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ABSTRACT
This paper investigates the ‘importance’ and ‘awareness’ of firm-specific competencies as determinants of technological innovation in the context of a European newly industrialised country. A literature-based portfolio model was developed including 17 established innovation-determining factors, related to the firm’s technical, market, human resource and organisational competencies. The ‘importance’ of those factors as determinants of innovation in the Greek industry was tested with a survey of 105 manufacturing firms. Using correlation and regression analyses the author classified the competencies into ‘major importance’, ‘moderate importance’ and ‘unimportant’ ones. ‘Major importance’ determinants of innovation included the intensity of R&D, strength in marketing, proportion of university graduates and engineers in the staff, proportion of staff with managerial responsibility, proportion of professional staff with previous experience in another company and incentives offered to the employees to contribute to innovation.

The ‘awareness’ of the important competencies differentiating Greek innovative companies was tested by comparing the above ‘objective’ results with the perceptions of the responding managers. The perceptual analysis confirmed the importance of the statistically-driven variables at the aggregated level. At the level of the individual variables, a number of inconsistencies were identified. The managers overestimated the importance of international work experience of professional staff and of training and underestimated the importance of the potential contribution of shop-floor employees.

Relating the results to the Greek institutional context, the study’s general finding was that the important determinants of innovation were scarce in the Greek business environment. The highly innovative companies were the ones to overcome country-specific innovation barriers, such as negligible industrial R&D, general weakness in marketing, outdated educational system, limited labour mobility and cultural problems with involving shop-floor employees in the innovation process.  

RESEARCH OBJECTIVES

It is now widely acknowledged that technological innovation in manufacturing firms is one of the main reasons for industrial competitiveness and national development. [Freeman (1982), Porter (1985)]. Therefore, the identification of the distinguishing characteristics of highly innovative firms is of great interest to both scholars and industrial practitioners. Since the late 1960s, organisational theory has encompassed a large number of factors that affect a firm’s innovation activity. They derive from a wide range of company functions and are often referred to as the ‘determinants of innovation’ (Duchesneau et al., 1979 Souitaris, 1998).

Prahalad & Hamel (1990) introduced the notion of ‘core competencies’, which influenced management theory in the 1990s. Competencies are the technical and organisational skills behind each firm’s end products. It was argued that firms have to strategically focus on identifying and developing their competencies, which are the real source of competitive advantage. Pavitt (1991) linked the new concept with the innovation theory, suggesting that firms gain profitable innovative leads through building up ‘firm-specific competencies’ that take time or are costly to imitate.  

Innovation in this study is defined as the adoption of an internally generated or externally acquired product or manufacturing process perceived to be new by the firm (Damanpour, 1991, OECD Oslo Manual, 1992). Most of the empirical research on the determinants of innovation has been carried out in industrialised developed countries. Recently, there has been also some interest in the particular conditions in Asian Newly Industrialised Countries (NICs) (see Kim et al., 1993, Hobday, 1995) and in developing countries such as Iran (Nejad, 1997). Several authors have suggested that using the findings of innovation studies in technologically advanced countries to explain the innovative behaviour in countries with a less developed technological base is likely to be inappropriate (Mishra et al., 1996, Nejad, 1997, Souitaris, 1999). 

At the conceptual level, a number of research paradigms attempted to explain the international differences in technological development and innovation. Neo-classical economic theorists stressed the importance of local supply of skills, specific local demands, openness of communication, pressure from competition and market structure (Nasbeth & Ray, 1974, Porter, 1990). The ‘national innovation systems’ paradigm emphasised the role of deliberate intangible investment in technological learning activities that involve a variety of institutions (principally firms, universities, other educational and training institutions and governments) and the links among them. Also important for the innovation systems theorists were the national incentive structures of temporary monopoly profit from innovation and the firm-specific competencies (Patel & Pavitt, 1994, Lundvall, 1998). The neo-contingency school of thought argued that systematic differences in business strategies, organisational forms and specific social processes which are mutually dependent, shape the diffusion and utilisation of innovation in different countries (Sorge 1991, Slappendel 1996). The neo-institutional theorists highlighted the importance of prevailing national institutional frameworks and networks (such as the professional associations) which may generate norms of best practice, encouraging some technologies to be diffused more widely than others (Di Maggio & Powell, 1983, Swan et al. 1999). 

Despite the conceptual work on the national differences in the patterns of technological diffusion, we still need more empirical research to fully understand the complexity of the issue (Patel & Pavitt, 1994, Moenaert et al. 1994, Swan et al., 1999, Souitaris, 2001). Moenaert et al. (1994) proposed an operational framework for future empirical research, combining elements of most of the conceptual paradigms. Innovation process in different countries depends upon four ‘socio-economic’ dimensions: technological heritage, administrative heritage, market structure and regional entrepreneurship, and also upon the national ‘cultural context’. 

The aim of this paper was to identify important firm-specific determinants of technological innovation in Greece (an example of a European newly industrialised nation with a less developed technological base 
) and to attempt to explain the results considering the country’s particular context. The following paragraphs describe the Greek-specific socio-economic and cultural context using the framework by Moenaert et al. (1994) as a guideline. 

a) Technological heritage: The post-war development of the Greek economy has largely been based on know-how and technologies imported from abroad. Transfer of technologies in the form of foreign direct investment, licensing and imports of capital goods has been the main source of technological input into the Greek productive system (Giannitsis & Mavri, 1993). Local industrial R&D is very limited 
. Moreover, despite the recent growth of public research, the existing institutions of the national technology infrastructure are still insufficient to create a critical mass of research to attract the industry’s interest (Sakkas & Spyropoulou, 1995). 

b) Administrative heritage: Greece suffers from problematic technological infrastructure such as legislation, intellectual property rights and supply of designers, and also outdated educational and training systems, which do not consider the needs of the industry (Tsipouri, 1991). In addition, the high income taxes discourage wealth accumulation and entrepreneurship (Maggina, 1992).

c) Market structure: A distinctive ‘socio-economic’ condition of newly industrialised nations like Greece is their industrial structure, which comprises small and medium enterprises (SMEs). Moreover, the Greek market has been traditionally structured around a high level of tariff barriers, which protected manufacturing industries from foreign competitors. The level of competition has started to rise since 1992, when Greece joined the European common market. Another important condition of the Greek (and generally the European Union) market is the traditionally low labour mobility (European Commission, 1994). Transfers from one company to another are much less common than in the USA and employees often keep their jobs for life.

d) Entrepreneurship: The mentality of the Greek citizens, known for their preference for independence, makes owning a business particularly appealing, even if the financial rewards are less (Maggina, 1992). However, Greek entrepreneurs can be slow and reluctant to allocate responsibilities when their businesses grow. 

e) Culture: On the other hand Greeks feel threatened by high levels of uncertainty and risk (Hofstede, 1991). High uncertainty avoidance can be an obstacle to technological innovations with high inherent financial risk and can lead to a conservative strategy aiming for the survival of the small firm rather than its growth.  

A review of the literature combined with pilot interviews led to a model of 17 firm-specific competencies - potential determinants of innovation. The study’s specific objectives were:

1) To test empirically the association between innovation and 17 firm-specific competencies, in the context of a European newly industrialised nation. 

2) To conduct a classification exercise and identify the most important competencies - determinants of innovation, in the Greek context.

3) To measure the perception of the Greek managers on the important determinants of innovation.

4) To compare the managers’ perceptions with the ‘objective’ statistical results, in order to test the Greek managers’ ‘awareness’ of the important competencies that can boost innovation in their firms. 

5) To attempt to explain the results considering the country-specific context. Based on the Greek case, to draw general implications for the theory on the international management of innovation.

FIRM-SPECIFIC COMPETENCIES DETERMINING INNOVATION

The routines associated with innovation are extensive and their strength of association is specific to particular conditions, but they tend to cluster around key themes (Tidd et al., 1997). Table 1 presents a comparison of two conceptual frameworks that attempted to classify the firm-specific competencies determining innovation.

Table 1 about here

Leonard-Barton (1992) classified conceptually the innovation-related core competencies of the firm into four dimensions: technical systems, skills and knowledge embodied in people, managerial systems, and values and norms. Tidd (2000) offered an alternative classification, consolidating people’s knowledge, managerial systems and norms into a wider group of ‘organisational’ competencies. Also he added a ‘market competence’ dimension to capture the firms’ ability to understand and exploit their markets. Hence, the outcome was a three-dimensional framework of technological, market and organisational competencies, explicitly associated with innovation. 

Despite the apparent similarity of frameworks classifying firm-specific competencies at the aggregated-conceptual level, there is more fragmentation and variety when it comes to operationalisation and empirical testing. The empirical literature on the determinants of innovation incorporated a large number of individual indicators falling into the above conceptual variable-categories. For practical reasons, empirical researchers commonly employed and tested limited sets of potentially important indicators in particular contexts. Duchesneau et al. (1979) suggested that knowledge of the local industry is useful for selecting relevant starting variables. In this study a portfolio of 17 literature-derived indicators was selected and piloted with 8 senior Greek managers. 

The selected variables were classified in four clusters, in line with the frameworks of determinants of innovation presented previously (see table 1). The author adopted Tidd’s technological, market and organisational dimensions, but also positioned the human-resource competencies as a separate fourth cluster, splitting it from the organisational group (as in Leonard-Barton’s classification). The decision to position the human resources as a distinct competence group was influenced by the empirical confirmation by Hall (1994) that the skills and know-how of the employees are among the most influential competencies. A four-dimensional framework was therefore developed (figure 1) associating the technical, market, human resource and organisational competencies of the firm with its innovation activity. 

Figure 1 here

Seventeen hypotheses were constructed, in direct relation to the study’s independent variables. In the following paragraphs the author presents the portfolio model and the hypotheses and ‘grounds’ each selected ‘competence’ to the innovation literature.

I) Technical competencies

Not surprisingly, industrial R&D was one of the first business practices associated with innovation. Romeo (1975), Globerman (1975) and Ducheneau et al. (1979) provided strong statistical evidence of the positive relationship between R&D activities and adoption of innovations. Therefore, the following hypothesis was formulated:

H1: Firms with higher intensity of R&D are more innovative.

Quality management was a recent major issue in the business literature in the 1990s. Rothwell (1992) and Zairi (1996) associated the implementation of quality control procedures with innovation. Chiesa et al. (1996) suggested that the innovative firms integrate better process improvement with quality control. Hence, the following hypothesis was proposed:

H2: Firms with higher intensity of quality control are more innovative.

II) Market competencies

Cooper (1979 & 1984) associated innovation with a marketing programme, featuring strong user linkages and a significant effort towards identifying user needs. In addition, Rothwell (1992) suggested that a strong market orientation is directly related to innovation. Hence, the author hypothesised that:

H3: Firms with a stronger marketing function are more innovative.

III) Human resource competencies

The technical and managerial resources and capabilities have been hypothesised as having an important influence on innovation, since the early stages of the organisational literature (Duchesneau et al., 1979). 

Miller and Friesen (1984) suggested that the use of technocrats increases the production of innovative ideas. A highly educated and technically qualified staff was found to be more receptive to innovations (Carter & Williams, 1957, Nejad, 1997). 

Hence the following hypotheses were proposed:

H 4: Innovative firms have a higher proportion of university graduates in the staff.
H 5: Innovative firms have a higher proportion of engineers and scientists in the staff.

The size of managerial staff relative to the size of the firm was also directly related to the adoption of innovations (Becker & Stafford, 1967). 

Therefore, the author hypothesised that:

H6: Innovative firms have a higher proportion of staff with managerial responsibilities.

Additionally, it has been argued that organisations whose staff have more diverse backgrounds will be more receptive to innovation, as such staff will generate a wider range of innovative suggestions (Carroll, 1967). The author developed the following hypotheses related to the employees’ background:

H 7: Innovative firms have a higher proportion of staff who are engineers, scientists or managers and have previous relevant experience in another company.

H 8: Innovative firms have a higher proportion of staff who are engineers, scientists or managers and have previous relevant experience in another country.

Hage & Aiken (1970) and Dewar & Dutton (1986) presented evidence that knowledge depth, measured by the extent of professional training, was associated with innovation. On-the-job training was also associated with innovation by contemporary authors such as Swan and Newell (1995) and Nejad (1997). The latter distinguished two types of training: professional training given to the firm’s engineers and managers, and technical training offered to the production employees. The study incorporated the following two hypotheses: 

H9: Firms which offer more training to their engineers and managers are more innovative.

H10: Firms which offer more training to their production employees are more innovative.

IV) Organisational competencies

Successful innovators emphasise the need for cross-functional interdisciplinary teams. This ensures that customer needs remain the focus of R&D activity and also that new products proposed by marketers can be efficiently and reliably manufactured (Rothwell, 1992). Teamwork is currently an issue of major interest in the innovation literature and several authors such as Hise et al. (1990), Cooper (1990), Clark and Fujimoto (1991) and Chiesa et. al. (1996) have highlighted its importance. The following hypothesis was formulated:

H11: Firms which use interdepartmental teams to process new ideas are more innovative.

The presence of a project champion was recognised by several authors as a crucial factor favouring innovation (Cooper, 1979 and Rothwell, 1992). The project champion is an individual who enthusiastically supports an innovation project and who is personally committed to it (Scon, 1973). He or she is particularly effective at maintaining impetus and support when the project encounters major difficulties. Hence, the following hypothesis was developed:

H12: Firms which assign a project champion are more innovative.

A large number of authors, such as Burns & Stalker (1961), Rogers & Shoemaker (1971) and Rothwell (1992), have identified an association between internal communication and technological innovation. Aiken & Hage (1971) made an interesting distinction between ‘unscheduled’ and ‘scheduled’ communication, capturing the difference between informal discussions between colleagues and formal scheduled meetings with a defined agenda. The distinction was adopted by the study’s model, and therefore two hypotheses were constructed:

H13: Firms with more intense ‘informal’ communication are more innovative.

H14: Firms with more intense ‘formal’ communication are more innovative.

A major obstacle for innovation in Europe was found to be the inadequate time that the managers and engineers allocate to strategic thinking (EUROSTAT, 1996). When every-day operational issues consume most of the time and energy of the company’s key decision-makers, there is little chance for them to come up with innovative ideas. Therefore, the following hypothesis was proposed:

H15: Firms with more  ‘thinking time’ for their engineers and managers are more innovative.

Authors such as Felberg & DeMarco (1992), Twiss (1992) and Chiesa et al. (1996) have argued that the circulation of new ideas keeps the personnel aware of the firm’s direction and enhances innovation. The optimum expected outcome would be to involve the employees in the innovation process. Hence, offering incentives for individual contribution towards innovative ideas is regarded as a good practice. The following two hypotheses were formulated:

H16: Firms which circulate new ideas to the employees are more innovative. 

H17: Firms which give more incentives to the employees to contribute towards new ideas are more innovative. 

Table 2 in the appendix presents all the variables with their measurements and refers to the relevant published studies. It is worth clarifying that the model of this study was not intended to be exhaustive. The factors that can be related to innovation are numerous and possibly changing over time as management practice is a dynamic process. The aim of this paper was not to offer a ‘complete guide’ to the determinants of technological innovation, but instead to test the applicability of 17 widely acknowledged competencies for the different technological trajectories of the Greek industry. 

MEASUREMENT OF TECHNOLOGICAL INNOVATION

Generally, there are two distinct levels of analysis in the innovation literature: a) the ‘innovation design’ (Downs and Mohr, 1976) or ‘object approach’ (Archibugi et al., 1994) includes studies searching for determinants of the success or failure of individual innovative projects and b) the ‘multiple innovation research’ (Downs and Mohr, 1976) or ‘subject approach’ (Archibugi et al. 1994), which investigates the determinants of highly innovative firms. The level of analysis in this study is the firm and therefore it contributes to the latter literature stream.   

Innovation occurs when a firm introduces to the market a new or changed product, or when it adopts a new or changed production process. The study was concerned with firms introducing products and processes, which were new to them and not only to the sector or the country. Two types of product innovation were distinguished, ‘significant’ or ‘radical’ and ‘incremental’ innovations. A significant innovation occurs when a firm introduces a product whose intended use, performance characteristics, technical construction, design, or use of materials and components is new or substantially changed. An incremental innovation occurs when a firm introduces an existing product whose technical characteristics have been changed or upgraded (European Commission, 1994).

The measurement of innovation activity at the firm level is a complex problem (Hansen, 1992; Souitaris, 1998). The longest-established and still most commonly used innovation measures are technology-based ‘input’ indicators, including capital expenditure, expenditure on research and development and patent activity (Tidd et al. 1996). The respective strengths and weaknesses of technological indicators are well documented (see for example Pavitt and Patel, 1988). On the positive side their definitions are relatively consistent and data is collected on a routine basis; on the negative side, they measure innovation input rather than innovation output. 

More recently a growing number of innovation surveys have used innovation ‘output’ or ‘market’ indicators, such as the number of new products and new processes adopted during a specific time period (for good reviews of the surveys see Smith, 1992 and Archibugi et al. 1994). The main disadvantages of ‘innovation-count’ indicators are that products and processes are incommensurable between industries and that they give no account to the economic significance of the innovations (Smith, 1992). 

Responding to these drawbacks, a number of investigators have included ‘impact’ indicators in their questionnaires asking for the proportion of sales derived from new products over a particular time period (see for example Meyer-Krahmer, 1984). These indicators measure the rate at which firms replace their product mix, which is likely to vary among industries and perhaps over time. But they do reflect both technological newness of the product mix and more importantly economic significance of innovation (Smith, 1992).

There is evidence that the empirical literature suffered from inconsistent results because of the difficulty in capturing the complexity of innovation with a simple, accurate measure (Duchesneau et al., 1979). Saviotti and Metcalfe (1984) argued that multi-indicators of innovation can offer a better understanding of innovation activity, shedding light on the problem from different angles and overcoming the incompleteness of each one of the individual measures. Hence, the study used 7 widely used innovation indicators, which have been positioned by the OECD as standardised tools for future innovation surveys (OECD ‘Oslo Manual’ 1992).

1.
Number of incrementally innovative products introduced in the past 3 years (INCRPROD)

2.
Number of radically innovative products introduced in the last 3 years (RADIPROD)

3.
Number of innovative manufacturing processes introduced in the past 3 years (INNOPROC)

4.
Percentage of current sales due to incrementally innovative products introduced in the past 3 years (SALEINCR)

5.
Percentage of current sales due to radically innovative products introduced in the past 3 years (SALERADI)

6. Expenditure for innovation in the past 3 years over current sales (INVESALE). This includes R&D expenditure and also a wide set of other expenditures related to innovation, such as the acquisition of technology and know-how, tooling up, industrial engineering, industrial design, production start-up, training linked to innovation activities and marketing of new products.   

7.
Number of patents acquired in the past 3 years (PATENTS)

The above mix includes all three types of indicators: ‘Input’ measures (variables 6 and 7) indicating the effort made towards innovation, ‘output’ measures (variables 1, 2 and 3) capturing the rate of implementation of innovation and ‘impact’ measures (variables 4 and 5) indicating the impact of product innovation on the company’s sales. 

RESEARCH METHODOLOGY

The questionnaire is the most commonly used method for a survey type experiment, because it is a quick way to measure a wide number of variables from a relatively large sample of firms. In order to increase the response rate, and to ensure a large sample, the questionnaire was taken in person to a senior manager in each firm and was completed in the presence of the researcher during a personal interview. Table 2 in the appendix presents in detail the operationalisation of the 17 variables to measurable questionnaire items, including the scales of the measures. 

The most accurate description of the Greek manufacturing industry was the ICAP annual directory (ICAP, 1997) including 3600 manufacturing firms. The survey was carried out in a sample of this population, using a ‘snowballing’ sampling technique. At the end of each interview and when rapport was established, the researcher was recommended to other industrial managers who could be business partners, customers, suppliers or personal acquaintances of the respondent. ‘Snowballing’ is a common methodology in Greek-industry surveys due to the country’s network-based business culture. In fact, approaching companies formally and without recommendation can be extremely inefficient.  

A sample of 105 firms has been secured with an unusual 100% response rate (demonstrating the strength of the personal recommendation in Greece). The sample, which represented almost 3% of the population, was relatively large compared to previous studies in the field. Obviously, the author cannot argue that the research was based on a probability sample. However, the respondents were chosen in a way that simulated random selection (according to whether someone in their firm happened to know a previous respondent). Therefore, the sample was not confined to one industrial sector or a vertical channel of trade but it was expanded to various industries, due to the complex web of personal networks that are dominant the Greek management culture (see the following table 3).

Table 3 here

A chi-square test proved the sectoral representativeness of the sample, as the calculated actual chi-square value of 28.1 was lower than the critical chi-square value of 31.4 for 20 degrees of freedom, at 0.05 level of significance. 

The respondents were top-managers, with good knowledge of the firm’s operations and strategic direction (CEOs, marketing directors or R&D directors). However, having only one respondent from each company (due to limitations in resources) is acknowledged as a methodological limitation, as the objectivity of the answers could not be cross-checked.  

QUANTITATIVE ANALYSIS

The first objective of the study was to test empirically the association between innovation and 17 firm-specific competencies in Greece. Pearson correlation coefficients were calculated between each of the 8 innovation measurements and each of the proposed determining variables (table 4). 

Table 4 about here 

The results showed statistically significant, but generally moderate, correlation coefficients. This is common in the innovation literature and is due to the multidimensional problem (Duchesneau, 1979). The number of factors that can influence innovation are numerous 
 and their individual effect is not very high. 

In general, the analysis identified a different set of important variables for each innovation indicator and hence demonstrated the risks of trying to capture the complexity of innovation with any one of the common measures (Saviotti & Metcalfe, 1984, Wolfe, 1994). 14 out of the 17 competencies had positive and significant correlation with at least one of the 7 innovation indicators and therefore the relevant hypotheses were accepted (H: 1,3,4,5,6,7,8,9,10,11,14,15,16,17). On the contrary, informal communication was not associated with any of the innovation indicators and consequently hypothesis 13 was rejected. Moreover, two variables (intensity of quality control and presence of a project champion) had significant but (surprisingly) negative correlation with an innovation indicator and therefore hypotheses 2 and 12 were also rejected. 

To capture the simultaneous effect of the 17 competencies on the innovation activity, the author developed 8 stepwise multiple regression analysis (MRA) functions, one for each of the 8 selected innovation indicators presented in table 5. The stepwise method had to extract the most important variables for the equations.

Table 5 about here

There were some interesting observations in the results:

a) The coefficients of determination were relatively low (this is not surprising as firm-specific competencies can explain only a part of the variance in innovation activity).

b) The stepwise procedure selected only two or three explanatory variables for each indicator.

The data-set was checked for collinearity. Significantly correlated independent variables included: a) The proportion of university graduates (UNIGSIZE), the proportion of engineering graduates (ENGISIZE) and the intensity of R&D (RSSTSIZE); b) The intensity of training for graduates (MESTRAIN) and for production employees (PROTRAIN); c) The formal internal communication (IDEAFORM), the informal communication (IDEAINFO) and the interdepartmental teamwork (TEAMWORK); d) The intensity of marketing (MARKETIN), the circulation of the new ideas to the employees (CIRCEMPL) and the incentives to them to contribute towards new ideas (INCENTIV); e) The proportion of staff with managerial responsibility (MANASIZE), the proportion of professional staff with experience in another company (OTHESIZE) and the proportion of professional staff with experience abroad (ABROSIZE). 

The correlation coefficients were in the range of 0.2 to 0.6, not high enough to preclude regression (Hair et. al.,1998 suggested a rule of thumb of 0.9 or above for substantial pairwise collinearity). To assess multiple-variable collinearity the author calculated the tolerance values of the independent variables, which were all much higher than the common cut-off threshold of 0.10 and therefore regression was possible (Hair, 1998). 

However, despite the fact that multicollinearity was not substantial enough to preclude regression, its existence signals a cautious interpretation of the regression models. Multicollinearity has a substantial impact on the composition of the variate. Let us take as an example the regression equation for SALEINCR: After RDSTSIZE (the first variable added to the regression variate), the second highest correlation with the dependent variable is UNIGSIZE. Yet, UNIGSIZE has a fairly high level of collinearity with RDSTSIZE (0.54). Because RDSTSIZE entered the equation first there is not enough unique variance in UNIGSIZE to justify its inclusion. However, it would be incorrect to interpret from these results that UNIGSIZE has no impact on SALEINCR. The correct interpretation would be that both independent variables demonstrate high impact, but the similarity of their effect on SALEINCR dictates that only one of them is needed in the prediction process. 

The second objective of the study was to classify the competencies according to their importance as determinants of innovation in the Greek context. The criterion for selecting important variables was the strength of their correlation
 with a subgroup of the 3 most ‘meaningful’ innovation indicators, reporting on successful innovation outcomes, namely: 

i) The proportion of current sales due to incrementally innovative products 

ii) The proportion of current sales due to radically innovative products and 

iii) The number of innovative manufacturing processes. 

The first two ‘impact’ measures indicate the rate at which firms replace their product mix and therefore report successful product innovation (Smith, 1992). Process innovation is also important, as it can reduce cost and scale up the production, but its impact on turnover is not as easy to capture. Therefore, the ‘output’ measure “number of process innovations” was included in the selected subgroup of the 3 most ‘meaningful’ innovation indicators

The seven factors with high correlation with at least one of the 3 selected indicators (at the 99% level of significance) formed the ‘major importance’ group (table 4). Seven more factors had lower but still significant correlation with one of the three selected measures (at the 95% level) and were included in the ‘moderate’ importance group. Finally, three factors had no significant correlation with any of the 3 selected indicators and formed the group of ‘unimportant’ variables. 

Overall, the most important firm-specific competencies of the Greek innovative firms were the highly educated staff (high proportion of university graduates and in particular engineers and scientists), the high proportion of staff with managerial responsibilities and with experience in other companies, the intense R&D and marketing activities and the extensive incentives to the employees to contribute towards new ideas. 

PERCEPTUAL ANALYSIS

The perceptual analysis had the following interrelated objectives (study objectives 3 & 4):

· To measure the perceptions of the Greek managers on the important determinants of innovation and

· To compare the managers’ perceptions with the ‘objective’ statistical results, in order to test the Greek managers’ awareness of the important competencies that can boost innovation in their firms. 

At the end of the interview, the managers were given a copy of the study’s variable-set and they were asked to indicate which ones they considered to be important determinants of innovation in the Greek context. The number of ticks or ‘agreements’ for each variable was a quantitative measure of its importance as perceived by the respondents. 

From a methodological point of view, the simple nominal measure of agreeing or not on the importance of each variable was preferred to a more elaborate scale of importance (see for instance Gupta and Wilemon, 1996) for practical reasons. This paper draws upon a broader study testing the effect of 78 potential determinants of innovation (Souitaris, 1998) and therefore the questionnaire was already long. Under these circumstances, the simple method of selecting the most important factors from a list was more appropriate than a scale for each variable. 

Despite the intention to keep the exercise simple, only 52 out of the 105 respondents agreed to carry it out. The main reason for the non-response was the lack of time after the long session on the questionnaire 
. A check for non-response error did not detect any pattern in the profile of the non-respondents: a comparison of the group means (respondents versus non respondents) over each of the dependent and independent variables did not identify significant differences. Also, the non-respondents were spread across various industries. Generally, the methodological limitation of comparing results based on different sample sizes is acknowledged, but since the response rate was relatively high (49.5%) and non-response error was not detected, the perceptual analysis was regarded as valid and worthwhile. 

The average number of ‘agreements’ per model-factor was 29.2, which represents 56% of the respondents. A single variable score of 29 agreements or more (56% of the respondents or more) was considered as relatively high. A comparative presentation of objective and perceptual results is given in table 4 in the appendix.

The comparative analysis showed a general agreement at the aggregated level. The average number of agreements per variable was 32.9 for the ‘major importance’ group, 28.4 for the ‘moderate importance’ group and 23 for the ‘unimportant’ one. However, at the level of the individual variables, there were some cases of inconsistent results, namely: 

The incentives to the employees to contribute towards new ideas (INCENTIV) entered the ‘major important group’ but had a relatively low (23) number of ‘agreements’ of importance. This inconsistency could be due to the problems experienced by many managers attempting to implement incentive schemes, reflected in the following interview quotes:

“we offered financial incentives to our employees to give ideas for improvement but it did not work very well, because they did not co-operate.”

“it is very difficult to motivate and get feedback from our workers. They are not interested and they do not have the educational level to offer something useful”

The proportion of graduates with experience abroad (ABROSIZE) and the two training-related variables (MESTRAIN-PROTRAIN) were classified in the ‘moderate importance’ group, despite the high number of managers’ agreements for their importance (33, 37 & 37 respectively). The contradiction indicated an overestimation of the importance of international work experience and training from the responding practitioners. 

Overall, and with the exception of a few inconsistencies, the comparison of objective and perceptual results demonstrated that the Greek managers were generally aware of the important firm-specific competencies leading to technological innovation.

DISCUSSION OF THE RESULTS

This paper’s main contribution is a customised set of firm specific competencies-determinants of innovation for the Greek manufacturing industry. The results revealed that the proportion of university graduates, of engineers and scientists, of managers and of professional staff with previous experience in other companies were variables strongly associated with innovation. Additionally, the innovative firms were placing more emphasis on R&D and marketing and were offering incentives to their employees to contribute towards new ideas. 

A second set of variables with more moderate association with innovation included the proportion of staff with international work experience, the extent of training offered to professional and production personnel, the use of teamwork, the existence of formal internal communication, the circulation of new technology ideas to the employees and the thinking time allowance to engineers and managers. 
The comparison of the managers’ perceptions with the statistical results was a pioneering methodology in the field. The perceptual analysis verified the majority of the ‘objective’ findings and proved that the Greek managers were generally aware of the important firm-specific competencies determining innovation. However, some inconsistencies were also identified. The respondents overestimated the importance of international work experience and training and underestimated the importance of offering incentives to the employees to contribute towards innovation. 

It is interesting to note that only 3 of the 17 initial hypotheses were rejected. This outcome confirmed the validity of previous research in the field. On the other hand, the study indicated the particular importance of a smaller subset of variables for the market and management-culture conditions of Greece and more generally of the European Less Favoured Regions (LFRs). Hence, this paper offers empirical evidence to support the ‘contingency’ school of thought, which argues that the important determinants of innovation are highly context dependent (see White, 1988, Porter, 1990, Calvert et al., 1996). There are general recipes for innovation management from which suggestions for effective ‘routines’ can be derived, but they must be customised to particular types of organisations and geographical regions (see Tidd et al., 1997 and Souitaris, 1999). 

The study’s final objective (objective 5) was to explore further the link between the Greek-specific conditions, described earlier in the paper, and the set of important factors. The author noticed that the ‘major importance’ determinants were generally scarce in the Greek institutional context. The following paragraphs demonstrate this observation. 

R&D is still at an infant stage in Greece and the main focus of the industry is to adapt imported technology (Giannitsis and Mavri, 1993). As described by one of the responding managers,

“Small companies like ours do not have the resources to support an organised R&D department. There is a small team of employees that carry out development projects, simultaneously with their everyday duties.”  

Despite the weak technological heritage of the Greek industry, the intensity of R&D was a ‘major-importance’ determinant of innovation. 

Moreover, the limited financial resources of the Greek SMEs, in conjunction with the traditionally low level of competition in their protected markets (up to 1992), made marketing only a recent phenomenon. The interviews revealed that several managers felt that their companies were still weak in marketing their products. This outcome was also reflected by the relatively low mean for ‘strength in marketing’ (3 in a 5 point scale). Therefore, marketing was another practice that was generally lacking from the Greek industry, but still proved an important determinant of innovation.

Moreover, Greece suffers from an outdated educational system, which does not consider the needs of the industry in terms of numbers and quality of graduates (Tsipouri, 1991). Two of the respondents noted:

“I am disappointed with the quality of our graduates. Greek universities produce engineers and scientists with deep theoretical knowledge, but without the practical skills needed in the industry”

“Unfortunately in Greece the key people in the industry do not have higher education qualifications. At the time of the industry’s development (1950’s and 1960’s) there was a lack of engineers and managers with higher education degrees and hence the industry was based on practical technicians. Those people have now progressed to senior positions in many firms and this poses an important obstacle for innovation and development, as their capabilities are limited.”

The insufficient level of education in the Greek industry did not preclude the education-related variables (proportion of university graduates and proportion of engineers & scientists) from being ‘major importance’ determinants of innovation.

Additionally, the traditional low labour mobility in Greece implies a low proportion of professional staff with relevant work experience in other firms (the mean in the sample was 5.4%). However, OTHESIZE was classified in the major importance group. 

Greek entrepreneurs are usually reluctant to allocate responsibilities when their businesses grow, a fact that was confirmed by the interviewees:

“Many Greek entrepreneurs see their business grow and suddenly they realise that they are not able to manage them anymore. This is the crucial turning point. Some of them accept their lack of expertise and employ professional managers to re-organise the firm. Those companies usually grow faster and position themselves in the new generation of successful and innovative Greek firms of the 1990s. However, for the majority of the entrepreneurs the inability to manage creates concern and fear. They centralise the power to themselves and block the company’s innovation activities. This is something difficult to change, because it is rooted in the attitude and personality of many Greek businessmen.”

The consequence of this difficulty to allocate management responsibility was a low average proportion of staff with managerial roles (the mean was 7%). However, MANASIZE was included in the ‘major importance’ group of variables. 

It was mentioned in the previous section that giving incentives to the employees to contribute to the innovation process was not a common practice in Greece. The mean for the variable was also low (2.3 in a five point scale). Despite that INCENTIV was also classified in the major importance group of determinants.

A generalisation of the findings of the Greek case leads to the hypothesis that the most important determinants of innovation in newly-industrialised countries are those that are generally missing in the country-specific institutional context. In other words, the most innovative companies are the ones that manage to overcome the traditional rigidities of the institutional context and incorporate uncommon attitudes and practices for the local business environment. This hypothesis has to be tested by future innovation research. In general, the author supports the call for more empirical research on the international differences in innovation management (see for example Patel & Pavitt, 1994, Moenaert et al., 1994). We need more robust evidence to understand and support theoretical claims about the influence of the complex, multi-dimensional and difficult to define national ‘institutional context’ on the factors and best practice that lead to innovation. This study was an initial step towards this aim.

The identified compact set of important strategic determinants can have immediate practical application in Greece and other newly industrialised countries with similar environments, such as the European Union’s Less Favoured Regions (LFRs). Managers in search of innovation and growth and venture capitalists trying to identify potential innovative companies can both benefit from the study. The findings demonstrated the importance of R&D and marketing activities, education, training and previous work experience of personnel, teamwork, formal internal communication, and utilisation of professional staff and shop floor employees as sources of innovative ideas. 

Policy makers too have something to learn from the study. For them there is a message to encourage and possibly increase the funding for industrial research and help small firms with training. Also, the public education system has to be assessed and modernised in order to help the industry to recruit key personnel with relevant qualifications. Moreover, the importance of previous work experience in other companies and countries calls for the encouragement of knowledge transfer through human-resource mobility and the provision of incentives towards a more open labour market.
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� The average GDP per person is $11,739 per annum which indicates a medium level development compared for instance to $23,478 per annum of a large Western European country like UK and $1,352 per annum of a developing country like Iran (Economist 1998).


� 0.12% of the GDP in 1991 against for example 2.02% in Germany and 2.18 in Japan


� e.g. external communication variables, corporate strategy determinants, general environmental conditions etc. For a good overview see Souitaris, (1999).


� Because of the multicollinearity problem the author based the classification on bivariate correlations and not on the regression equations.


� The one limitation of the above portfolio of 3 indicators, which is acknowledged by the author, is its inability to capture innovation failure and therefore to reveal the project success versus failure ratio (Smith, 1989). Success versus failure is the theme of innovation studies having the ‘project’ and not the ‘firm’ as the level of analysis. Identification of the success versus failure ratio at the firm level would require the development of more sophisticated indicators which could capture the overall innovation profile of the firm including unsuccessful projects.


� The perceptual test was introduced at the end of each interview, when the respondent had a feel for the study’s variables.





