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External communication determinants of innovation in the context of a newly industrialised country:
A comparison of objective and perceptual results from Greece.
Abstract

This paper analyses the ‘importance’ and ‘awareness’ of a set of established ‘external communication’ determinants of technological innovation in the context of a newly industrialised country. The researcher interviewed 105 Greek manufacturing companies, measuring their innovation rate as well as 23 potential ‘external communication’ determinants. Using correlation and regression analyses, the initial group of 23 factors was reduced to a subset of 10 ‘major importance’ determinants of innovation. The results supported two hypotheses related with newly industrialised countries, namely: 

a) searching for product-specific information is more important for innovation than scanning more general market and technological information. 

b) the co-operation with partnering organisations is more important for innovation than the co-operation with assisting organisations.

The ‘objective’ results were then compared with the ‘perceptions’ of the managers on the important factors determining innovation (also measured during the interviews). Overall, the perceptual analysis confirmed the significance of the subset of statistically important variables. Therefore, the hypothesis that in newly industrialised countries the managers are generally unaware of the important determinants of innovation was rejected. Generally, the study provided supporting evidence to the ‘contingency’ school of thought, suggesting that there are no universally applicable recipes for successful innovation management.

1. INTRODUCTION

There is strong evidence to support the view that technological innovation in manufacturing companies is one of the main reasons for industrial competitiveness and national development (Freeman & Soete 1997). Hence, the questions as to why some firms are more technologically innovative, and what factors affect a firm’s ability to innovate are fundamental to management research. The factors affecting a firm’s innovation rate derive from a wide range of management functions and are often referred to as the ‘determinants of innovation’ (Duchesneau et al., 1979). 

The role of external communication practices as determinants of innovation was repeatedly emphasised in the management literature (Allen 1986, Alter & Hage 1993) and the importance of networking is increasing in the modern information era (Bidault & Fischer, 1994). Rothwell (1992) argued that collaborative product development is a key issue for the new generation innovation models. Tidd et al. (1997) reviewed a large number of empirical studies and suggested that innovative companies establish linkages with customers, markets, suppliers, competitors and other external sources of knowledge.

2. RESEARCH OBJECTIVES
Nejad (1997) suggested that using the findings of innovation studies in technologically advanced countries, like the US and Canada, to explain the innovative behaviour in countries with less developed technological base is likely to be inappropriate. The above line of thinking was supported by recent studies on culture (Hofstede 1991, Janssens et al 1995), which demonstrated that differences in national cultures call for differences in management practices. 

Moeanert et al. (1994) highlighted the limitations in terms of theory and empirical findings on the international differences with regards to innovation management. The above authors “kicked off the start towards a more solid theoretical understanding of international innovation management”, proposing a conceptual framework with two dimensions that can affect the innovation process in different countries: ‘socio-economic’ conditions and ‘national culture’. 

A distinctive ‘socio-economic’ condition of newly industrialised nations is the relatively low provision and dissemination of information compared to the information-rich industrialised countries with more sophisticated market structures (Tsipouri, 1991). This condition of scarcity of information is related with the firms’ process of external communication and possibly changes the profile of the important determinants of innovation. The aim of this study is to identify the important ‘external communication’ determinants of technological innovation in Greece, a typical example of an ‘information-poor’, newly industrialised nation with a less developed technological base. 

The Greek 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 (The Economist, 1998). The post-war development of the Greek economy has largely been based on imported know-how and technology and the country suffers permanently from a substantial technological imbalance (Giannitsis, 1991). 

There was almost no literature addressing specifically the determinants of innovation, either in Greece or in similar newly industrialised countries. A review of the innovation literature led to a model with 23 potentially determining variables, related with a firm’s external communication. The study’s objectives were:

a) To test the importance of 23 literature-based external communication variables - determinants of innovation - in the context of a newly industrialised nation. The author aimed to conduct a data reduction exercise with a view to identify important communication determinants, with particular relevance to the Greek manufacturing industry. 

b) To test the extent of awareness by the Greek managers of the important communication and networking practices which can boost innovation. To achieve this objective the managers’ perceptions were measured and compared with the ‘objective results’.

c) Based on the Greek case, to draw general implications for the theory on the international management of innovation. 

3.EXTERNAL COMMUNICATION DETERMINANTS OF INNOVATION

This section builds the theoretical base of this research work, presenting the study’s model and hypotheses. The external-communication determinants of innovation, drawn from the literature, can be categorised into two broad streams: scanning external information and co-operating with external organisations.  

I) Scanning external information 

Information can either be firm-specific, therefore related directly with the products and processes of a particular company, or more general related with market and technological trends. Various authors have found that firm-specific information was positively associated with innovation. Such information can be obtained from: 

a) Customers; meeting them individually in person (Maidique & Zinger 1984, Chiesa 1996), discussing with them in panels (Chiesa et al., 1996), getting feedback through the post or telephone (Chiesa et al., 1996), or communicating with the broader customer base using quantitative market research (Khan & Manopichetwattana, 1989).

b) Suppliers of raw materials (Rothwell 1992) and suppliers of machinery and equipment (Duchesneau et al., 1979). 

c) Competitors. Monitoring their activities can be a very useful way to identify crucial information (Chiesa et al., 1996).
There is also literature evidence that general information on market and technological trends is positively associated with high rate of innovation. Such information can be acquired from public agencies and private consultants (Carrara & Duhamel, 1995), other domestic firms (Alter & Hage 1993, Bidault & Fiscer 1994), international contacts such as headquarters, distributors and partners (Abernathy et al. 1983, Porter 1990, Swan & Newell 1995) professional associations (Alter & Hage 1993, Swan & Newell 1995), scientific and trade journals (Duchesneau 1979, Khan & Manopichetwattana 1989), trade fairs (Duchesneau et al., 1979), the internet, and electronic patent and research databases. The existence of a technology gatekeeper, namely a person who has a formal role to search for information on new technology, is another literature-derived determining variable (Allen 1986, Rothwell 1992). 

II) Co-operation with external organisations

A positive association was identified in the literature between co-operation with external organisations and high innovation rate. Co-operation can be agreed with assisting organisations and/or partners. 

Innovation-assisting organisations can be universities and research institutions (Bonaccorsi & Piccaluga 1994), private consultants (Bessant & Rush 1995), public agents (Sternberg 1989) and government departments allocating technology funds (Meyer-krahmer 1983 & 1987). 

Unlike assisting organisations, partners commit themselves to the venture expecting a financial reward depending on the performance. Innovation-related partnerships can take place with: 

a) financial institutions as a source of venture capital (EUROSTAT, 1996) and 

b) other firms in the form of either joint venture (Rothwell, 1992, Alter & Hage, 1993, Swan & Newell, 1995) or licensing (Lowe & Crawford, 1984).

The two information-related and the two co-operation-related groups of variables are represented in the study’s model of external-communication determinants of innovation (figure 1). The 23 variables of the model were measured with ratio and Likert-scale type measures drawn from the literature. It has to be mentioned that the model is not meant to be exhaustive. The factors that can be related to innovation can be numerous and possibly changing over time as management practice is a dynamic process. The aim of this paper is not to offer a ‘complete guide’ to external communication determinants of innovation, but instead to test the importance of a set of widely acknowledged factors in the context of a newly industrialised country.

FIGURE 1 around here

During exploratory pilot discussions a number of Greek managers argued that information on technological and market trends was too general to justify the time spent on collecting and scanning it. On the other hand, the managers were very interested in firm-specific information on the technical and market performance of their products. This observation lead to a proposition that, in information-poor markets, firm-specific information with immediate use is a more crucial need than more general market and technological information, which can be used for long-term planning. The above is an organisational analogy of Maslow’s classical ‘hierarchy’ of personal needs (Maslow, 1954). Maslow’s theory suggested that owning a sports car can differentiate some out of a group of wealthy people, but does not mean so much for a group of hungry people, as this product is far more complex than what they currently need. In the same manner, scanning general technical and market information (e.g. from the internet, from scientific journals, or from professional associations) can be an important differentiator of innovative firms in a developed, information-rich country, but it is too complex for a newly industrialised one. Hence, the following hypothesis was developed:

Hypothesis 1: In a newly industrialised, information-poor country like Greece, searching for firm-specific information for immediate use is a more important determinant of innovation than scanning more general market and technical information used for long-term planning. 

The pilot discussions also indicated that Greek firms mistrusted external organisations and hence co-operation was not generally popular. Some respondents suggested that in an environment conditioned by organisational individualism, such as the Greece, firms need co-operation when a specific and tangible element of the innovative venture is missing, such as ready-to-use technology or capital. The managers indicated a preference to deals involving commitment and risk rather than just advice from innovation-assisting organisations, like consultants, public agencies, research centres. The advice offered from such organisations, was thought as too vague and general. Hence, the following hypothesis was developed.
Hypothesis 2: In a newly industrialised country, such as Greece, conditioned by organisational individualism, the co-operation with partnering organisations is a more important determinant of innovation than the co-operation with assisting organisations.  

Many newly industrialised countries still have outdated educational systems and managerial cultures, which are partly responsible for their economic-innovation gap (Tsipouri, 1991). An interesting question is if the local managers are aware of the factors that can lead their companies to higher rate of innovation and higher profits. To answer this question the following hypothesis was developed:

Hypothesis 3: In a newly industrialised country like Greece, the managers are not aware of the important external communication determinants of innovation.

4. ON THE MEASUREMENT OF TECHNOLOGICAL INNOVATION

The study used 7 innovation measurements, which were positioned by the OECD’s ‘Oslo Manual’ (1992) as standardised measurements for future innovation research. Hansen (1992) and Souitaris (1998) discussed some of their individual strengths and weaknesses. The 7 indicators are listed below:

1.
Number of incrementally innovative products introduced in the last 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 last 3 years (INNOPROC)

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

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

6.
Expenditure for innovation in the last 3 years over current sales (INVESALE)

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

A proxy innovation measurement (ZTOTAL) was also developed, which combined all seven, by standardising them and summing their standardised values. A standardised value was calculated by deducting the mean average value from the observation-value and then dividing the difference by the standard deviation of all observed values. In simple terms, it measured the distance of each observation from the average value in numbers of standard deviations. The standardisation is a transformation that allows for comparison of heterogeneous variables (Norusis, 1994). Adding the 7 standardised variables in order to find ZTOTAL, implied that equal weighs were given to all the individual measurements for the calculation of the combined measurement. There was no obvious reason to favour one or some of the measurements by giving them higher weights, as all of them had strong and weak points and their ‘predictive power’ could not be quantified. 

Saviotti and Metcalfe (1984) argued that multi-indicators of innovation can offer a better understanding of innovation performance, shedding light to the problem from different angles and overcoming the incompleteness of each one of the individual measurements. Hence, the use of a set of innovation measurements in a variance-research type of experiment represents a methodological contribution to the body of innovation-determinants literature, as it can increase the reliability of the final results. 

5. RESEARCH METHODOLOGY – 

ANALYSIS OF QUANTITATIVE RESULTS

The questionnaire is the most commonly used tool 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 brought personally to a senior manager in each firm and was completed during a personal interview. 

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 extensive personal, informal networks of the individual managers (as opposed to the corporate mistrust) Approaching companies formally and without recommendation is practically inefficient.  

A sample of 105 firms has been secured having 100% response rate. 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 strictly defined 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 in the Greek management culture. A chi-square test proved that the sectoral distribution of the sample firms matched the total population of Greek manufacturing firms.

Pearson correlation coefficients were calculated between each of the 8 innovation measurements and each of the proposed determining variables. Moreover, 8 stepwise multiple regression analysis (MRA) functions were developed, one for each innovation measurement. The stepwise method extracted the most important variables for the regression equations excluding the rest. The participation of a variable in a regression equation was an indication of its importance. The results of the statistical analysis are presented in table 1 in the appendix. 

It has to be mentioned that this paper presents a part of the results from a wider study aiming to identify determinants of innovation related to four broad business functions, namely ‘corporate decision making’, ‘external communications’, ‘internal organisation’ and ‘profile of the company’. Therefore, the regression coefficients for the ‘external communication’ variables, derived from stepwise models including factors from a wider portfolio. Running the stepwise regressions across business functions (instead of running them within the external communication functional group) allowed different kinds of variables to compete for a place in the final equations and produced more robust regression models, therefore increasing the validity of the results. 

The 23 external communication factors were classified into three ‘importance’ groups, based on the results of the statistical analysis. The variables that were selected for the Z-total regression equation or were significantly correlated with Z-total formed the group of 10 ‘major importance’ variables (see table 1). The importance of these variables was confirmed by their significant correlation or participation in the regression equations of a number of partial innovation measurements. The variables with no significant correlation with Z-total, but which were significantly correlated with at least one of the partial innovation measurements, and/or participated in at least one partial regression equation, formed the group of 10 minor importance variables. Those variables with no significant correlation (at the 95% level of significance) with each of the 8 innovation measures and which were not selected for any regression equation formed the group of 3 unimportant variables.

The findings show that six out of the seven variables, related with firm-specific information, were included in the ‘major importance’ group. On the other hand, eight out of the nine variables related with more general market and technological information were included in the ‘minor importance’ and the ‘unimportant’ groups. Therefore, the results supported the first research hypothesis, proposing that in a newly industrialised country like Greece, searching for product-specific information from the stakeholders is a more important determinant of innovation than scanning general market and technical information. The variables-exceptions were: 

a) Consultation of suppliers of raw material, which proved to be ‘unimportant’, despite being related with firm-specific information.

b) International contacts, which proved to be a variable of ‘major importance’, despite being related with general information. Interestingly, a number of managers associated international contacts with firm-specific information gathering. They argued that, due to its small size, the Greek market follows closely the international trends. Therefore the contact persons abroad have more than a general advisory role and search for new ideas tailored to the products and capabilities of particular companies.

All three variables on co-operation with partnering organisations were classified in the ‘major importance’ group. On the contrary all four variables on co-operation with assisting organisations were included in the ‘minor importance’ and ‘unimportant’ groups. Therefore, the results clearly supported the second research hypothesis of the study, proposing that in a newly industrialised nation like Greece the co-operation with partnering organisations is a more important determinant of innovation than the co-operation with assisting organisations.

6. MANAGER’S PERCEPTIONS ON THE IMPORTANT DETERMINANTS OF INNOVATION
At the end of the interview the respondents were given a copy of the study’s variable set and they were asked to tick the ones that considered as important in the Greek context. Fifty-two managers agreed to carry out the exercise. The number of ticks or ‘agreements’ for each variable was a quantitative measure of the importance of the variable as perceived by the managers. The average number of ‘agreements’ per factor was 18.7. Hence, a single variable score of 27 agreements or more (more than 50% of the 52 respondents) was considered as high and a score of 19-26 agreements was considered as relatively high. The aim of the perceptual analysis was to test the third hypothesis, namely that Greek businessmen were not aware of the significant factors determining their firms’ rate of innovation. 

A comparative presentation of the ‘objective’ and ‘perceptual’ results for each variable is given in table 1 in the appendix. The comparison showed a general agreement at the aggregated level. 7 out of 10 major importance variables had more than average ‘agreements’ (more than 19), with an average of 24.1 per variable. In contrast, 9 out of 13 minor importance and unimportant variables had less than 19 ‘agreements’ with an average of 14.5 per variable. Therefore, the aggregated results demonstrated a general awareness of the important external determinants of innovation. In the light of this evidence the third hypothesis of the study was rejected.

However, at the level of individual variables there were some cases of inconsistent results. The following paragraphs explore these inconsistencies and attempts to offer possible explanations based on qualitative information drawn from the interviews.

a) Three variables of major importance had less than average numbers of ‘agreements’ [borrowing for R&D (11), joint ventures (8) and consultation of suppliers of raw material (17)]. A possible reason behind the managers’ minor consideration for borrowing capital and creating joint ventures can be the difficulties faced in engaging into these activities, as shown by the managers’ explanatory comments:

 “The banks do not assess the quality of the investment proposal, but the financial condition of the investor. In this way, the small companies do not have access to funds.”
“The Greek manufacturing companies have a very negative approach to the dissemination of technological information and the co-operation with competitive firms.”
b) Four variables from the ‘minor importance’ and ‘unimportant’ statistical groups had relatively high number of agreements (attendance of trade fairs, absorption of public technology funds, consultation of suppliers of machinery & contacts with other domestic firms). The discussions during the interviews revealed that attending trade fairs, applying for public funding and talking to machinery suppliers were very common and highly valued practices among the sample firms. This fact probably led to a misleading perception that the variables can also differentiate the more innovative of the companies. Therefore, popular practices can not always act as important differentiators of innovative firms. 

Despite the fact that the perceived importance of contacts with other domestic firms was also relatively high, the ‘objective’ results showed that companies, which actually managed to get over the information stage and proceed to a joint venture, were more innovative. As one respondent accepted:

“the Greek companies talk about possible co-operation, but at the end of the day the successful ones are the few that proceed.”  

7. CONCLUSIONS

It is interesting to note that from the initial 23 literature derived-variables, only 10 showed sufficient evidence for their importance as determinants of innovation in the Greek context. In other words, the findings demonstrated that only a proportion of the variables established for developed nations apply for a newly industrialised country like Greece. Therefore, the study provided evidence supporting the contingency school of thought in innovation management theory, which suggests that instead of devoting time and resources to searching a unified theory of technological innovation, we can identify best practices matching particular contingencies. 

More specifically, the results confirmed the view expressed in a number of studies (Calvert et al. 1996, Porter 1990, White 1998) that differences in the economy and managerial attitudes affect the determinants of innovation and influence the distinguishing characteristics of the innovative firms. In an information-poor, newly developed country like Greece, gathering firm-specific information and co-operating with partnering organisations are much more important practices than collecting general long-term information and co-operating with assisting organisations.

It has to be noted that the paper pooled together firms from different industrial sectors and developed conclusions for the Greek industry as a whole. A future path for contingency-exploration in the management of innovation would be the inter-sectoral variations in the determining variables. The author of this paper is currently working towards this direction.    
The study’s variable reduction exercise produced a compact set of important determinants, which can also have immediate practical application. It can be of direct use to practitioners in Greece and other newly industrialised countries with similar business environments, such as the European Union’s less developed regions. Several types of users can benefit from the results including industrial managers in search of innovation and growth, venture capitalists trying to identify potentially innovative companies to invest and public administrators who plan the country’s technology policy. The results showed that in order to innovate, companies have to look for specific information on their products and production processes. Regular consultation with customers, use of market research and monitoring of the competitors’ products and processes are practices associated with high innovation rates. Contact with suppliers of raw materials is also useful, as the latter are significant sources of technical know-how. Moreover, companies should be geared towards developing international contacts, co-operating with other firms in joint ventures and acquiring licences. 
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Figure 1: Portfolio model of external-communication determinants of innovation 
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