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Abstract

In today’s intellectual capital literature, we see a shift from identifying intangibles towards understanding the dynamics of value creation. As it is not clear what “dynamic” stands for, the aim of this explorative and conceptual paper is to contribute to a better understanding of the dynamic dimension of IC.
Based on a review of the early IC literature, the dynamic dimension (or dynamics) of intellectual capital seems to refer to the logic that value creation is the product of interaction between different types of (intangible) resources. As the idea of value creation through combination of knowledge resources is closely related to the New Growth Theory (Romer, 1990, 1994), this paper explores the New Growth Theory and its implications for the dynamic dimension of intellectual capital. Based on the exploration of the New Growth Theory, a conceptual model is presented in which the elements that constitute the dynamic dimension of intellectual capital are integrated. These elements are ideas, things, the process of knowledge creation, the process of continuous innovation, and institutions. 
The main conclusion of this paper is that the concept of knowledge is more closely related to the dynamic dimension of IC, than the concept of intellectual capital. Therefore, further research would probably benefit from approaching this topic from a knowledge management point of view.

It is suggested that further research should focus on exploring the metaphors that contribute to a better understanding of the dynamics of IC, on the contribution that ideas can make to increase the effectiveness of knowledge management, and finally on the institutional arrangements that support the process of knowledge creation and innovation.

Introduction

Intellectual capital (IC) measurement is the discipline that identifies and measures intangibles. One of the main merits of this discipline is the development of a so called taxonomy, a branch of various classes of intangibles and their relationships. The past decades many different taxonomies have been developed (Andriessen, 2004). In recent IC literature, we see a shift from static identification of different types of intangibles towards understanding the dynamics of value creation. This shift seems to be caused by the awareness that value creation does not come from the intangibles themselves, but from the dynamics between the intangibles. In addition, a better understanding of the dynamic dimension of IC brings us closer to the mechanisms that drive organizational performance, and thus to better resource allocation. However, in this literature with regard to the dynamics of IC, there is no shared understanding as to what exactly “dynamic” stands for (Kianto, 2007). Therefore, the aim of this paper is to contribute to a better understanding of the dynamic dimension (or dynamics) of IC.

In this paper, IC is defined as “all intangible resources that are available to an organization, that give a relative advantage, and that in combination are able to produce future benefits” (Stam, 2007, p.50). An important element in this definition is the word combination, which expresses the underlying logic that value creation is the product of interaction between the different classes of intangibles. The idea of value creation through combination of knowledge resources is closely related to the New Growth Theory (Romer, 1990, 1994). Therefore, this paper explores the New Growth Theory (NGT) and its implications for the dynamic dimension of intellectual capital. 

As this is a conceptual and explorative paper, it is based on a literature review. The following section elaborates on the recent shift towards a dynamic view of IC. Starting point of this review is the first generation IC literature (Edvinsson & Malone, 1997; Stewart, 1997; Sveiby, 1997). The second following section briefly introduces the NGT and searches for implications of this theory that help us better understand the dynamics of IC. This section is based on a review of the work by Paul Romer (1990; 1994). The final section summarizes the main learning points, presents a conceptual model, discusses some of the implications that emanate from this paper, and finally gives direction for further research.
The dynamic dimension of IC
In recent IC literature we see a shift from a static interpretation of the concept of IC, towards a dynamic interpretation. This section elaborates on this shift, questions the existence of a static view of IC and the newness of the dynamic view. It supports the suggestion to integrate the different approaches to the dynamics of IC, and finally suggests to deepen the understanding of the dynamic dimension based on the NGT. 

Static view?

The current shift towards a dynamic interpretation of IC implies that the concept has been subject to a static interpretation until now. Considering the first generation KM/IC literature, the existence of a static view can be questioned, because the concept of IC was explicitly introduced as a dynamic concept.
Although it is true that authors like Brooking (1998), Sveiby (1997), Edvinsson & Malone (1997), and Stewart (1997) were more concerned with identifying and measuring the different classes of intangibles than revealing their interrelationships, it is not true that these authors introduced IC as a static concept. The dynamics between the different types of IC has always been present in the IC literature.
The best evidence of the idea of interdependence and dynamics can be found in the respective definitions of human capital and structural capital. Sveiby (1997), Stewart (1997) and Edvinsson & Malone (1997) are all very clear about the dynamics between these two classes of IC. Sveiby refers to Weick [1977] if he argues that “People create the organization by interacting with each other and thus enacting the environment” (1997, p.10). Edvinsson & Malone refer to the dynamics between human capital and structural capital as a double-arrow dynamic. “Human capital is what builds structural capital, but the better your structural capital, the better your human capital is likely to be” (1997, p.35). Similarly, Stewart argues that “human capital matters because it is the source of innovation and renewal (…). But smart individuals don’t necessarily make for smart enterprises”. Structural capital is what “packages human capital and permits it to be used again and again to create value (…)” (1997, p.76-77). 
Already in 1997, Edvinsson & Malone claim to see “an evolution in thinking from identifying the components of intellectual capital to an understanding of the dynamic interaction between these components” (1997: p.19). However, apart from this statement, this understanding remains predominantly implicit in the early IC literature. 

Dynamic view?
Recently we have seen an increase in attention to the dynamic dimension of IC. According to Kianto (2007), there is no shared understanding as to what exactly “dynamic” stands for, which is a potential source of confusion and a threat to scientific rigor. Therefore she presents a framework for understanding the various interpretations of the dynamics of IC. In this framework she makes a distinction between three different perspectives. The first perspective interprets the dynamic dimension of IC as value creation dynamics. In this view, value creation is the result of combining resources. The main focus of this view is on resource interrelations and interdependencies. The second perspective interprets the dynamic dimension of IC as activities. In this view, knowledge is interpreted as an ability rather than a codified piece of information. The focus of this view is on knowledge creating activities. The third perspective interprets the dynamic dimension of IC as change capabilities. In this view, the continuously changing environment requires that organizations possess the ability to change and renew. The focus of this view is on the ability to innovate.
According to Kianto, these different interpretations illuminate different aspects of the dynamics of IC, therefore she concludes that further research should focus on integrating the three perspectives. “Integrating the three perspectives to dynamic IC would help to understand how organizations can renew themselves through different kinds of activities and thereby be able to create value and sustain competitiveness in changing conditions” (2007, p.352). Together, the three perspectives seem to represent the dynamic dimension better, than each of them apart.
IC multiplication

Despite the recent shift towards the dynamic dimension of IC, an important step in a better understanding of the dynamics was already made in what we might call the second generation IC literature. Whereas IC was initially defined as the sum of human capital and structural capital (IC=HC+SC) (Edvinsson & Malone, 1997), five years later it was defined as the multiplication of human capital and structural capital (IC=HCxSC) (Edvinsson, 2002: p.95). Based on the New Growth Theory (Romer, 1990) Edvinsson (2002) suggests that the multiplier effect of intellectual capital leads to an exponential relationship instead of a linear relationship. “The whole can be many times greater than the sum of the parts” (p.93). Within the evolution of IC, Edvinsson sees a shift from the identification and visualization of intangibles, with a dominant focus on human capital, towards a systematic transformation of human capital into structural capital as a multiplier. 
According to Edvinsson, the multiplier effect has become the critical perspective. “This shifts the focus of leadership from human capital to structural capital as a multiplier of human talents” (p.93). “The mistake has been to see human capital in a vacuum. Human capital requires infrastructure to create a springboard for people’s talent potential. (…) Human capital can only flourish if the structure is established to enable it to do so. Either in a void is worthless” (p.95). Organizational capital should be seen as the structure of the organization that allows human capital to leverage their talents. In order to create a springboard effect or multiplier effect we should develop effective organizational structures to optimize the efforts of knowledge workers. 
This concept of IC multiplication has been subject of several studies now. On a micro (organizational) level Aberg & Edvinsson (2001) and Berglund, Grönvall & Johnson (2002) found statistical evidence for the existence of a multiplier effect. On a macro level, Andriessen & Stam (2004) and Stam & Andriessen (2009) also found evidence of the existence of different multiplier effects. Based on the work with regard to the concept of IC multiplication, it seems as if a better understanding of the dynamic dimension might benefit from a further exploration of the New Growth Theory.
New Growth Theory

Despite the close relationship between the concept of IC and the New Growth Theory (NGT), the implications of this theory with regard to the dynamic dimension of IC has hardly been explored. Therefore, this section briefly introduces the NGT and searches for implications of this theory that help us better understand the dynamics of IC. 
The essence of the NGT is that knowledge drives growth, because it can be shared and reused infinitely. In this sense, the NGT seems to be the economic theory that justifies the shift from a resource-based view of the firm, to a knowledge-based view of the firm (Cortright, 2001), in which it is argued that knowledge is the main source of competitive advantage (Grant, 1996). 
The NGT distinguishes itself from previous economic theories by emphasizing that technological progress (better ways to do things, innovation, knowledge) is not a given, but comes from things that people do. Economic growth is not the result of exogenous forces (like previous theories assumed it to be), but rather an endogenous outcome of an economic system (Romer, 1990, 1994). In addition, whereas previous theories treated knowledge as non-rival (many people can use ideas at the same time), non-excludable (no one has the right to exclude others from using your knowledge) public goods, the NGT treats knowledge as non-rival though partially excludable, or excludable for at least some period of time (temporary monopoly or imperfect competition). “Because people and firms have some control over the information produced by most discoveries, it cannot be treated as a pure public good” (Romer, 1994, p.13). Patents, trademarks and copyright law allow the owners of valuable knowledge to have certain rights to exclude others from the benefits of the knowledge they have created. In other words, knowledge and information can be a valuable source of (temporary) competitive advantage.
The NGT also distinguishes itself from previous economic theories by emphasizing that economic growth comes from increasing returns to knowledge (Romer, 1986). Whereas traditional economic theories assumed decreasing returns (the addition of more inputs results in less output, than the addition of the previous unit of input) and rising marginal costs (the cost of producing one more unit of production is higher than the cost of producing the previous unit), the NGT assumes permanently increasing returns and permanently declining costs. As a consequence knowledge-based economies tend toward monopolistic competition.
So, the NGT explains how knowledge brings about economic growth through increasing returns. Compared to neoclassical growth theories, the NGT implied a shift from scarcity, decreasing returns and perfect competition towards abundance, increasing returns and imperfect competition (Hartigh, 2005). What was usually seen as a side-effect, a spill-over, or residual, now became the core of economic growth (Warsh, 2006). These assumptions about knowledge creation and economic growth have major implications for the process of value creation. The next sections explore these implications and relates them to the dynamic dimension of IC.
Increasing importance of knowledge as a production factor
The main assumption of the NGT is that knowledge is the main source of economic growth (Romer, 1990). As knowledge is created through learning (Weggeman, 1997), and as learning is a dynamic and social process (Kessels, 1996), economic growth is determined by a dynamic and social process. This starting point is closely related to the perspective that interprets the dynamic dimension as activities (Kianto, 2007). Important implication of knowledge being the main source of economic growth is that increasing the stock of knowledge stimulates growth (Romer, 1990). As knowledge is created by people, having (access to) a larger total stock of human capital enhances the ability to produce knowledge which eventually leads to economic growth. 
As we are still predominantly using the factory as a metaphor for business activities (input, production, output, products, production workers, supervisors), important aspects of the process of knowledge creation often go unnoticed (Romer, 1995). Today’s management practice is full of anachronisms – assigning a phenomenon to a wrong time period – which hinder better understanding of knowledge-based value creation (Kessels, 1996; Stam, 2007). As a consequence, it can be questioned whether the main concepts in the field of IC and KM contribute to a better understanding. Therefore, we need a new set of metaphors to better understand today’s economic reality. This stresses the importance of the research in the field of metaphors (Andriessen, 2006; Andriessen & Van den Boom, 2007, 2009). This quest for suitable metaphors also counts for the dynamic dimension of IC. 
Distinction between ideas and things
A fundamental difference between people and animals is the ability of people to produce ideas. Whereas animals go through their lives without coming with even a slightly different idea about how to do things, people are incurable experimenters and problem-solvers (Romer, 1993b). As a consequence people continuously discover better ways to exploit the available resources. According to the NGT, these ideas are the most significant economic goods we have. “The only way for us to produce more economic value – and thereby to generate economic growth – is to find ever more valuable ways to make use of the objects available to us” (p.70). 
In order to better understand the process of value creation, the NGT makes distinction between ideas and things. A thing is a resource – either tangible or intangible – which can only be used at one place at a time because it cannot be replicated. Examples of things are office buildings, computers, and people. An idea is a resource which can be used over and over again by everyone at different places at the same time, provided that it can be communicated. An important characteristic of ideas is that they are codified and therefore can easily be replicated at a large scale and at low costs. Examples of ideas are formulas, software, recipes, solution concepts, blueprints, ways of working, best practices, etc.. Distinguishing characteristic of ideas is that it has a multiplication factor (Reason, 2001), and therefore it is the main source of growth.
Based on the description of ideas, it is tempting to equal ideas with structural capital or explicit knowledge. However, although structural capital includes the recipes for combining different types of IC, not all structural capital qualifies as ideas. E.g. the culture of an organization can not be replicated, neither can the reputation. So structural capital is more than ideas. Similarly, not all explicit knowledge qualifies as ideas. Although it can easily be replicated and transferred, not all explicit knowledge is transferable to other contexts or related to the exploitation of resources. So explicit knowledge is more than ideas too. This implies that ideas are a subset of explicit knowledge, which in its turn is a subset of structural capital (Figure 1).
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Figure 1: Ideas as a subset of explicit knowledge
If we accept as true that “we can know more than we can tell” (Polanyi, 1983, p.4), and that explicit knowledge only “represents the tip of the iceberg of the entire body of knowledge” (Nonaka & Takeuchi, 1995, p.60), then ideas only represents the tip of the tip of the iceberg. This insignificant part of the entire body of knowledge contains vital information about the leverage of all other resources. 
The continuous search for new combinations

If we accept as true that increase in economic growth comes from ideas, then the key to success is in the ability to discover new recipes for combining resources. Therefore, the search for new ideas is elementary in the search for economic growth. According to Romer, there is always room for new and better ways to combine resources, because the potential for ideas to change things is enormous. This can be illustrated with the example of a child’s chemistry set.

If one has 100 different chemicals in the set, there are more than 1030 possible combinations of 2 or more chemicals one can make (ignoring the opportunities for varying the proportions of the ingredients). The possible number of combinations is staggering: by Romer’s calculation if everyone on the planet had tried one combination a second for the last 20 billion years – the age of the universe -  we still would have tested less than one percent of the possible combinations. (Romer, [1992] in: Cortright, 2001, p.6)
The message of this example is that we consistently fail to grasp how many ideas remain to be discovered (Romer, 1993a). According to Romer, the combinatorial explosion of ideas is the source of economic growth (Reason, 2001). In addition, it is extremely likely that we will never come close to discovering all or even a very significant fraction of all the possible useful products and processes we might create from resources available to us (Cortright, 2001). “In a world characterized by more possibilities than the mind can comprehend, we will never arrive at the best possible design or the best sequence for any complicated set of actions” (Romer, 1993b, p.72). 
As ideas are generated by people, important implication of the search for new combinations is that (access to) more people means more potential to discover new combinations of resources, therefore size and location matters (Cortright, 2001; Reason, 2001). Another implication is that organizations should possess the ability to learn (experiment, discover, rearrange, explore, create knowledge) and continuously improve and renew resources (innovate). The latter seems to be closely related to the perspective of IC as change capability (Kianto, 2007). 
The role of  institutions
In order to increase the potential to discover new ideas and to support continuous innovation, organizations need institutions that enable people to continuously experiment with and apply new arrangements of resources (Romer, 1994). Institutions are the mechanisms that enable the production and application of new ideas. “If we think of the economy as a game, institutions are the rules of the game and the processes by which rules are determined and enforced” (Cortright, 2001, p.16). These can be formal rules (like regulations), but also informal rules (like business practices, cultural attitudes, reputation and social constructs). These institutions constitute the ecology in which people operate and can be either favourable on unfavourable to the process of knowledge creation and dissemination. 

When developing knowledge, Romer makes a distinction between “institutions of science” and “institutions of the market” (Reason, 2001). The former refers to the practice of disseminating knowledge as broadly as possible and encouraging everybody to use it for free. The latter refers to the practice where we have to earn back the development of knowledge ourselves. In science the fundamental institution is the rewarding of dissemination of ideas. In the market, the fundamental institution is the notion of private ownership. 

Important implication of the NGT is that economic growth needs both types of institutions. In a world where knowledge flows freely and everybody can benefit from it (knowledge is non-rival), there needs to be an incentive for further exploration (knowledge is partially excludable). The institutions of science are necessary to be receptive to (and benefit from) the worldwide stock of freely available knowledge. The institutions of the market are necessary to provide incentives for the discovery of new ideas (Romer, 1993a). This is not easy, because the same characteristic that makes an idea so valuable – everybody can use it at the same time – also means that it is hard to earn an appropriate rate of return on investments in ideas.

Institutions are a crucial factor in shaping the incentives for knowledge creation (Romer, 1994). This important role of institutions supports the idea of an enabling approach to knowledge management (Kessels, 1996, 2001; Von Krogh, Ichijo, & Nonaka, 2000), in which the main focus is on creating a favourable environment for knowledge creation.
Conclusion and discussion
The main aim of this paper is to contribute to a better understanding of the dynamic dimension of IC. The question then is, what did we learn from exploring the NGT? This section summarizes the main learning points, presents a conceptual model, discusses some of the implications that emanate from this paper, and finally gives direction for further research.

First of al we learned that the dynamic dimension is related to learning, because value is created through knowledge and knowledge is the product of learning. Second, we learned that distinction should be made between two types of resources: ideas and things. Ideas are the main source of value creation, because they contain the key to combining resources. In addition, ideas have a multiplication factor, which means that they can be used over and over again by everyone at different places at the same time. Things refer to all other resources, including human capital and their tacit knowledge. As ideas are created by things and as things are shaped by ideas, ideas and things are interrelated and mutual enhancing factors. Third, growth comes from the continuous search for better ways of working through more efficient or effective combinations of resources. Fourth, institutions constitute the ecology in which people operate. Therefore they are the main mechanisms for enabling continuous experimentation with and application of new arrangements of resources in products, services and processes. 
In an attempt to bring these learning points together, and following Kianto’s (2007) suggestion to integrate different perspectives, Figure 2 presents an integrated approach to the dynamic dimension of IC. The aim of this conceptual model is to come closer to the essence of the dynamic dimension of IC.
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Figure 2: The dynamic dimension of intellectual capital.

The first and main thing that strikes us is that the model is more related to the concepts of knowledge (distinction between tacit and explicit knowledge) and knowledge management (process of knowledge creation) than to the concepts of IC (distinction between human, structural and relational capital) and IC measurement (identifying and measuring IC). This observation implies that the concept of knowledge is more closely related to the dynamic dimension of IC, than the concept of intellectual capital. Therefore, further research would probably benefit from approaching this topic from a knowledge management point of view.
Second, although the concepts of ideas and things are closely related to the concepts of explicit and tacit knowledge, they are not the same. Ideas refer to explicit knowledge that contain information about valuable combinations of resources. Things refer to tacit knowledge and all other resources that are not replicable (and thus do not have a multiplication factor). So ideas are less than explicit knowledge (the tip of the tip of the iceberg of the entire body of knowledge), and things are more than tacit knowledge. Important implication of this insight is that a more focused approach on ideas might result in more leverage of resources.
Third, the real dynamics and value creation are not in the ideas or things, but in the processes (arrows) between them. The arrow from things to ideas represents the dynamic process of knowledge creation. This process is closely related to the perspective that interprets the dynamic dimension of IC as knowledge activities. The second arrow, from ideas to things, refers to the dynamic process in which ideas are applied to the improvement and renewal of products, services and processes. This process is closely related to the perspective that interprets the dynamic dimension of IC as change capabilities. Deeper insight in these two dynamic processes require further research into these distinct approaches. Therefore, it can be questioned whether an integrated approach, as suggested by Kianto, will really help to get a deeper understanding of the dynamics of IC.
Fourth, the most important enablers for knowledge creation and application are the (formal and informal) institutions. In the NGT institutions refer to resources which can be either structural capital (e.g. culture) or relational capital (e.g. reputation). Whereas IC literature considers them to be sources of value creation in itself, the NGT considers them to be factors that enable value creation. It might be interesting to investigate the extent to which the resources that we defined in IC literature are direct or indirect sources of value creation. Do they create value themselves, or do they contribute to shaping the environment? 
Finally, some thoughts about further research. Considering the search for appropriate metaphors, a relevant direction for further research would be to investigate the impact of the usage of different metaphors to a better understanding of the dynamic dimension of IC. Another relevant direction for further research would be a further exploration of the contribution that the concept of ideas can make to help to focus knowledge management initiatives in order to increase the effectiveness of these initiatives. Considering the vital role that institutions play, a third relevant direction for further research is to investigate what the best institutional arrangements are to support the processes of knowledge creation and continuous innovation. 
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