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A basic characteristic of the knowledge-based school is that it follows the 'inside out' approach of explaining the sources of a firm's competitive advantage. This means the competitive advantage primarily arises from the firm and its knowledge. There are at least two important classifications of knowledge in the related literature. The first one divides knowledge into its explicit and tacit component, while the second one discusses human and structural capital. Besides knowledge, its adequate management is also necessary to ensure greater competitiveness and performance. Empirical research, based on the sample of 225 Slovenian firms, shows that the firms see the most relevant sources of their competitive advantage in structural capital, tacit knowledge and in the imperfect imitability of knowledge. The more relevant knowledge a firm possesses and the better its management is, the greater the firm performance and competitiveness is, which means our empirical support of the knowledge-based school is quite unequivocal. Among the studied sources of competitive advantage within the knowledge-based school performing the knowledge management tasks and the imperfect imitability of knowledge seem to be the most relevant factors of a firm's competitiveness and performance.
1. INTRODUCTION
Firms whose primary strategic goal is long-term progress, development and success must build up some kind of competitive advantage, which means that certain sources of competitive advantage must exist. The scientific literature usually discusses four basic schools concerning the sources of competitive advantage, i.e. the industrial organization school, the resource-based school, the capability-based school, and the knowledge-based school. The purpose of this paper is to analyze the sources of competitive advantage as seen by the knowledge-based school, examine the relationship between these sources and a firm's competitiveness and performance and, based thereon, offer a judgement on the relevance of the knowledge-based school. After briefly reviewing the relevant theory on the knowledge-related sources of competitive advantage, the paper mainly involved a presentation of the empirical findings of a study of 225 Slovenian firms. By comparing the empirical evidence with theoretical findings drawn from the literature, we believe some new insights can be offered to scholars and researchers in the area of competitiveness.

2. KNOWLEDGE-BASED SCHOOL ON THE SOURCES OF A 

FIRM'S COMPETITIVE ADVANTAGE
2.1. Explaining the origins of competitive advantage through the 

knowledge-based school
Advocates of the knowledge-based school on the sources of competitive advantage argue that a firm can win a competitive battle only if it possesses more relevant knowledge than its competitors. Competitive advantage, therefore, finds its source in knowledge (Pučko, 1998; Čater, 2001c). Knowledge is said to be a good source of competitive advantage because it is subject to the effects of the economies of scale and scope. This means that a firm, once it possesses the relevant knowledge, can use this knowledge at many fronts with negligible marginal costs (Grant, 1997).

One of the first modern notes about knowledge as a source of competitive advantage goes back to the 1890s, when Alfred Marshall, in his 'Principles of Economics', compared knowledge with the most powerful machine of the business (Truch, 2001). In spite of this, the knowledge-based school became an equally important approach for explaining a firm's competitive advantage as late as the 1990s, when several papers were published on: the knowledge-based theory of the firm (Grant, 1996; Grant, 1997; Nonaka, Toyama, Nagata, 2000), knowledge as an important factor of firm performance (Zack, 1999a; Martin, 2000) and competitiveness (Pučko, 1998; Riesenberger, 1998; Čater, 2000). Although the knowledge-based school derives from the resource-based school (Hoskisson et al., 1999), there is an important distinction between them, namely at the organizational level, where the sources of competitive advantage are discussed. While the resource-based school primarily treats the sources of competitive advantage at the strategic business unit level, the knowledge-based school, especially within the discussion on knowledge management (Earl, Scott, 1999), treats them at the corporate level (Quinn, Anderson, Finkelstein, 1996; Wiig, 1997; Pučko, 2002a).

If a firm wants to base its competitive advantage on its knowledge, several conditions must be met. Since we have already discussed these conditions elsewhere (see, for example, Čater (2001a)), we will not discuss them in detail again. Let us just mention that knowledge that has a potential to be a source of competitive advantage has to be valuable, heterogeneous, rare, immobile, non-substitutable and may not be easily imitated (Zupan, 1996; Teece, 1998; Ndlela, Du Toit, 2001).

2.2. Classification of knowledge as a source of competitive advantage
Within the discussion on different classifications of knowledge, we shall limit ourselves to those that are important for a firm's competitiveness and performance. Naturally, from the firm's point of view, not all kinds of knowledge are equally useful. Especially important is the part of knowledge that can be labeled commercial knowledge. The nature of commercial knowledge (as the opposite of uncommercial knowledge) is perhaps best described by Demarest (1997), who proposed that the goal of commercial knowledge is not to find the truth, but to ensure effective performance. It does not answer the question 'what is right' but rather 'what works' or even 'what works better' where better is defined in competitive and financial contexts.

With regard to its contribution to the creation of competitive advantage, a distinction between explicit knowledge and tacit knowledge (as introduced by Polanyi (1966)) should also be mentioned. Explicit knowledge is objectively 'codified' knowledge, which is transmittable in formal, systematic language (Riesenberger, 1998). It can be found in manuals, textbooks, computer programs, patent documents, etc., which means that it can be learned by observing and studying (Edvinsson, Sullivan, 1996). Tacit knowledge, on the other hand, is personal, subjective, context-specific knowledge, which means that it is hard to formalize and communicate (Inkpen, 1996; Narasimha, 2000; Zack, 1999b). For this reason, tacit knowledge usually is acquired only in the direct working experience (Inkpen, 1996). If we now ask ourselves, which type of knowledge is more important in terms of creation of the competitive superiority of a firm, the answer is quite obvious. Explicit knowledge usually will not play a vital role in the competitive battle between firms. Even if it is protected as intellectual property, such protection is usually limited in time and also hard to enforce in many countries (Pučko, 1998). On the other hand, a firm will probably be able to base its competitive advantage on relevant tacit knowledge (McAulay, Russell, Sims, 1997; Leonard, Sensiper, 1998). It is extremely desirable that such knowledge is potentially codifiable, although a firm must be sure that such codification will not be transmittable in use to competitors (Grant, 1997). In order to be useful, such knowledge must also be understood by its distant users. Since it is usually very context-specific, it is often difficult to understand it in contexts different from those in which it was created (Čater, 2000).

Another important knowledge-related classification divides a firm's intellectual capital into its human and structural component (Edvinsson, Malone, 1997). Human capital is based on the employees' knowledge, their innovativeness and ingenuity, their skills, as well as on their values and culture. This category of intellectual capital cannot be the property of a firm because employees take their knowledge, skills and experience with them when they leave the firm. Human capital can, therefore, only be rented, which means that it is highly risky. On the other hand, structural capital is everything left at the office when employees go home. It is the property of a firm and can, thereby, be traded (Edvinsson, Sullivan, 1996; Edvinsson, 1997). For this reason, a firm's true competitive advantage can mostly be built on its structural capital, which means that one of the most important challenges of knowledge management is to transform a firm's human capital into its structural capital (Lank, 1997).

2.3. Knowledge management and its tasks
The growing importance of intellectual capital naturally calls for its systematic management. If knowledge management is to give proper results – i.e. help create a firm's competitive advantage – its basic goal should be to transform as much of a firm's human capital as possible into its structural capital (Edvinsson, Sullivan, 1996; Lank, 1997). In order to reach this goal, the basic tasks of knowledge management should be (Macintosh, 1999; Čater, 2001b):
(1) At the strategic level, knowledge management should (a) establish a 'knowledge-oriented' mentality in a firm (Lank, 1997); (b) make sure that a firm is able to analyze and plan its business in terms of the knowledge it currently has and the knowledge it needs for the future business process (Pučko, 1998); and (c) ensure a suitable business environment for an efficient process of creating new knowledge in a firm (Rastogi, 2000).
(2) At the tactical level, knowledge management should make sure that (a) existing knowledge is properly identified (Rastogi, 2000); (b) new knowledge for the future use is acquired and properly archived in organizational memories (Macintosh, 1999); and (c) new systems that enable effective and efficient allocation of the knowledge within a firm are created (Argote, Ingram, 2000).
(3) At the operational level, knowledge management should see that knowledge is used in everyday practice by those who need access to the right knowledge, at the right time, and at the right location (Grant, 1996; Decarolis, Deeds, 1999).

2.4. Review of the past empirical research regarding the knowledge-based school
Despite the fact that it is relatively new, the knowledge-based school has considerable empirical support in the related literature. Several studies can be found that confirm the direct influence of employees' knowledge on competitive advantage (Makovec-Brenčič, Žabkar, 2001), sales growth (Hall, 1991), market share (Makovec-Brenčič, 2001), profitability and value added per employee (Čater, Alfirević, 2003). Similar conclusions were also reached by Michalisin (1996) who concentrated on the influence of employees' technological know-how on firm performance. 
The relationship between the experience (as a special type of knowledge) and firm performance was studied by Piercy, Kaleka and Katsikeas (1998) who confirmed the positive influence of the experience on the return on investment, market share and sales growth. Pučko's (2002b) research revealed that among several types of knowledge, firms see the most relevant source of competitive advantage in team knowledge and employees' technological know-how. 
Some other studies try to classify the types of knowledge according to the share of firms that find each type of knowledge extremely important for a firm's competitiveness and performance. One such study (see Riesenberger (1998)) shows that the knowledge about the customers is seen as extremely important by 96% of the firms. Other types of knowledge are classified as follows: technological know-how (87%), individuals' capabilities (86%), knowledge about the products (85%), knowledge about the market (83%), and knowledge about the competitors (81%). The same research also deals with the basic positive consequences of knowledge. About 83% of the firms believe direct results of superior knowledge are faster reactions to the environmental challenges, improved innovation and decision-making and greater efficiency. About 82% of the firms believe the direct benefit of relevant knowledge is also the greater flexibility of a firm (Riesenberger, 1998).

Besides the studies that concentrate on the influence of knowledge on a firm's competitiveness and performance, the studies that deal with knowledge management can also be found in the literature. These studies can be divided into three categories. The emphasis of the first group of authors is focused on the importance of knowledge management for process and technology improvements (Demarest, 1997; Carrillo, Gaimon, 2000; Hichs, 2000; Raisinghani, 2000). The next group of published papers surpasses the thesis that knowledge management is needed to improve a firm's processes and technology and connects knowledge management directly with the improved financial performance of a firm, especially the improved profitability (Cappel, Boone, 1995; Lloyd, 1996; Baker, Sinkula, 1999; Tyson, 1999; Hitt, Ireland, Lee, 2000; DeTienne, Jackson, 2001; Čater, Alfirević, 2003); productivity (Dyer, Nobeoka, 2000); value added per employee (Čater, Alfirević, 2003); and cash flows (Demarest, 1997). Finally, in the third group, there are authors who believe that the benefits of successful knowledge management systems are not only in helping improve a firm's financial performance but also in creating and reinforcing a firm's competitive advantage (Subramaniam, Venkatraman, 1998; Sarvary, 1999; Ndlela, Du Toit, 2001) that cannot be easily imitated (Lubit, 2001).

3. METHODOLOGICAL BACKGROUND
3.1. Research hypotheses
Based on the aim of the paper, two research hypotheses dealing with the knowledge-based school on the sources of competitive advantage were developed as follows:

· H1: A firm's competitive advantage positively depends on the sources of competitive advantage discussed by the knowledge-based school.

· H2: Firm performance positively depends on the sources of competitive advantage discussed by the knowledge-based school.

3.2. The sample of firms, collection of data and description of variables
The empirical research in this paper forms part of a broader study on the strategic behavior and competitive advantages of Slovenian firms. Data was collected by sending questionnaires1 to the Chief Executive Officers or members of the top management of randomly selected firms by post. By the end of 2002, questionnaires from 225 Slovenian firms had been satisfactorily completed and returned to the author, meaning the response rate was 44.3%. The respondents were mostly Chief Executive Officers (36.4%), assistant managers (27.6%) or members of the top management (25.3%). In the remaining 10.7%, the respondents were the heads of different (mostly advisory) departments such as controlling, accounting, etc. If the above structure of respondents holds true, this can be regarded as very satisfactory since, in most cases, the respondents were individuals who should have fluently mastered the discussed topics.

Due to the broader goals2 of the research, we used stratified sampling in selecting firms in the sample. The structure of the firms in the sample can be shown according to several criteria:

· Legal form: public limited companies (45.3%), private limited companies (54.7%);

· Sector: manufacturing (33.3%), service (34.2%), trading (32.4%);

· Size3: large (33.3%), medium-sized (33.3%), small (33.3%);

· Year of foundation: founded in 1989 or sooner (50.7%), founded in 1990 or later (49.3%).

Since the structure of the firms in the sample, especially according to the criterion of size distribution, was quite different from the actual structure4 of Slovenian firms, it cannot be said that the sample is completely representative. The reason for this primarily lies in the use of stratified sampling, as already explained, which was influenced by the research's broader goals.

Most questions in the questionnaire required an answer in the form of (dis)agreement with the offered statements. Respondents were asked to choose between five answers (a five-point Likert scale was used), where 1 means they completely disagree with the statement, and 5 means they completely agree with it. In this way, we collected data for two groups of variables, i.e. the sources of competitive advantage as discussed by the knowledge-based school and the forms of competitive advantage. Data for the third group of variables, i.e. a firm's performance, were partially collected through the questionnaire (estimations of the non-financial performance indicators were obtained in this way) and partly from the Gospodarski vestnik5 (2002) database (the data needed to calculate the financial performance indicators were collected using this).

In order to test the research hypotheses, we need to examine how the number of points for variables representing how firms follow the 'teachings' of the knowledge-based school influences a firm's competitive position and performance. For this purpose, we first had to carefully study the relevant literature and, based thereon, form a list of variables that measure as accurately as possible how the lessons within the knowledge-based school are followed by Slovenian firms. Based on these basic variables, the compounded variables (constructs) were then calculated. The formation of these constructs was carried out by calculating unweighted6 means from the basic variables. The total estimation of the knowledge-based school was, for example, calculated as a mean from individual types of knowledge, the characteristics of knowledge and the regularity of performing knowledge management tasks (see Table 1).

In order to carry out some empirical analyses, we also had to group the firms according to their prevailing form of competitive advantage7. We created four groups of firms:  'firms without a competitive advantage', 'firms with mostly a price advantage', 'firms with mostly a differentiation advantage', and 'firms with a simultaneous price and differentiation advantage'. A firm was said to have a competitive advantage (48% of firms) if its competitive position was estimated as positive (at least +1 on the –5 to +5 scale), if its competitive advantage lasted at least a month and if at least one of the forms of competitive advantage was estimated as being very strong (at least 4 on the 1 to 5 scale), while the remaining forms of competitive advantage were rated at least 2 on the 1 to 5 scale. 
If all of these conditions were not fulfilled, a firm was said to be 'without a competitive advantage' (52% of firms). Firms with a competitive advantage were further divided according to their prevailing form. Firms that estimated price advantage higher than differentiation advantage were labeled 'firms with mostly a price advantage' (12.4% of firms), firms that estimated differentiation advantage higher than price advantage were labeled 'firms with mostly a differentiation advantage' (19.6% of firms), while firms with equal estimations of price and differentiation advantage were labeled 'firms with a simultaneous price and differentiation advantage' (16% of firms).
The third group of variables consists of different performance indicators. We used several financial and non-financial indicators. As for the financial performance indicators, firms were asked to provide the data needed to calculate: (1) return on equity; (2) return on assets; (3) return on sales; (4) revenues-to-expenses ratio; (5) sales-to-operating-expenses ratio; and (6) value added per employee. On the other hand, they were also asked to provide data on several non-financial performance indicators, namely: (1) percentage of loyal customers; (2) percentage of loyal suppliers; (3) turnover (of staff); (4) share of expenses on training and education; (5) share of expenses on research and development; and (6) percentage of reclaimed deliveries. 
The data for all performance indicators were collected for the period between 2000 and 2002. We then used these figures to calculate a three-year unweighted mean8 for each indicator. These means were then used in all statistical analyses instead of individual annual indicators.

4. EMPIRICAL FINDINGS AND DISCUSSION
In the research, we first wanted to find out how firms estimate the importance of the sources of competitive advantage within the knowledge-based school. The results (see Table 1) show that firms, on average, ascribed the most points to the variables representing the structural capital (Mean = 3.83), tacit knowledge (Mean = 3.67), human capital (Mean = 3.56) and imperfect imitability of knowledge. 
Slightly less important are the explicit knowledge (Mean = 3.31) and the regularity of performing knowledge management tasks (Mean = 3.04), while all other variables, i.e. the characteristics of knowledge other than imitability, received considerably lower estimates of importance. 
Among several knowledge management tasks, motivating employees (according to the literature, this is an important knowledge management task) was ascribed the most points (Mean = 3.57). Relatively satisfactory estimates of importance can also be found for acquiring new knowledge (Mean = 3.37) and stimulating the creation of knowledge within a firm (Mean = 3.31), while all other knowledge management tasks received considerably lower estimates of importance.

Table 1. The relevance of knowledge, its characteristics and knowledge management tasks in Slovenian firms

	Knowledge, its characteristics and knowledge management tasks
	Mean
	St. deviation

	a)
	Human capital
	3.56
	1.16

	b)
	Structural capital
	3.83
	1.07

	c)
	Explicit knowledge
	3.31
	1.05

	d)
	Tacit knowledge
	3.67
	1.05

	e)
	Value of knowledge
	2.16
	0.87

	f)
	Heterogeneity of knowledge
	2.16
	0.85

	g)
	Rareness of knowledge
	2.82
	1.12

	h)
	Durability of knowledge
	2.19
	0.82

	i)
	Non-substitutability of knowledge
	2.84
	1.11

	j)
	Immobility of knowledge
	2.84
	1.05

	k)
	Imperfect imitability  of knowledge
	3.47
	1.10

	l)
	Knowledge management tasks
	3.04
	0.78


4.1. The connection between the sources and forms of competitive 


advantage

In the first research hypothesis, we examine the reasonableness of the knowledge-based school on the sources of competitive advantage. One possible approach here is to calculate the influence of the total estimation of this school as well as individual sources of competitive advantage within it (independent variables) on a firm's competitive advantage (dependent variable). If the independent variables are metric and the dependent one is non-metric, a discriminatory analysis can be used in order to determine whether or not the value of an independent variable has a statistically significant influence on the value of a dependent variable. The calculated values of Wilks' lambda and their levels of significance (α) (see Discriminatory analysis 1 in Table 2) reveal that, based on the total estimation of the knowledge-based school, we can make a statistically significant (α < 0.001) judgement as to whether a firm has a competitive advantage. With regard to individual sources of competitive advantage, it can also be concluded that they have a statistically significant (α < 0.001) influence on the existence of a firm's competitive advantage. This conclusion is also supported by the calculated canonical correlation coefficients, which are highest (they exceed 0.6) in the case of the imperfect imitability of knowledge (R = 0.659), the performance of knowledge management tasks (R = 0.636) and the total characteristics of knowledge (R = 0.614).

A similar but more detailed analysis can be carried out when the dependent variable has four possible values, i.e. firms without a competitive advantage, firms with mostly a price advantage, firms with mostly a differentiation advantage, and firms with a simultaneous price and differentiation advantage. The calculated values of Wilks' lambda and their levels of significance (α) (see Discriminatory analysis 2 in Table 2) again reveal that, based on the total estimation of the knowledge-based school as well as on the estimations of all individual sources of competitive advantage within it, we can make a statistically significant (α < 0.001) judgement on the type of a firm's competitive advantage. Also, in support of this conclusion are the calculated canonical correlation coefficients, which again are highest (they exceed 0.6) in the case of the imperfect imitability of knowledge (R = 0.661), the performance of knowledge management tasks (R = 0.641) and the total characteristics of knowledge (R = 0.621).

Table 2. Examination of the influence of the total estimation of the knowledge-based school and individual sources of competitive advantage within this school 
on the forms of competitive advantage using the discriminatory analysis

	Independent variable (X) = Total estimation

of the knowledge-based school and individual sources of comp. adv. within this school
	Aver. of X
	Discrim. analysis 1
	Average of X
	Discrim. analysis 2

	
	Y = no

comp. adv.
	Y =

comp. adv.
	Wilks’ λ

(α)
	Canonical

correl. coef.
	Y = no

comp. adv.
	Y = 

lower price
	Y =

differentiat.
	Y = simult. comp. adv.
	Wilks’ λ

(α)
	Canonical

correl. coef.

	Knowledge-based school
	2.57
	3.47
	0.702 (0.000)
	0.546
	2.57
	3.33
	3.50
	3.54
	0.697 (0.000)
	0.550

	Human capital
	3.03
	3.94
	0.847 (0.000)
	0.391
	3.03
	3.86
	3.82
	4.14
	0.840 (0.000)
	0.400

	Structural capital
	3.36
	4.36
	0.749 (0.000)
	0.501
	3.36
	4.29
	4.30
	4.49
	0.745 (0.000)
	0.505

	Explicit knowledge
	2.94
	3.71
	0.865 (0.000)
	0.368
	2.94
	3.61
	3.61
	3.92
	0.856 (0.000)
	0.380

	Tacit knowledge
	3.20
	4.19
	0.778 (0.000)
	0.471
	3.20
	3.75
	4.30
	4.39
	0.749 (0.000)
	0.501

	Characteristics of knowl.
	2.13
	3.11
	0.623 (0.000)
	0.614
	2.13
	2.99
	3.08
	3.24
	0.615 (0.000)
	0.621

	Imperf. imit. of knowl.
	2.59
	3.81
	0.566 (0.000)
	0.659
	2.59
	3.72
	3.78
	3.91
	0.562 (0.000)
	0.661

	Knowl. managemt. Tasks
	2.57
	3.56
	0.595 (0.000)
	0.636
	2.57
	3.41
	3.57
	3.65
	0.588 (0.000)
	0.641


Although based on the discriminatory analysis we can already reach a conclusion on hypothesis 1, this hypothesis can be further verified by using metric independent and dependent variables. Here, the values of dependent variables, i.e. the strengths of different forms of competitive advantage, are directly defined by the managers' answers, which is another advantage over the analyses presented in the previous paragraphs. The fact that both groups of variables (independent and dependent) are metric allows us to further verify hypothesis 1 by using the univariate (linear) regression analysis. The results (see Table 3) show that the strength of a firm's competitive advantage is positively dependent on the total estimation of the knowledge-based school as well as on the estimations of all individual sources of competitive advantage within this school (α < 0.001). By the total estimation of the knowledge-based school, we can explain a considerable share (39.9%) of variance of the strength of a firm's competitive advantage. 
Table 3. Examination of the influence of the total estimation of the knowledge-based school and individual sources of competitive advantage within this school on the 
forms of competitive advantage using the univariate (linear) regression analysis

	Dependent var. (Y) = Form of competitive advantage
	Independent var. (X) = Sources of comp. adv. within the knowledge-based school

	
	Knowl.

school
	Human capital
	Structural capital
	Explicit knowl.
	Tacit knowl.
	Charact. of knowl.
	Imperf. imit.
	Knowl. managemt.

	Total
	R2
	0.399 (+)
	0.250 (+)
	0.391 (+)
	0.204 (+)
	0.314 (+)
	0.480 (+)
	0.548 (+)
	0.572 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Lower price
	R2
	0.267 (+)
	0.171 (+)
	0.267 (+)
	0.137 (+)
	0.183 (+)
	0.381 (+)
	0.443 (+)
	0.406 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Differen-
-tiation
	R2
	0.419 (+)
	0.261 (+)
	0.409 (+)
	0.215 (+)
	0.348 (+)
	0.470 (+)
	0.532 (+)
	0.587 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000


Of all the studied sources of competitive advantage, the greatest share of variance of the strength of a firm's competitive advantage can be explained by the performance of knowledge management tasks (57.2%) and the imperfect imitability of knowledge (54.8%). The results regarding both basic forms of competitive advantage, i.e. lower price and differentiation, are very similar as both forms of competitive advantage are again positively dependent on the total estimation of the knowledge-based school as well as on the estimations of all individual sources of competitive advantage within this school (α < 0.001). Based on both statistical methods, namely the discriminatory and regression analyses, we can conclude that hypothesis 1 can be confirmed, as a firm's competitive advantage indeed does positively depend on the sources of competitive advantage discussed by the knowledge-based school.

In the research, we also examined the relative influence of the studied sources of knowledge-based advantage on a firm's competitive position. If the independent variables are metric and the dependent one is non-metric, a discriminatory analysis9 with several independent variables can be used. The results (see Discriminatory analysis 1 in Table 4) show that where the dependent variable has two possible values, i.e. firms without a competitive advantage and firms with a competitive advantage, only two independent variables enter the model. In step 1, the variable representing the imperfect imitability of knowledge is entered, while in step 2, the variable representing the performance of knowledge management tasks is entered. As the dependent variable has only two possible values, we only deal with one discriminatory function. Almost without any risk (α < 0.001), we can conclude that this function is able to distinguish between both groups of firms (i.e. both values of the dependent variable). The calculated canonical correlation coefficients (R = 0.659 and 0.669) show that the contribution of the second independent variable (the performance of knowledge management tasks) to the strength of the relationship between the dependent and independent variables is relatively weak.

If the dependent variable has four possible values, i.e. firms without a competitive advantage, firms with mostly a price advantage, firms with mostly a differentiation advantage, and firms with a simultaneous price and differentiation advantage, an additional question about the number of discriminatory functions arises and this makes the analysis more complex. Again, two independent variables are entered in the model; in step 1, the variable representing the imperfect imitability of knowledge and in step 2, the variable representing the performance of knowledge management tasks. 
The results (see Discriminatory analysis 2 in Table 4) show where both independent variables are in the model, it is reasonable to use only one discriminatory function as it contains 96% of the variance of both independent variables, whereas the second discriminatory function contains only 4% of the variance. If we ignore the second discriminatory function, the results of this analysis, i.e. the values of Wilks' lambda (λ = 0.642) and canonical correlation coefficient (R = 0.597), are almost identical to the results of the analysis with only two possible values of the dependent variable. Based on both analyses, we can conclude that a firm's competitive advantage depends mostly on the imperfect imitability of knowledge and the performance of knowledge management tasks.

Table 4:
Examination of the influence of the sources of competitive advantage within the knowledge-based school on the forms of competitive advantage using the discriminatory analysis

	Independent variable (X) = Sources of comp. adv. within the knowledge-

based school
	Aver. of X
	Discrim. analysis 1
	Average of X
	Discrim. analysis 2

	
	Y = no

comp. adv.
	Y =

comp. adv.
	Wilks’ λ

(α)
	Canonical

correl. coef.
	Y = no

comp. adv.
	Y = 

lower price
	Y =

differentiat.
	Y = simult. comp. adv.
	Wilks’ λ

(α)
	Explained

varian. (%)
	Canonical

correl. coef.

	Imperf. imitability of knowledge
	2.59
	3.81
	0.566 (0.000)
	0.659
	2.59
	3.72
	3.78
	3.91
	0.562 (0.000)
	100.0
	0.661

	Imperf. imit. of knowledge,
Knowledge management tasks
	2.59

2.57
	3.81

3.56
	0.552 (0.000)
	0.669
	2.59

2.57
	3.72

3.41
	3.78

3.57
	3.91

3.65
	0.537 (0.000)

0.967 (0.025)
	96.0

4.0
	0.667

0.181


The relative influence of the studied sources of the knowledge-based advantage on a firm's competitive position can be additionally verified by using metric independent and dependent variables, which means the partial correlation analysis can be used. This analysis differs from the bi-variate correlation analysis in that it excludes the disturbing influence of all other variables when calculating the relationship between two variables. 
The results (see Table 5) show that the performance of knowledge management tasks has the largest positive influence on the strength of a firm's differentiation (R = 0.296) as well as total competitive advantage (R = 0.258), while the imperfect imitability  of knowledge has the largest positive influence on a firm's price advantage (R = 0.205). For all other studied sources of competitive advantage, this influence is no longer statistically significant (α > 0.05) as also indicated by the low values of the coefficients of partial correlation (approximately between 0 and 0.1). 
Based on both statistical methods, namely the discriminatory and partial correlation analyses, we can conclude that different sources of competitive advantage within the knowledge-based school have a relatively different influence on a firm's competitive advantage and its two basic forms. 
The most relevant seem to be the performance of knowledge management tasks and the imperfect imitability of knowledge. The relative influence of all other sources is much smaller. Based on the results of the partial correlation analysis, human capital takes third place, tacit knowledge takes fourth place, structural capital takes fifth place, explicit knowledge takes sixth place and total characteristics of knowledge takes seventh place.

Table 5.
Examination of the influence of the sources of competitive advantage within the knowledge-based school on the forms of competitive advantage using the partial correlation analysis

	Dependent var. 
(Y) = Form

of competitive advantage
	Independ. var. (X) = Sources of comp. adv. within the knowl.-based school

	
	Human capital
	Structural capital
	Explicit knowl.
	Tacit knowl.
	Charact. of knowl.
	Imperf. imit.
	Knowl. managemt.

	Total
	Part. R (rank)
	0.097 (3)
	-0.022 (5)
	-0.012 (6)
	0.048 (4)
	0.005 (7)
	0.152 (2)
	0.258 (1)

	
	α
	0.152
	0.742
	0.861
	0.481
	0.939
	0.024
	0.000

	Lower price
	Part. R (rank)
	0.063 (3)
	0.008 (7)
	-0.030 (5)
	0.047 (4)
	-0.012 (6)
	0.205 (1)
	0.132 (2)

	
	α
	0.354
	0.905
	0.654
	0.491
	0.861
	0.002
	0.052

	Differen-tiation
	Part. R (rank)
	0.104 (2)
	-0.037 (5)
	0.001 (7)
	0.097 (4)
	0.015 (6)
	0.099 (3)
	0.296 (1)

	
	α
	0.126
	0.583
	0.991
	0.152
	0.829
	0.143
	0.000


4.2. The connection between the sources of competitive 

advantage and a firm's performance

The second research hypothesis examines the reasonableness of the knowledge-based school by testing the direct influence of the total estimation of this school and individual sources of competitive advantage within it on a firm's performance. The fact that both groups of variables (independent and dependent) are metric allows us to use the univariate (linear) regression analysis. The results (see Table 6) show that the total estimation of the knowledge-based school as well as all individual sources of competitive advantage within this school have a positive influence on most performance indicators, except on turnover and the percentage of reclaimed deliveries (which was fully expected since smaller turnover and less reclaimed deliveries mean better performance). 
Table 6.
Examination of the influence of the total estimation of the knowledge-based school and individual sources of competitive advantage within this school on firm performance using the univariate (linear) regression analysis

	Dependent variable (Y)

= Firm performance
	Independent var. (X) = Sources of comp. adv. within the knowledge-based school

	
	Knowl.

school
	Human capital
	Structural capital
	Explicit knowl.
	Tacit knowl.
	Charact. of knowl.
	Imperf. imit.
	Knowl. managemt.

	Return on equity
	R2
	0.214 (+)
	0.212 (+)
	0.214 (+)
	0.145 (+)
	0.197 (+)
	0.249 (+)
	0.278 (+)
	0.277 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Return on assets
	R2
	0.251 (+)
	0.248 (+)
	0.253 (+)
	0.134 (+)
	0.212 (+)
	0.304 (+)
	0.313 (+)
	0.319 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Return on sales
	R2
	0.260 (+)
	0.220 (+)
	0.298 (+)
	0.131 (+)
	0.206 (+)
	0.320 (+)
	0.320 (+)
	0.347 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Revenue-to-

expenses ratio
	R2
	0.193 (+)
	0.161 (+)
	0.217 (+)
	0.088 (+)
	0.151 (+)
	0.261 (+)
	0.253 (+)
	0.263 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Sales-to-operating-expenses ratio
	R2
	0.160 (+)
	0.201 (+)
	0.200 (+)
	0.121 (+)
	0.139 (+)
	0.226 (+)
	0.246 (+)
	0.243 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Value added

per employ.
	R2
	0.104 (+)
	0.145 (+)
	0.133 (+)
	0.064 (+)
	0.132 (+)
	0.180 (+)
	0.170 (+)
	0.203 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	%of

loyal customers
	R2
	0.083 (+)
	0.054 (+)
	0.060 (+)
	0.040 (+)
	0.065 (+)
	0.050 (+)
	0.053 (+)
	0.083 (+)

	
	α
	0.000
	0.000
	0.000
	0.002
	0.000
	0.001
	0.001
	0.000

	% of

loyal suppliers
	R2
	0.023 (+)
	0.019 (+)
	0.030 (+)
	0.009 (+)
	0.019 (+)
	0.014 (+)
	0.008 (+)
	0.025 (+)

	
	α
	0.000
	0.038
	0.010
	0.163
	0.038
	0.079
	0.174
	0.017

	Turnover (of staff)
	R2
	0.117 (–)
	0.068 (–)
	0.090 (–)
	0.045 (–)
	0.084 (–)
	0.100 (–)
	0.109 (–)
	0.144 (–)

	
	α
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	0.000
	0.000

	Share of 

training expenses
	R2
	0.141 (+)
	0.119 (+)
	0.106 (+)
	0.071 (+)
	0.081 (+)
	0.145 (+)
	0.131 (+)
	0.167 (+)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Share of R&D expenses
	R2
	0.096 (+)
	0.079 (+)
	0.095 (+)
	0.032 (+)
	0.062 (+)
	0.172 (+)
	0.147 (+)
	0.149 (+)

	
	α
	0.000
	0.000
	0.000
	0.007
	0.000
	0.000
	0.000
	0.000

	% of reclaimed deliveries
	R2
	0.175 (–)
	0.075 (–)
	0.178 (–)
	0.076 (–)
	0.131 (–)
	0.140 (–)
	0.175 (–)
	0.184 (–)

	
	α
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000


In spite of all that, relatively small shares of variance of financial (between 15 and 25%) and non-financial (between 5 and 15%) performance indicators can be explained by the total estimation of the knowledge-based school. 
Of all the studied sources of competitive advantage, the greatest shares of variance of most performance indicators can be explained by the performance of knowledge management tasks, the imperfect imitability  of knowledge and the total characteristics of knowledge.

Based on the above discussion, we can conclude that hypothesis 2 can be confirmed, as a firm's performance indeed does positively depend on the sources of competitive advantage discussed by the knowledge-based school.

In the research, we also examined the relative influence of the studied knowledge-related sources of competitive advantage on a firm's performance. Since both groups of variables (independent and dependent) are metric, probably the best approach here is by using a partial correlation analysis. 
The results (see Table 7) show that the performance of knowledge management tasks has the largest positive influence on most performance indicators. The second largest effect on most performance indicators can be detected for the imperfect imitability of knowledge. 
For all other studied sources of competitive advantage, this influence is no longer statistically significant (α > 0.05), as also indicated by the low values of the coefficients of partial correlation (approximately between 0 and 0.1). 

Based on the partial correlation analysis, we can conclude that different sources of competitive advantage within the knowledge-based school have a relatively different influence on a firm's performance. 
The most relevant seem to be the performance of knowledge management tasks and the imperfect imitability of knowledge, while the relative influence of all other studied sources of competitive advantage cannot be precisely defined since the ranks of their coefficients of partial correlation differ among different performance indicators.

Table 7. Examination of the influence of the sources of competitive advantage within the knowledge-based school on firm performance using the partial correlation analysis

	Dependent 
variable (Y)

= Firm performance
	Independ. var. (X) = Sources of comp. adv. within the knowl.-based school

	
	Human capital
	Structural capital
	Explicit knowl.
	Tacit knowl.
	Charact. of knowl.
	Imperf. imit.
	Knowl. managemt.

	Return on equity
	Part. R (rank)
	0.066 (5)
	0.068 (4)
	-0.041 (7)
	0.124 (2)
	0.043 (6)
	0.072 (3)
	0.196 (1)

	
	α
	0.334
	0.318
	0.549
	0.068
	0.527
	0.288
	0.004

	Return on assets
	Part. R (rank)
	0.027 (6)
	-0.026 (7)
	0.135 (2)
	0.103 (4)
	0.106 (3)
	0.072 (5)
	0.275 (1)

	
	α
	0.687
	0.698
	0.046
	0.127
	0.118
	0.286
	0.000

	Return on sales
	Part. R (rank)
	-0.023 (6)
	0.100 (5)
	0.103 (4)
	0.000 (7)
	0.129 (2)
	0.108 (3)
	0.189 (1)

	
	α
	0.740
	0.139
	0.131
	0.999
	0.058
	0.110
	0.005

	Revenue-to-

expenses ratio
	Part. R (rank)
	-0.013 (6)
	0.073 (4)
	0.108 (3)
	0.003 (7)
	0.131 (2)
	0.067 (5)
	0.166 (1)

	
	α
	0.848
	0.284
	0.110
	0.967
	0.053
	0.323
	0.014

	Sales-to-operating-expenses ratio
	Part. R (rank)
	0.051 (5)
	0.019 (6)
	0.077 (2)
	0.009 (7)
	0.051 (4)
	0.064 (3)
	0.208 (1)

	
	α
	0.456
	0.781
	0.257
	0.894
	0.453
	0.346
	0.002

	Value added

per employee
	Part. R (rank)
	-0.046 (7)
	-0.081 (6)
	0.126 (2)
	0.112 (4)
	0.099 (5)
	0.124 (3)
	0.232 (1)

	
	α
	0.499
	0.232
	0.062
	0.098
	0.144
	0.068
	0.001

	Percentage 
of loyal customers
	Part. R (rank)
	-0.058 (4)
	-0.042 (5)
	0.010 (7)
	0.077 (2)
	0.016 (6)
	0.131 (1)
	0.072 (3)

	
	α
	0.391
	0.538
	0.885
	0.259
	0.818
	0.053
	0.287

	Percentage 
of loyal suppliers
	Part. R (rank)
	0.137 (1)
	0.072 (4)
	-0.025 (6)
	-0.006 (7)
	0.075 (3)
	0.091 (2)
	0.057 (5)

	
	α
	0.043
	0.291
	0.710
	0.926
	0.270
	0.180
	0.404

	Turnover (of staff)
	Part. R (rank)
	0.012 (6)
	0.041 (4)
	0.026 (5)
	-0.048 (3)
	-0.004 (7)
	-0.157 (1)
	-0.076 (2)


	
	α
	0.863
	0.544
	0.707
	0.477
	0.952
	0.020
	0.264

	Share of expenses

for training
	Part. R (rank)
	-0.086 (4)
	-0.036 (5)
	-0.027 (6)
	0.014 (7)
	0.109 (3)
	0.149 (2)
	0.150 (1)

	
	α
	0.204
	0.596
	0.687
	0.839
	0.109
	0.027
	0.026

	Share of expenses

for R&D
	Part. R (rank)
	-0.030 (5)
	0.014 (7)
	0.110 (3)
	-0.018 (6)
	0.147 (1)
	0.057 (4)
	0.139 (2)

	
	α
	0.655
	0.837
	0.106
	0.795
	0.030
	0.401
	0.040

	Percentage of reclaimed deliveries
	Part. R (rank)
	-0.070 (3)
	-0.102 (1)
	-0.020 (6)
	-0.007 (7)
	0.027 (4)
	-0.070 (2)
	0.025 (5)

	
	α
	0.305
	0.133
	0.771
	0.913
	0.693
	0.300
	0.712


5. CONCLUSION
By using different statistical methods, several important conclusions can be drawn concerning the relevance of the knowledge-based school on the sources of a firm's competitive advantage. These conclusions can be summarized as follows:

· Slovenian firms believe that for creating a firm's competitive advantage (1) structural capital is more relevant than human capital and (2) tacit knowledge is more relevant than explicit knowledge. Among the different characteristics of knowledge, the most relevant and desirable seems to be its imperfect imitability .

· Based on discriminatory and regression analyses, it can be concluded that the more firms follow the teachings of the knowledge-based school, the greater the competitive advantage (hypothesis 1 confirmed) and performance (hypothesis 2 confirmed) they achieve.

· Based on discriminatory and partial correlation analyses, it can be concluded that among all the individual sources of competitive advantage within the knowledge-based school, the regular performance of knowledge management tasks and the imperfect imitability  of knowledge have the largest influence on a firm's competitive advantage and performance.

In conclusion, we can say that our findings generally confirm the findings of most empirical research on the sources of competitive advantage within the knowledge-based school that has been carried out in both transitional economies and established market economies. In this respect, our research definitely represents further support of the contemporary theory on firm competitiveness, which teaches us that the 'internal' sources of competitive advantage (such as knowledge and its proper management) are extremely relevant and important for the creation of competitive advantage and superior performance.

Irrespective of all the findings of this research, its possible weaknesses should also be mentioned. Perhaps the most important weakness lies in the fact that real sources of competitive advantage are usually well hidden, making it impossible for a researcher to measure them completely objectively. For this reason, we had to use managers' relatively subjective assessments of the basic sources and forms of the competitive (dis)advantage of their firms. This weakness might be partially avoided by personally interviewing managers and/or by observing each firm over a longer period of time. Another possible weakness of this research is the use of stratified sampling, which was necessary because of the broader goals of the research. The consequence of stratified sampling is that the sample is not completely representative, meaning the conclusions cannot be automatically extrapolated for all Slovenian firms. As a suggestion for further research, we believe that similar studies should also be carried out on a much more homogeneous sample of firms. In spite of these weaknesses, we still believe the research has the potential to broaden our knowledge in the field of firm competitiveness. Its most important advantage is probably the relatively large sample of firms involved, which has allowed us to draw certain conclusions with minimum risk.

Notes

[1] On consultation with leading Slovenian professors of management (in order to assure maximal reasonableness and validity), the questionnaire was designed by the author.

[2] The goals of the research were much wider than the goals presented in this paper. Among other things, we also wanted to examine the differences in the sources and forms of competitive advantage between different groups of firms such as manufacturing, service and trading firms, large, medium-sized and small firms, and so on. In order to have a sufficient number of large firms in the sample, as required to carry out these analyses, stratified sampling was used.

[3] The size of the firms in Slovenia (as well as in this research) is statutorily defined. Small firms are those that meet at least two of the following three conditions: (1) average number of employees in the last year does not exceed 50, (2) sales in the last year do not exceed 1 billion SIT, and (3) average assets in the last year do not exceed 0.5 billion SIT. Medium-sized firms are those that are not small and meet at least two of the following three conditions: (1) average number of employees in the last year does not exceed 250, (2) sales in the last year do not exceed 4 billion SIT, and (3) average assets in the last year do not exceed 2 billion SIT. Firms that cannot be defined as small or medium-sized are large firms (Zakon o gospodarskih družbah (ZDG-F), 2001).

[4] The actual structure of Slovenian firms shows that at the end of 2001, there were 83.2% of private limited companies, 8.2% were general partnerships, 2.6% were public limited companies, while the remaining firms (6%) involved other legal forms. With regard to the sectors involved, 17.4% of the firms were in the manufacturing sector, 45.4% were in the service sector, while 37.2% were in the trading sector. From the aspect of size, there were 95% of small firms, 4.1% of medium-sized firms, and only 0.9% of large firms (Statistical Yearbook of the Republic of Slovenia, 2002).

[5] Gospodarski vestnik is a leading Slovenian business newspaper publisher.

[6] Unweighted means were calculated because we were unable to determine different weights for every variable in an objective way (for example, based on the study of the relevant literature).

[7] Since any discussion about the forms of competitive advantage is more reasonable at the strategic business unit (SBU) level than the corporate level, respondents were asked to take this fact into account. Where a firm was diversified enough to say it has at least two SBUs, respondents were asked to provide answers for the most important SBU. On the other hand, if a firm as a whole was a single SBU, respondents were asked to provide answers for the firm as a whole.

[8] The measurement of firm performance, based on three-year means, was necessary to avoid the influence of unique and random events. At the same time, the measurement of firm performance over several years follows the logic of competitive advantage that is said to be a long-term phenomenon.

[9] The 'stepwise' method and the criterion of Wilks' lambda are used to determine the sequence of independent variables that meet the conditions for entering the model.
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ZNAČAJ TEORIJA O ZNANJU KAO IZVORU KONKURENTSKE PREDNOSTI PODUZEĆA
Sažetak

Temeljna karakteristika teorije znanja kao izvora konkurentske prednosti poduzeća je u činjenici što prati “unutarnji” pristup u objašnjavanju konkurentske prednosti. Navedeno znači da konkurentska prednost prvenstveno nastaje iz samog poduzeća i njegovog znanja. U literaturi postoje barem dvije značajne klasifikacije znanja. Prva dijeli znanje na eksplicitno i tacitno, a druga na ljudski i strukturni kapital. Osim posjedovanja znanja, da bi se postigla veća konkurentnost i bolji rezultati, znanjem je potrebno i upravljati na odgovarajući način. Empirijsko istraživanje, provedeno na uzorku od 255 slovenskih poduzeća, pokazuje da ona kao temeljni izvor svoje konkurentske prednosti vide strukturni kapital, tacitno znanje i nepotpunu imitabilnost svog znanja. Što je znanje kojeg poduzeće posjeduje značajnije, te što je bolje upravljanje znanjem, to su i bolji rezultati, odnosno viša konkurentska prednost poduzeća. Na taj se način dolazi do jasne empirijske potpore teorije o znanju kao konkurentskoj prednosti poduzeća. Među proučavanim izvorima konkurentske prednosti unutar teorije o znanju kao najznačajniji čimbenici konkurentnosti i učinka poduzeća izdvajaju se zadaci upravljanja znanjem i njegova nepotpuna imitabilnost.
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