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Abstract: The subject of the study reported in this paper is the exploration of 
companies’ attributes, which discuss the impact of core companies’ 
characteristics towards innovation in diverse innovation typologies, for both 
incremental and radical innovations. The study of companies in a high 
technology cluster confirms that innovation drives business performance, and it 
also outlines, which organisational attributes drive radical innovations. These 
include attributes associated with product centricity, internationalisation, 
bottom-up strategies and the degree of centrality in interorganisational 
networks. The impact of organisational characteristics in different industry 
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1 Introduction 

Innovation is triggered by several influencing factors, and some organisational attributes 
foster a culture for innovation and success. This analysis investigates diverse 
characteristics of companies, in order to understand how they might contribute to a 
successful innovation strategy. These company characteristics include elements of the 
strategic direction of the business, the awareness towards risks, company renewal, 
internationalisation, complexity of business model, degree of technology impact, degree 
of novelty (breakthrough vs. me-too), time to market indication, organisational structure, 
and the distribution of leadership and power (i.e., top down vs. bottom-up). 

Rogers (1995) noted that “much effort has been spent in studying ‘people’ differences 
in innovativeness…but that relatively little effort has been devoted to analyzing 
‘innovation’ differences….” (p.204). It seems that many company characteristics are 
embedded in the organisational culture, including the organisational set-up and overall 
strategic approach. Van de Ven et al. (1999) points out that organisational creation  
is essential to the process of innovation. Certain organisational attributes contribute  
to the successful utilisation of resources and of new technology to realise innovation 
success. Schumpeter (1950) highlighted the need for “creative destruction” to ensure 
survival and growth of businesses and this requires, as prerequisites, factors which 
include organisational change alongside change in processes, products and new  
markets. 

Thus it appears that the organisation is a critical factor for to realising innovation and 
it becomes a key challenge for companies. There are many factors (soft and hard factors) 
that trigger innovation and influence innovation success, ranging from the organisational 
structure and leadership capacity, to process orientation and the overall approach for 
implementing company policy (see for example Cooper and Kleinschmidt, 1995, 1996; 
Lester, 1998; Tang, 1999; Chiesa et al.,1996; Lewrick, 2007). 

Yet to the knowledge of the authors there are no studies that combine different 
organisational attributes to radical and incremental innovations across several typologies 
conducted in high-technology clusters. 

Within this study innovation includes radical and incremental innovations in different 
typologies, which include organisational change and non-technological characteristics of 
products, services and processes. This is in line with the OECD and Eurostat (2005, p.46) 
definition of innovation, which describes innovation “as the implementation of a new or 
significantly improved product (good or service), or process, a new marketing method, or 
a new organisational method in business practices, workplace organisation or external 
relations”. The purpose of this paper is to expose how various organisational 
characteristics are associated with these typologies of innovation. 

2 Literature review 

Amabile (1988) investigated the personal traits which trigger innovation. The personal 
traits examined were associated with risk, self motivation, creativity, social skills, 
responsiveness, flexibility, certain cognitive abilities, diverse experience and  
open-mindedness. Amabile found these traits to be important in explaining innovation, 
but this only gave a partial explanation. Other explanations lie in organisational factors.  
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According to Lindgren et al. (2001), traditional organisation forms include attributes 
from Taylor’s scientific management, bureaucracy oriented organisation styles  
(Weber, 1947), mechanistic systems, goal directed rationalistic organisational systems 
(Pfeffer, 1982), and a perspective on organisations as closed and stable systems 
(Thompson, 1967). In contrast, innovative organisations can be described with a different 
rationality which includes attributes of organic organisations (Burns and Stalker, 1961), 
emergent, almost random organisations (Pfeffer, 1982), and a perspective on 
organisations as open and dynamic systems (Burns and Stalker, 1961). 

The organisational design theories focus on the structural forms and on the tendency 
of organisations to put innovation into practice (Burns and Stalker, 1961; Lawrence and 
Lorsch, 1967; Mintzberg, 1979). Others, like Teece (1998), explored the structural 
attributes of innovative firms and the effects on process and product innovation. The 
effects are observed in the competitive advantages which arise from the combination of 
the physical, social and resource allocation structure. Mainly the knowledge of the 
company and individuals must be managed, shaped and distributed to influence business 
and innovation success. The innovation strategy asks for knowledge assets and the 
combination of knowledge with other core capabilities and assets to create value 
(Lewrick et al., 2008a). In other works such as that of Argyris and Schon (1978), Nonaka 
(1994) and Nonaka and Takeuchi (1995), organisations have been analysed by relating 
innovation to the learning and knowledge creation process. Innovation has been related 
also to the key organisational structures in order to allow sustained knowledge creation 
and exploitation. Nonaka and Takeuchi (1995) argue for example that knowledge 
creation in companies is realised by knowledge conversion: converting existing 
knowledge into new knowledge, while Argyris and Schon (1978) forwarded loop models 
to improve managers leaning outcomes. 

The influence on organisational change and adoption to external influences are 
considered in studies such as those by Romanelli and Tushmann (1994), Child (1997) and 
Lewrick (2007). The studies from Romannelli and Tushmann revealed for example a 
pattern of discontinuous change in the drivers for activities associated with strategy, 
structure and power distribution from an investigation of 25 producers in the computer 
industry. Lewrick (2007) explored the changes in the transformation from a start-up 
phase towards a more mature phase of business, considering both external factors and 
internal capabilities in a study conducted within a high technology cluster in Europe. It 
reveals that the four most important drivers for sustainable growth and innovation success 
– over the entire business cycle – are the management of knowledge, knowledge 
acquisition, interorganisational networks exploitation, and the ability to allocate resources 
for Innovations. 

The influence of different organisational characteristics will now be discussed starting 
with how customer and product centred the company is. Kohli and Jaworski (1990) 
define market orientation as an “organisation-wide generation of market intelligence, 
dissemination of the intelligence across departments and organisation-wide 
responsiveness to it”. Slater and Narver (1998) distinguish between being ‘customer-led’ 
and being ‘market-oriented’. Customer-led businesses “focus on understanding the 
expressed desires of the customers…and on developing products and services that satisfy 
those desires”. Lewrick et al. (2008b, p.17) identified a positive relation between 
different facets of customer orientation and innovations: “a customer centric approach, 
incorporated in a more operational approach, and customer intelligence related to the  
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analytical impact on customer information show a positive impact to innovations”. 
Market-oriented businesses can be characterised as “committed to understanding both the 
expressed and the latent needs of their customers…through the processes of acquiring 
and evaluating market information in a systematic and anticipatory manner”. Sheth et al. 
(2000) adds to this by differentiating between market orientation, which considers the 
mass market, to a customer-centric approach which deals with “understanding and 
satisfying needs, wants, and resources of the individual consumers and customers” as 
opposite to a product centric approach. Day (1999) highlighted that product-centric 
companies might become oblivious to the market, however in the case of  
technology-driven companies there is a possibility that customers will never generate the 
most valuable innovations. Product centric companies focus on product development and 
build product lines, while customer-centric companies focus on finding solutions for 
customers. 

To successfully bring ideas to the market requires the ability to take and to manage 
risk and hence attitude to risk is an important organisational characteristic. This includes 
the companies’ capability to minimise destructive consequences while maximising profit. 
Harding (1998, p.167) defines risk as “a combination of the probability, or frequency, of 
occurrence of a defined hazard and the magnitude of the consequences of the 
occurrence: how often is a particular potentially harmful event going to occur, [and] 
what are the consequences of this occurrence?”. It seems that the meaning of risk has 
shifted towards a synonym for danger as Graubard (1990, p.v) highlights: “It is perfectly 
obvious that the concept ‘risk’ has taken on wholly new dimensions in recent decades and 
is today being reflected on in ways that would have been almost inconceivable even a few 
years ago. The older idea, that risk is essentially a wager, which individuals take in the 
hope of gaining something significant, substantial, has almost disappeared from common 
parlance. Risk today is conceived principally as danger…” 

The degree of modernity of a company is thought to increase the potential for 
innovation. The traditional approach towards innovations refers to a linear process of 
knowledge production, learning and implementation. This model follows a stream termed 
by Gibbons et al. (1994) as “mode one” type of knowledge creation. However, this 
approach lacks in continuous learning and innovation process to cope with growing 
complexity and rapid change. A more modern perspective includes multiple knowledge 
sources, partnerships, diversification and learning, management capacity development, 
and social networks to foster innovativeness (Hall et al., 2004). It might depend on the 
industry which strategy is more successful, but it can be assumed that companies which 
operate in dynamic environments are more likely to be forced to apply a more modern 
perspective towards innovations. 

Another characteristic of a company likely to influence on the capability to be 
innovative is the extent of international orientation of the company. For innovation itself 
the locational advantage in the capacity to innovate is corresponding to specialised skills, 
knowledge, institutions, and resources embedded in the innovation system and 
technological infrastructure. However, the strategy of internationalisation has the 
advantage of diversity, shared knowledge, collaboration, and access to labour. It seems 
that innovations can occur everywhere, in any culture or country. Santos et al. (2004, 
p.33) highlights that “globalizing the innovation process is an important way to access 
this great diversity of knowledge”. Clearly the complexity of markets, products, 
technologies or the entire organisation has an impact on the innovativeness. The 
complexity of innovations has two aspects, the market knowledge complexity and the 
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technology knowledge complexity. The knowledge complexity is associated with 
innovating products, services and processes supported by the organisational capabilities. 
Baldridge and Burnham (1975) argued that complex and heterogeneous companies tend 
to be more innovative than small, simple and homogeneous companies. This is because 
bigger companies have problems of coordination, control and management which ask for 
innovative solutions. Also studies of Meyer and Goes (1988) revealed that innovations 
are more likely when the knowledge complexity increase. A deeper exploration of the 
technology-drive is explored by Battisti and Stoneman (2003, 2005). They argue that 
process innovations are more likely considered technological, whereas organisational 
types of innovations, marketing innovations and/or innovations in services are considered 
as non-technology based. 

The exploration of technology-driven versus non-technology-driven in correlation to 
different modes of innovation has been analysed in several studies (Hollenstein, 2003; 
Jensen et al., 2007; Tether and Howells, 2007). Most of these studies reveal that 
technology-driven companies have higher innovation outputs. This then exposes a further 
characteristic, that of the degree to which the company is technology driven, which 
requires investigation. Innovation occurs in various innovation typologies for both radical 
and incremental innovation, and the strategic direction aims at realising breakthrough or 
‘me-too’ services and products, respective both. Success based on breakthrough 
innovations becomes critical to the long-term competitive advantage of a company. The 
risk of failure, and the amount of resources needed, is much lower for ‘me-too’ 
innovations in contrast to breakthrough ideas which have high uncertainty about 
technology viability and market acceptance. Incremental and radical innovations ask for 
different approaches in managing them (McGrath and MacMillan, 1995), and different 
capabilities are needed (Lewrick, 2007; Henderson and Clark, 1990). Another attribute of 
innovation success can be defined as time to market for products and services. The 
advantage of first to market is associated with a strong image, brand awareness, 
reputation, and innovation and technology leadership. However, the follower has 
competitive advantages as well by decreasing the risk, technology failure, and saving 
resources (Cottrell and Sick, 2002). 

The set-up of organisational structures can be divided in hierarchical and flat 
organisations. Innovators themselves tend to refute the hierarchical structure. Larson and 
Gobeli (1988) highlight that only 20% of the functionally organised innovating 
companies are satisfied with this hierarchical structure. In contrast, Calantone et al. 
(2003) point out that flat, more flexible and adaptive structures tend to outperform 
functional organised structures. It seems that flat organisations foster self-reliance, 
problem solving and spur innovativeness. In contrast hierarchical organisations seem to 
be more restrictive and rule based which cause political behaviours in companies which 
constrain innovation. These are two types of general strategic development and 
execution: top-down and bottom-up. The top-down strategy is associated with a 
deliberate strategy mostly applied when e.g., the market is well known and predictable 
(sustaining innovations in mature markets). The bottom-up strategy can be linked to a 
more emergent approach towards the overall corporate strategy. This might be true for 
new market disruption (e.g., Business model innovation need to change as markets 
unfold). 

Centralised organisations tend to be less innovative than decentralised organisations 
because of lower employee involvement, commitment and awareness for change. 
Especially a bottom-up approach towards innovation is hard to realise because lower 
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level employees are mostly not involved in decision taking or they do not receive 
feedback on innovation outcomes. Khan and Manopichetwattana, 1989) show that 
centralisation hampers knowledge and information transfer. In contrast Dewar and 
Dutton (1986) advance the theory that the centralisation of power is needed to overcome 
resistance to change, and a result centralisation leads to higher innovativeness. 

The degree of decentralisation and its effect on innovativeness will be investigated in 
this study. The business type might differ and can be characterised as business to 
business or business to customer based on the target buyer of product and services. The 
degree of centrality in networks provides insights of how the concepts of open innovation 
and collaboration are applied (see Chesbrough, 2003, 2006). This will be investigated 
using results derived from a survey of entrepreneurs who are based in the high 
technology cluster around Munich in Germany. Lewrick (2008b) found that the exchange 
of knowledge, information and contacts becomes vital for success and innovations. 
Lengrand and Chatrie (1999) stress the crucial aspects of knowledge which is embodied 
in networks and communities while social capital becomes a necessity and essential part 
to understand innovation. The survey results allow further investigation of these findings 
and to allow identification of the attributes which are associated with success in 
innovation. 

3 Data and methods 

3.1 Definition of innovation and innovation measures used 

In the context of this study innovation is measured by three categories: counts of 
incremental, radical and overall innovation. Incremental innovations are the 
improvements/expansions of existing products, services, processes, technical or 
administrative conditions. Incremental innovation does not cause a significant departure 
from status-quo. In contrast, radical innovations in products, services, processes, etc. are 
breakthroughs that fundamentally change a product or service or process. Overall 
innovativeness is the total of all innovations put into practice, radical and incremental 
across all typologies. These categories have been clearly identified by a number of 
authors such as Tidd et al., 2003; Gatignon et al., 2002; Garcia and Calantone, 2002 and 
Utterback (1996). To record the number of innovations per annum we used three 
categories of innovativeness. For incremental and radical innovations low innovativeness 
was taken as less than five innovations, medium innovation was taken as five to fifteen 
innovations, and high innovativeness was taken as more than fifteen either incremental or 
radical innovations per annum. Categorisation of overall innovation was simply the sum 
of radical and incremental innovations. 

3.2 The research instrument and data collection 

For data collection a questionnaire was developed and used to obtain the relevant data. 
The questionnaire derived from the key domains outlined and discussed in the literature 
review. The aim of questionnaire was to reach a number of participants of innovative 
companies located in a high technology region around Munich, Germany. Demographic  
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questions have been added to obtain information related to performance, company age, 
business sector, core competences, number of employees and the position of the 
respondent. The questionnaire was pretested on a group of 15 companies with different 
characteristics (e.g., sector, tenure, employees, etc.). Various modifications were made to 
the questions in the research instrument as knowledge about constraints increased and as 
the requirements of a holistic exploration of changes in innovation styles evolved. The 
original research instruments were prepared in English. To obtain a better a better 
response rate and to conquer any language problems identified in the pilot tests, the 
questionnaires have been translated into German. Discussions in numerous network 
events of regional business plan competitions helped to establish dialogue with 
entrepreneurs and enterprisers. This helped not only to understand what, how, and 
importantly why innovation takes place. 

The finalised questionnaire was constructed in html and distributed via e-mail to 
CEOs of companies located in the high-technology cluster Munich. Two hundred sixteen 
out of 530 companies completed the questionnaire; data cleaning resulted in a further 
reduction of 45 responses yielding a response rate of 32%. 

The distribution of the sample by level of total innovativeness and business type is 
displayed in Table 1. 
Table 1 Degree of innovation by business sector 

 Percentage total innovativeness 
Sector 

N < 10 innovations 10–30 
innovations > 30 innovations 

Health industry 32 21.9% 56.3% 21.9% 

Knowledge services 31 29.0% 54.8% 16.1% 

Manufacturing 43 41.9% 46.5% 11.6% 

Traditional services 53 28.3% 54.7% 17.0% 

Energy 12 16.7% 50.0% 33.3% 

The questionnaire included 13 key questions on different organisational characteristics, 
scored on a five point Likert scale, to explore comprehensively the influencing factors on 
innovation (see Lewrick, 2007). The thirteen characteristics are degree of product 
centricity rather than being customer centric, risk aversion, traditional linear approach to 
innovation rather than modern open and complex approaches to innovation, degree of 
international outlook, complexity, non-technology driven, being a ‘me-too’ rather than 
breakthrough, being a follower rather than first to market, hierarchy of organisation, 
bottom up rather than top down strategy, business to customer (B2C) rather than business 
to business and the degree that the company is in a central position in their 
interorganisational network. Table 2 provides an explanation of each characteristic. 

A summary of the mean scores of these characteristics with 95% confidence intervals 
is presented in Figure 1. 

The highest scoring characteristics are degree of complexity, extent of business to 
customers and degree of international outlook. The extent of traditional views to 
innovation scores the lowest. 
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Table 2 Explanation of characteristics 

Characteristic Definition 

Degree of product 
centric 

The degree of product centric explains the extent of product centric 
versus customer centric. Product centric companies follow a strategy 
on product development and build product lines, while customer-
centric companies follow a strategy to find solution for customers. 

Risk aversion Risk aversion operates in high risk taking versus low risk taking. The 
high/low risk aversion indicates the company capability to minimise 
destructive consequences while maximising profit. 

Traditional view Modern approach versus traditional. The traditional innovation mode 
refers to linear models, while the modern mode includes loops, 
multiple stakeholders, networks, learning and utilisation of 
management capacities. 

International outlook The international outlook differentiates between regional and 
international. A more regional business approach is characterised by 
specialised skills, centralised knowledge, institutions and 
local/regional resources, while the international approach  
build-up on diversity, shared knowledge, collaboration and access to 
labour. 

Complexity The degree of complexity distinct between simple versus complex 
innovations with regard to market knowledge and technology 
knowledge. 

Non technology driven Non-technology driven refers to technology-driven versus non 
technology driven. High-end process and product innovations might 
be considered technological, whereas organisational types of 
innovations, marketing innovations and/or innovations in services are 
considered as non-technology based. 

Extent of ‘me-too’ The extent of me-too refers to breakthrough versus me-too 
innovations. It provides indication of the companies’ objective aiming 
for incremental or radical innovations. 

Extent of follower The differentiation of first to market vs. follower indicates the 
innovation strategy. First to market companies are typified as 
technology and innovation leader, while followers strategy in build on 
saving resources and decreasing risk of failure. 

Hierarchical 
organisation 

Hierarchical organisation versus flat organisation: Hierarchical 
organisations might be more bureaucratic in fixed structures, while 
flat organisations are more flexible by working in adaptive structures. 

Bottom up strategy Strategy types top-down versus bottom-up: top-down strategy are 
applied when the market is well-known and predictable, while bottom-
up strategies might be based on an emergent approach towards the 
overall cooperate strategy. 

Degree of 
decentralisation 

The degree of decentralisation range from centralised to decentralised. 
The centralised organisations focus knowledge and decision taking on 
a central point, while decentralised organisations tend to share 
knowledge and general direction but decide more decentralised. 

Extent of B2C The differentiation between business to business versus business to 
customer indicates customer type. 

Degree of centrality in 
network 

The degree of centrality in network gives indication about joint 
research, manufacturing, sales efforts with other companies. 
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Figure 1 Mean scores of each characteristic with 95% confidence intervals 
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4 Results 

There is a strong link between innovation and sales increase. This study has given 
justification to the assumption that innovation drives companies’ performance. The 
frequency of overall innovations grouped by sales cluster is displayed in Table 3. 
Table 3 Cross tabulation: sales and number of innovations 

Total innovativeness overall
Sales level 1 = < 10 

innovations 
2 = 10–30  
innovations 

3 = > 30  
innovations 

Total 

1 = < 14% 21 13 3 37 
2 = 14–30% 4 33 9 46 

Cluster 
sales 

3 = > 30% 7 18 8 33 
Total 32 64 20 116 

Note: 55 companies did not answer the cluster sales question which for this table brought 
the sample size down to 116. 

This confirms the strong association between sales and total innovativeness (this 
association is significant a p < 0.001). For incremental innovation the association with 
sales and high amounts of innovation is also significant (p = 0.002) but for radical 
innovation no significant association was apparent (p = 0.142). 

The characteristics are now regressed on the count of the number of innovations and 
coefficients of the regression models are displayed in Table 4. 

It is apparent that all the models only explain part of the number of innovations and a 
large part will be explained by the nature of the market and the personal characteristics of 
those engaging in entrepreneurial activity. Nevertheless, some insights are given to the 
importance of organisational characteristics. The more product centric the company is, 
the more this is associated with incremental process, product and to some extent technical 
incremental innovation. For radical innovation, there are significant positive influences 
on product and administrative typologies (as well as the total radical innovation). 
Although significant only for radical technical innovation, the category ‘risk aversion’, as 
one would expect, seems to have a negative influence on innovation. Having a traditional 
approach to innovation is a significant positive influence on incremental product, 
administrative and technical typologies. For radical innovations ‘tradition’ has a 
significant positive influence on the typologies of technical and services and slightly so 
for administrative innovations. ‘International outlook’ helps to promote the incremental 
innovations of products and services and the radical innovations of products and slightly 
for processes. If the company engages in very complex processes, then there is 
engagement in all incremental innovations. However, for radical innovations it is only for 
technical and service typologies that complexity emerges as a significant influence. The 
extent to which a company is non technology driven is significantly positively associated 
with all typologies except product. For radical innovations there are positive associations 
with services and technical typologies. Unsurprisingly, having a ‘me-too’ philosophy has 
a negative influence on all typologies of innovation, but this is significant only for 
incremental product and service innovations and for product and administrative radical 
innovations. For the characteristics of ‘being a follower’ the only significant relationship 
is a positive one for incremental service innovations. Although there were no significant 
relationships for radical innovation, being a follower had negative signs on all the 
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coefficients. The extent of having a hierarchical organisational structure is only 
significant (negative) for radical technical innovations, and it seems that the more 
hierarchical a company is, the less radical technical innovations there will be. 
Table 4 Regression models of the degree of innovation 
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The bottom-up way by which strategy is formed significantly helps to drive incremental 
service and administrative innovations and radical product, service and administrative 
innovations. The ‘degree of decentralisation’ is not significantly associated with any of 
the typologies; although interestingly the signs of the coefficients are negative for all 
incremental innovations and positive for most of the radical innovations. The degree to 
which the company is characterised as business to customer rather than business to 
business is not significant for any of the innovation typologies. 

Finally, the more a company is at the centre of its interorganisational network, the 
more radical innovations are likely to occur for the typologies of process, service and 
administration. For incremental innovation ‘interorganisational centrality’ makes 
innovation in the administrative typology significantly more likely to occur, but 
significantly less likely for the typology of product innovation. 

These characteristics vary between different business sectors. This is made clear from 
Table 5, which presents the results from the one way analysis of variance significant 
variation is indicated by P values less than 5%. 
Table 5 Variation in characteristic scores by business sector 

Mean score by business sector 

Characteristic 

H
ea
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 in
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ry
 

K
no

w
le
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e 

se
rv

ic
es

 

M
an

uf
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tu
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ng
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Tr
ad
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En
er

gy
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du
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P 

Sample size 32 31 43 53 12  
Degree of product centric 3.09 2.61 2.53 1.75 2.33 < 0.1% 
Risk aversion 2.91 2.35 2.79 2.85 2.42 30.7% 
Traditional 2.34 2.32 2.21 1.70 2.08 2.9% 
International outlook 3.63 3.77 3.12 2.85 2.42 0.4% 
Complexity 3.63 3.71 3.21 3.26 3.08 28.5% 
Non technology driven 2.47 2.10 2.40 3.47 1.92 < 0.1% 
Extent of ‘me-too’ 2.91 2.65 2.70 2.49 2.25 42.3% 
Extent of follower 2.63 2.65 2.53 2.40 2.17 70.8% 
Hierarchical organisation 2.25 2.74 2.58 1.79 2.08 0.5% 
Bottom up strategy 2.91 2.94 2.74 2.79 2.83 94.1% 
Degree of decentralisation 3.00 2.55 2.88 2.60 2.25 21.2% 
Extent of B2C 2.78 3.19 3.49 3.34 2.33 2.0% 
Degree of centrality in network 2.83 2.74 2.66 2.76 3.99 1.9% 

From Table 5 it is apparent that the health industry focuses more on products, while 
traditional services focus more on customers. Other sectors tend to have equal focus 
between customers and products. In terms of traditional approaches to innovation, oddly 
it is traditional services which score significantly lower. In terms of being driven by 
technology the energy sector has significantly more focus on technology while traditional 
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services are driven significantly by non technology drivers. Traditional services also are 
significantly less hierarchically structured. The health, manufacturing and traditional 
services sector are significantly orientated towards business to customer while energy 
sector focuses more on business to business. Finally, in regard to degree of centrality in 
networks, companies in the energy sector are significantly more centralised in their 
interorganisational networks than the companies in the other sectors. 

The association between business sector and innovation was investigated using an 
analysis of contingency tables to determine if the variation in characteristics reported in 
Table 5 might correlate with different levels of innovation in each typology. In carrying 
out this analysis the companies in the energy sector were dropped from the analysis as the 
numbers in the sample were too small to permit reliable analysis. Although there is no 
significant association between total incremental innovations and business sector, there 
are some significant associations within the different typologies: for example, there are 
significantly more incremental process and product innovations than expected in the 
health sector, and fewer than expected in traditional services. In the health industry there 
is more focus on product, greater risk aversion, more international outlook and 
complexity, less centralisation and more business to business orientation than in 
traditional services. For incremental administrative innovation, more appear in traditional 
services and fewer in manufacturing than what could be expected. This might be 
explained by companies being more product orientated and technology driven, and are 
more hierarchically organised than companies who provide traditional services. 
Considering the number of technical incremental innovations, a significantly higher 
number is observed in the health sector, and significantly fewer in manufacturing than 
expected. Again this might be explained from Table 4, reporting that companies in the 
health sector tend to be more product centric, have greater international outlook and face 
greater complexity than those in manufacturing. However, those companies in 
manufacturing tend to have greater focus on business to customer and to be less 
hierarchically organised than those in health. No significant association was observed for 
incremental service innovations. 

For radical innovations no significant association between business sector and the 
number of innovations were found at the 5% level for any of the typologies. 

We also investigated how the characteristics varied with size of the company as 
measured by number of employees. Significant differences at a P level of less than 5% 
were found only for the variables degree of international orientation, complexity, non 
technology driven, and hierarchical organisation. There was a significant, though small, 
positive correlation between number of employees and degree of product centric, 
international orientation, complexity, the extent to which the company is driven by 
technology and the extent to which the company is hierarchically organised. The Pearson 
correlations were 0.216, 0.323, 0.320, 0.298 and 0.341 respectively. 

5 Conclusions 

The exploration of company characteristics revealed that different organisational 
attributes have influence on various innovation typologies for both incremental and 
radical innovations. The results contribute to the field of innovation management and 
they should be seen as supplement to studies aiming to identify innovation capabilities or 
people differences in innovativeness. It seems that some organisational characteristics 
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have stronger impact on incremental process innovation, like the degree of product 
centricity or high complexity of knowledge and technology, while a high centrality in 
networks drive more radical process innovations. The international outlook contributes to 
both incremental and radical product innovations. Incremental and radical service 
innovations are more likely to happen in organisations which appear to be not 
technology-driven. The study also reveals insights into administrative innovations which 
are mainly triggered by a bottom-up strategy for both radical and incremental 
innovations. Incremental and radical innovations associated to technical features correlate 
with advanced complexity of knowledge and technology. However, the impact of the 
different attributes differs in industries. 

This study does have some limitations firstly the attributes of the individual 
entrepreneur/manager are ignored clearly individual motivation and aptitudes are 
important determinants of innovation success and there might well be different 
entrepreneurial profiles that work best in different organisational forms. The whole 
interaction between the entrepreneur and the organisation has not been included in this 
study. Secondly it has been assumed that the organisational attribute are measurable and 
that they vary in a linear way. More in depth study is needed to investigate the validity of 
the organisational measures, but the study does allow general trends to be detected. Also 
one has reservations about the degree to which results can be generalised from the High 
Technology Cluster of Munich which has a tradition of focussed innovation. 

Nevertheless, from the study some general recommendations can be formulated to 
help companies to understand the impact of different characteristics and their influence 
on different innovation typologies for both incremental and radical innovations. 
Companies following a customer centric approach have advantages in streamlining core 
processes and increase the impact of administrative operations. Especially processes with 
customer interfaces have the potential to gather important information for ideas and 
innovations. A more product centric approach might have high impact on new product 
development but it seems that the probability for market success is lower than for 
companies following a more customer centric approach. Companies with a high risk 
aversion are less likely to be able to realise radical innovations in general. A careful 
evaluation of ideas and alignment resources is needed, but without allowing the risk of 
failure no innovation success can be realised. Following a non-traditional approach 
towards innovations has a positive impact on radical innovations. Companies focusing on 
a more traditional approach towards innovation need to widen their perspective and 
accept that innovation goes beyond strong R&D. The influence of the market, customers, 
diverse teams, and the active management of organisational-wide knowledge becomes 
key for success. This should include the replacement of linear innovation models by open 
innovation models with various loops and interfaces to critical knowledge and 
information. An international outlook tends to influence positively both incremental and 
radical innovations. It seems that more diverse teams, market access and active 
observation of mega trends in different regions have a positive influence on the 
innovativeness. To increase innovation success companies might consider first expanding 
their innovation network internationally, and consider expansion to new markets at a later 
stage. However, increasing complexity in growing companies results in more incremental 
innovations than radical innovations. For radical innovations companies should perhaps 
consider creating smaller entities or separate companies for realising breakthrough ideas. 
This allows operating in simple structures with faster decision taking. A general ‘me-too’ 
strategy of companies allows easy and fast access to markets but it is not supportive for 
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any type of innovations. Companies must create a unique selling proposition in products 
and services to provide advanced and attractive offerings to their customers. Active trend 
scouting, market investigation and customer focus help to capture new ideas. Customer 
intelligence and market knowledge are necessary assets but even more important is to 
secure the capabilities to transform knowledge into products, services, and processes. In 
contrast to following a ‘first-to-market’ strategy, companies operating as ‘follower’ have 
a lower potential for radical innovations. The ‘follower’ seems to operate in processes 
and strategic direction which are not built to create breakthrough ideas. When it comes to 
the organisational structure it seems that the set-up has impact to put ideas into practices. 
Companies with many hierarchical layers lack in the ability to decide on innovation 
direction and strategy. In many cases companies with flat organisations are quicker in 
deciding about strategic direction. To create innovativeness it is important for companies 
to implement a culture which includes both ‘bottom-up’ and ‘top-down’ to get the highest 
impact on innovativeness. Last but not least companies are better off focusing on 
allowing open innovations. This proves the studies of Chesbroughs (2003), which show 
that ideas becoming better by letting them flow out of the company in order to combine 
different knowledge and views to develop them. Ideas will return to the company as new 
offerings or business models 

To succeed it becomes crucial to companies to put themselves in a central position in 
an innovation or business networks. Centrality in a network has positive impacts on 
radical innovations in all typologies. The findings validate some outcomes from earlier 
studies on innovation attributes in various aspects. For example the positive impacts of 
customer orientation (Lukas and Ferrel, 2000; Lewrick et al., 2008b) or the positive 
impact from inter-organisational networks increasing innovativeness (Baum et al., 2000; 
Shan et al., 1994 Stuart, 2000). The influence on descentralisation on innovation and 
knowledge reported by Khan and Manopichetwattana (1989) is for example not 
supported in this study. In comparison to previous works, it includes more innovation 
typologies: processes, product, services, administration, and technical. Most research has 
focused on a single sector, R&D project or typology, e.g., product innovations. The effect 
of organisational variables on innovation is not clear and there is a great deal of 
discrepancy amongst researchers as to the nature of the effects. 

The key findings and management implications for sustaining innovativeness over the 
business cycle can be summarised as follows. 

a Various attributes in growing companies trigger different innovation typologies and 
degrees of novelty. Successful companies link their business strategy and 
organisational set-up to the desired outcomes. 

b Radical product innovations are supported by attributes associated with international 
outlook, higher complexity, and a business culture allowing employees to participate 
actively in the idea und innovation process. 

c Successful companies searching for new ties and utilising interorganisational 
networks which results mainly in radical process and service innovation. 

Further investigations are needed to explore more deeply the impact of companies’ 
characteristics to the various innovations typologies for both incremental and radical 
innovations. In particular there is a need to investigate the interaction between the 
entrepreneur and the organisational typologies. Also further worked using more 
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qualitative research approaches is required to develop and better understand the measures 
of the organisational attributes. 
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