (28):251–
274, 1999.

[Hel01] A. Helin. Quality and Measurement of Intellectual Capital at an Accounting Firm
supplying an Intellectual Product. In Intellectual Product and Intellectual Cap-
ital. Leon Kozminski Academy of Entrepreneurship and Management, pp. 237–
271. Warschau, 2001.

[KL08] G. Koch and H.G. Lindner. Die Wissensbilanzierung, 2008. Wien/ Köln/ Brg.
[KLB00] G. Koch, K.H. Leitner, and M. Bornemann. Measuring and reporting intangible

assets and results in a European Contract Research Organization. Berlin, October
2000.

[KN96] R. S. Kaplan and D. P. Norton. The Balanced Scorecard. Translating strategy
into action. Harvard Business Press, Boston, 1996.

[LA] R. Landry and N. Amara. Effects of Sources of Information on Novelty of In-
novation in Canadian Manufacturing Firms. In F. Gault, ed, Understanding In-
novation in Canadian Industry, pp. 67–110. McGill-Queen’s University Press,
Kingston.

[LC99] L. Legrand and I. Chatrie. Business networks in the knowledge-Driven Economy.
Brussels, European Comission, Luxemburg, 1999.

[LL09] U. Lichtenthaler and E. Lichtenthaler. A Capability-Based Framework for Open
Innovation: Complementing Absorptive Capacity. Journal of Management Stud-
ies, 46(8):1315–1338, 2009.

[mer] MERITUM (2002) Guidelines for managing and reporting on intangibles (Intel-
lectual Capital Report). Accessed September 2010.

[NT95] I. Nonaka and H. Takeuchi. The Knowledge-Creating Company. Oxford Univer-
sity Press, New York, 1995.

[Por08] S. Porschen. Austausch impliziten Erfahrungswissens: Neue Perspektiven für das
Wissensmanagement. VS Verlag für Sozialwissenschaften, Wiesbaden, 2008.

[SH02] G. Speckbacher and M. Halatek-Zbierchoswi. Wertemanagement in Cee – In-
sights, Facts & Figures. Institut für Unternehmensführung der Wirtschaftsuni-
versität Wien, Wien, 2002.

[Str10] G. Strina. Zur Messbarkeit nicht-quantitativer Größen im Rahmen unternehmen-
skybernetischer Prozesse. PhD thesis, RWTH Aachen University, 2010.

[Sve98] K. E. Sveiby. Wissenskapital, das unentdeckte Vermögen. MI Verlag, Landsberg,
1998.

[Sve01] K.E. Sveiby. Methods for measuring intangible assets, updated 27 April 2010,
2001. Accessed May 2010.

[VA09] G. Vladova and S. Adelhelm. Informal knowledge flows in open innovation: both
a blessing and a curse? New York, December 2009.

[VDJvdVdR08] W. Vanhaverbeke, J. De Jong, V. van der Vraude, and M. de Rochement. Open In-
novation in SMEs: Trends, motives and management challenges, 2008. Accessed
April 2009.

[vH87] E. von Hippel. Cooperation between rivals: Informal know-how trading. Re-
search Policy, (16/1987):291–302, 1987.

[VM10] G. Vladova and E. Mueller. A Process-Oriented Tool Development in the Open
Innovation Paradigm. In poster session of the 16th Americas Conference on In-
formation Systems, Lima, Peru, August 2010.


	Measuring Intellectual Capital
	Sabine Bischoff, Gergana Vladova, Sabina Jeschke

