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ABSTRACT 

An investigation in innovation management and entrepreneurial management is conducted in this thesis. 
The aim of the research is to explore changes of innovation styles in the transformation process from a 
start-up company to a more mature phase of business, to predict in a second step future sustainability and 
the probability of success. As businesses grow in revenue, corporate size and functional complexity, 
various triggers, supporters and drivers affect innovation and company's success. In a comprehensive 
study more than 200 innovative and technology driven companies have been examined and compared to 
identify patterns in different performance levels. All of them have been founded under the same formal 

requirements of the Munich Business Plan Competition -a research approach which allowed a unique 
snapshot that only long-term studies would be able to provide. The general objective was to identify the 
correlation between different factors, as well as different dimensions, to incremental and radical 
innovations realised. The 12 hypothesis were formed to prove have been derived from a comprehensive 
literature review. The relevant academic and practitioner literature on entrepreneurial, innovation, and 
knowledge management as well as social network theory revealed that the concept of innovation has 

evolved significantly over the last decade. A review of over 15 innovation models/frameworks 
contributed to understand what innovation in context means and what the dimensions are. It appears that 
the complex theories of innovation can be described by the increasing extent of social ingredients in the 
explanation of innovativeness. Originally based on tangible forms of capital, and on the necessity of pull 
and technology push, innovation management is today integrated in a larger system. Therefore, two 
research instruments have been developed to explore the changes in innovations styles. The Innovation 
Management Audits (IMA Start-up and IMA Mature) provided statements related to product/service 
development, innovativeness in various typologies, resources for innovations, innovation capabilities in 

conjunction to knowledge and management, social networks as well as the measurement of outcomes to 
generate high-quality data for further exploration. In obtaining results the mature companies have been 
clustered in the performance level low, average and high, while the start-up companies have been kept as 
one cluster. Firstly, the analysis exposed that knowledge, the process of acquiring knowledge, inter- 
organisational networks and resources for innovations are the most important driving factors for 
innovation and success. Secondly, the actual change of the innovation style provides new insights about 
the importance of focusing on sustaining success and innovation ii 16 key areas. Thirdly, a detailed 

overview of triggers, supporters and drivers for innovation and success for each dimension support 
decision makers in putting their company in the right direction. Fourthly, a critical review of 
contemporary strategic management in conjunction to the findings provides recommendation of how to 
apply well-known management tools. Last but not least, the Munich cluster is analysed providing an 
estimation of the success probability of the different performance cluster and start-up companies. For the 
analysis of the probability of success of the newly developed as well as statistically and qualitative 
validated ICP Model (Innovativeness, Capabilities & Potential) has been developed and applied. While 
the model was primarily developed to evaluate the probability of success of companies; it has equal 
application in the situation to measure innovativeness to identify the impact of various strategic initiatives 

within small or large enterprises. The main findings of the model are that competitor, and customer 
orientation and acquiring knowledge important for incremental and radical innovation. Formal and inter- 

organisation networks are important to foster innovation but informal networks appear to be detrimental 
to innovation. The testing of the ICP model h the long term is recommended as one subject of further 

research. Another is to investigate some of the more intangible aspects of innovation management such as 
attitude and motivation of mangers. 
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AIC - Akaike Information Citerion 
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i. e. - id est (that is) 
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loc. cit. - loco citato 
LP - Low Performer (Sales Increase <14%) 

MBA - Master of Business Administration 

MBPW - Münchener Business Plan Wettbewerb 

MIT - Massachusetts Institute of Technology 

MSA - Measure of Sampling Adequacy 
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D GLOSSARY 

Michael Lewrick 

Benchmarking: is the measurement of performance against the best in class or - best 
practice. 

Best Practice: are achievements and methods of the recognised leader(s) in a particular 
field. 

Business Angel: is an informal investor. In many cases a successful entrepreneur, who has 
the objective to invest in high-risk and high-growth companies in an early 
stage. He/She is willing to add value by hands-on business advice. 

Cluster: is a group of companies and universities operating together in one sector/ 
research field with the objective to stimulate innovative activities by 
promoting intensive interactions. 

Exploitation: is a business strategy exploiting product innovation competencies with the 
aim to improve existing products 4 incremental innovations. 

Exploration: is a business strategy exploring new product innovation competences with 
the aim to develop breakthroughs 4 radical innovations. 

Incubation: is a business service provided very often by universities for start-up 
companies. The support includes e. g. inexpensive office space, however 
virtual incubation is becoming more common. The entrepreneurs using the 
service are the incubators. 

Informal investors: are usually friends and families of the entrepreneur that finance the 
venture. This is often the only available source of capital to finance the 
start-up. 

Innovation system: is the local, regional or national setting including the business support 
services and organisations as well as the various networks. 

Intangible assets: include "real worth" of an organisation including e. g. employees, skills, 
knowledge, creativity, etc. It is seen as the source of wealth in a 
knowledge driven economy 4 tacit knowledge) 

Knowledge base: is the growing knowledge of a particular industrial sector. Including tacit 
and explicit knowledge embedded e. g. manufacturing processes, 
equipment, etc. 

Lifelong learning: is the approach of continuous education including in-company schemes 
and/or courses at Universities for executives, entrepreneurs/intrapreneurs. 

`linear model' is an over-simplified (and mainly questioned) view of innovation in terms 
of innovation: of simple transfers of specific technologies from the 4 research base to 

industry - recently widely replaced by the -4 `. systemic model ' of 
innovation 

(R&D) research & is the creative work undertaken systematically to increase the stock of 
development: knowledge and its application - includes basic research, applied research, 

and experimental development. 
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Research base: include the academic science and technology resources from which its 
industry draws new knowledge. 

Spin-off/Spin-out: is a new company established to commercialize the knowledge and skills 
of a university or a division/department of a company 

Spun-off: is the sale of an idea, invention or innovation to higher system. 

Start-up: newly formed company. 

`systematic model' is the recent understanding of innovation, which takes into account its 
of innovation: dependence on complex, ongoing interactions between many individuals, 

organisations and environmental factors - research and development is no 
longer viewed as the `source' of innovation but as one of a number of 
essential elements. 

'technology' valley: is a large-scale 4 cluster, usually supported by a rational/regional policy 
initiative, in which a critical mass of industrial and research activity in a 
particular field leads to self-sustaining innovation-led economic 
development - e. g. "Isar Valley" in Munich. 

Venture capital: high-risk, high-return investment - venture capital funds are essential as a 
mean of financing the rapid growth of new tectunology-based firms. 
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The following companies/organisations are mentioned within the dissertation The Internet sites 
were last accessed on 10 October 2007. 
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o BMW (http: //www. bmw. de) 

o BrainsToVentures (www. b-to-v. com) 

o Centre for Entrepreneurship and Finance (http: //www. cefs. de) 

o Centre for Technology and Innovation Management (www. cetim. org) 

o Boston Consulting Group (http: //www. bcg. com) 

o European Business School (www. ebs. de) 

o Frauenhofer-Gesellschaft (http: //www. thg. de) 

o Förderkreis Gründings-Forschung e. V. (www. fgf-ev. dc) 

o Gründerbüro der FH München (http: //www. fh-muenchen. de/home/fhm/gruenderbuero) 

o GründerRegio M (www. gr-m. de) 

o MAN (http: //www. man. de) 

o McKinsey& Company (http: //www. mckinsey. com) 

o Massachusetts Institute of Technology (http: //web. mit. edu/) 

o Munich University of Applied Sciences (www. fh-muenchen. de) 

o Münchener Business Plan Wettbewerb (MBPW) (www. mbpw. de) 

o Napier University (http: //www. napier. ac. uk) 

o ODEON Center for Entrepreneurship (http: //www. odeon. uni-muenchen. de) 

) o Siemens (httt): //www. sicmens. de 

o Stanford University Management S& E Industry Affiliates Program (www. stanford. edu) 

o Strascheg Center for Entrepreneurship (www. sce-web. de) 
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1 INTRODUCTION 

Managing and exploiting to the best effect all kinds of innovation represents a major 

challenge to business due to quickening pace of change and increased competitiveness 

especially as more countries industrialise. Young and innovative companies are the 

hopes of economic and technology policy. Innovation has become of paramount 

importance and subject of curiosity for business practitioners and academics. Yet the 

focus of this thesis is on the real challenge - the time perspective - because innovation 

success is not a one-off success but sustained growth through continuous invention and 

adoption. In many cases 3art-up companies excel in creative ideas but lack value 

capture, while mature companies are excellent in commercialising but lack in new ideas. 

Changes in innovation styles are crucial to survival, growth and success as a strong 

correlation exists between market performance and innovative products and services. 

Changes in innovation styles have various degrees of novelty, ranging from incremental 

improvements in products, services or processes to radical innovations. Unexpected 

market changes or the appearance of new technologies ask for adoption - discontinuous, 

disruptive change comes about. Today there is common understanding that companies 

have to manage both, the continuous incremental changes and the radical one. Ahmed 

(1998: 30) recognised the complexity and necessity of being innovative: 

"Virtually all companies talk about innovation, and the importance of "doing" 

innovation, many actually to, to "do it ", and only few actually succeed in doing it. The 

reality is that innovation, for the most part, , 
frightens organisations because it is 

inevitably linked to risk. Many companies pay lip service to the power and benefits of 

innovation. To a large extent most remain averse to the aggressive investment and 

commitment that innovation demands. Instead they dabble in innovation and creativity. 

Even though innovation is debated in senior level meetings as being the lifeblood o/ the 

company, and occasional resources and R&D funds are thrown at it, often the 

commitment usually ends there". 

The question is not of whether or rot to innovate but rather what are the influencing 

factors and capabilities for changes in innovation styles'? How do some companies 

manage to shift from incremental to radical innovations over and over again while 
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others get stranded? What has to be managed by whom? Is it the customer, the social 

network, R&D, experience, organisational learning or merely knowledge applied at the 

right time and place? Influencing factors to changes in innovation styles are complex 

and have to deal with great amount of uncertainty. In the last decades many researchers 

have tried to explore the innovation process from various angles. However, up-to now 

there is no consensus as how to do it best. This study has the objective of exploring the 

changes in innovation styles as businesses grow in revenue, corporate size and 

functional complexity to contribute to innovation management research The outcomes 

of the research are of paramount importance because it provides several key findings: 

A ranking of the ratings of crucial factors for sustainability and success for all 

companies analysed is provided. Moreover the actual change of the innovation style 

over the time perspective is captured to discuss the transformation from a start-up phase 

to a more mature phase of business. Different triggers, supporters and drivers for 

innovativeness are outlined to outline a pattern for innovation and success. All findings 

have been discussed in conjunction to contemporary strategic analysis to bridge the gap 

to some management tools and concepts. A statistical and qualitative validated 

operational model has been developed to facilitate the decision process for various 

stakeholders, including capital provider, entrepreneurs, manager, etc. to make the right 

decisions and to create wealth. Beside the contribution to academia and manager, the 

study provides knowledge to policy makers in the Munich region, national and globally 

by connecting entrepreneurship and innovation in both, a macro (Business Plan 

Competition) and a micro (Start-up and mature companies) level (see section 1.1.1). The 

exploration proves vice-versa how essential entrepreneurship is to convert knowledge 

into economic and social benefit ("knowledge filter") and how innovation performance 

lags without entrepreneurial and management capacity (see section 1.4). In general, an 

important factor for the OECD countries to achieve higher innovative capacity and 

greater competitiveness. As publicised in many country reports, innovation is linked to 

technological development and drives structural change, which leads to high 

productivity and growth in GDP. 
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1.1 Description of topic 

Michael Lewrick 

Changes in innovation styles with various influencing factors and capabilities are a 

complex field of research. Innovations diverge extensively in the degree of novelty, 

scale, nature and sometimes they are difficult to understand. The thesis focuses mainly 

on the subject of innovation management and entrepreneurship. With regard to the 

complexity and influencing factors to changes in innovation styles, the management of 

knowledge, social networks, customers, and so forth (for details see section 2.3) are 

included to meet the requirements of a holistic exploration. Hence, it seemed to be 

essential to outline the history of innovation management and its models as well as the 

latest trends in the related influencing disciplines. To identify a pattern for changes in 

innovation styles a homogeny platform' in Europe has been selected to conduct the 

survey. The Munich Business Plan Competition was able to meet these requirements 

and allowed to provide access to generate a snapshot of how changes in innovation 

styles occur in the time line. Merely the access to companies in a start-up as well as 

mature phase of business growth allows the identification of changes in innovation 

styles on the time perspective. To the best of my knowledge, n the history of the 

Munich Business Plan Competition, this is the first time such a far-reaching research is 

accomplished. In addition, the study contributes to gain knowledge about the Munich 

high-tech cluster, its entrepreneurs and enterprisers. The outline of the study is designed 

to make contribution both to scholars involved with entrepreneurship and innovation 

management as well as business angels, venture capitalists, the entrepreneurs 

themselves and others dealing with the high risk of uncertainty with regard to 

innovation 

Note: homogeny platform refers to the MBPW. All companies established in the network of the MBPW 
had the possibility to participate in the learning program which offers courses in entrepreneurship, 

coaching and participation in Jour fixes to develop a strong network (see section 1.2) 

3 
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1.1.1 Innovation & Entrepreneurship Policy 

On a macro perspective innovation and entrepreneurship policy are vital for a 

flourishing economy. Innovation on a macro level is the production, diffusion and use 

of new and economically useful knowledge, a key factor for competitiveness and 

growth. Entrepreneurship is the process of business start-ups and business creation and 

growth, the entrepreneurial dynamism key to economic renewal and growth (OECD 

1999,2001,2006). 

Innovations drive our global market place and decide about the position in the market. 

The former German Kanzler Gerhard Schröder (2005) put innovation on the top of the 

Agenda for 2010, realizing that economic-technical innovations are essential to sustain 

growth. Young and innovative companies are the hopes of economic and technology 

policy. Innovation policy fosters the generation of new knowledge with the aim to make 

government investment in innovation more effective. By enhancing the diffusion of 

knowledge and technology (network interaction effects), and the establishment of 

incentives to stimulate private sector innovation - knowledge is transformed into 

commercial success. However, entrepreneurship policy is required to create an 

environment and support system to foster the emergence of new entrepreneurs and the 

start-up and early stage growth of new firms. 

The target in entrepreneurship policy is to increase the start-up rates and support the 

establishment of growth firms. Supply of entrepreneurs is possible by educating wider 

parts of the society to create a culture of entrepreneurship and management graduates. 

Centres of entrepreneurship attached to Universities give potential entrepreneurs the 

opportunity to start innovative start-ups in a supportive environment. Regional or 

national business plan competitions provide an encouraging environment for 

entrepreneurs bringing together start-up capital with innovations. As a result, 

entrepreneurship policies reduce the entry barriers. However, innovation policy must 

contribute with targets related to R&D investments, patents, supply of venture capital 

and knowledge capacities (e. g. engineering graduates from universities). Moreover it is 

of paramount importance to aster the diffusion of new technologies in enterprises and 

to create an environment for joint innovation activities (e. g. inter-firm collaboration/ 

inter-organisationa I networks). 

4 
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Business plan competitions and entrepreneurship centres have the policy objectives of 

both, innovation and entrepreneurship. Platforms of business plan competitions have the 

objective to create a dynamic start-up market for entries and exits by reduction of 

entry/exit barriers. The promotion of entrepreneurship stimulates the climate and the 

culture for entrepreneurship. Entrepreneurship education and networking stimulate more 

entrepreneurial activity, new business development and new entrepreneurs. The same 

drivers increase the R&D intensity, foster business innovation, and stimulate the climate 

and culture for innovations. Entrepreneurs are encouraged to look for new 

developments, commercialisation; the set-up of innovative new firms, new products, 

and technology take-up. 

1.1.2 Aims of Thesis and Research Approach 

The thesis aims to explore changes in innovation styles to identify: 

a) the most important factors for innovation and success. 

b) the actual change of innovation styles over the time perspective in the 

transformation from a start-up phase to a mature phase of business. 

c) the triggers, supporters and drivers for radical/incremental innovations 

d) the impact of the outcomes of this study to contemporary strategic management and 

decision making. 

e) on a macro level, the success probability of companies in the network of the Munich 

Business Plan Competition by deploying the statistical and qualitative validated 

Innovativeness Capabilities and Potential model (ICP). 

The study is based on two research instruments (Innovation Management Audits - start- 

up and Innovation Management Audit - mature) which enabled to collect data from 

over 200 innovative companies within the network of the Munich Business Plan 

Competition. Initially exploratory interviews were conducted to discuss critical 

significant areas of innovation management and to obtain different perspectives from 

academia as well as practitioners. The Innovation Management Audits (IMA) are build 

on overlapping research themes including entrepreneurship, innovation, knowledge, 

5 
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product/service development driven by customer, competitor, competitive environment, 

and diversification/learning, capabilities, resources, and social networks. 12 Hypotheses 

have been developed to prove recurring questions about innovations relating to 

incremental and radical innovations. The study provided the foundation to develop and 

apply a new innovation model to evaluate the success probability of companies based 

on their innovativeness, capability and potential. In addition, an independent statistical 

model has been educed to predict innovation and performance. The validation process 

included statistical validation and qualitative validation to ensure high appropriateness 

of the ICP model. This research approach enabled to gain knowledge on a mirco and 

macro level in conjunction to innovation. 

1.1.3 Business Plan Competitions and Cluster 

Over the last decade many business plan competitions have been set-up mostly close to 

high-tech clusters. The most successful business plan competitions world-wide are the 

MIT Entrepreneurship Competition (North America), Start-up @singapore (Asia), and 

the Münchener Business Plan Wettbwerb (Europe). 

MIT Entrepreneurship Competition has been established in 1990, when the MIT 

Entrepreneurs Club and the Sloan New Ventures Association collaborated to create a 

competition that would take advantage of the winning combination of engineers and 

business students. Today, the MIT competition is the premier business plan competition 

in the US which teach mainly students how to turn their ideas into business. The 

competition has facilitated and capitalized over 60 companies with an aggregate value 

of over $10.5 billion dollars. These enterprises have generated over 1800 jobs and 

received $175 million dollars in Venture Capital funding. Boston is still the top high- 

tech cluster in North America. Silicon Valley has become more famous but Boston was 

where it all started. For example companies like Teradyne, EMC, Forrester Research, 

Staples, Mercury Computer Systems, Lycos and Akamai Technologies were all founded 

by graduates of the Universities located in Boston. The metropolitan area of Boston has 

eight universities: Boston College, Boston University, Brandeis University, Harvard 

University, the Massachusetts Institute of Technology, Northeastern University, Tufts 

6 
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University and the University of Massachusetts Boston. The secret of the region is the 

variety of its high-tech industries established in conjunction with the Massachusetts 

Institute of Technology (MIT) and Entrepreneurship Management Institute (EMI). 

Especially the recession-resistant biotech and bioinformatics companies still foster 

growth in the region. Global players like Amgen, Merck, Novartis, Pfizer, Cisco and 

Sun Mircosystems have invested in the region with new research and development 

facilities. 

Start-up@Singapore is the national business plan competition to foster interest in and 

give momentum to start-ups in Singapore. Since 1999 the competition has attracted 

more than 1175 teams, 3700 contestants, 15,000 participants, and more than 60 start-up 

companies have been founded and capitalised, including award-winning businesses like 

Friartuck, Perceptivel, PurpleACE and Quantagen. The Business Plan Competition is 

build on five factors to provide entrepreneurial education and learning to aspiring 

entrepreneurs: Education, Mentoring, Team-building, Network and Capital. One of the 

supporters of Start-up@Singapore is the NUS (National University of Singapore) 

Entrepreneurship Centre. NUS has been established in 1991 as the Centre of 

Management of Technology (CMT) to foster the spirit of entrepreneurship and 

innovation among the NUS community through education and outreaching programs. 

The objective is to advance knowledge of technology venturing practice through 

research. NUS is organizing Start- upCasingapore and mentors many technology spin- 

offs in Singapore. The three high-tech clusters in Singapore are one of the rising 

innovation hot spots in the global arena. Singapore is ranked by EUI as the best place in 

the Asia-Pacific region to do business and 7th globally. In the last decade Singapore 

transformed towards a more entrepreneurial and innovative regional high tech hub. 

Three major clusters have evolved in the area of information and communications 

technology (ICT), electronics manufacturing, and biotech. Both the Nanyang Nanyang 

Technopreneurship Center (NTC) and the NUS Entrepreneurship Center (NEC) support 

entrepreneurs with wide spectrum of programs. 

MBPW (Münchener Business Pan Wettbewerb) has derived from Business Plan 

Competition of the Bostoner Massachusetts Institute of Technology (MIT) to establish a 

platform for universities, entrepreneurs, and venture capitalists to set-up innovative 

7 
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companies and to foster economic growth in the region. The MBPW aims to create and 

sustain a lively entrepreneurial culture in the Munich region. It ffcuses on stimulating 

and supporting innovative, fast-growing technology and service companies during the 

start-up phase. The MBPW competition provides information to new entrepreneurs, 

advises therm and nurtures their skills as they design their business plan. In particular, 

the competition is committed to motivating and encouraging business start-ups from 

among the higher education and research community. One of the partners of MBPW is 

the SCE (Strascheg Center for Entrepreneurship). The SCE aims to improve the 

knowledge of entrepreneurs and intrapreneurs through education, communication, 

motivation, and research. In 2002 the SCE has been founded by the venture capitalist 

Falk Strascheg to establish "life long learning concepts for entrepreneurs". From this it 

can be inferred that the SCE is targeting students, entrepreneurs, up-coming 

intrapreneurs, executives as well as researchers. The research network spans from the 

European Business School (ebs), Mikro Forum, Munich University of Applied 

Sciences, Frauenhofer Society (FhG) to Münchener Business Plan Competition and 

many other institutions (SCE, 2004). The TIMES (Telecommunications, Information, 

Media, Entertainment and Security) cluster in Munich employs approximately 250,000 

professionals in over 20,000 companies. Consequently, Munich is the second-largest 

TIMES cluster world-wide. Munich's successful high-tech sectors and clusters include 

traditional export-oriented technology lines such as automotive engineering, aerospace, 

mechanical engineering and electrical/electronic engineering. On the other hand, there is 

also the whole gamut of information and communication firms, the semiconductor 

industry, nanotechnology, the life sciences (in particular biotechnology, the new 

materials industry, laser technology, and microsystem technology). Of the 20 leading 

companies in terms of the number of patents registered with the German Patent Office, 

all of them either have their headquarters in Munich (Siemens, Infineon, BMW) or have 

regional offices here (EADS, GE) or collaborate closely with Munich's universities and 

non-university research establishments. 
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1.2 Selection of Research Location, Partner & Platform 

To explore changes in innovation styles two major characteristics are of importance. 

Firstly, to identify a location with a high amount of technology driven start-up as well 

as mature companies. Secondly, a related platform on which all of these companies has 

been founded. Further, characteristics that have been considered necessary to 

investigate the changes in innovation styles are: 

- direct access to the leaders of the companies, preferable CEOs/Managing Directors. 

-a sufficient amount of start-ups and mature companies to execute statistical analysis. 

-a well balance mix of start-up and mature companies distributed across all sectors and 
industries. 

-a platform that has been established long enough ago to be able to provide access to 

mature companies of all ages. 

Different high-tech clusters across Europe have been considered in a extensive selection 

process (e. g Oulu, Finland; Dublin, Ireland; Munich, Germany; Warsaw, Poland; 

Eindhoven, Netherlands; Crolles2 Alliance, France; Kista Science City, Sweden; 

Silicon Glen, Scotland; etc. ). The main characteristics supported the decision process. 

The combination of all the requirements was particularly best in the innovative region 
Munich in combination with the incumbent regional Business Plan Competition of the 

region. 

Not underestimating the importance of the other high-tech clusters, it seems more than 

practical to introduce and focus in the following on the selected platform. In the same 

connection the Munich region is introduced in greater details. Section 1.2.1 provides an 

overview of the objectives of the MBPW institution which directly or indirectly 

influences the activities of many incubators and start-ups in the region 

As mentioned before, the MBPW (Münchener Business Pan Wettbewerb) has derived 

from Business Plan Competition of the Boston Massachusetts Institute of Technology 

(MIT) to establish a platform for universities, entrepreneurs, and venture capitalists to 

set-up innovative companies and to foster economic growth in the Munich region. To 

recall the highlights of this unique platform, it has started 10 years ago, when the 
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consulting group McKinsey & Company brought the idea to Germany. Since then over 

400 companies have been founded and capitalized within the network of the MBPW. 

Over 320 Million Euro capital endowments have been given to these ventures in the 

past. (MBPW, 2005). 

1.2.1 Objective and Strategy of MBPW 

The objective of the MBPW is to speed-up the innovation process and foster 

entrepreneurship. Over the last decade the MBPW developed a strong learning and 

education program for entrepreneurs. The participants are encouraged to develop in a 

consecutive planning process their business ideas together with experts, successful 

enterprisers and other entrepreneurs to create a sustainable feasibility study and business 

plan. The network of the MBPW gives the opportunity to meet financiers like Venture 

Capitalist, Business Angels, and Private Investors. In addition the platform brings 

together potential customers, cooperation partners and co-owners. The participants in 

the Business Plan Competition make use of assistance reaching from workshops, 

lectures to individual coaching. 

The Business Plan Competition is divided in three stages: Ideas Stage, Development 

Stage, and Excellent Stage. Depicted in Figure 1-I are the three stages, objectives and 

content of each stage. 

10 



Napier University Introduction Changes in Innovation Styles 

Napier University Business School Michael Lewrick 

Three Stages of the Munich Business Plan Competition 

Ideas Stage 
Objective: Business Idea 
Content: Description of Idea, Market 

and Customer Value 
Target group: Only Entrepreneurs from 

Universities and Research 
Institutions 

Award: 10 x 500 EUR 

Excellent Stage 
Objective: Full Business Plan 
Content: Detailed description of 

realization of business 
concept and extensive 
description of the 
financial planning. 

Target group: All Entrepreneurs 
in Germany & Austria 

1. Sprinter: all sectors; 
market entrance: <18m; 
capital needed: <1mio F 

2. Marathon: high growth potential; 
market entrance: >18m 
capital needed: >1mio F 

Awards: 1) 2x 15.000 EUR 
2) 2x 10.000 EUR 
3) 2x5.000 EUR 

Development Stage 
Objective: Outline of Business Plan 
Content: Concept to use market 

potential & rough financial 
forecast. 

Target group: Participants of the Ideas 
Stage and Entrepreneurs 
from southern Bavaria 

Awards: 1) 4000 EUR 4) 1000 EUR 
2) 2000 EUR 5) 750 EUR 
3) 1500 EUR 

Education 7x crash course /8x workshop 
----------------------------------------------------------------------------- 
Coaching by MBPW coaches, enterpriser and investors 

----------------------------------------------------------------------------- Networkiny 8x lour Fix /1x dass room workshop in different faculties 

-2 6-L- Ch. y.. e- sr. - 

Figure 1-1: Three Stages of the Munich Business Plan Competition 
Source: own figure based on MBPW, 2006: 15 

The stages of the MBPW evolve over the time perspective. Entrepreneurs following the 

entire process utilising the education, coaching and network opportunities have in many 

cases a ready concept in the end or have already founded their company. 

The "Ideas Stage" is designed to bring out the business ideas. It consists of the 

description of the idea, and the analysis of the market and customer value. The target 

group is exclusively entrepreneurs from universities and research institutions. It is 

awarded with 500 Euros for the 10 best business ideas. The "Development Stage" gets 

into the outline of the business plan to present conceptually the potential of the idea to 

bring it to innovation success. This includes a market potential analysis and a rough 

financial forecast. The participants from the Idea Stage as well as entrepreneurs from 

southern Bavaria are invited to submit their documents. The winners of the 

"Development Stage" are awarded with almost 10.000 Euro in total. The final Excellent 

Stage requires the submission of a full business plan with a detailed description of the 

realisation of the business concept, and an extensive description of the financial 

forecast. All entrepreneurs from Germany and Austria are eligible to submit their 

business plans. The awards are divided into two categories, sprinter and marathon. The 
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first is designed for start-ups from all sectors, with a market entrance of less than 18 

months and capital requirements of less than I Mio Euros. The marathon award goes to 

start-ups with high growth potential, a market entrance above 18 months, and capital 

requirement exceeding I Mio Euro. 

The evaluation of the business idea, first business plan and finalized concept is executed 

by a Jury. The Jury is based on three pillars to have a selection process based on distinct 

experts and opinions: 

1) Jury Enterpriser (evaluation on: Executive Summary; Product/Serv ice, Team of 

Entrepreneurs; Market & Competitive Environment, Marketing & Sales, Operations & 

Organisation; Implementation Plan; Opportunities & Risks; Finance; and Overall 

Impression 

2) Jury Finance (evaluation on growth potential, potential to finance venture, 

implementation probability) 

3) Jury Presentation of Business Idea & Concept (evaluation on: "Dry Run" presentation or 

presentation within the "Entrepreneurship Forum"). 

1.2.2 Success Story of MBPW 

Over 400 companies have been founded within the network of the business plan 

competition The MBPW added more than 3000 jobs in the Munich region. The success 

rate of the founded companies is 86% in many cases with sustainable growth (see in 

comparison success rate in Germany outlined in section 1.4.2). The platform of the 

MBPW was supportive in finding over 320 Mio Euro to set-up businesses, 240 Mio 

EUR in conjunction with Venture Capital and additional 25 Mio EUR provided by 

Business Angels. In 2006, over 180 entrepreneurs presented their business ideas and 

business plans to the MBPW. 

Out of the 400 companies established, most of them belong to the sector 

IT/Electronic/High- Tech (33.2%). Over 17% of the companies are established in the 

Bio Technology and Life Science sector. The ventures offering services related to 
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various industries (30.9%) are a growing portion The remaining companies are active 

in the chemical industry (3.2%), nmdia (8.6%), and engine construction (2.2%), while 

4.9% of the enterprises belong to other industries (MBPW Survey, 2006). 

The result of the annual survey conducted by the MBPW within the alumni network 

indicates that most of the participants benefit from the MBPW to create a substantial 

business plan. Of paramount importance is the opportunity to meet with other 

entrepreneurs to exchange knowledge and experience for most of the participants. 

Coaching offered by the MBPW is appreciated especially in the decision process where 

multiple choices need discussions with experts. 

1.3 Innovative Region: Munich 

Munich as a region has been selected because the city has an excellent communications 

infrastructure and a large range of outstanding innovative enterprises, active in the 

Information and Telecommunication, BioTech, Aerospace, Electronic Components, 

Software Industry, and other centres of competence of various sectors. Development 

here continues to boom and is very well above average. According to an international 

ranking carried out by an independent survey institute, the Munich area holds "pole 

position" in the number of business sites, business growth and workforce productivity in 

the overall multimedia sector in German-speaking countries (Hopfenbeck et al., 

2001: 146). According to a study done by the Boston Consulting Group, the Munich 

region is one of the world's five most interesting high-tech locations, alongside Silicon 

Valley, Boston, Tel Aviv and Austin/Texas, and it is the one and only region in Europe 

named in this top league. Another study by McKinsey revealed that, in 1997, Munich 

was already ranked number 14 in the world league of Information & Communication 

Technology (ICT) locations, based on the size of the workforce. Since that time, this 

head count has more than doubled. Munich is one of Germany's most wealthy cities 

because it is seat of the German high-tech industry, and home to multinational 

superstars such as Siemens, BMW and MAN. Famous research societies such as the 

Max Planck Society and the Frauenhofer Society as well as smaller institutions like the 

Strascheg Centre for Entrepreneurship have their main offices in Munich. Together with 
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Universities (Ludwig-Maximilian-Universität, Technische Universität, Fachhochschule 

München). Munich has an immense potential for innovations and start-up companies 
(MBPW, 1999: 3), as a result of a large number of international VC companies and 

attractive financing instruments provided both by the German Federal Government and 

the State of Bavaria. Each year a remarkable number of new businesses are launched in 

the innovative region Munich - "The Isar-Valley". 

As a result Munich provides together with the MBPW a superb environment to 
investigate changes in innovation styles. 

1.4 Benefits for Economy, Environment, and Prosperity of Society 

Innovation and successful companies are generally recognised as the major underlying 
drivers of long-run economic growth. Aggregate growth is largely driven by dynamic 

changes in individual businesses. Every enterprise has a critical role to play in this 

process, through introducing new innovations to the market, generating employment, 

and spurring competition with existing firms. The indicators of economic success are: 
firm entry and exit (turnover), and firm survival and growth. Both elements are highly 

reconsidered in the development of a highly original approach "Innovativeness, 

Capability & Potential Model" as result of this study (see chapter 5), to evaluate the 

success probability of companies and provide support to identify strengths and 

weaknesses in important capabilities. The holistic approach of the research instrument 

(Innovation Management Audits) includes areas reaching from inter-organisational and 

organisational networks to management capabilities and skills that have impact on 

growth and productivity through several mechanisms. Skills for example are critical to 

the effective use of physical capital (machinery and equipment), and can facilitate the 

absorption and generation of new ideas and innovations. Networking and collaboration 

are recognised as being a powerful driver for innovations. Commercially valuable 
innovations often do not arise in isolation, but develop out of collaboration between 

firms, universities, government research institutes and other players. The degrees to 

which such linkages exist influence the functioning of the innovation system in the 

entire economy. 
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In business, innovation is worthwhile only if it translates into new goods, services, or 

processes that enhance productivity and competitiveness. It is the dynamic process of 
innovation and productivity improvement at the firm level that drives aggregate 

productivity and economic growth. Innovative firms tend to exhibit the managerial and 

entrepreneurial skills that enhance productivity, are more profitable, and have a greater 

propensity to export. 

As mentioned earlier aggregate productivity growth is ultimately driven by dynamic 

changes occurring at the level of firms. Entrepreneurial activity in the form of firm entry 

and exit plays an important role in this process. As well as contributing to aggregate 

productivity growth directly, the entry of new firms may increase competition and spur 

existing firms to innovate and invest in ways that raise their own productivity. Firm 

entry can also make an important contribution to jobs creation, thus raising aggregate 
labour utilization which is not only beneficial to the entire society. 

For firm entry and exit to have a noticeable impact on aggregate productivity, start-ups 

need to not only enter the market, but also survive and grow. The impact of firm 

dynamics on productivity is premised on new, more productive firms entering the 

market and taking market share away from less productive existing firms. Available 

resources from Venture Capitalist, Business Angels, Investors as well as Banks in 

general are allocated to the successful companies, leading to a more efficient allocation 

of resources and faster economic growth. The ICP model can be used as a powerful tool 
for the venture capital market to evaluate the success probability of companies. VCs 

provide an important source of funding for innovative new companies, and they are 
interested in start-ups with a high success probability. Providers of venture capital 
(usually specialised financial firms acting as intermediaries between primary sources of 
finance and firms) are willing to assume the higher risks inherent in such investments 

with the prospect of obtaining above average returns. Thus, venture capital has the 

potential to make an important contribution to nurturing the new firms that can make a 

significant contribution to job creation, productivity, international competitiveness and 

economic growth. 
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1.4.1 Company Demography in Europe 

Michael Lewrick 

The European Commission (2002) investigated the net rate in percent of businesses 

from 1995-2000. The net rate is the difference between the set-up rate of companies and 

the closure rate of companies. Different national definitions and sources for information 

about the set-up and closure of businesses have their limitations. However, Table I -1 

gives a rough average of new established and closed business over the period of 5 years 

between 1995 and 2000. 

Entry of new 

businesses 

Set-up rate, % 

of companies 

Exits of 

businesses 

Closure rate, % 

of companies 

Net rate, % 

ofcompanies 

Austria 20,341 7.4 13,369 4.9 2.5 

Belgium 57,900 8.4 56,398 8.2 0.2 

Denmark 6.5 - - n/a 

Finnland 24,946 12.3 21,684 10.6 1.7 

France 273,084 11.6 248,250 n/a n/a 

Germany 443,600 15.7 352,200 12.6 3.1 

Greek 87,423 11.0 61,702 7.8 3.2 

Irland 21,015 14.2 11,923 8.2 6.0 

Italy 352,121 8.1 280,364 6.5 1.6 

Luxembourg n/a n/a n/a n/a n/a 

Netherland 75,351 10.2 40,962 5.5 4.7 

Protugal 28,744 13.2 19,449 9.1 3.8 

Spain 327,564 13.3 282,035 11.4 1.9 

Sweden 36,238 9.2 9,259 2.0 6.2 

UK 175,988 10.9 166,132 10.3 0.6 

Iceland 2,534 8,2 764 2.6 5.6 

Lichtenstein 351 7.4 n/a n/a n/a 

Norway n/a n/a n/a n/a n/a 

Switzerland 29,512 7.5 20,217 5.1 2.4 

Table I -1: Demography of Companies in Europe 
Source: European Commission (2002: 16) 

Recently, the IFM Bonn (2006) provided the start-up and closure rate for Germany. 

Based on the business registration data published by the German Federal Statistical 

Office - the number of start-ups continued to decline in the second half of 2005 in 

comparison to the same period the year before. Over the whole year 2005, the total 

number of start-ups in Germany amounted to more or less 500,000. A decline by 70,000 

or 12 % can be calculated taken into consideration the basis data of 2004. 
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I Enterprise start-ups and closures in Germany (1991-2005) 1 
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Since 1997 new way of calculation based on standardized business registration and deregistration figures 
collected Germany-wide by the Federal Statistical Office (data for start-ups and closures also include 
enterprise takeovers and transfers resp. ). 

** Since 2003 change in the methodology of the business registration statistics, therefore the way of 
calculation has been modified again. Hence, figures from 2003 onwards are only partially comparable with 
those from earlier years. 

- 2W8 - Mrneal Lewnck- C'unyen! n Innovelwn Slyles- 

Figure 1-2: Enterprise start-ups and closures in Germany (1991-2005) 
Source: IFMBonn (2006) 

The disappearance of a business unit from a register (e. g. column Exit of businesses in 

Table 1-1) does not necessarily imply the closure of an enterprise. As a result, 

quantitative information available on business demography does not reflect the real 

dimension of the phenomena nor of "enterprise death". Section 1.4.2 aims to provide 

more data on the success rate of newly created ventures, however based on the national 

statistics of most countries (e. g. Germany, see Figure 1-2) it is impossible to link exit 

data to previous entries, in order to analyse the life cycle. Consequently, data available 

gives information of start-ups that proved viability in the critical first year, but lacks on 

information of companies that fail in the establishment phase. 

The study from the European Commission analysed also basic indicators for the 

viability and growth of new established firms. The macro perspective and the micro 

perspective have been outlined as major indicators (Figure 1-3). Positive effects on a 

macro level are triggered by regional and national policies. On a micro level different 

management capabilities are crucial for viability and growth of new ventures. 
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Factors of viability & growth of new ventures 
Macro Level Micro Level 

" Favorable economic situation " Qualification of entrepreneur and 

Favorable regional conditions employees 

" Favorable sector performance " Sector experience of entrepreneur and 
employees 

Technological Development 
Management capabilities/skills 

Q " Support services and advise Financial resources 

0 " Public business service support 
. Market internationalization 

" Networking capabilities 

Firm already existing (take-over) 

" Diversification of products 

" Insufficient demand " Individual ownership structure 

" high competitive intensity " Limited capital invested 

" administrative burdens 

" burdensome social and fiscal legislation 
z 

" Malfunctioning of labor market 

" Financial systems 
" .,,.. .. & sew� 

Figure 1-3: Factors of viability & growth of new ventures 
Source: own figure based on European Commission, 2002: 46; ENSR, 2001 

Without discussing in detail the factors revealed by the European Commission, it is 

highlighted that "the innovation of an enterprise has a positive effect on enterprise 

survival and growth. Innovation of an enterprise correlates closer with growth of 

turnover than growth with employment but there is a positive side . 
Pet- (2002: 42). 

Also findings from both a high growth and national random study's interaction graph 

and findings from a simple slope test indicate that firm level innovation has a positive 

impact on the performance of extremely young companies (Lumpkin, et. at, 2006). 

1.4.2 Success Rate of Companies 

As realized in the previous section, quantitative information available on business 

demography does not reflect the real dimension of the phenomena nor of "enterprise 

death". However, other bodies have collected and analysed data which gives 

information about the success rate of new businesses. 

In the US, a study from the U. S Small Business Administration (SBA) indicates that 67 

percent of all start-ups are successful after four years. The survey was conducted along 

" Favorable economic situation " Qualification of entrepreneur and 

Favorable regional conditions employees 

" Favorable sector performance " Sector experience of entrepreneur and 
employees 

Technological Development 
" Management capabilities/skills 

" Support services and advise 
" Financial resources 

" Public business service support 
" Market internationalization 

" Networking capabilities 

Firm already existing (take-over) 

" Diversification of products 

" Insufficient demand " Individual ownership structure 

" high competitive intensity " Limited capital invested 

" administrative burdens 

" burdensome social and fiscal legislation 

" Malfunctioning of labor market 

" Financial systems 
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12,185 ventures in 2003. The study also revealed that businesses are most likely to 

succeed if they are equipped with more than S50,000 in capital, an owner with a 

university degree and running the business from home (Hopkins, 2003). Earlier studies 

from the 90s (Phillips, 1993) found that 76% of all firms survive at least two years, 47% 

survive at least four years, 38% survive at least 6 years, and 29% survive at least 8 

years. 

In Canada, the success rate is higher than the US reaching 80% today. However, out of 

100 new businesses launched tomorrow, 30 will still be alive in five years. Of those, 

20% will be scraping by, 60% will be doing middling well, but only 20% will be 

spectacularly successful. In the 90s, a research by the Small Business and Special 

Surveys of Statistics Canada found that 56% of all Canadian firms started in 1990 and 

1991 survived at least 2 years, and 39% survived at least 4 years. 

In Scotland, a study published by the The Scotsman (see Lyons, 2003) newspaper show 

the high number of liquidations of businesses in various Scottish cities. Glasgow, for 

example peaked with nearly 60% of liquidations in the first quarter of 2003, compared 

to Edinburgh with 19% and Aberdeen and Dundee with 1%, a tremendously high failure 

rate. 

In the first three months of 2006,4818 British companies collapsed. A research 

conducted by Experian (2006) highlight that the failure rate increased by 15.3%, making 

the highest rise since 1999. 

In Germany, the success rate of start-ups participating in regional and national business 

plan competition is 83% (Niefert, et. al., 2006). Over the last 20 years the success rate 

of new ventures in Germany has been 58%. 

Many mature companies attempt to grow by entering new ventures. Their failure rate is 

fairly high, because companies often mismanage the venture process. For example, they 

are too risk adverse, fieir cultures are inappropriate, they fail to provide sufficient 

incentives, and they involve the wrong mangers. To be more successful, it is 

recommended to follow the best practices from the venture capital industry or from 

serial new business creators (Campell & Park, 2004: 27). Within the thesis the high 

failure-rate is a good reason to investigate which capabilities are applied by high 
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performing companies to learn from their innovation pattern and transfer the knowledge 

to start-ups and mature companies. 

1.5 Challenging Philosophical Views 

Different economic views and movements have fostered discussion among luminaries 

from the academic world regarding the relation of innovation, growth and market 

structures in several dimensions. The contemporary views applied within the thesis are 

a fruitful starting point to challenge previous assumptions made by different 

movements. These assumptions are clearly a product of their time and it is important to 

contextualize them to be able to show the evolution of thoughts. 

The Appropriate Technology movement inspired by the visionaries Schumacher (1973) 

and Papanek (1969,1984) has been the starting point of discussing critically the 

problems of Western economics in conjunction to human-scale, decentralised and 

appropriate technologies. Schumacher's view is that the current approach in which the 

society practices profit making by fostering large organisations and amplified 

specialisation, leads to gross economic inefficiency, environment pollution, and 
inhumane working conditions. His idea out of this dilemma is a system of 

"Intermediate Technologies", founded on smaller working units, co-operative 

ownership, and regional work places via local labour and resources. The idea, which is 

in contrast to what was widely believed at the time, is that the capital and the final 

products should serve people, rather than the opposite. 

Papanek's idea was to develop industrial designs cantered on human beings, 

responsible for the environment and the social context. He highlighted the importance 

of using resources, tools, and distribution systems strongly interlinked with the local 

communities. Rather than exporting pre-developed products to the developing 

countries, which could be seen as patronising, the local communities should be 

encouraged to create "design communes" which could exploit peer learning across 

multiple knowledge fields. Papanek posited that it is unethical to protect social valuable 

design ideas with patents and copyrights. Both views, however morally sound, present 

the slight drawback of sometime losing ground with contemporary business reality. The 

20 



Napier University Introduction Changes in Innovation Styles 

Napier University Business School Michael Lewrick 

ideological principles were often prioritised over understanding of user needs and 

market dynamics, leading to a loss of interest from the practitioners, which failed to 

bring the new design innovations to market. 

Challenging the views of Schumacher and Papanek, the thesis provides strong 

examples of how innovation emerge from localized settings in partnership with local 

and global players within a network (e. g. MBPW), or cluster (Munich high-tech 

cluster), and other governmental and business institutions. The Appropriate Technology 

movement rejects market based values and practices, therefore leading to an ignorance 

of sustainable business models, infrastructure needs, recognition of the complexities of 

the product and service lifecycle. As a result, strong inter-organisational social 

networks, access to financiers, supplementary manufactures in the value chain, and 

process oriented distribution systems are of paramount importance for the success of 

any venture, start-up and mature. Further, a world without patents and copyrights would 

not stimulate innovative thinking and the production of commercially viable services 

and products, because the innovative company would have no mean of reaping the 

rewards of its efforts. 

However, the Appropriate Technology thinking has laid the foundations for the 

contemporary sustainable development tools. Theories based on Eco- Efficiency, Green 

Design, and product and services close to the needs of humanity, all derived from these 

thoughts. 

In the 1960s until the late 70s a huge interest became apparent in long-term social 

change mostly resulting in reports on the future. This period of time is also known as 

the "futurology", or "future studies", and the later emergence of "information society", 

however the outcomes give little more than exploration and speculation. 

The discrepancy between the modern economy (characterised by growth and 

technological advancement) and the modern society was one argument stressed by Bell 

(1976a), or as the scholar defined it: the "loss of the civitas". His approach is based on 

threefold dichotomy between social structure (economy), polity, and culture. 

Bell assumed that various "axes" of organisation in industrial societies have changed 

radically resulting in the post- industrial society (Bell, 1989). The scholar highlighted 
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that the transition towards a society based on information is driven by technical 

innovations. In short, the main claims of Bell are: 

a) the change of the places where people work and the kind of work they do. 

b) the importance of scientific community as crucial resource of the post-industrial 

society. 

Bell's view of a radical change seems merely partly true because the evolution is based 

on incremental and radical change which is, for example, based on a new information 

and knowledge-based industrial and service production. Bell's definition of the 

scientific community presents two meanings for knowledge worker: the researchers 

(excluding the workforce engaged in development) and high education teacher, and in 

contrast to e. g. Machlup, a very broad view counting all professionals and technical 

personnel, primary and secondary teachers included. The prediction of Bell that the 

emergence of an intellectual, science-driven elite will run our society according to 

social processes based on educational talent and merit might be partly true caused by 

strong relation between the level of education and innovation success. Without going 
into the discussion if the information society should be described as a totally new 

society, it might be better to define stages of development in the evolution process. As a 

result, the enlarged need and use of information and knowledge in products, services, 

processes, administration and technical improvements does not automatically lead to an 

elementary change of the character of our existing economy. 

Taking Bell's ideas further, Castells (1996/1997/1998) aimed to detail a view of the 

information society called Network Society. He indicated and added the importance to 

information as a key factor of the social transformation by asking: "What characterizes 

the current technologies revolution? " From his point of view the technologies 

revolution "is not the centrality of knowledge and information, but the application of 

such knowledge and information to knowledge generation and information 

processing/communication devices, in a cumulative feedback loop between innovation 

and the use of innovation " (Castells 1997: 32). Referring to a "learning society" - 
knowledge is generated and applied by concepts of learning by interacting and learning 

by doing which becomes a key element of a "information society". However, learning 

is the key factor that distinguishes the knowledge society from the information society. 
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According to Drucker (1993: 30): "It may be premature (and certainly presumptuous) 

to call ours a 'knowledge society'; so far, we have only a knowledge economy. " He 

focused on knowledge workers in the workplace. This has a direct counterpart with the 

use of knowledge outside of work in the apparent knowledge society. As a result, the 

knowledge economy can also be defined in terms of its contribution to productivity, 

wealth, power, status, and so forth. 

Stehr (1994/2002) defined knowledge as capacity for social action. In contrast to Bell, 

Stehr highlighted that knowledge as capacity for action cannot be reduced to scientific 

knowledge. Moreover, incremental knowledge has no novelty, what has changed is 

rather the speed with which it is being produced. The degree to which the success of a 

company and its ability to sustain competitive advantages are depending is from his 

point of view new knowledge, and/or the defence of its market share is depending on 

access to and implementation of incremental knowledge. The diffusion of knowledge 

has positive effects on the economic advantages and reduces at the same time the 

potential to profit from it. This study on changes in innovation styles is able to confirm 

that a linkage exists between the commitment of entrepreneurs and enterprisers to 

innovation by temporarily appropriate the marginal additions to knowledge and the 

economic advantages that may occur from the control over such knowledge. 

Considering all outcomes of this thesis, the transformation towards the knowledge 

society can not be described as deterministic, because it is driven by complex 
interactions between social, economic, technical and human factors. The transformation 

is being pushed by forces that at each present configuration find their next direction of 

gradual evolution. At each stage, the society, embedded in its material past and the 

world around it, moves towards the possible and the promising, without simple linear 

causality. 

Further, the global information economy (Castells, 1996/1997/1998) is based on global 

financing, development, production and distribution with the underlying pro-requisites 

of information generation and processing. The networking and decentralised companies 

change their internal hierarchies, patterns of competition and cooperation with other 

institutions and companies. The system shifts towards many autonomous business units 

of goals. As a result, a network of players comes apparent with different objectives, 
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connected to a single organisation with the aim to compete/cooperate in order to 

achieve the desired objectives. Castells highlighted this complex interaction that is 

shaping the main developments of the new society. Diverse networks have different 

values, different logic, and different goals. However, the networking effect is able to 

put them in contact and exposing intrinsic conflicts. 

This section within the introduction chapter aimed to present a number of theoretical 

concepts, including the appropriate technology movement as well as a brief discussion 

about the information- and emerging knowledge economy or society. Some ideas and 

concepts seem to be outdated; however each approach sheds some light on the 

complexity of innovations in the socio-economic context. It does not go without saying 

that each concept had its prediction of the future based on the available knowledge in a 

certain era and none is capable of encompassing all the different aspects of change. Of 

course, we are still far away from a general theory about our economy or society caused 

by the process of evolution. 
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1.6 Structure of Thesis 

The structure of the thesis is as follows: 

Chapter 1 deals mainly with the introduction and description of the topic as well as a 

prologue of supporting organisations which provided access to data to arable this 

comprehensive study. In addition, the benefits of the research regarding economic, 

environmental and prosperity of society are discussed. 

In Chapter 2 an overview about innovation management is outlined. Thus key 

terminology such as Innovation, Entrepreneurship, Knowledge, and Social Network are 

explained. Previous researches in the arena of innovation management is discussed, 

including some assorted frameworks/models presented and reviewed critically. 

Outlined in Chapter 3 is the research strategy and process. In addition, it defines the 

objectives and research methodology including possible limitations of the research. The 

key hypotheses are outlined and introduced based on the findings in chapter 2 by short 
literature excerpts. 

Explained in Chapter 4 are the data collected with the research instruments. The 

exploration of data provides the demographic information and external factors which 

constrain/promote radical innovations. Further, the performance cluster of the data are 
introduced as well as the derivation of the underlying factors. 

Chapter 5 is based on the findings in Chapter 2 and 4. It expounds and extrapolates with 

a detailed overview of triggers, supporters and drivers for innovativeness. The projected 

hypotheses are tested and summarised in consolidated findings. The actually changes in 

innovation styles for the different performance cluster are depict. New cognitions as 

well as proved concepts are combined to build the basis for a more integrated 

innovation model to evaluate companies. The success probability of the start-up and 

mature companies for the MBPW is analysed by utilising the highly original ICP model 

based on the newly development cross sector IMA. 

Chapter 6 provides the validation of the models to prove the faithfulness of the 

approach. First, the statistical model is introduced followed by models of performance 

predictions. Further, the measure of fit for a holistic model is discussed. Second, the 
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qualitative validation proves the credibility of the ICP model. Chapter 6 ends with an 

overview of outcomes from the statistical and qualitative validation. 

The dissertation comes to a discussion of findings and conclusion in Chapter 7. A 

summary and the main findings are outlined, followed by recommendations for 

practitioners and academics. The last chapter also provides ideas of how further research 
in the new research field "Innovation Styles" might build on the current results of this 

study. Finally, the discussion on the findings leads into the conclusion of the thesis. 

This description of chapters is exposed on the next page as depicted in Figure 1-4 

Structure of the Thesis. 
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2 BACKGROUND 

Innovation management theory and empirical work draws from many disciplines 

including management, economics, communications, engineering, science, public 

administration, social sciences, law and so forth. Provided in this chapter is an overview 

of the key context of innovation and the evolution of the field. Details and specifics 

follow via the examination of major topics and established frameworks in innovation 

management. The generalto-specific pattern is applied in this chapter: The first part of 

this chapter defines the terms which have been considered in the overall research 

framework (see chapter 3). The terms innovation, entrepreneurship, knowledge and 

social networks are the pillars of investigating innovation performance and innovation 

styles. Next, section 2.2 gives an overview of history of innovation management. It 

aims to clarify what the history of innovation is and what has been learned from it. 

Outlined in section 2.3 is the previous research in correlation to innovation 

management. The key termini defined before are analysed in depth to demonstrate their 

interdependence to innovation. For a comprehensive overview section 2.4 looks at 17 

innovation models and frameworks, all developed under different conditions and with 

different objectives to manage innovation best. This is an essential element not only to 

follow the evolution of thoughts but also to be able to identify the limitations of 

different research approaches in the contemporary innovation management literature. 

Based on this study, the thesis not only tries to overcome the limitations of the current 

innovation management literature, but also explores new fields, namely changes in 

innovation styles. 

2.1 Definition of Terms 

Over the last decades several definitions have changed because of ever-changing times 

and business conditions. For example, the term "entrepreneur" shifted in many 

directions added by proliferation of jargons such as intrapreneur, netpreneur and 

multipreneur (Chan, 2006). With regard to the history and changes in the broad field of 

innovation management and the focus of the dissertation, it seems adequate to review 
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key definitions and their implication in the 21 S` century. To put it in a few words "Good 

science has to begin with good definitions" (Bygrave and Hofer, 1991: 13). In the 

following general definitions of innovation, entrepreneurship, knowledge, and social 

network are provided, including the thoughts of various scholars in these subjects. The 

correlation of key termini towards innovation management is discussed in greater detail 

in section 2.2. 

2.1.1 Innovation 

The challenge of defining innovation is the lack of consensus about what the term 

means. Hence, it seems to be very important to explain what innovation means in the 

context of the thesis. The term innovation derived from the Latin term innovare (to 

make something new). Most definitions about innovation highlight the exploration and 

exploitation of new knowledge. First point to make is that innovation is not invention. 

Invention is the initial step "in a long process to bringing a good idea to widespread 

and effective use " (Tidd, et al, 2003: 38). A definition by Porter (1990: 780) also refers to 

the need to distinguish between invention and innovation: "Innovation is a new war of 

doing things (termed invention by some authors) that is commercialised ". 

Consequently, innovation is seen as the commercialization of inventions within the 

thesis. 

Within the dissertation innovation is shared with the following thoughts and it is seen as 

a constant change process of turning opportunities into new ideas and putting these into 

widely used practice to foster firm's growth. 

Freeman (1982) states that "industrial innovation includes the technical, design, 

manufacturing, management and commercial activities involved in the marketing 01'a 

new (or improved) product or the first commercial use of a new (or improved) process 

or equipment" Other writers like Rothwell and Gardiner (1985) make it apparent that 

not merely breakthroughs are innovations by adding that "... innovation does not 

necessarily imply the commercialization of only a major advance in the technolo v state 

of the art (a radical innovation) but it includes also the utilization ofeven small-scale 

changes in technological know-how (an improvement or incremental innovation) ". 
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Consequently, radical innovations are more likely new business models, new 

technologies and breakthrough businesses, also described in literature as "Technology 

push Innovations ". On the other side, incremental innovations are usually the 

improvement of existing systems with regard to key features or processes - "technology 

pull innovations". 

Drucker (1985/1999) puts emphasis on the correlation of innovations and 

entrepreneurship. He explains and analyses the challenges and opportunities of a new 

entrepreneurial economy. "Innovation is the specific tool of entrepreneurs, the means by 

which they exploit changes as an opportunityfor a different business or service. It is 

capable of being presented as a discipline, capable of being learned, capable of being 

practiced" (Drucker, 1985). This view makes it clear that innovation arrives from 

entrepreneurs creating value by implementing new ideas. Porter (1990) describes the 

exploitation of new ideas as a process to "achieve competitive advantage through acts 

of innovation. [Companies] approach innovation in its broadest sense, including both 

technologies and new ways of ' doing things ". Kline and Rosenberg (1986285) 

emphasize on the complexity and uncertainty of innovations stating: "Models that 

depict innovation as a smooth, well-behaved linear process badly misspecift the nature 

and direction of the causal factors at work. Innovation is complex, uncertain, somewhat 

disorderly, and subject to changes of many sorts. Innovation is also difficult to measure 

and demands close coordination of adequate technical knowledge and excellent market 

judgment in order to satisfy economic, technological, and other types of constraints - all 

simultaneously. The process of innovation must be viewed as a series of dianges in a 

complex system not only of hardware, but also of the market environment, production 

facilities and knowledge and the social contexts of' the innovation organisation. " 

Genelot (1992) depicts innovation at a much higher level of abstraction and much 

broader sense, arguing with scientific developments and evolutionary thinking: 

"L'innovation ne se limite pas a la creation de nouveaux produits et de nouveaux 

services. A un degre encore superieur, ces innovations dans les inethodes 

d'organisation et c, production sont elles-memes conditionnees par les decouvertes 
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scientifiques et par les evolutions de la pensee "2. It seems that managing innovations is 

a complex endeavour. The complexity evolves due to uncertainty, risks, and increase of 

interfaces. To structure innovations is supportive to define different typologies to cluster 

the various kinds of innovation. 

Literature offers a broad spectrum of typologies and different dimensions of innovation 

can be identified (Tidd et al., 2000; Gatignon, Tushman, Smith, and Anderson, 2002; 

Garica and Calantone, 2002; Utterback, 1996; Dosi, 1982, Downs and Mohr, 1976): 

a) What is changed? Focusing on the types of innovation, namely product/service, 

process, organisation, market innovation, administrative or technical. 

b) What degree of novelty? 3 Two spectrums of change that can be perceived as, on 

the one end incremental or continuous change and on the other end discontinuous or 

radical. 

Innovation is influenced by the financial performance, personal/soft factors and 

capabilities. Within this thesis the focus is to explore the capabilities for innovativeness. 

The financial performance has not be included because of the different reporting 

systems of companies and the lack of financial data from Start-up companies. The 

personal/soft factors have not included because a in-depth investigation of every 

company participated in this study would have been gone beyond the research objective. 

xxxI 

2 Translation: The innovation is not limited to the creation of new products and new services. At a 
superior level, innovations in the methods of organization and of production are conditioned by the 

scientific discoveries and by the evolution of thoughts. 

3 Note: novelty does not only refer to technological innovation. Christensen (1997) uses the term 
sustaining innovation to describe technological changes that improve performance of products and 
services that are perceived to be of added value to mainstream customers. In contrast, the scholar 
perceives disruptive innovations as those technological changes whose introduction result in a creation of 
a whole new market. Further, he suggests that these disruptive innovations could initially be perceived as 
being of worse value than the existing products or services by mainstream customers. 
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To Sum up :A shorthand definition based on the outlined descriptions can be 

summarised as follows: 

Innovation is the creative and complex risk taking endeavour to create and market 

an invention successfully, utilising all capabilities of a firm, to achieve significant 

incremental or radical improvement in a product, service, process, technical 

feature or due to administrative changes. 

2.1.2 Entrepreneurship 

After providing a broad overview of definitions about innovation and the management 

of innovations, the question arises as to what causes innovation and growth? 

Entrepreneurship is one answer and the common understanding of academics and 

practitioners (Audretsch, 2002; Baucool, 1993b; Carree and Thurik, 2003; Cooper, 

2003). Verloop (2004: 69) states that: "innovation = invention + entrepreneurship" and 

"innovation culture = innovation infrastructure + good management ". Since the 1970s 

a shift of economic growth and innovation towards entrepreneurship and small 

businesses can be recognised. The idea behind creating smallness in large companies to 

foster entrepreneurial energy is to manage the ulcertainty in the environment and the 

requirements for global competencies (Kanter, 1983; Morris and Trotter, 1990). From 

this, it can be inferred that larger companies stay innovative by behaving like small 

entrepreneurial ventures, which will be discussed in section 3.3.1. 

Entrepreneurship and the definition of the entrepreneur are quite different depending on 

the premises of the discipline4. The word entrepreneur originates from the French term 

entreprendre (=to undertake), which is associated with to 'art a venture. Putting 

entrepreneurship in a historical sequence, six major views can be identified: (1) the 

"great person" school; (2) classical and neoclassical economics; (3) psychology; (4) 

sociology; (5) management; and (6) intrapreneurship (see Table 2-1). 

XXXI 

4 Note: further historical survey of the genesis of entrepreneurship since Richard Cantillon. see Ripsas 
(1998) and Hebet and Link (1998). For additional insights and critical discussion on the sociology of 
entrepreneurship, see Dery and Toulouse (1996). For information on state of the art entrepreneurship 
analysis of the demand-and supply-side perspectives, see Thornton (1999). 
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Views of the 
entrepreneur Focus Assumption 

Behaviour 
and skills Situation 

"Great person" born with intuitive entrepreneurship is intuition, vigour, ; start -up 
school ability, traits and : born and pre-given energy, persistence, 

----------- 
instincts 

-------------- -------------- - 
and self-esteem 
--------------- ------------- 

Classical innovation : entrepreneurship is innovation, start-up and early 
doing rather than creativity, and growth 

----------- -------------'- 
owning ' 

- -------- 
discovery 

------------ - - 
Psychological unique values, people behave in personal values, risk start-up 

attitudes, needs ý accordance with I taking, need for 

----------- -and 
characteristics 

- 
their values ; 
--------------- 

achievement 
- ----------- 

Sociological family and early childhood shared sources and : early growth and 
environmental : influences or affects networks maturity 

----------- 
dynamics - ------------ -- career decision 

------------- -i- ------------- -- ------------ 

Management ; planning, entrepreneurs can be ; production planning, 
-- 

early growth and 
organizing, ; developed and people organizing, ; maturity 
leading and trained ' capitalization and 

----------- 
controlling 

r ------------- - 
; 

---------- 
; budgeting 

-- ------------ 
Intrapreneurship venture teams ; entrepreneurs effect alertness to ; maturity and change 

within change within : opportunities, 
organisations; ' organisations, lead ' maximizing 
development of 

to organisational ; decisions 

independent units 
building and become 

to create, market, managers 

and expand 
; services 

Table 2-1: Different views of the entrepreneur 
Source: Garavan, Cinneide and Flemming (1997" figure 2.1) and Bridge, O'Neill and Cromie (1998: Table 
2.1) 

Filion (1997: 1) distincts and states that "the economists have associated entrepreneurs 

with innovation, whereas the behaviourists have concentrated on the creative and 
intuitive characteristics of entrepreneurs. " 

Following the differentiation of Filion it seems to be supportive to introduce some 

economists not merely interested in the economy but more vastly in managerial aspects 

of enterprises. In the 18th century Cantillon (1755) gave emphasis to keen-witted 

entrepreneurs seeking business opportunities. Schumpeter (1954: 222) comments that 
Cantillon "was the first to offer a clear conception of the entrepreneurial function ". 

Say (1816) recognizes that the entrepreneur is the agent "who unites all means of 

production and who finds in the value of the products [.. ] the reestablishment of the 

entire capital he employs, and the value of the wages, the interest, and rent which he 
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pays, as well as profits belonging to himself. " As an aristocratic industrialist he 

developed the concept of entrepreneur further by linking the entrepreneur with the 

functions of co-ordination, organisation and supervision. 

Knight (1921) in the footprints of Austrian Economics states that: "the only risk which 

leads to a profit is a unique uncertainty. Profits arise out of the inherent, absolute 

unpredictability of things. "- the uncertainty of the market dynamics is the crucial 

aspect of his entrepreneurship theory. Hence, the entrepreneur is required to handle such 

fundamental functions. 

Recalling Schumpeter (1934), he defines the entrepreneur as an innovator, 

implementing change within markets, by carrying out new combinations. The new 

combinations are seen in different ways: 1) the introduction of a new good or quality 

thereof, 2) the introduction of a new method of production, 3) the opening of a new 

market, 4) the conquest of a new source of supply of new materials or parts, 5) the 

carrying out of the new organisation of any industry. Schumpeter associated 

entrepreneurship with the thought of innovation applied to a wide business context. As a 

result, the entrepreneur shifts the market away from equilibrium. His definition also 

highlights the combination of various resources. However, the managers of already 

established business are not entrepreneurs for Schumpeter. Penrose (1963) agrees with 

Schumpeter and comments that "managerial capacities are different from 

entrepreneurial capacities ". He characterizes entrepreneurial activities as the activity of 
identifying opportunities within the economic system 

Leibenstein (1968,1979) defines the entrepreneur as someone who "fi11. c market 

deficiencies through input-completing activities. Entrepreneurship involves activities 

necessary to create or carry on an enterprise where not all markets are well established 

or clearly defined and/or in which relevant parts of the production function are not 

completely known ". 

Following Ludwig von Mises, Kirzncr (1979) reminds us that we are all entrepreneurs. 

He realized that the entrepreneur recognizes and acts upon market opportunities. The 

entrepreneur is essentially an arbitrageur. " In contrast to Schumpeter's viewpoint, 

Kirzner argues that the entrepreneur moves the market toward equilibrium. 
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The Kauffman Foundation (2005: 5) defines that "visionary entrepreneurs develop 

innovations, create jobs, and contribute to a more vibrant national and global 

economy " 

Literature provides a list of personal characteristics of entrepreneurs which mainly 

consist of behaviours, personal attributes and skills, or use simplified typologies to 

categorize different entrepreneurial motivations. The typologies derive in many cases 

from different personal motivations of the entrepreneur (see Dabson et al, 2005, Filion, 

1997; Shaver and Scott, 1991). Gibb (2000: 24) summarizes the common behaviours as: 

o opportunity seeking and grasping; 

o taking initiatives to make things happen; 

o solving problems creatively; 

o managing autonomous ly; 

o taking responsibility for, and ownership of, things 

o seeing things through; 

o networking effectively to manage interdependence; 

o putting things together creatively; and 

o using judgment to take calculated risks. 

Critics argue that a list of personality traits tends to underestimate the skills obtained by 

learning, e. g. through previous failure in starting a new venture (Deakins, 1996). A too 

narrow view of the entrepreneur also neglects the fact of other influencing factors (e. g. 

economic policies, social norms, ties and networks). 

Furthermore the entrepreneur needs strength to influence the growth of the company 

and undergo strategic decisions. Di-Masi (2006) warns that other individualities must be 

attached to such partial list of entrepreneurial qualities: "... the entrepreneurial 

characteristics required to launch a business successfully are often not those required 

for growth and even more frequently not those required to manage it once it grows to 

any size. The role of the entrepreneur needs to change with the business as it develops 

and grows, but all too often he or she is not able to make the transition ". This 

statement collides with the question about leadership for innovations. Moreover, it 

35 



Napier University Background Changes in Innovation Styles 

Napier University Business School Michael Lewrick 

shows exigency to explore the transformation from a start-up phase to a more mature 

phase of business. 

To Sum up 

A shorthand definition based on the outlined descriptions can be summarised as follows: 

The entrepreneur/intrapreneur manages the uncertainty and risk of inventions. 

He/She utilizes knowledge, knowhow, market awareness, inter-& organisational 

networks to market products and services, while applying performance oriented 

processes, resources, and technologies to sustain. 

It is on this that the thesis is based. Consequently, knowledge seems to be mandatory to 
bring an invention to market success. The next sections define knowledge and its central 

role in changing innovation styles. 

2.1.3 Knowledge 

Knowledge is a central aspect on both innovation and entrepreneurship and the most 

valuable asset to an organisation Companies have to learn and know in order to 
innovate, adapt and survive. Leonard (1998: xii) states that successful adaptation ". seems 

to involve the thoughtful, incremental redirection of skills and knowledge bases so that 

today's expertise is reshaped into tomorrows capabilities ". However, the challenge is 

that some knowledge becomes redundant or is not available at certain times and 

consequently it has to be acquired. Knowledge Management operates in two directions: 

1. Managing knowledge already available in the organisation 

2. Improving the firm's capability to take advantage of new knowledge, capturing it 
from external sources or generating new knowledge internally 

Moreover knowledge is divided into two categories: tacit knowledge and explicit 
knowledge (Polanyi, 1958). Tacit knowledge is personal knowledge rooted in individual 

experience. In the context of an enterprise tacit knowledge is often called sticky 
knowledge because it is complex to pull it away from its source. On the contrary, 
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explicit knowledge is formal knowledge that can be found in established documents of 

enterprises. Therefore, explicit knowledge is much easier to share and transfer. The 

process of knowledge management is defined as systematic and organisationally 

specified. Employees and enterprises benefit from the exchange of tacit and explicit 

knowledge (see Nonaka and Takeuchi, 1995; Song, 2002). It is widely agreed that 

knowledge management contains all activities within an organisation It is for example 

the generation, dissemination and maintenance of knowledge to achieve the companies 

target (Desouza and Awazu, 2003) what is essential to adapt, innovate and survive. 

Leonard (2003: 25) adds that knowledge management must be presented as a succession 

strategy and it should be taken into account that "... it is also about securing competitive 

advantage, right across the business, today and not just tomorrow ". 

Four dimensions of relevant economic knowledge are described by Lundvall and 

Johnson (1994: 23-42): 

"Know-what" described as specific factual information which tends to be relevant in 

specific areas of expertise, for example in the field of medicine or law. In addition it is 

paramount for innovation activities, for example the knowledge of relevant regulatory 

subjects. The social rntwork is able to provide and store such knowledge through e. g. 

venture capitalists, consultants, mentors, etc. 

"Know-why " described as the knowledge of basic scientific principles which becomes 

more and more important in finding a way to undertake a particular innovative effort for 

the reason of specific results and the reason for search heuristics. Even if some scholars 

argue that there is no direct link between innovative performance and scientific 

capabilities, such knowledge is of paramount importance for the problem solving 

process. 

"Know-who " described as the specific and . selective knowledge which aims to utilize 

human-embodied knowledge, interactive learning and problem solving for the key 

personnel as a resource. 

"Know-how " is described as practical skills and capabilities related to skills, 

production capabilities, marketing and so forth. 

37 



Napier University Background Changes in Innovation Styles 

Napier University Business School Michael Lewrick 

With regard to knowledge it seem fundamental to ask questions like, how do companies 

learn? How do companies decide what to learn next? What motivates them to share? 

and, who is the centrality of the node? An answer might be given within the social 

network that connects people to people and people to content. 

To Sum-up 

A shorthand definition based on the outlined descriptions can be summarised as follows: 

In relation to the subject of the thesis knowledge must be identified, developed, 

combined and applied to generate innovation. Knowledge is complex and hard to 

take it away from its source because it exists out of experience, customers, 

networks, and pattern - in short, out of all capabilities and competencies. 

For sharing, drawing and building on the knowledge of people, organisations and 

entities the social network theory becomes paramount. Changes of innovation styles are 

directly linked to the transformation and evolution of organisations, which are acting 

and interacting with each other. In the next section, a description of social network and 

how they drive innovation is given. 

2.1.4 Social Network 

Mitchel (1969: 2) defines a social network as "... a specific set of linkages among a 

defined set of persons, with the additional property that the characteristics of these 

linkages as a whole may be used to interpret the social behaviour of the persons 

involved". Social networks have a strong influence to individual and organisational 

success. Mintzberg (1973) and Kotter (1982) observed that entrepreneurs and managers 

use their personal contacts or networks of relations to gather information and to access 

certain resources. Social networks provide value derived from information and 

knowledge absorbed from mutual acquaintances, friendships, family and membership of 

certain groups (Nahapiet & Ghoshal, 1998). Especially the entrepreneur's social capital 

consists of all the social structures and relationships that he/she utilizes to achieve the 

desired end. There is a common understanding that for example managers with longer 
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tenure have access to people with special knowledge, while young graduates more 

likely lack such contacts (Campbell and Heffernan, 1981). More mature companies 

investigate the ties and expertise of employees and how they utilize their professional 

networks in the external approach of the inter-organisational network (see section 

2.3.3). 

A social network analysis aims to evaluate actors in a network and their location to find 

the centrality of a node. Measurements are applied to quantify the 

importance/prominence of a node in the network. Within companies, e. g. network 

location can be different than location in the organisational chart. Wassermann and 

Faust (1994) highlight that social network analysis is based on the significance of 

relationships between interacting units. Moreover, the social network approach covers 

models, theories and applications that can be described as relational concepts or 

processes. Key elements in the social network analysis are for example the view of 

actors as interdependent rather than independent autonomous units. The linkages 

(rational ties) between the different actors function as channels to transfer both material 

and nonmaterial resources/information. The rational ties providing the bases for 

network models show the structural network environment with opportunities or 

constraints of individual actions. As a result, network models outline the structure in 

different dimensions, e. g. social, economic, and political, etc. to provide a pattern of 

relations between actors. 

Social Networks and Social Capital have a strong influence of the success and growth of 

companies. Within the thesis an entire social network analysis would have gone beyond 

the scope of research but realizing the importance, the research instrument included 

questions about the influence of social networks on innovation (like family, former 

peers, etc. ). 

To Sum up 

A shorthand definition based on the outlined descriptions can be summarised as follows: 

Social Networks and Social Capital are essential drivers to learn and exploit 

capabilities previously overlooked for a long time in the innovation management 

science. Social networks grant value and support innovativeness resulting from 
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knowledge and information obtained from multiple connections, family, peers and 

membership of certain groups. 

2.2 History of Innovation Management 

The history of "Innovation Management " gives insights into innovation and its 

historical precedents. Especially, classical articles and texts fundamental to the field of 

innovation management give evidence about thoughts in this arena. This sections aims 

to clarify what the history of innovation is? And, what has been learned from it? 

Inventions have been developed since the early days of mankind. I-kindred thousand 

years ago human being discovered the ability to have power over fire (Goudsblom, 

1992). But are there any similarities to today's innovation? Unmistakably yes since 

some aspects never change - the challenge to take the risk, uncertainty and the 

consequences of not being able to control the innovation. 

Different innovation models occurred over time. The different historic eras 

were influenced by changes in the business environment. In the pre-industrial era 

innovation was based on trial-and error. The inventor/entrepreneur has taken a high risk 

on the search for a unique opportunity. Later in the industrial era innovation was 

influenced by scientific curiosity. At this time, models became apparent with systematic 

processes and applications based on science and technology. 50 years ago - with the 

start of the transformation towards the post-industrial era - academics and practitioners 

realized the importance of customer needs and business opportunities in the innovation 

process. Innovation became a systematically outlined business process to accomplish 

company's objectives (Verloop, 2004). However, in the 1950s, innovation was still seen 

as a distinct development resulting from studies carried out by isolated researchers. 

Later, in the 1960s the NASA developed the first generation of "phase-review- 

processes". In the development of space projects the process was divided into 

sequential phases to organise, control and monitor collaboration with suppliers and 

contractors. The idea behind was principally to define inputs-outputs with defined 

milestones for go or no-go decisions. This approach has been adopted by the US 

military and company's like Hewlett Packard. The major benefit of this model was the 
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fact that the entire process was driven by the engineers that caused a reduction of 

technical uncertainty. However, limitations existed as the process ignored other 

important issues like the generation of ideas, marketing, and so forth (Cooper, 1994: 4, 

Hughes and Chafin, 1996: 90). The second generation of process models emerged from 

empirical product development analysis, e. g. the British SAPHO studies by Rothwell 

(1974), and/or the NewProd studies by Cooper (1979,1984,1994). For example 

Cooper's standardized approach for development projects resulted in the more advanced 

"stage gate" model (see section 2.4.5) integrating the engineering and marketing 

perspective (third generation). This was the birth of the "market pull theory" of 

innovation. Nowadays this approach still plays a central role to research as a source of 

knowledge to develop or improve processes, products and services. This theory included 

for the first time organisational factors to innovation management, however the 

technical feasibility was still believed as a compulsory condition of innovativeness, but 

no longer sufficient in itself for successful innovation (Schmookler, 1996; Myers and 

Marquis, 1969). In the 1980s the chain-linked theories (sec Section 2.4.6) became 

apparent. This theory had the attempt to show that the link between knowledge and 

market is not as habitual as originally assumed. In the early 1990s scholars put more 

emphasis on the linkages between research and the market by the use of technology 

development, engineering, production, marketing and sales, while in the late 80s the 

focus shifted towards the linkages between the company and its customers and 

suppliers. Innovation management was explained as the combination of tangible type of 

capital in combination with one intangible type of capital, e. g. data on customers, 

suppliers, etc. (von Nippel, 1988). The 'fourth generation of R&D " model (see section 

2.4.8) is exactly based on this kind of simultaneous learning with customers and 

suppliers to cope with accelerated speed and enlarged scope of change (Miller, 1995). In 

the beginnings of the 1990s, the so called "systems of innovations" emerged out of the 

technological networks theory (Nelson, 1993; Niosi, et. al., 1993). This theory assumed 

that innovative companies are connected to an extremely diversified set of agents 

through collaborative networks and the exchange of information. Within this theory 

external information is obtained from: universities, government laboratories and agents, 

management consultant, suppliers, customers, and so forth. Consequently, a systematic 

innovation model (see section 2.4.16) networks takes account of its dependence on 
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complex, ongoing interactions between many individuals, organisations and 

environmental factors. 

The latest theory evolved from the technological networks theory and established itself 

as social network theory. Beside the technological networks, this theory incorporated 

thoughts of the technology push theory while adding the new dimension knowledge. 

Knowledge became the most important production factor and perceived acceptance as 

determinant of innovation. 

To Sum-up 

An overview of the different generations of innovation models are presented by 

Rothwell (2003). Illustrated in Table 2-2 is how innovation models evolved through of 

the different generations of models. 

Generation Key features 

First/second Simple linear models, necessity of pull and technology push 

------------------------------------------------------------------------ 
Third : Coupling model, realization of interaction between different elements and 

feedback loops between them 

------------- ---------------------------------------------------------- 
Fourth Parallel model, integration within the firm, upstream with key suppliers and 

downstream with demanding and active customers, emphasis on linkages and 

alliances. 
------------- ---------------------------------------------------------- 

Fifth Systems integration and extensive networking, flexible and customized response, 

continuous innovation 

Table 2-2: Roth wel/'s Jive generations of innovation models 
Source: own table hased on Tidd, et. a! (2003: 43) 

The next section provides a comprehensive overview of the different variables and 

relationships which previous research on innovation focused on. 

2.3 Previous Research in correlation to Innovation Management 

Literature shows review of various research approaches towards innovation 

management become apparent. The research spectrum ranges from multidimensional to 

42 



Napier University Background Changes in Innovation Styles 

Napier University Business School Michael Lewrick 

unidimensional typologies which result in the creation of multidimensional and 

unidimensional scales and validations. Common typologies are: (1) radical vs. 

incremental; (2) product vs. process; (3) administrative vs. technical. 

Different theoretical rationale of innovation relationships has been analysed in the past. 

Scholars put emphasis on the environment, organisational structure, organisational 

capabilities, organisational demographics, management/team and so forth. However, in 

the process of reviewing the innovation literature a lack of consistency becomes 

noticeable. Wolfe (1994) argues that research in the subject of organisational innovation 

is inconsistent, inconclusive, and lacks in explanatory power. With regard to 

organisational variables on innovation it seems that the outcomes are discrepant. A 

good example for such discrepancy is the correlation between the age of a company and 

innovativeness - in some cases age is positively related to innovation (Sorensen and 

Stuart, 2000), while the opposite can also be found (Boecker, 1997). The same 

conflicting results can be recognised on the influence of diversification (Ahjua, 2000; 

Ahjua and Lampert, 2001; Boecker, 1997) centralisation (Khan & Manopichetwattana, 

1989; Dewar & Dutton, 1986; Cardinal, 2001; Sivadas and Dwyer, 2000), size of the 

organisation (Koberg et al., 2003; Landry et al., 2002; Tether, 2002; Stringer, 2000; 

Chandy & Tellis, 1998; Germain, 1996) and resource levels/resource-based-view on 

innovation. The resource base view is another good example for the lack of consistency 

as there is a debate about the relevance of this theory which has been the basis for 

creating dynamic capabilities. This theory is built on the influencing factors of the 

firm's environment (Teece, et. al, 1997; Eisenhardt and Martin, 2000). While some 

scholars see the dynamic capabilities as the key success factor for competitive 

advantage, other argues that such capabilities do not exist (Winter, 2003). Others focus 

on the tenure level of management without finding a clear correlation to innovativeness 

(Kimberly and Evanisko, 1981; Meyer and Goes, 1988, Rao and Darzin, 2002). 

On the other side, some variables seem to be proven from various research. For 

example, it holds common wisdom that an external factor such as a dynamic 

environment forces companies to innovate and adapt (Meyer and Goes, 1998; Nohria 

and Gulati, 1996). In such a dynamic environment firms seek more often risks and 

innovate (Kahneman and Tversky, 1979). The strong influence and correlation of 
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individuals to the innovation process has been addressed by many scholars (Rao and 

Darzin, 2002; Keister, 2002; Sivadas and Dwyer, 2000). Other scholars analysed the 

influence of integrated product development process on innovation (Gerwin and 

Barrowman, 2002) or focused solely on the development of new products (Brown and 

Eisenhardt, 1995; Krishnan and Ulrich, 2001). 

Literature is rich in various tools to measure and audit innovation performance, some 

auditing tools focus on the new product development process (Radnor and Noke, 2006; 

Chiesa, et at., 1996, Gardiner and Gregory, 1996, Cormican and O'Sullivan, 2004). Other 

streams of thinking emphasize the power of creativity or the development of an innovative 

culture (see Innov-8,2002), influenced by various external and contextual factors 

surrounding and influencing companies (Roberts, 2003; Roberts and Amit, 2003), or the 

combination of the technology practices (see Voss, et al 1994,1996). 

A different approach is undertaken by scholars utilising mathematical modelling to 

concurrent engineering (Krishnan et al, 1997; Loch and Terwiesch, 1998,1999). 

Traditional measures of innovation such as market success might be weak indicators as Rae 

(2006: 13) highlights: In today's fast paced environment, the capahilitvfor organic growth 

reveals a number of other important health factors: How fast can a company change" Hotta, 

nimble are its people in acting on trends? Are top decision makers driving innovation, or is 

the culture they've created too afraid -- or muddled -- to make hold moves? Factors like 

these can take years to change. " It seems that the capabilities, skills and competencies 

behind influence the success much more than focusing on R&D spending, products 

launched and patents filled. Wagner (2007) reports that the innovative worker and the 

organisational as well as the inter-organisational network arc not getting enough attention. 

Further human capital (people and teams) are important intangible assets along with 

structural capital (processes, information systems, patents), and relation capital (links with 

customers, suppliers and other stakeholders). It might be the combination of market success 

with inventions and the driving capabilities by themselves, embedded in various forms of 

capital, which are needed to approach innovation comprehensively. 

The techniques and research instruments for collecting relevant information from 

companies vary depending on the focus of the explorations. Some tools use a questionnaire 

approach (see Chastion, 2002) to gather for example information about the R&D skills, 
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etc.. Other Scholars introduced scoring factors to depict the importance of innovation and 

management (see Bubner, 2001). It seems that most audits and measures take a rather 

narrow view on innovation instead of considering the entire spectrum and complexity of 

companies. Different capabilities embedded in companies play a vital role to sustain long- 

term competitive advantages. Therefore, Marsh and Stock, 2003 point out that i is of 

paramount importance to put more attention to develop, improve and nurture the dynamic 

integration of capabilities. This might include all organisational capabilities for growth and 

success (Helfat and Peteraf, 2003). The purpose of the ICP models to investigate the 

dynamic nature of the innovation process that is the purpose of the ICP model, which 

provides an evaluation tool to estimate the probability of success of companies based on 

innovativeness and key capabilities for innovation and success. 

Empirical studies on innovation are mainly focused on specific industries or on a 

specific project analysed over the time perspective. Cross sector analysis have not 

obtained the attention of research to identify changes in innovation styles. 

To Sum-up 

A shorthand definition based on the outlined description can be summarised as follows: 

Previous research examined innovation mainly within specific sector, or in 

connection with a specific R&D project or either for start-up or mature 

companies. Holistic cross-sector investigations of innovation in the transformation 

process from a start-up to a more mature phase of business, considering multiple 

kind of typologies, has not been addressed sufficiently in the science of innovation 

management. 

2.3.1 Entrepreneurial Management & Innovation 

Considered the general facts about entrepreneurship (section 2.2.1), it is compulsory to 

explore in more detail the relationship between entrepreneurship and innovation. 

Maidique (1980: 59) highlights: "successful radical innovation requires a special 

combination of entrepreneurial, managerial, and technological role within a firm. As 

the firm grows and changes, these roles also change, and they tend to be perfbrined by 

different people in different ways ". In combination with theory of Scott (1973), 
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Maidique (1980) posits the theory that the role of entrepreneur is crucial for radical 

technological innovations, however it is obviously depending on the company's stage of 

development; further he makes clear that successful radical technological innovations 

need the participation of top management in the entrepreneurial network; and that in 

addition to the independent entrepreneur and the product champion, there is an 

important intermediate entrepreneurial role especially prominent in diversified 

companies; that is, the executive champion Moreover the scholars emphasize the 

relationship between the network of entrepreneurial roles and changes in innovation 

while companies grow (see Section 3.3.3 to obtain an overview on Social Networks & 

Innovations). 

Equipped with an innovation the entrepreneur has four different options. First option is 

to utilize the existing business to market the innovation. Second option is to establish a 

new business. Third option is to market the innovation together with others in 
. hint 

Ventures, Alliances, or Partnerships. Fourth option is to sell the innovation and/or apply 

the innovation to a higher system. 

There is a broad acceptance that the entrepreneur shifts from a start-up phase to a more 

mature phase of business by undergoing a path of learning and applying knowledge. 

To Sum-up: 

Entrepreneurship and innovations are interlinked. It becomes essential for the 

entrepreneur to combine the relevant mixture of capabilities, skills and knowledge 

(triggers) to succeed with his/her business idea. However, the entrepreneur has 

several options and paths to bring the idea to success. 

The next section gives a first overview of the concepts of knowledge and learning in 

conjunction to innovations. 

2.3.2 Knowledge Management & Innovation 

A strong relationship between knowledge and innovation exists. Harkerma and 

Browaeys (2002) acknowledge the work of Nanaka and Takeuchi (1995) by making 

clear that innovation is "structural and mental knowledge process ". Knowledge 
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includes attributes described as a `fluid mix of framed experience, values, contextual 

information and insight" (Davenport, 1998: 7). Scholars like Drucker (1998: 10) bridge 

the gap between knowledge and innovation stating: `We know that the source of wealth 

is something specifically human: knowledge. If we apply knowledge to tasks we already 

know how to do, we call it productivity. If we apply knowledge to tasks that are new and 

different, we call it innovation. Only knowledge allows us to achieve those two goals. " 

Grant (1996) states that the reason for companies to exists are grounded in the 

integration of knowledge provided by different individuals producing services and 

products. Knowledge is increasingly considered a commodity. It is packaged, bought 

and sold in ways and to levels never seen before. Especially advances in ICTs 

(Information and Communication Technologies) have reduced the cost of many aspects 

of knowledge activity, for example knowledge gathering and knowledge transfer. 

Moreover the degree of connectivity between knowledge agents has increased 

dramatically. Knowledge can be found in processes, relationships, policies, people, 

documents, conversations, suppliers, competitors and customers. It becomes the central 

influencing factor for changes in innovation styles in a knowledge driven economy. 

A potentially "fifth generation of R&D" model incorporates knowledge and the 

"knowledge worker" as a source of innovation. Savage (1990) adds that creative 

capabilities of professionals within and between companies exist - supported by 

dynamic teaming and virtual enterprising in the Knowledge Era. The traditional idea 

that innovation is based upon research (technology-push theory) and interaction 

between firms and other actors is replaced by the current social network theory of 

innovation, where knowledge plays a crucial role in fostering innovation. 

The knowledge utilized for innovations are not longer conceived as a discrete event 

arising from individuals (see 2.2.3. Social Network & Innovation). Dosi (1982) 

highlights that the knowledge is based on a process, or more specifically on a problem 

solving process. Further, Kline and Rosenberger (1986) emphasize on the formal and 

informal relationships between firms in an interactive process. Other scholars 

(Lundvall, 1988, Le Bas 1991, Rosenberg, 1982) explain it as diversified learning 

process with different dimensions, e. g. learning-by-using, -by-doing, and -by-sharing, 

of course by taking into consideration that learning arise from internal (see 2.2.3 Social 
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Network & Innovation - Organisational Networks) and from external sources of 

knowledge (see 2.2.3 Social Network & Innovation Inter-organisational Networks). The 

second results is in the creation of an innovation system (see Braczyk et. al, 1999; Acs, 

2000; Cooke and Boeckholt, 2000), a "systeme social d'innovation" (Amable, et. al , 
1997), a "milieu innovateur" (Storper, 1997; Maillat, 1995) or, as Porter (1998) coined 

it, as an "innovation cluster" caused by an interactive process of learning and exchange. 

To Sum-up: 

A shorthand definition based on the outlined descriptions can be summarised as 

follows: 

An essential part of innovation in the progress of exchanging codified and tactic 

knowledge. It can be described as an interactive process of learning and 

exchanging - the absorption of key capabilities. The innovation system or cluster 

emerges from the interdepence between actors/ knowledge holders. 

The next section put emphasis on the importance of taking human and social factors 

into account. Both inter-organisational and organisational networks contribute to enable 

knowledge sharing linked to innovativeness. 

2.3.3 Social Network & Innovation 

Social network theories can be found in a broad range of organisation studies in 

conjunction with innovations. It ranges from the social context of organisations to 

inter-organisational relationships (Burt, 1992; Nahapiet & Ghoshal 1998; Tsai & 

Ghoshal 1998). First attempts are recognised in the diffusion theory which focuses on 

the practice by which innovations are taken up by the social network over time (Gregor 

and Jones, 1999). Diffusion theory was initially introduced to consumer behaviour in 

the 70s. Rogers (1995) divided diffusion theory in four key pillars: innovation, 

communication channels, time, and the social system. With regard to innovation the 

approach of diffusion observes the development of a life cycle curve in order to forecast 

initial purchase sales of innovations. The second pillar, communication channel, is two 

folded and consists of mass media and interpersonal communications. However, 

external communication has an implication on early innovators and adaptors, while 
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interpersonal communication influences the momentum and shape of the diffusion 

process in the fullness of time (Mahajan, et. al., 1990). In addition, norms and beliefs 

have a huge impact in any diffusion process of innovations and become crucial of how 

and where innovations are spread. The diffusion model outlined by Rogers lacks in 

some aspects because it does not reconsider the market and competitive environment, 

competitive advantage, resource of allocation, marketing mix and other capabilities that 

might influence the speed and pattern of diffusion in alignment with the product life 

cycle (Lambkin & Day, 1989) Another limitation might be Caused by the fact that 

Rogers applied basic statistical parameters of normal distribution. Nor is there any 

empirical validation of the model and/or the attempted application. 

Derived from the technological network theories of innovation, the systems of 

innovation have emerged in the 90s. This view included clients, suppliers, consultants, 

government agencies and laboratories, university research as an important external 

source of information. Exchange of information is achieved by collaboration, network, 

and partnership. Later 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. "Productivity is no 

longer seen as additional productivity of operations but rather as a" systemic 

productivity of relations " where a firm 's competitiveness depends on the productivity of 

its interfaces or interactions. These new criteria require a organisational and 

functional paradigm where the performance of firms depends on the density and 

pertinence of relations and cooperation's between the actors of the productive system 

(other firm, suppliers, financiers, research institutions, education, regional development 

agencies, etc. ) through collaborative networks and clustering. Thus knowledge 

networks represent a further step, where capacities and rights to access a value located 

outside the company are developed" (Lengrand and Chatrie, 1999: 14): 

Nowadays, nany companies are increasingly cutting their spending on in-house R&D 

in favour of open, networked approaches to developing new products, processes and 

business lines. The benefits of an established social network can be described as social 

capital which has various forms, primarily trust, norms, and networks (see Dasgupta & 

Serageldin, 2000; Lesser, 2000). Coleman (2000: 6) defines social capital by its 
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function. "Social capital is not a single entity but a variety of different entities, with two 

elements in common: they all consists of some aspects of social structure, and they 

facilitate certain actions of actors - whether persons or corporate actors - within the 

structure. Like other forms of capital, social capital is productive, making possible the 

achievement of certain ends that in its absence would not be possible. Like physical 

capital and human capital, social capital is not completely fungible but may be specific 

to certain activities. A given form of social capital that is valuable in facilitating certain 

actions may be useless or even harmful for others. Unlike other forms of capital, social 

capital inheres in the structure of relations between actors and among actors 

With regard to innovation, social capital aims to achieve reduced transaction costs 

between companies (see below inter-organisational networks) as well as the cost that 

might be caused out of search and information, bargaining and decision cost, policing 

and enforcement costs - between the company and an actor or between actors within an 

organisation. In the following the inter-organisation networks and organisational 

networks are introduced: 

Inter-organisational Networks 

How do inter-organisational networks affect innovativeness? The far reaching impact of 

networks between organisations has proven especially for start- ups and less established 

companies (Baum et. al, 2000, Shan, et al, 1994, Stuart, 2000). Common wisdom holds 

that innovative companies have a greater readiness to cooperate and establish 

themselves in a central position within the alliance network. I fence, companies that are 

centrally placed within a network of alliances are more likely innovative. Powell and 

Grodal (2005) conclude that a positive feedback loop must exists, where innovative 

companies become continuously more centrally placed within the alliance network and 

as a result they tend to be more innovative (Ahuja, 2000; Baum, Calabrese, & 

Silverman 2000; George, Zahra, and Wood 2002; Godoe 2000; Sarkar, Echambadi, and 

Harrison 2001; Stuart 2000; Vinding 2002; Walker, Kogut, and Shan 1997). The rich 

technical, productive and social relationships in an alliance network foster 

entrepreneurship, experimentation, and collective learning (Van Aken and Weggeman, 

1998). 
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Organisational Networks 

What are the impacts of changing organisational structures? Over the last decades many 

companies searched for concepts to foster collaborative activities especially within 

R&D (Hagedoorn, 2002). There is correlation and positive impact between 

collaborative activities and companies capabilities to be innovative. Many informal 

networks within organisations accomplish tasks and create innovations more effectively 

than the procedures drawn on formal charts. Organis ations are complex webs of social 

ties. Network analysis supports the identification of three different types of 

relationships: 

1) The Advice Network outlines the well-known person in m organisation. Others 

depend on this person to solve problems or demand technical information. 

2) The Trust Network provides information on the persons within the organisation who 

share confidential and delicate political information and who back one another in crisis. 

3) The Communication Network gives an overview of employees who talk about issues 

linked to the work regularly (Krackhardt, 1993: 105). 

To Sum-up: 

A shorthand definition based on the outlined description can be summarised as follows: 

The social network influences innovation caused by the interactive process between 

the companies and different stakeholders. The social network of a company can 

differ between organisational and inter-organisational network - by both formal 

and informal contacts and structures. In addition, the diffusion process of 

innovations indicates how and where innovations are spread. 

For example the churn model of knowledge use and transformation, explained later in 

Section 3.4.2, uses the term collectives for the term network. The chum model 

combines social networks and knowledge. Bozeman and Rogers (2001: 769) states that 

the "churn model of scientific knowledge value emphasizes the distinctive properties of 

scientific and technical knowledge and. /i cures on the social context of its production ". 
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Earlier, of course the market pull theories recognised already the combination of 

tangible forms of capital and the intangible factors provided by information about the 

market. Also the chain- link theories of innovation contributed by taking into 

consideration the linkages between research, production, technology, development, 

sales, and marketing. Von Hippel (1988) suggested to pay more attention to the 

customer. Therefore, section 2.3.4 emphasizes Customer Management in conjunction to 

innovations. 

2.3.4 Customer Management & Innovation 

Many executives are aware that their companies need to improve how they manage 

innovation: In a Booz Allen survey (Jaruzelski et. al, 2005) of European senior 

executives (mostly CEOs, chief technology officers, and vice presidents of engineering 

and product development), nearly half of all respondents highlighted they were 

dissatisfied with their company's innovation performance. In particular, 48 percent were 

discontented with their company's ratio of innovation hits to misses, and 51 percent 

were dissatisfied with how their company identifies new service and product categories. 

However, the participants in the survey weren't vague about how to solve the dilemma: 

Out of a list of 12 potential steps their companies could take to improve their innovation 

practices, executives ranked "understanding their customers better" as the most 

important step to increase the value of innovation created in the product development 

process. 

Von Hippel (2005) stated "some 75 per cent of all commercial innovations. fail, vet we 

stick to the traditional ways ofR&D" (Kronberger, 2005). His research at MIT gave the 

idea that a lot of innovations were not triggered inside companies. Instead, he realized 

customers of products were ahead of the trend and developed the really new products. 

In general, opportunities arise from extensive research and will reach the market push 

effect, or the market has the need for something different or new pull cflect. Both 

approaches might be essential to be innovative and Tidd, et al. (2003: 43) comments it 

opportune: "sometimes the 'push' will dominate, sometimes the 'pull', but successful 
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innovation requires interaction between the two. The analogy to a pair of scissors is 

useful here, without both blades it is difficult to cut. 

To analyse changes in innovation styles it is mandatory to include various disciplines; 

customer orientation is one example which relates the knowledge exchange with other 

important stakeholders. Often customer orientation is seen as one out of three 

behaviours related to market orientation. The other two are related to competitor 

orientation and behavioural components. 

To Sum-up 

A shorthand definition based on the outlined description can be summarised as follows: 

Market orientation consists of different components already addressed in the 

previous sections (knowledge, social networks, etc. ), however customer orientation 

and customer intelligence are seen as important sources and triggers for 

innovations. 

In the next section, different innovation models are outlined. Some models have been 

developed traditionally by applying a more linear attempt to understand what is 

essential in the process of innovation. Other approaches are more cyclical in the use, 

transformation and re-use of knowledge. 

2.4 Frameworks/Models Innovation Management 

The aim of this section is to compare various frameworks/models designed to capture 

and explain the nature of innovation and its management. Recalling, one of the 

objectives of this thesis, the development of a model to evaluate the success probability 

based on innovativeness, capabilities and potential, the exploration of the common 

models and frameworks used in arena of innovation management is compulsory. Within 

section 2.4 seventeen models are described and compared applying a range of criteria in 

order to give a comprehensive overview. 

53 



Napier University Background Changes in Innovation Styles 

Napier University Business School 

2.4.1 Model of Technological Discontinuities 

Michael Lewrick 

The Schumpeterian standpoint on technology discontinues is the link between 

technological change and firm capabilities. In general the research on technology 

discontinuities believe that a technological change or discontinuity can be typified as 

either competence enhancing or competence destroying (Anderson & Tushman, 1990; 

Tushman & Anderson, 1986; Tushman & Romanelli, 1985). It is apparent that a 

substitution mechanism must exist by which outdated capabilities are substituted by new 

capabilities. Later research (Lavie, 2006) integrated the Schumpeterian perspective on 

technological discontinuities with the model of dynamic capabilities (see 2.4.2) to create 

a model of capability reconfiguration. 

2.4.2 Model of Dynamic Capabilities 

The idea of dynamic capabilities is based on evolutionary economics (Nelson & Winter, 

1982) and resourced-based-view. The resource-based-view lacked in emphasizing on 
factors surrounding resources by just assuming that they "exist". Literature of dynamic 

capabilities (Eisenhardt & Martin, 2000; McGrath et. al, 1995; Teece et. al, 1997) 

attempt to bridge the gap by investigating the connection between technological change 

and companies capabilities. For example, dynamic capabilities focus on the 

organisational processes, like learned patterns of activities, to modify capabilities. 
"Dynamic capabilities are what enable a firm to integrate, build, and reconfigure 
internal and external competencies to address rapidly changing environments (Teece et 

al., 1997). Dynamic capabilities are the firm 's processes that use resources to match 

and even create market change. Dynamic capabilities thus are the organisational and 

strategic routines by which firms achieve new resource configurations as markets 

emerge, collide, split, evolve, and die " (Teece, et al., 1997) s. 

LIV 

5 Note: The term "dynamic" in this context is not used in the sense of multi-period analyses but refers to 
situations where there is rapid change in technology and market forces, and "feedback" effects on firms. 
(Teece et at., 1997). 
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However, Eisenhardt and Martin (2000) see dynamic capabilities as best practices 

because of many common features across organisations. In general dynamic 

capabilities aim to adapt existing capabilities but as the concept had various 

reconfigurations. Provided in Table 2-3 is an overview of three mechanisms of 

capability reconfiguration. 

Aspect Capability 

Substitution 

Capability 

Transformation 

Capability 

Evolution 

Locus of change Portfolio of capabilities Particular capability 
------------------------------------------------- -- - 

Particular routine 
----------------- 

Action Acquire, discard, or retain Acquire, discard & modify Modify routine 

capabilities routines 
----------- 

Process 
------------------- 

Drastic immediate 
-------------------- -- 
Synchronized directed 

----------------- 
Continuous 

responses response experimentation 

Duration Immediate Gradual but confined Endless 

----------- 
Learning source 

------------------- 
External environment 

----------------------- 
Combination of internal & 

----------------- 
Internal to the firnen 

. 

external sources 
------------ 
Main influence 

------------------- 
Strong responsiveness to 

-------------------- -- 
Integration of new routines 

----------------- 
Strong path dependence 

attributes of technological with carryover of existing on prior 

change routines configuration 

Table 2-3: Mechanisms of Capability Reconfiguration 
Source: own table based on Lavie, D. (2006. '/60) 

Capability substation (left) and capability evolution (right) can be categorized as 

extreme approaches towards reconfiguration, with capability transformation (middle) as 

an intermediary between both of them. 

2.4.3 Model of Dynamic Innovations 

The model of dynamic innovations is based on the changing rates of product and 

process innovation in correlation with other business characteristics (e. g. competition 

and organisation). The model is purely based on historical studies on innovations "in 

their organisational, technical, and economic setting "(Utterback, 1996: 80). Utterback 
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(1996) separates three development phases of innovations, so called fluid, transitional, 

and specific. The fluid phase is characterised by a change which comes along with 

uncertainty with regard to process, product, competitive leadership, structure and so 

forth. Hence, product innovations deal usually with technical and market uncertainties 

while process innovations in this stage do not have major implications. The transitional 

phase is entered when the market for new product starts to grow. Here, process and 

product innovations are more linked - at this stage changes in the product cause more 

cost. In the last phase Utterback uses the term specific for the more common term 

mature and aims to describe that companies produce very specific products very 

efficiently. Further product and process are very close and companies are more likely in 

the stage of monitoring and controlling. Utterback (1996: 98) ask "is there a way to 

break out of this highly capitalized, highly controlled, and generally uninnovative mode 

of production? " but merely comes up with an example about flexible manufacturing 

and mass customisation, not tackling the challenges to shift from incremental to radical. 

Such an approach posits the theory that companies in general are slow in adopting 

radical technologies and usually a new leader emerges with new technologies as 

established companies fail to handle technological discontinuities. However, the role of 

leadership in the innovation process is less clear and research in this field i; in its 

infancy. 

2.4.4 Model of `Pentathlon' 

The `Pentathlon' model builds on good performance in five key areas rather than 

exceptional performance in one area. Goffin and Pfeiffer (1999) provide a simple 

framework that includes some of the organisational and process issues. The five area of 

innovation management are: innovation strategy, creativity and ideas management, 

portfolio management, project management, and human resource management. 

Innovation strategy is the communication of being innovative within a company. 

Followed by the decision of how to use technology, with additional emphasis on 

performance improvements and measurement of indicators. 
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Creativity and ideas management is basically the discovery of new ideas which address 

customer requirements. Creativity and ideas should draw from all employees. 

Portfolio Management is the attempt to collect all ideas and select the most appropriate 

in an efficient selection process. The portfolio should contain a balanced set of product, 

process and service innovations. 

Project Management is the capability to implement new products, services and 

processes including the project management typically applied specifics. 

Human resource management is one organisational factor that supports the creation of a 

culture in which staff members are motivated to contribute to innovativeness. 

2.4.5 Model of "stage gate" /2 "d/3`d Generation R&D 

There exists an enormous amount of models dividing the innovation process into 

different phases. In general the models differ in the complexity, perspective and 

priorities. Cooper's (1994) "stage-gate-process" model divides the innovation process 

into five stages, while integrating a market and technological perspective. The stages 

range from the preliminary assessment of an idea to its wmmercialization. After the 

accomplishment of one stage a gate is set up to decide whether continuing or 

exterminating the endeavour. A large number of stage models, including Cooper's latest 

development of a `third generation stage-gate model ", do not offer the flexibility 

required, because merely a formal process will not lead to outstanding innovation 

performance. Cooper's model of "stage gate" is obviously more realistic for smaller 

incremental innovations but lacks in adopting radical innovations. Other scholars try to 

overcome the described deficiencies and increase the flexibility within their concepts 

(see section 2.4.6 "chain-link " model or section 2.4.7 "Value Proposition Cycle "). 

2.4.6 Model of "Chain Link" 

The chain link model belongs to the linear sequential process model similar to the stage 

model described in section 2.4.5. Khurana and Rosenthal (1997/1998) developed a 

model including typical strategic management elements like ongoing product and 

portfolio strategy formulation and feedback. The scholars divide their model in Pre- 
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phase Zero, Phase Zero, Phase One, and the NDP Execution (NDP = New Product 

Development). The ongoing Pre-Phase Zero includes the idea generation and the 

market and technology analysis and is seen as the preliminary opportunity 

identification. Phase Zero generates out of the preliminary opportunity identification 

and the product & portfolio strategy of the product concept. The product concept 

incorporates a preliminary identification of customer needs, market segments, 

competitive environment, business forecasts and other plans. Followed by phase one, 

feasibility and project planning including technical specifics, exact product definition, 

and the NDP planning. Hereafter, go/no go decision is executed and kick-off for the 

NDP. 

This model has the same constraints as the stage gate model. It is suitably an excellent 

tool for innovation project management because of structure, front end activities and 

formal communication paths but also lacks in flexibility. Consequently, this model 

helps to develop incremental innovations but does not provide the platform for the 

development of radical innovations. 

2.4.7 The "Value Proposition Cycle" 

The "value proposition cycle" is one attempt to make the new product development 

cycle more flexible (Hughes et al. 1996). The objective is to enhance the effectiveness 

and efficiency through "continuous learning, identifying the certainty of knowledge, 

building consensus, and focusing on adding value to customers and end users " (Hughes 

et al. 1996: 91). The framework consists of four iterative loops to capture the market 

value (loop 1), develop business value (loop 2), deliver winning solution (loop 3), plan 

and apply the project (loop 4). In the time line from loop 1 to 4 the value is increased. 

During the entire process a continuous process of reaction and changes is applied to 

enable permanent learning. 
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2.4.8 Fourth Generation R&D Model 

Miller and Morris (1999) presented the "fourth generation R&D Model" with the 

objective to solve the innovator's dilemma. The model builds on a spiral business 

process for capability and architecture development. Hereby two management 

principles are combined, knowledge and technology, to provide a platform for 

customers and suppliers to learn. A feedback mechanism allows detecting errors. The 

model appreciates knowledge as part of the process of creating new products and 

processes. The capabilities are a combination of people (with knowledge), tools, 

technology, and processes. Products and services are tools delivering capabilities to 

customers (people), which means delivering products and the knowledge to use the 

products. The process of learning and applying new capabilities is organised in moving 

communities of practice, whereby the capabilities are tracked in the financial 

accounting system to control intangible and tangible assets. The model adds a "T- 

shaped" marketing and R&D function in comparison to the "third generation". Two 

labs, an innovation lab and an application lab are set up. The innovation lab is described 

as "public" consortium on a university campus. On the other side the application lab is a 

proprietary partnership off-campus that enables to bunch the innovation on the market 

and can be utilized as an incubator for start-ups that take part in the lab (Miller, 2001). 

In comparison to the 3`d Generation R&D Model (see section 2.4.5) this model adds 12 

new principles to overcome some limitations of the previous approaches. One of the 

principles is another model presented by Nanaka and Takeuchi, 1995 (see 2.4.5) related 

to process based knowledge models. 

2.4.9 Guaranteed Innovation Model 

The "guaranteed innovation model " is strongly connected to customers, business 

strategy and other "fuzzy front-end" concerns. Kuczmarski (2001) outlined a model 

consisting of seven components: priority, policy, platoon, process (termed together in 
the model as a 'funnel "), and problem orientation, platform, payback measures (termed 

together in the model as 'fuels "). 
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2.4.10 NCD Model for the FEI 

The New Concept Development (NCD) Model for the Front End of Innovation (FEI) is 

the result of a joint development of nine companies and the Stevens Institute (2006). 

The representatives of the companies realized a lack of common language and 

consistency in definitions of key elements in the best practices of the "fuzzy front-end". 

The NCD Model for FEI aims to provide a fundamental framework to understand the 

front end of innovation and a common structure and terminology for best practices. The 

NCD is a non linear approach which includes various elements of front end innovations. 

The model takes into account the transformation from an "opportunity" or an "idea" 

into a "concept". The transformation is set-up to go back-and-forward multiple times 

among various elements before finding the final result. The centre of the model is 

expressed as an "Engine" (relatively controllable: leadership, culture and business 

strategy) surrounded by the "influencing factors" (relatively uncontrollable; and include 

uncontrollable external effects: Competitive Environment, Enabling Sciences, 

Organisational capabilities, as well as the outside world: Customers, Competitors, New 

Entrants, Substitutes, Suppliers, Society, and Regulations). The core front-end elements 

are split in "Opportunity Identification" "Idea Generation" and "Opportunity Analysis" 

linked to "Idea Selection" and "Concept Definition". The stage "Concept Definition" is 

the only exit from the NCD Model to new processes, products or technology 

developments. 

2.4.11 Generic Phase Model 

The "generic phase model" outlined by Tidd et al (2001) realized that many specific 

differences in the innovation processes and innovation systems exist. Every company is 

unique, however the scholars, who developed the model insist that it is possible to 

locate a common generic structure behind all of them. The generic phase model consists 

of four elementary phases (scanning, selection, resourcing, implementing) added with 

an optional phase (reflecting and learning). The overall question of this model is to 

identify their specifics in the context of radical innovations. 
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2.4.12 Complex Adaptive System Model 

The "Complex Adaptive System " model is based on Newtonian equilibrium theory and 

scientific principles of management developed by Taylor (1911). Harkema and 

Browaeys (2001) regard innovation as a complex process. They posit the theory that 

innovations are best described as a structural and mental knowledge process - "(.. J a 

process in which knowledge is absorbed, assimilated, shared and used with the aim to 

create new knowledge " (Harkema and Browaeys, 2001: 1). A "successful" innovation 

process taps into two dimensions: the capability to produce new idea, and the 

capability/skill to transform these ideas into a successful proposition. The Complex 

Adaptive System is based on the theory of complexity. It therefore follows that 

innovation is unpredictable and results in unprecedented events and can be depicted as a 

"process wherein knowledge is absorbed, assimilated, shared and used with the aim to 

create new knowledge" (Harkema and Browaeys, 2001: 14). 

2.4.13 The Churn Model 

The "churn model" presented by Rogers and Bozeman (2001) emphasize that 

throughout the entire innovation process, knowledge is utilized and transformed at 

different stages. The scholars' intention is to overcome the limitations of classical linear 

models (see 2.4.5 "stage model"), especially limitations caused by unrealistic 

assumptions due to the sequential approach applied to innovation. The churn model 

identify the necessity of knowledge and how it might fit in the overall process of 

innovation. Rogers and Bozeman (2001) coined outside mainstream innovation 

literature the term "Knowledge Value Collectives " (KVCs) which presents a group of 

people and/or institutions that collaborate with a linked set of knowledge. They describe 

the process of transforming knowledge during the various stages of innovation as the 

11 use and transformation theory ". 

The `fourth generation model" (sec 2.4.8) of Miller and Morris (1999) has similarities 

to the churn model. 
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2.4.14 The Socialisation-Externalisation-Combination-Internalisation Model 

The Socialisation-Externalisation- Combination-Internalisation (SECI) model provided 

by Nonaka and Takeuchi (1995) is based on combining existing knowledge in a new 

manner to create new ideas or innovations. The model includes the theory of 

knowledge, organisational theory, and the theory of innovations. The model exists of 

five-phases to create knowledge: (1) sharing tactic knowledge; (2) creating concepts; 

(3) justifying concepts; (4) building an archetype; (5) cross- levelling of knowledge. 

The model is built on the idea of four modes of knowledge, namely socialization (from 

tacit to tacit), externalization (from tacit to explicit), combination (from explicit to 

explicit), and internalization (from explicit to tacit). The scholars build their approach 

along a knowledge spiral including field building (socialization), dialogue or collective 

reflection (externalization), networking or linkages of explicit knowledge 

(combination), and learning by doing (internalization). 

Like many other models for knowledge creation in organisations (e. g. DRN or DIA) the 

SECI is process based and lacks in the integration of capabilities for innovation DRN 

(Discovery, Realization, and Nurture) is a hierarchical process based knowledge model 

created by Tranfield et al. (2003), while DIA (Discover, Incubation, and Acceleration) 

is a process based knowledge model presented by O'Connor and Ayers (2005). 
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2.4.15 The "Two stage decision making process" Model 

Amara et al. (2005) see the innovation process for radical innovations as two stage 

decision process. The first stage is a general go/no-go decision to innovate. The second 

stage is the decision about the radicalness of the innovation the company likes to follow. 

The Canadian scholars present a model that goes beyond the concept of dichotomy by 

applying several indicators to a possible scale of radicalness. The entire decision 

making process is based on various types of learning, namely learning by searching, 

learning by training, learning by using, learning by doing, and learning by 

interacting Especially for the second stage the main influencing learning factors `Making 

the form of research and information networks (learning by interacting), training 

employees in relation to innovation (learning by t-aining) and promotion linked to 

introduction in the market of new or improved products (learning by doing) "(Amara, et 

al., 2004: 20). The authors result that all these contribute more than any other 

explanatory variable to describe radical innovations. 

2.4.16 The systematic innovation model 

A systematic innovation model presented by Amidon (1997) aims to combine different 

innovation models and the integration of several factors: business strategy, information 

and knowledge resources, IT networking, performance measures and evaluation, 

organisational culture and structures, human and psychological factors. The model is 

fragmented in five Phases: Phase I is initiated by a technology push or demand pull 

(information, knowledge, product prototype, etc. ). Phase 2 recognizes the knowledge 

exchange between people: i is understood that ideas flow between researchers and 

users. In this stage much knowledge exchange has a one way emphasis. Phase 3 

recognizes a shift towards a knowledge collaboration. However, at is this stage there is 

less certainty at the outset of "what" is finally developed. Experts form various 

disciplines jointly collaborate to solve a problem. Caused from the interaction new ideas 

and insights evolve. Phase 4 puts more emphasis on management issues adapting a 

systematic and systemic approach. Priorities are reviewed continuously with regard to 

progress of the innovation and market developments. The innovation system is accepted 
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as continuous learning system. Finally, Phase 5 utilizes knowledge innovation networks 

for a dynamic business development. Various strategic business networks (SBN) are 

interlinked, each of them with a special intention, again interlinked with many common 

partners. "Networks ebb and flow" but "knowledge flow" is seen as the source of 

collaborative advantage (Amidon, 1997). 

The systematic innovation model includes various elements essential for innovativeness 

while focusing on values chains and strategic business networks, 

2.4.17 Framework - "7 Rules for Innovation" 

The seven innovation rules aim to establish a framework for successful execution of an 

innovation strategy. The seven rules are (Davila et. al, 2006: 5): 

1. Exert strong leadership on portfolio decisions and encourage significant value creation. 

2. Integrate innovation into the company's basic business mentality. Make it a core competency. 

3. Align the amount and type of innovation to the company's business: select a "play to win" or a "play 

not to lose" innovation strategy. 

4. Manage the natural tension between creativity and value capture so that the company generates 

successful new ideas while gaining the maximum return on its investment. 

5. Neutralize organisational antibodies that kill off good ideas because they're different from the status 

quo. 

6. Recognize that the fundamental building blocks of innovation are networks that include people and 

knowledge-both inside and outside the enterprise. 

7. Create the right metrics and incentives to foster innovation. 

The scholars highlight that successful innovations are not only driven by breakthrough 

technologies, but also through working business models. Moreover networks are 

essential because in their view individuals are not the key element. Networks are 

considered within the company (including marketing, manufacturing, R&D) as well as 

outside the company (including customers, suppliers, and strategic partners). The 

overall innovation process begins with creativity (including idea generation, 

prototyping, experimentation, idea selection) and finds its end with value capture 

(including project management, manufacturing, commercial rollout). The entire process 

needs measurement and monitoring for innovation performance. 
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2.4.18 Conclusion Frameworks /Models 

The different models and frameworks include distinct causes or motivators of 

innovation. 

The linear models (Section 2.4.3; 2.4.4; 2.4.5; 2.4.6; 2.4.8; 2.4.9; 2.4.13) with stages of 
innovation are set-up in stepwise manner. Such an approach is useful for incremental 

innovations. However, these models are deficient in flexibility, rapid prototyping and 

top management support in early stages. 

Other models depict the way towards innovation as an iterative process (Section 2.4.7; 

2.4.8,2.4.10; 2.4.11; 2.4.13). The loops of innovation try to achieve their objectives 

mainly by trail-and-error. 

Dynamic models of innovation (Section 2.4.8; 2.4.13) combine the idea of loops and 

stages but in a less linear approach to integrate various loops, tangents and stages to 

achieve the desired outcome. 

Other frameworks provide merely a list of prerequisite factors (Section 2.4.3; 2.4.4; 

2.4.17) which might be essential for innovation to take place. Such innovation 

inventories give merely a rough idea of influencing variables. 

Some models integrate the prerequisite factors within the innovation process, while 

others merely state the external factors that must be in order upfront before innovation 

is able to take off. 

Systematic innovation models have the objective to integrate and build more flexibility 

on current product/service areas as well as looking for new opportunities (Section 

2.4.14; 2.4.15; 2.4.16). Incorporating the social networks has been the latest 

modification of the models (Section 2.4.10). 

Figure 2-1 provides an overview on the different models with various requirements. 
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Model/ 
Framework :oe4; 04 
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Technology Push 0 ®®® ®®* ®®®®1 ® ®®®® 

Flexibility ®0119000100 ®®®®®®®® ® 

Holistic Approach 0 ®0 Q0 ®®0 Q S®® 010 o 

- incl. Economy ®®Q ®®®®®®O ®® ®® 

- incl. Industry (91(910(00 ®®®®6 ®®®®®® 

- incl. Business 0101000 ®®® 000 0 (002 

- incl. Product ®®ý ®®®®®®ý ® 0060 

- incl. Customer ®® 00 ®®0 ®S 0®0®® 01 1 

- incl. Supplier ®Q 0101610 0010& ®® ®® (D I 

- incl. Universities ®® 0Q 01010 ®Q 00 00000 1*0 

- incl. social network ®0Q0 010 0 ®0 ®®®®®® ® 
Involvement Strategy ®®0 ®® ®0 50®® 0106 0 

Top-down ® ®® 0® ®®®®®® ®®®®® 

Bottom-up ®®®Q®®®®®®® ® ®® 

For Incremental inno. 0 0®®®®®" SSQ0 0®® 

For Radical inno. 010100010 ®®Q I® ®® 

Products S 0100 00 0 010 0®®o ®®® 
Processes 0010000 0400"000 ®®® 
Services 0 00000 00 0S®®" ®® 

Technical QQ 0000 ® ®" 

1 Administrative 5 00000 0 ®Q 00 

�Leadership" 0®00000 95 @00 0- 0 

I Legend: 0 fulfill ® partly fulfill 0 not fulfill 

Figure 2-1: Overview Innovation Models/Framework 

Source: own figure based on section 2.4 
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All models and frameworks are based on conventional management practice with lower 

uncertainty domains. For breakthrough innovation other management practices are 

necessary because radical innovations are endeavours with high risk and uncertainty. 

2.5 Summary Chapter 2 

The conception of innovation has evolved significantly over the last decades. It appears 

that the complex theories of innovation can be explained by the increasing extent of 

social ingredients in the explanation of innovativeness. Originally based on tangible 

forms of capital and the necessity of pull and technological push, innovation 

management is today integrated in a larger system. Six successive theories can be 

summarised: 

I. Innovation derived from science (technology push). 

2. Innovation derived from market/customer needs (market pull). 

3. Innovation derived from linkages between actors in markets. 

4. Innovation derived from technological networks. 

5. Innovation derived from a knowledge driven management. 
6. Innovation derived from social networks. 

Innovation Management can be described as an interactive learning and problem 

solving process, involving relationships between firms with different actors, by utilising 

internaUexternal sources of knowledge and capabilities to create radical or incremental 

improvements in products, services, and processes or innovations related to 

administration or technical improvements. Innovation on one hand and entrepreneurship 

on the other hand are intimately interrelated and influenced by the social network. 

In order to analyse changes in innovation styles as a new area of innovation 

management, it was necessary to first research the previous studies and literature related 

to innovation. 

The literature review and discussion on various innovation models aimed to evaluate 

the body of writings in the field of innovation management. A very broad investigation 

has been chosen to capture the complexity of innovations and show the impact of 
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various factors to innovation. The literature review was essential to understand that the 

knowledge of innovation management is not static and that some areas have not been 

analysed in previous research. The investigation of different innovation models have 

proven that knowledge about managing innovation has changed over the last decades. 

Once the study has been completed, it was possible to identify important fields where 

this thesis will enhance the contemporary knowledge on innovation management. 

Consequently, for the exploration of changes in innovation styles many factors must be 

considered. The contemporary innovation models do not consider the transformation 

process from a start-up company to a rmre mature phase of business. Moreover, only a 

holistic investigation including specific theoretical contributions from the main pillars 

defined in the previous sections, in combination with a strong research framework, will 

lead to more meaningful insights to innovation management. 

The following chapter 3 has been developed on the literature review. 
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3 RESEARCH 

The research included a population of 530 companies, 216 companies participated and 

171 cases have been completed. The completed cases have been used for the exploration 

of changes in innovation styles. The reason for the 41 non-completed might be caused 

by the fact that the online questionnaire needed in average 32 minutes to complete. 

Many companies have been stopped immediately after they have entered the 

participation code which has informed them about the length of the questionnaire. 15 

companies have stopped to fill in the questionnaire after 15 minutes. The following sub- 

sections outline the objective of the research, problem statements and research 

framework and design. Further, the aim of the literature review, data analysis and the 

limitations are stated before the hypotheses are introduced. A major part of this chapter 

is dedicated the development of the research instrument, the outcomes of the 

exploratory interviews and the execution of the IMA start-up and mature. 

3.1 Overall Objective of Research 

The objective of the thesis is to fulfil some characteristics beside the research questions 

asked and problem statement outlined (see section 3.2): First of all, clarity i. e. to present 

a complex matter in a comprehensive and understandable way. In addition, 

interdisciplinary tasks i. e. to offer a framework and a related vocabulary that enables 

both experts and users of various backgrounds to discuss the topic in an effective and 

efficient way. Last but not least, suitability, i. e. to offer a concept that allows the 

integration of different views into a holistic approach suitable for the analysis of 

changes in innovation styles. It is of importance to relate the research to reality, i. e. 

developing an operational model as a derivate of the exploration of innovation styles in 

various performance levels and phases of business. 

For all of the contributions about the importance of innovation, innovation management 

and social networks in business, the topics are generally not understood this is caused 

from the fact that past research has been inconsistent, inconclusive, and lacking 

expressiveness. In addition, most research into the business world still focuses on 
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mature companies, with comparatively little research examining the transition process 

from start-up to established mature companies. The aim of this study is to provide a 

view of innovation management and how changes of innovation styles in the time 

perspective are influenced. 

3.2 Problem Statement, and Research Question 

The starting point for the definition of the problem statement was a significant analysis 

of historical data and secondary information. As mentioned before the following study 

is an attempt to provide a more meaningful and defensible pattern for changes in 

innovation styles. From this the following research question can be formulated: 

What are the influencing factors and capabilities that make changes in innovation styles 

happen? How firms change their innovations styles over the time perspective? Is it 

possible to identify a general pattern of when and how changes in innovation styles 

occur? 

Certainly many more sub-problems exist but it seemed to be of more practical 

importance to address these sub-problems from the nucleus of the research area (sec 

section 3.6). 

Outlined in figure 3-1 is the main objective of the thesis. From a birds-eye perspective 

three main factors influence innovativeness. Within the thesis the focus is on the 

capabilities which influence innovation and success (shown as the darkened are in 

figure 3-1). Consequently, the thesis is not exploring the impact of the financial 

performance to innovation, nor the personal or soft factors which influence the 

innovativeness. Hence the study is partial as it as investigates only one of the main 

determents of innovation. 
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Overview of Influencing Factors 

Financial Performance 

Innovativeness 

-2006 - Mrnxi Lernet- GO & t, .b n5lySS- 

Personal Factors 

Figure 3-1: Overview of Influencing Factors 
Source: own figure based on research process, strategy on overall objectives of thesis 

3.3 Research Process and Framework 

The entire research process was designed to provide a comprehensive view of 

innovation management (see Appendix-2). The research nature of the study implied a 

clear methodology to define the sources of the information and main criteria for the 

dissertation, comprising the following tasks outline in Figure 3-2: 
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Overview of Tasks 1-14 and main criteria for Thesis 

Statistical Statistical Qualitative 
validation erification of ICP validation 

(Chapter 6) (Chapter 6) (Chapter 6) 

Discussion of 
Findings & 
Conclusion 
(Chapter 7) 

- yaw C. +. ry - Ch. q.. M INO.. mn stW. - 

Figure 3-2: Overview of Tasks 1-14 and main criteria for thesis 
Source: own figure based on research process, strategy on overall objectives of thesis 

For the desk research a rough framework has been outlined (see Appendix-3), combing 

different paradigms linking four major topics, namely Entrepreneurship, Knowledge 

Management, Innovation Management, and Social Network. From a birds eyes view 

context, content and organisational behaviour have been identified as main parameters 

to be included in the research instrument. Context is related to strategic decision, 

performance objective, and the ethical norms of innovations to generate a holistic 

understanding of risks, end- user context, market orientation, competitors and the impact 

to society over time and space. Content is related to the capabilities (e. g. technical, 

scientific and technological traits of innovations), the nature of innovations and different 

typologies. It deals with the scope of work, and the requirements of professional 

expertise and know-how to push innovations. Organisational behaviour is linked to the 

attitude of decision makers, power asymmetries and topics associated with corporate 

culture and economic impacts of innovations. 

This conception has been followed through the entire thesis and was basis for the 

outline of the research instrument (see Appendix-4 and Appendix-5) 
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3.4 Research Design 

Michael Lewrick 

The research design was set-up to provide a broad overview about the complexity of 
innovation management and in a further extent to explore the influencing factors and 

capabilities for changes in innovation styles. The research strategy was based on 

deductive and inductive research. In the following, essential sections of the research 

design are discussed. 

3.4.1 Literature Review 

Initially the relevant literature and published work on innovation management, 
knowledge management, entrepreneurship, and social network has been reviewed (see 

Chapter 2). Moreover a critical assessment to the appropriateness of the methodology 

was undertaken. The objective of the literature review was to gain far-reaching 

knowledge about the various dimensions. A relevance tree was applied to structure the 

literature in order to guide the research process (Sharp and Howard, 1996). 

A variety of approaches have been used to conduct the research: searching and using 

tertiary literature sources; obtaining relevant literature referenced in books and journal 

articles; secondary literature; and the internet as well as internal and public databases. 

3.4.2 Data Analysis 

Information derived from the instrument and subsequent interviews have been subjected 

to the data analysis (see chapter 4). They are both subjective and objective (correlation 

coefficients) in nature. 

A unique identification variable was generated for each case/record. Before the data set 

was examined verification and data cleansing was applied to continue merely with 

completed cases. Various series of cross tabulations have been executed to identify any 
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inconsistent relationships, unexpected averages and large number of missing values. 

The statistical methods applied to obtain a clear picture of changes in innovation styles 

are described in Chapter 4 and 5. 

Statistical validation of the ICP model has been attempted using factor scores in 

statistical modelling (see Chapter 6). 

3.4.3 Limitations 

Limitations are caused by methodological issues related to data and methods applied in 

the studies of changes in innovation styles. 

A general limitation is caused by the fact that the term innovation lacks consensus about 

the meaning of the term. Moreover, hcremental and radical innovations have been 

conceptualized in many different ways. The lack of consensus and the board spectrum 

between incremental and radical might cause misconception to the respondents. In 

addition respondents tend to overestimate the novelty of innovations, especially start- 

ups and smaller companies penetrating a local or regional market do not compare their 

innovations on a global scale. This constraint is alleviated by providing an example or 

definition of degrees of innovation and/or by applying a Likert scale which indicates the 

novelty of the innovation or/and degree of change. 

The questionnaires for data collection tool and the ICP model as to tools evaluate the 

data give no general advice on behavioural basis, like the personal characteristics of the 

entrepreneur or the competences of a single manager in a company. This can be seen as 

limitations because financial performance and the soft issues like the team spirit, the 

motivation of management, etc. are not captured in the exploration of data and 

consequently it has not been considered in the ICP Model. A clinical approach used in 

the ICP is only partly capable to capture soft factors. In addition, the ICP is build as a 

supplementary tool to financial analysis and personal exploration to evaluate soft 

factors. 

The ICP is also not evaluating the company by accessing multiple stakeholders. 

Some limitations are seen in the qualitative validation of the ICP Model, because 

answers provided by the experts come from their opinion, experience, and expert focus 

and could therefore be incorrect for the particular purpose of the operational ICP model. 
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3.5 Hypotheses 

The hypotheses refer to the findings in Chapter 2. The Iterature has been reviewed 

critically to identify the recurring questions about innovations. To fulfil the objective of 

undertaking a holistic analysis, different categories with strong variables have been 

identified. The categories of innovations are context-dependent and influenced by 

antecedents clustered in Basic Company Data & Characteristics, Product/Service 

Development (incl. Customer Orientation, Competitor Orientation, Market & 

Competitive Environment, Diversification & Learning); Innovativeness (incl. amount 

of incremental and radical innovations realized in the typologies: processes, products, 

services, administration, technical; incremental and radical innovation performance; 

Resources for innovations); Innovation Capability (incl. Knowledge and Management) 

Social Networks (incl. Organisational networks and inter-organisational networks), 

and Outcomes (e. g. measurement tools for innovations) variables (see Russell, 1990). 

The hypotheses are tested on two surveys, a) start- up companies - b) mature companies 

(on three major performance levels, Low Performer (LP), Average Performer (AP), and 

High Performer (HP)). The comparison of these profiles is the central point of analysis 

to identify the changes in innovation styles over the time perspective. The hypotheses 

are built on the central question: What are the influencing factors and capabilities for 

radical innovations and incremental innovations? (Green et. al., 1995; Cooper and 

Kleinschmidt, 2001; Dorroch and Mc Naughton, 2002; Chandy et al., 2003; Sourescu et 

al., 2003; Kenny, 2003). This is based on the assumption that radical innovations 

improve competitive advantage, foster growth and create opportunities in new markets 

(Lynn et. al, 1996; McDermott & Handfield, 2000; Mc Dermott & O'Connor, 2002). 

On a macro perspective: start-ups in general, and innovative start-ups in particular are 

seen as an important factor for economic growth and job creation (Dejardin, 2002, Acs 

and Audretch, 1990; Storey and Tether, 1996; Kirchhoff 1995; Birch 1979; Brüdel, 

Peisendörfer, and Ziegler, 1998). The hypotheses tested are in accordance with the 

explanation on innovation defined and used in the research instrument: "Innovation can 

be described as the ability to define and create new products and services and quickly 

bring them to market - an increasingly importance source of competitive advantage 

Further, innovation is categorized in different typologies for incremental and radical 
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innovations in the underlying research instrument: process, products, services, 

administrative and technical features. Radical process innovations fundamentally 

change the activities of an organisation and present a clear departure from the previous 

way of conducting business. Incremental process innovations do not cause significant 

departure from the status quo. Radical product/service innovations are characterised as 

breakthroughs in goods, services, and technologies. In contrast, incremental 

product/service innovations are improvements/expansions of existing products/services. 

Radical administrative innovations evolve from entire new nodes in networks or new 

relationships among people who interact to accomplish a particular goal. Incremental 

administrative innovations rely on already established networks and already existing 

relationships among people to accomplish a particular goal. Last but not least, radical 

technical innovations are described as entire new technical systems directly related to 

primary work of the organisation Incremental technical innovations are improvements 

of technical systems. 

Customer Orientation: Understanding customers increases the value of innovation 

created in the product development process. Some customers of products might be 

ahead of the trend and develop really new products (Hippel, 2005). Lukas and Ferret 

(2000) find also that customer orientation increase the introduction of new-to-the world 

products and reduces the launching of me-too products. It seems that market needs 

drive innovations. Based on this, the following is hypothesized: 

Hypothesis HI (Radical Innovations): 

Ho(, ). - There is no relation of customer orientation to radical innovation 

V 

Hair. Customer orientation is related to radical innovations 

Hypothesis HI (Incremental Innovations): 

HO (j). - There is no relation of customer orientation to incremental innovation 

V 

H,, (i): Customer orientation is related to incremental innovations 
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Competitor Orientation: Organisations that are focused on their competitors are less 

likely to come up with radical innovations. A strong competitor orientation causes "me- 

too " products and incremental innovations (Lukas and Ferrel, 2000). Based on this, the 

following is hypothesized: 

Hypothesis H2 (Radical Innovations). 

Ho(r). There is no relation of competitor orientation to radical innovation 

V 

Ha(, ): Competitor orientation is related to radical innovations 

Hypothesis 112 (Incremental Innovations): 

HO(1): There is no relation of competitor orientation to incremental innovation 

V 

Ha(i). Competitor orientation is related to incremental innovations 

Market & Competitive Environment. Common wisdom holds that competition is an 

influencing factor for innovativeness. Competition is a driver for innovation (Utterback 

1974, Kimberly and Evanisko, 1981). More recent research explored a positive 

relationship between market orientation and innovation operationilised in the amount of 

innovations implemented (Han et. al., 1998, Hurley & Hult, 1998, Lukas and Ferrel, 

2000). Entrepreneurs and Managers must scan the market more carefully in a high 

competitive environment. Consequently, innovation is necessary to survive and grow. 

Based on this, the following is hypothesized: 

Hypothesis H3 (Radical Innovations): 

Ho(, ): There is no relation of the competitive environment to radical innovation 

V 

Ha(r): Competitor Environment is related to radical innovations 

Hypothesis H3 (Incremental Innovations): 

H0ý(1): There is no relation of the competitive environment to incremental innovation 

V 

Ha(j): Competitor Environment is related to incremental innovations 
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Company Characteristic - Centralisation: There is agreement that centralisation 

supports the process to discover innovations. However, centralisation in larger and more 

mature companies does not allow involvement of employees of lower levels. 

Consequently, they do not feel involved in the innovation process. Centralisation does 

not support communication and knowledge transfer but it is obviously necessary to be 

innovative (Khan and Manopichetwattana, 1989). On the other side, the concentration 

of power is necessary for the successful change process and associated with the 

capability to be innovative (Dewer and Dutton, 1986). Based on this, the following is 

hypothesized: 

Hypothesis H4 (Radical Innovations): 

Ho(, ): There is no relation of centralised inter functional coordination to radical 

innovation 

V 

Ha(, ). Centralised inter functional coordination is related to radical innovations 

Hypothesis H4 (Incremental innovations): 

HÜO: There is no relation of centralised inter-functional coordination to incremental 

innovation 

V 

Ha(, ): Centralized inter-functional coordination is related to incremental innovations 

Diversification & Learning: A diverse portfolio of products and services has impact to 

R&D because resources have to be split between several R&D activities. Consequently, 

the number of resources allocated to R&D has an impact to innovativeness (Boecker, 

1997; Hoskisson et al 2003). However, diversification causes more knowledge that can 

be used for inventions and promotes the dissemination of diverse ideas (Day, 1994; Hitt 

et al. 1996). 
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Hypothesis H5 (Radical Innovations): 

Ho(, ). - There is no relation of diversification/exploration to radical innovation 

V 

HQ(r). Diversification/exploration is related to radical innovations 

Hypothesis HS (Incremental Innovations): 

Ho(, ): There is no relation of diversification/exploration to incremental innovation 

V 

Ha(j). Diversification/exploration is related to incremental innovations 

Innovation Capabilities - Knowledge: There is common understanding that 

knowledge/skills are essential to explore tomorrow's capabilities (Leonard, 1998). The 

challenge is that some knowledge becomes redundant or is not available at certain time 

and therefore it has to be acquired (further explanations to innovation and knowledge 

see section 3.3.2). 

Hypothesis H6 (Radical Innovations): 

Ho(, ): There is no relation of active knowledge/skills seeking to radical innovation 

V 

HQ(r): Active knowledge/skills seeking is related to radical innovations 

Hypothesis H6 (Incremental Innovations): 

Ho(, ): There is no relation of active knowledge/skills seeking to incremental innovation 

V 
HH(I). Active knowledge/skills seeking is related to incremental innovations 

Innovation Capabilities - Management (Education): Common wisdom holds that 

manager/entrepreneurs with higher education tend to be more open minded with regard 

to organisational change. In general, education is also thought to support the better 

understanding of diverse information that in turn enables innovativeness (Blind & 

Grupp, 1999; Faber and Hesen, 2004). 
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Ho(,. ). - There is no relation of higher- education of the manager/entrepreneur to radical 

innovation 

V 

H,, (, ): Higher education of the manager/entrepreneur is related to radical innovations 

Hypothesis H7 (Incremental Innovations): 

HoO: There is no relation of higher education of the manager/entrepreneur to 

incremental innovation 

V 

Ha(j). Higher education of the manager/entrepreneur is related to incremental 

innovations 

Management (Tenure): Changes in innovation styles occur over time. Generally it is 

assumed that managers with longer tenure have the knowledge and experience of how 

to accomplish objectives, manage office politics, and accomplish organisation targets. 

However, managers with higher level of tenure are less open for new ideas or radical 

changes caused from fear to lose status quo and strategic persistence (Ancona and 

Caldwell, 1992; Boecker, 1997; Campbell, 1993, Katz, 1992; Finkelstein and 

Hambrick, 1990; Grimm and Smith, 1991; Wiersema and Bantel, 1992). 

Hypothesis H8 (Radical Innovations): 

HO There is no relation of high tenure to radical innovation 

V 

H�(, y: High tenure is related to radical innovations 

Hypothesis 118 (Incremental Innovations): 

Ho(, ): There is no relation of high tenure to incremental innovation 

V 

Ha(, ): High tenure is related to incremental innovations 
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Social Network (Organisational): Innovations occur within collaborative activities 

between R&D, marketing, manufacturing and other functions (Zahra et. al, 2000; 

Hagedoorn, 2002). Common wisdom holds that collaborative 

activities foster company's capabilities to be innovative. Within the start-up activities 

the entrepreneur utilizes his personal networks of peers and family which can play a 

crucial part (Rosenblatt, ct. al., 1985) 

Hypothesis H9 (Radical Innovations): 

Ho(, ): There is no relation of collaborative activities to radical innovation 

V 

H,, (r): Collaborative activities are related to radical innovations 

Hypothesis H9 (Incremental Innovations): 

Ho(I): There is no relation of collaborative activities to incremental innovation 

V 

Hffl): Collaborative activities are related to incremental innovations 

Social Network (Inter-organisational): Innovation is often linked to the inter- 

organisational networks between companies. Especially start-ups and less established 

companies benefit from inter-organisational networks (Baum et. al, 2000, Shan, et al, 

1994, Stuart, 2000). Sonic scholars incorporate a broader view on social capital and 

include elements of friendship, trust, and reciprocity Coleman, 1988; Nahapiet and 

Ghoshal, 1998). Common wisdom holds that innovative companies have a greater 

readiness to cooperate and establish themselves in a central position within the alliance 

network. 
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Hypothesis HIO (Radical Innovations): 

Ho(r): There is no relation of a central position in a network to radical innovation 

v 
Ha(i): A central position in the network is related to radical innovations 

Hypothesis HI0 (Incremental Innovations): 

Ho(, ): There is no relation of a central position in a network to incremental innovation 

V 

H0(I): A central position in the network is related to incremental innovations 

Outcomes (Performance): Innovations are essential to gain competitive advantage 

(Stephens et al. 1999, Ahuja, 2000). In addition innovations deliver more value for 

customers and customers are more likely to purchase the innovations that can 

strengthen the financial performance. However, an innovation needs a great amount of 

resources and is linked to internal risks. In case the market is not ready for the 

innovation, financial performance decreases (Markham and Griffin, 1998). 

Hypothesis HI I (Radical Innovations): 

Hoy(,. ). There is no relation of financial performance to radical innovation 

V 

H, (,. ): Financial Performance is related to radical innovations 

Hypothesis HI 1(Incremental Innovations): 

H0(1): There is no relation of financial performance to incremental innovation 

V 

Hu(, ): Financial Performance is related to incremental innovations 

Outcome (Efficiency): In some cases, especially in process innovations, organisational 

efficiency is crucial. Organisations are able to improve efficiency through innovation. 

However, innovation requires resources, set-up costs and investment that might cause 

inefficiency in the short run. For example, inefficiency occurs when companies do not 

minimize the cost of producing the outputs (Lebenstein, 1966). Inefficiency might also 
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occur due to a lock of competition or incentive to minimize cost within a company. 

Implementing significant new ideas involve the ability to manage risk, including 

minimizing harmful consequences while maximizing opportunities. 

Hypothesis H12 (Radical Innovations): 

HO(r). There is no relation of efficiency to radical innovation 

V 
Ha(r). Efficiency is related to radical innovations 

Hypothesis H12 (Incremental Innovations): 

Hn(I). There is no relation of efficiency to incremental innovation 

V 
H�(, ). Efficiency is related to incremental innovations 

3.6 Development of Research Instrument 

For data collection two questionnaires have been developed and used to obtain the 

relevant data. The questionnaires 1MA Start-up & IMA Mature) derive from the 

framework introduced in section 3.3 and follow the structure of hypotheses outlined in 

section 3.5. Figure 3-3 depicts the set-up of the questionnaires and provides an overview 

of the main blocks of the questionnaires. 
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Set-up of Questionnaires (IMA Start-up & Mature) 

Capabilities & Influencing Factors (CIF) Innovation Performance 
Market & Customer Orientation - Innovativeness 
Competitor Orientation - Revenues from new Products 
Market and Competitive Environment - Time to Market 
Learning and Diversification - Customer Satisfaction 
Knowledge & Information - R&D as % from sales 
Management & Leadership -% of Sales from radical/ 
Social Network (Org. & Inter-Org. ) incremental innovation 

Resources 

rime: To 
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Figure 3-3: Set-up of Questionnaires (IMA Start-up & Mature) 
Source: own figure 

The first questionnaire investigated the start-up companies (IMA Start-up) and their 

approach of how they manage innovations (see Appendix - 4). The second questionnaire 

asked more mature companies OMA Mature) about the current status with regard to 

innovations (see Appendix - 5). In addition, the questionnaire for the mature companies 

aimed to identify how these companies have been dealing with innovations in the past 

(e. g. start-up phase). In the questionnaire for the start-up companies expectations of the 

future are scanned. The delta provided insights to the change process. Delta is defined 

as the gap between start-up and mature companies which occurs in the transformation 

process form a start-up mode to a more mature phase (grow in revenue, corporate size 

and functional complexity). 

Before the questionnaire was developed and during the entire research several 
interviews with entrepreneurs, academics and post graduate students from various 

universities have been conducted to gather supplementary valid and reliable data. These 

non-standardized interviews have been used in order to conduct discussions not only to 

reveal and understand the "what " and the "how " (quantitative), but more vastly to 
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place emphasis on the exploration of the "why ". In an early phase the interviews have 

been conducted to inform the questionnaire construction. Section 3.7 states a summary 

and quote a selected number of strong statements. 

The research instruments were prepared in English. To obtain a better response rate and 

to conquer any language problems identified in the pilot tests, the questionnaires have 

been translated into German (see Section 3.7 Execution of Questionnaires). 

The aim of questionnaire was to reach a number of participants, within the network of 

the Munich Business Plan Competition, large enough to allow statistical analysis of the 

results. Demographic questions have been added to obtain information related to 

performance. This was essential to categorise mature companies within the analysis in 

Low Performer, Average Performer and High Performer. The questionnaires have been 

labelled as Innovation Management Audits with the sub-title "Assessment of Innovation 

Styles to Create Innovation Driven Enterprises ". Moreover, a brief introduction text 

informed the participants about the defined goals of the research: 
"Dear Participant, 

Thank you for agreeing to participate in this survey on innovation styles. This study is part of a larger 
research project of Napier University in cooperation with MBPW to examine changes in innovation styles. 
The objective of the research is to obtain a snapshot of how innovation styles change as businesses grow 
in revenue, corporate size and functional complexity. 

The answers to the questions below should help us understand which factors and antecedents are 
influencing the innovation styles on the time perspective. You, as a participant, are asked to answer a 
series of questions related to your company activities with regard to innovation which will take 
approximately 15 minutes to complete. Please be assured that confidentiality will be maintained 
throughout and after completion of this project. 

The research will form the major part of Mr. Michael Lewrick PhD thesis and has been approved by Dr 
Raeside, Director of Studies at Napier University Business School. Should you require any further 
information, or have any concerns, please do not hesitate to contact Mr. Lewrick (PhD researcher) - 
contact details below. Thank you for your participation in this study, it is greatly appreciated! " 

To keep the participants interested while answering the questions a logical flow of the 

questionnaire was of paramount importance. The IMA was structured in six major 
headings 1.0 Basic Company Data, 2.0 Product/Service Development, 3.0 

Innovativeness, 4.0 Innovation Capabilities, 5.0 Social Networks, and 6.0 Outcomes. In 

addition, definitions for critical terms helped to have the same understanding of what 
innovation is and which typologies exist. In the following the underlying questions are 

outlined, including a brief introduction of the aim of each block of questions. Further, it 
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seemed to be mandatory to put the variable name in bracket after each question as an 

explanation to the data exploration in Chapter 4 and 5. 

To start with easier to answer questions, the first block of questions (1.0 Basic 

Company) was designed to ask for demographic information about the company. The 

challenge was to ask questions related to the performance of the mature companies 

without losing their commitment to participating in the survey. Therefore, two questions 

have been outlined: 
1.1.8 Sales in a typical year: in Euro 
1.1.9 Sales increase in % in a typical year: % 

Other demographic information which was absolutely necessary to obtain has been 

formulated as unobtrusively as possible to avoid that participants are forced to answer 

less than truthfully. Demographic information gathered included: sector, core 

competence, )ears in business, number of employees, position of the respondent, how 

the company was founded (e. g. start-up, incubator, spin-off, etc. ) and the total tenure of 

managing innovations of the respondent. Furthermore, the participants are asked to 

outline company characteristics on a bi-polar scale (e. g. Customer Centric versus 

Product Centric; or High Risk Taking versus Low Risk Taking). 

Please tick on the 0 
bi-polar scale 

Customer Centric Q Q Q Q Q Product centric 
High risk taking Q Q Q Q Q Low risk taking 

modern Q Q Q Q Q traditional 
Regional/National/EU Q Q Q Q Q International 

Simple Q Q Q Q Q Complex 
Technology-Driven Q Q Q Q Q Non-Technology 

Driven 
Breakthrough Q Q Q Q Q 

�Me-too" 
First to market Q Q Q Q Q Follower 

Flat organisation Q Q Q Li Q Hierarchical 
organisation 

Top-down strategy Q Q Q Q Q Bottom-up strategy 
Centralized Q Q Li Q Q Decentralised 

Business to Business Q Q Q Q Q Business to 
Customer 

The next block of questions (2.0 Product/Service Development) starts with an exact 

definition on hnovation: "Innovation can be described as the ability to define and 
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create new products and services and quickly bring them to market - an increasingly 
important source of competitive advantage ". 

Further, the participants have been informed what to expect within this section. 

"We are interested in what you think your company relates customer & competitor 

orientation to innovation and what you think about the market & competitor 

environment in your sector in general. Moreover we would like to know how your 

company is obtaining new skills to create diverse products, services and processes. 

Please indicate the extent to which your company would posses the feature described by 

each statement: " 

'2.0 Product/Service Development includes the four areas: 2.1 Customer Orientation; 

2.2 Competitor Orientation, 2.3 Market and Competitive Environment, and 2.4 

Diversification and Learning. 

Customer Orientation (2.1) includes questions exploring how intensive the relationship 

of the company to customers is by asking: " does the company regularly meet customers 

to learn about their potential needs for new products (v=Customer Orientation Potential 

Needs), " does the company monitor and reinforce the understanding of current and 
future needs of customers (v=Customer Orientation Monitoring), " does the company 
has through knowledge about emerging customers (v=Customer Orientation 

Knowledge), " does it integrate this information in the companies plans and strategies 

(v=Customer Orientation Strategy), " does the company use tools and management 

concepts like focus groups surveys and/or observation (v=Customer Orientation 

Research Techniques), " does the company develop effective relationships with 

customers and suppliers to fully understand new technological development that affects 

the customers (v=Customer Orientation Relationships), " does the company 

systematically process and analyse customer information to understand the implications 

for their business (v=Customer Orientation Information). 

The objective of this paragraph was to identify the correlation between innovativeness 

(see question block 3.0) and customer orientation. The question have been structured to 

identify not only if companies actively connect with their customers but also to gather 

information about the how (e. g. monitor, process, etc. ) and the what. In the end of this 
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block of questions, mature companies have been asked to compare their present 

customer orientation with the situation when the company was in a start-up phase. In 

contrast, start-up companies have been asked about their future expectations with regard 

to customer orientation. 

Competitor Orientation (2.2) includes a set of questions asking the company efforts to 

collect and integrate information about products, strategies and initiatives of their 

competitors: " does the company regularly collect and integrate information about the 

products and strategies of their competitors (v=Competitor Orientation Strategy), " does 

the company systematically collect and analyse information about potential customers 

(v=Competitor Orientation Potential), " does the manager of the company share 

regularly information about current and future competitors within the firm 

(v=Competitor Orientation Information), " is the company equipped with knowledge of 
current and potential competitors strengths and weaknesses thoroughly (v=Competitor 

Orientation Knowledge) 

Similar to 2.1 Customer Orientation, this block of questions has the objective to learn 

more about the companies behaviour in respect to their competitors. Again, the aim is to 

identify the relation between innovativeness (see 3.0) and competitor orientation. 

In the end of this block of questions, mature companies have been asked to compare 

their present competitor orientation with the situation when the company was in a start- 

up phase. In contrast, start-up companies have been asked about their future 

expectations with regard to competitor orientation. 

Market and Competitive Environment (2.3. ) includes questions asking the company 

how they feel about their current market and competitive environment: " do actions of 

local and foreign competitors change quite apidly in the companies' major markets 

(v=Market & Competitive Environment Changes Action). " is the technology change in 

the companies industry rapid and unpredictable (v=Market & Competitive Environment 

Changes Technology), " are the market and competitive conditions highly unpredictable 

(v=Market & Competitive Environment Conditions) " does customer product 

preferences change quite rapidly (v=Market & Competitive Environment Customer 

Preferences), " is change in customers need quite unpredictable (v=Market & 

Competitive Environment Changes Customer Needs). 
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The aim is to identify the relation between innovativeness (see 3.0) and the market and 

competitive environment companies face. 

This block of questions provides information on influencing factors changing the 

innovation styles caused by the market and competitive environment. 

Again, in the end of the block of questions, mature companies have been asked to 

compare the market and competitive environment with the situation when they were in a 
start-up phase. Start-ups have been asked about their future expectations. 

Diversification and Learning (2.4) aims to gather information on what skills are crucial 

for the company and how the company is receiving these skills: " does the company 

acquire manufacture t-chnologies and skills entirely new to them (v=Diversification & 

Learning New to Company), " does the company learn product development skills and 

processes (e. g. product design, prototyping new products, etc. ) entirely new to the 

industry (v =Diversification & Learning New to Industry), " does the company acquire 

entirely new managerial and organisation skills that are important for innovations (e. g. 

forecasting technological and customer trends, etc. ) (v=Diversification & Learning 

Managerial & Org. Skills), " does the company learn new skills in areas such as to fund 

new technologies, staff R&D functions, etc. (v=Diversification & Learning Funding 

Staffing Training), " does the company strengthen innovation skills in areas where it had 

no prior experience (v=Diversification & Learning New Innovation Skills). 

This block of questions is designed to generate information about the diversification and 
learning applied by the companies to operate their business. The set-up of the questions 

aims to take into consideration skills in various dimensions, reaching from product 

development skills to process knowledge and the ability to generate funding for planned 

initiatives. The aim is to identify the relation between innovativeness (see 3.0) and the 

ability to learn new skills, diversify or acquire other competences. 

In the end of the block 2.4, mature companies have been asked if they put currently 

more emphasis on seeking new managerial and organisational as well as R&D skills 

than they did when they were in a start-up phase. The IMA Start-up asked the new 

ventures what they expect to do in the future with regard to skill seeking. 
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The next big heading 3.0 Innovativeness is of paramount importance. A small 

introduction was necessary to avoid any unforeseen problems in the analysis stage. The 

introduction text was phrased as follows: 

Different typologies of innovation exist. We would like to know the degree of novelty? 

And, what has changed? Incremental vs. Radical innovations in Processes, Products, 

Services, Administrative, and/or Technical features. Please indicate the number of 

incremental/radical innovations in each category. 

To overcome the limitations caused by the fact that innovation lacks of consensus, 

especially when different typologies are considered - an exact definition seems to be 

mandatory. Consequently, explanations for incremental and radical innovations for each 

category are described to provide a common understanding: 

" Radical process innovations fundamentally change the activities of an 

organisation and present a clear departure from the previous way of conducting 

business. Incremental process innovations do not cause significant departure from 

the status quo. 

" Radical product/service innovations are characterised by breakthroughs in goods, 

services, and technologies. Incremental product/service innovations are 

improvements/expansions of existing products/services. 

" Radical administrative innovations evolve from entirely new nodes in networks or 

new relationships among people who interact to accomplish a particular goal. 

Incremental administrative innovations rely on already established networks and 

already existing relationships among people to accomplish a particular goal. 

" Radical technical innovations are entirely new technical systems directly related 

to the primary work of the organisation. Incremental technical innovations are 

improvements of technical systems. 

The objective 3.0 of the research instrument was to obtain data which depict the amount 

of incremental and radical innovations realized in each category (process, 

product/service, administrative, and technical) in a typical year. To quantify 

innovativeness three "clusters" with different amount of innovations have been outlined 

to provide a basic framework for innovativeness. The clusters used in the data 
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exploration 4.1 are: 1=0-4; 2=5-10,3=>15 for total incremental and total radical 
innovations; 1=<10,2=10-30,3=>30 for the total innovativeness overall. 

your company in ... in a rypicai year( 01 2-3 4-10 >10 
Processes pQQQQ 
Products QQQQQ 
Services QQQQQ 

Administrative QQQQQ 

Technical QQQQQ 

And, how many radical innovations realized 
your company in ... in a typical year? 01 2-3 4-10 >10 
Processes pQQ Li Q 
Products QQQQQ 
Services QQQQQ 
Administrative QQQQQ 
Technical QQQQQ 

The second part of 3.0 is designed to learn more about innovation performance. 

However, the before introduced idea of separating incremental from radical innovation 

stayed the same within 3.2. The total amount of innovation collected before is only a 

number without any meaning. Therefore, the companies have been asked if they 

introduce more incremental/radical new products/services than they major competitor. 
Next, the % of total sales from incremental/radical product/services introduced in a 

typical year has been asked to measure the implications. A classical measurement, R&D 

as percentage of Total Sales for incremental/radical innovations is used to learn more 

about research and development expenditures. Another interesting indicator, time to 

market for incremental/radical product/services has been captured in a question. Also, a 

question with regard to customer satisfaction with incremental/radical innovation has 

been developed to obtain a clear picture of the market orientation of the innovations 

developed. In some cases innovations have been designed by coincidence or well 

planned actions, but not used within the own conpany. To capture such a possibility, a 

question was designed to investigate how many incremental/radical innovations have 

been sold or applied to a higher system. 

Beside the traditional budgets for R&D, other resources are essential to be innovative. 

Therefore, the third part of 3.0 was designed to explore if the company has resources 
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available (v=Resources Strategic Initiatives) and/or the company is able to obtain 

resources at short notice (v=Resources Time to Obtain). This block of questions also 

included a test-question, asking in one question the opposite to see if respondents read 

and answer the questions truthfully. 

In the end of the block 3.3, mature companies have been asked if they have currently a 

higher % resources to total sales available for resources than they had when they were 

in a start-up phase. The Start-ups have been asked about their expectations with regard 

to % of resources to total sales in the future. 

The next big headline 4.0 Innovation Capabilities incorporates two main aspects which 

drive innovations: 4.1 Knowledge and 4.2 Management. 

The block of questions outlined in 4.1 are designed to investigate more deeply to which 

extent knowledge is used. Therefore, the following questions have been conceptualized: 

" is the company upgrading current knowledge and skills for familiar products and 

technologies (v=Innovation Capability Knowledge Upgrading Familiar), " does the 

company invest to enhance skills in exploiting mature technologies that improve 

productivity of current innovation operations (v=Innovation Capability Knowledge 

Exploit Mature Technologies), " does the company enhance competencies to search for 

solutions for customer problems that are near to existing solutions rather than 

completely new solutions (v=Innovation Capability Knowledge Enhancing 

Competencies), " does the company upgrade skills in product development processes in 

which the firm already possesses significant experience (v=Innovation Capability 

Knowledge Upgrading Experience), " does the company strengthen its knowledge and 

skills for projects that improve efficiency of existing innovation activities (v=lnnovation 

Capability Knowledge Improve Efficiency), " does the company share knowledge freely 

within the organisation (v=Innovation Capability Knowledge Sharing). 

This block of questions is designed to generate information about how and which 

knowledge is obtained, shared and used. The questions are put together to take into 

thought knowledge as necessary capability to enhance innovativeness in various 

dimensions, reaching from customer problems and exploiting mature technologies to 

knowledge as an essential pre-requisite to improve efficiency. The aim is to identify the 

relation between innovativeness (see 3.0) and knowledge as innovation capability. 
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In the end of the block 4.1, mature companies have been asked if the company applies 

more new knowledge to innovations than in the past. The Start-ups have been asked 

about their expectations to apply knowledge to innovations in the future. 

Management as a innovation capability is structured around the following key 

questions: 

" is the company equipped with managers who pursuit a higher management education 

e. g. PhD (7), MBA (6), etc. (v=Innovation Capability Management Education), " is the 

company equipped with managers which have previous experience as entrepreneurs 

(v=Innovation Capability Management Experience Entrepreneurs), " is the company 

enhancing management competencies by offering continuing education, like part time 

MBA or offerings for up-coming intrapreneurs and executives (v=Innovation Capability 

Management Continuing Education), " is the company equipped with staff from 

different industries and backgrounds (v=Innovation Capability Management Industry 

Background), " is the company equipped with managers with long management and 

leadership experience (v=Innovation Capability Management Experience Leadership), " 

is the company open for change with regard to the business strategy, products, services, 

and processes (v=Innovation Capability Management Open4change), " is the company 

equipped with manager who have the knowledge and experience of how to accomplish 

objectives, manage office policies, and accomplish organisational targets (v=innovation 

Capability Management Accomplish targets). 

The aim of this block of questions is to explore if education, previous experience as 

entrepreneur, and management skills and expertise leads to innovation and success. It is 

essential within this study to explore if a relation between innovativeness (see 3.0) and 

management as innovation capability exists. 

In the end of the block 4.2, mature companies and start-ups have been asked three 

questions. First, the mature companies have been asked to state if they now more open 

to change and radical innovations in comparison to the early days of the venture. 

Second, the mature companies have been asked if the company is nowadays more 

influenced by financial objectives in comparison to the situation as a start-up. Third, the 

mature companies have been asked if the founders are still managing the companies. 

93 



Napier University Research Changes in Innovation Styles 

Napier Business School Michael Lewrick 

The same three questions have been applied to start-up companies, only with the 

difference that the start-ups have been asked about their future expectations. 

5.0 Social Network aims to collect data about the social systems and actors of the 

network which influence the innovativeness of the companies. Section 5.1 put 

emphasize on the organisational network with the following key questions: " is 

innovation influenced by family and friends (v=Organisational Network Family & 

Friends), " does innovation emerge from a social group related to Universities 

(v=Organisational Network University), " is innovation influenced by formal business 

bodies and business people, e. g. consultants (v=Organisational Networks Business 

Bodies), " is innovation influenced by informal social contacts with other business 

people, e. g. golf course effect (v=Organisational Networks Informal Contacts), " is 

innovation influenced by a larger social network, e. g. external workshops and 

conferences (v=Organisational Network Larger Network), " does the organisational 

network have experience in intrapreneurial activities (v=Organisational Network 

Experience Entrepreneurship). 

The aim of this block of questions is to identify which social systems or actors are the 

drivers for innovations. It is vital to identify the correlation between innovativeness 

(3.0) and the organisational network. In the end of the block of questions mature 

companies have been asked if they have built-up their organisational network since the 

early start-up days. Start-ups have been asked about their expectations on creating a 

stronger organisational network. 

Complementary to 5.1. is the next section 5.2. inter-organisational network, which aims 

to explore how companies work together with other companies. Five key questions have 

been developed to learn more about cooperation and alliances: " does the company 

market complementary new products with other companies (v=Inter-organisational 

Network Markets Complementary Products), " does the company establish cooperative 

R&D agreements with other companies (v=Inter-organisational Network Cooperative 

R&D), " does the company introduce new products/services to market with other 

companies (v=Inter-organisational Network Introduction New Products/Service), " does 

the company jointly design and manufacture new products with other firms (v=Infer- 

organisational Network Introduction Design & Manufacturing), " is the company in a 
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central position within a network and seeks actively for new ties (v=lnter- 

organisational Network Central Position). 

The aim of this block of questions is to identify the most effective collaboration to 

become innovative and successful by collaborative activities. It is vital to identify the 

correlation between innovativeness (3.0) and the inter-organisational network. In the 

end of the block of questions mature companies have been asked if they have today 

stronger ties in the network than in the past. Start-ups have been asked about their 

expectations on creating strong network ties. 

Outcomes (6.0) ask about details with regard to the measurement of internal risk, 

performance and in general the evaluation of innovations. Eight statements have been 

listed: " the achievement of financial performance objectives (v=Innovation Outcomes 

Financial Objectives, ), " the quantity and quality of the final outputs achieved 

(v=Innovation Outcomes Quantity & Quality), " the market performance of 

products/serv ices (v=Innovation Outcomes Market Performance), " objectives criteria 

such as cost savings, quantity of new ideas, and patents filed (v=Innovation Outcomes 

Criteria Cost/Idea/Patent), " organisational knowledge management performance 

measures, e. g. processes documented, patents, employ skill change (v=Innovation 

Outcomes Knowledge Measures), " Integrated financial and non-financial measurement 

performance system, e. g. BSC (v=Innovation Outcomes Non Financial Objectives) " 

Customer satisfaction and retention measures (v=Innovation Outcome., Customer 

Satisfaction/Retention), " employee satisfaction and retention measures (v=Innovation 

Outcomes Employee Satisfaction/Retention). 

The aim of this block of questions is to generate information about driver for managing 

companies, reaching from customer orientation to financial objectives. In the end of the 

block of questions mature companies have been asked if the company currently controls 

the risk of radical innovations more extensively than in the past. Start-ups have asked if 

they will control the risks of radical innovations more extensively in the future. 
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3.7 Outcomes of Exploratory Interviews 

The results of exploratory interviews gave evidence for the need to explore changes 
innovation styles and provided significant insight into innovation management from 

different perspectives. 

Depending on the experience and knowledge of the interviewee the principles of 

interaction between data collection and analysis have been applied to decide quickly 

what questions to ask next in the conversation (see Erlandson, et al. 1993: 114). 

However, it must be assumed that also the persons which have been interviewed applied 

simultaneous analysis, so called "indigenous coding"(see Holstein and Gubrium, 

1995: 56; Shaw, 1999: 175-176). The exploratory interviews did not have any 

predetermined set of questions; however the aim was to identify the influencing factors 

on innovation and to obtain some thoughts from the participants about the intended 

objective of this study. This was achieved by a free talk. The full outline of all answers 

in response to the unstructured interviews seemed not to be adequate. The following 

report and word for word statements have been supportive in obtaining a broad 

understanding. However, only the most illustrative quotes will be presented. Free talk 

interviews have been conducted with professors and post-graduate students from 

Munich University of Applied Science, University of Glamorgan, MIB School of 

Management, Bristol Business School and Napier University Edinburgh. In addition, a 

proactive dialog has been hold with entrepreneurs from the network of the Munich 

Business Plan Competition, clients and consultants of the implementation consultancy 

S: SENSE, and Project Managers of various innovation initiatives. 

In the discussions with the various groups it is possible to outline two main questions 

which have been developed from the objective of the exploratory interviews: 

1. What are the influencing factors for you/your company to stay innovative'? 

2. What do you think about analysing the transformation from a start-up to a more 

mature phase of business to identify a pattern for innovation? 

In response to question I) interviewees highlighted a number of valuable statements 

which have been transferred to into the research instrument. 
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"Many organisations have fears - hierarchical suggested surety which does not lead to 

innovations. If you like to be innovative you must develop and allow self organizing 

structures ". 

"Innovations - You do things right today but they might be wrong tomorrow or in the 

worst case they are fatal in the long term. Continuous change is necessary to renew and 

innovate. It seems that your topic hit the nail on the head! " 

There are so many innovation models but in the end the element of luck cannot be 

totally eliminated from the innovation process. " 

"I think customer orientation is the most important part in the innovation process, 

because everything else is pure inventions without the potential of market success. " 

"Our formula to be innovative is based on the development ofgood quality and reliable 

products and customer orientation and service - two major parts of our success. " 

"Innovation is for us a continuous process. Currently we concentrate to redefine the 

processes in the logistic and supply chain - process innovation from the manufacturing 

output towards the end customer by utilising new technologies like RFiD " 

"Innovations is like playing chess - you need a set of . skills, like capability to calculate, 

urge. for competition, hard work, fantasy, etc.. It is all about bringing the right . skill'; 

together - talent alone does not help - you must learn, from mistakes and you should be 

realistic about your companies strengths and weaknesses. " 

In response to question 2) 

"Changes in innovation styles - The area of'research is an interesting and important 

one. " 

"The analysis fills a gap in current research because on the transformation process 

various parameters affect the success of a start-up company to predict future 

sustainahiliry of the business. " 

"Exploration of changes in innovation styles within the setting of a business plan 

competition is quite unique because the first competitions have developed in the US in 

the 80s and the MBPW has started in 1996 ". 
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"1 like the idea of conducting a holistic analysis in the arena of innovation 

management, often researcher stick to R&D stuff but 
, 
forget about managing 

organisational learning, knowledge and change ". 

The excerpts from the answers of the exploratory interviews revealed that the 

management of innovations has various dimension and directions, reaching from 

management capabilities to a strong process orientation. In addition, the exploration of 

innovation styles fills a gap in current research and contribute new knowledge in the 

arena of entrepreneurial and innovation management. Section 3.8 provides insights of 

the execution of the questionnaires, including the piloting and engagement with 

participants. 

3.8 Execution of Questionnaire (IMA Start-up & Mature) 

3.8.1 Piloting 

The two questionnaires (IMA Start-up & IMA Mature) have been tested on a group of 5 

start-up companies and 10 more mature companies with similar characteristics (e. g. 

sectors, tenure, employees, etc. ) to the MBPW network of companies. Various 

modifications have been made to the constraints-related components of the two research 

instruments (IMA Start-up & Mature) as knowledge about constraints has increased and 

as the requirements of a holistic exploration of changes in innovation styles have 

evolved. From one perspective, these changes are beneficial, in the sense that the 

questions have been based on the most recent concepts and have provided information 

relevant to immediate practical and applied needs. To give examples of the test, it 

seemed that it was a major challenge for the respondents to complete the questionnaire 

in English. To solve this constrain, the first solution was to provide a detailed glossary 

to explain terms that were hard to understand for the test-participants. In addition, the 

definitions in the introduction of each block of questions have been reviewed and 

rephrased. However, the test-participants still did not feel comfortable with the English 

version of the IMAs. Based on the feedback, it seemed to be necessary to translate the 
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two questionnaires into German The translated IMAs found more acceptance by the 

test-participants. Beside minor changes in the structure of the sentences, the IMAs 

remained the same. After the process of continuous testing and adapting the final 

questionnaires have been converted and linked to an html website. 

3.8.2 Engagement with Participants 

The close collaboration with MBPW allowed contacting the participating companies 

(CEOs/Managing Directors) directly. All newsletters, emails, and letters were signed by 

the Head of the MBPW to ensure acceptance and importance of the survey. To enhance 

respondent's motivation to complete the survey two incentives have been given. The 

respondent's have been offered to get a free exhibition booth at the event "World of 

Entrepreneurs" on July 28 ̀ h 2006 at Technische Universität München (TUM). Since 

academics and some business audiences are motivated by the promise to share results, 

an executive summary of results extracted from this survey was offered. The two fold 

incentives strategy was very effective to obtain completed questionnaires right from the 

beginning. 

Initially, a press release was created and distributed to the regional newspapers to 

inform about the up-coming exploration of "Changes in Innovation Styles" and the 

collaboration between Napier University Business School and MBPW (see Appendix - 
6). In addition, the Alumni Network of MPBW has been informed by a personalized 

newsletter about the survey. In April 2006, the main unit of 530 start-up and mature 

enterprises used in this dissertation has been contacted (see Appendix - 7) by a 

personalized email (incl. web-link to the survey and a personal code to access he 

questionnaires). In early May 2006, a letter has been distributed to the 530 companies 

(incl. web-link and code) as a reminder. Later, a second personalized email has been 

created as a second reminder. At the beginning of June 110 companies (start-up & 

mature) have completed the online questionnaire. To generate a higher response rate 

personal phone calls have been made to inform and remind the business leaders about 

the survey. In addition, telephoning was used to verify contact details (especially email 

addresses and mail addresses) to up-date the contact database. After calling the response 

rate raised to 150 cases. A final reminder via email was distributed to the 380 

outstanding responses after the world soccer championship with the success of 
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additional 66 completed questionnaires (see Appendix -1 for detail with regard to the 

timeline/questionnaire). In addition, an article in the book "Unternehmensgründer 

innovativ und erfolgreich" (MBPW, 2006) about "Changes in Innovation Styles" was 

published to inform the network of the MBPW about the objectives of the survey and 

the persons behind (see Appendix - 8). Finally, 216 out of 530 companies have filled in 

the questions, ultimately yielding a response rate of 40%. Reconsidering the time and 

amount of personal reminders distributed this is an unusually high figure for an inquiry 

by email to fill in an online survey. 

3.8.3 Variables and Measures 

Within the analysis all questions used in the research instrument are aligned to a 

concept. The innovation questions (see section 3.6) form the target/dependent variable. 

Chapter 4 and 5 gives more details about the specifics of the analysis and variables 

used. To measure the relationship between two variables the bivariate correlation has 

been applied. The outcomes build the basis for the development of the operational ICP 

model. Chapter 6 is designed to prove the power of the operational ICP model to show 

the function of validity, credibility, and generalibility. Two validation schemes 

(statistical and qualitative) have been applied to passes more than one test. It is widely 

agreed that the level of confidence in a model can increase gradually as the model pass 

more tests (see Forrester and Senge, 1980). 

After the statistical validation the qualitative validation has been conducted which is 

based on the expertise of different luminaries in this area to give standing to the 

research approach, ICP model, and applied instruments to collect the data. 

The outcomes of the statistical and qualitative validation are summarised in section 6.5. 

The next chapter provides the exploration of data. Before the data has been analysed it 

was essential to understand the basic nature of the collected dataset, frequency 

distribution of the variables involved and the detection of any miscreants or deviants in 

the data, which might vitiate the results of analysis. All of this has been executed in a 

pre-analysis phase. 
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4 EXPLORATION OF DATA 

Michael Lewrick 

Chapter 4 starts with an overview of the data analysed. The demographic information 

provide insights of the distribution to the sector, core competences, years in business, 

number of employees, and so forth for the companies analysed. In addition, the 

influencing external factors show which macro elements constrain or promote 

innovations. Section 4.4 introduces the three clusters and the criteria of each of them. 

The sub-sections contain the steps for the development of three dependent variables 

(innovativeness, sales increase, and management tenure). To verify the assumed link 

between performance and innovations, the behaviour of the different clusters are 

outlined. The derivation of the underlying factors are depict for both AvP and HP - and 

the correlation factors for innovation and success are listed separately for start-up and 

mature companies. The chapter ends with a summary of the factors, including 

overviews, ratings, comparisons, and a ranking of the rating to identify the most 

important and crucial factors. 

4.1 Analysis of Data 

A total of 171 companies have been analysed out of 216 participants from a population 

of 530 companies. Out of the relisable 171,55 (32.2%) of the companies that 

participated in the survey were start-ups, and 116 (67.8%) were mature companies. This 

number of participating companies is the basis for all further exploration of Changes in 

Innovation Styles within Chapter 4. An overview on demographic information is 

provided in the following (Section 4.2) to give some insights on the companies 

analysed. 

4.2 Demographic Information 

This section gives an outline of the distribution of different criteria of company data as 
asked in the questionnaires. Listed in Table 4-1 are the sectors in which the start-up and 

mature companies operate. Most of the start-ups are engaged in diverse activities within 
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the broad consumer goods industry (16.4%), or are running their businesses in the 

service industry (12.7%). 

Mature companies operate mostly in the service industry (25%), followed by health and 

medical (15.5%), and IT industry (12.9%). 

Company Data -Sector 

Start-up Companies 

Frequency Percent 

Mature Companies 

Frequency Percent 

Health Care, Medical Industry 4 7.3 18 15.5 

Biotech, Pharmaceutical Industry 4 7.3 6 5.2 

IT, Software, Computer 6 10.9 15 12.9 

Financial Services 5 9.1 5 4.3 

Automotive Industry 3 5.5 6 5.2 

Consumer Goods Industry 9 16.4 7 6.0 

Service Industry 7 12.7 29 25.0 

Leisure, Lifestyle, Entertainment Industry 6 10.9 11 9.5 

Water, Wind, Energy Industry 6 10.9 6 5.2 

Others 5 9.1 13 11.2 

Total 55 100.0 116 100.0 

Table 4-1: CompantyData - Sector 
Source: own table based on IMA Start-up & Mature Companies, MBPW 

Others sectors start-ups operate in are for example media, semiconductor, and 

construction industries. The mature companies are also active in the automation 

engineering industry, engine construction and measurement & control technology 

industry, as well as the semiconductor industry. 

Within the different sectors start-up as well as mature companies focus on different 

core competences to sustain their businesses. Table 4-2 depicts the core competences 

divided into 6 distinct abilities. The largest part of the start-up companies is focused on 

providing services (34.6%) to their customers while almost one third is active in R&D 

(29.1%). Almost the same distribution is noticeable within the group of mature 

companies: Services (33.6%) and R&D (31%). 
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Company Data - Core Competence 
Start-up Companies 

Frequency Percent 

Mature Companies 

Frequency Percent 

R&D 16 29.1 36 31.0 

Manufacturing 5 9.1 8 6.9 

Service 19 34.6 39 33.6 

Logistics/Distribution 0 0 I 0.9 

Sales/Marketing 10 18.1 14 12.1 

Consulting 5 9.1 15 12.9 

Others 0 0 3 2.6 

Total 55 100.0 116 100.0 

Table 4-2: Company Data - Core Competences 
Source: own table based on IMA Start-up & Mature Companies, MBPW 

The remaining "others" within the group of mature companies concentrate their 

business activities to e-media and education. 

The next two Tables (Table 4-3 and Table 4-4) are not combined within on table 
because start-up companies have been asked to give details of their current stage (early 

stage, just started, established 6,12 months or more than one year ago). The majority of 

the start-up companies are 12 months or older while one-third (34.5%) have just started 

their business recently. 

Company Data - Years in Business 
Start-up Companies 

Frequency Percent 

1= early stage 7 12.7 
2 =just started 19 34.5 
3= established 6 months ago 1 1.8 
4= established 12 months ago 12 21.8 
5= established >1 year ago 16 29.1 
Total 55 100.0 

Table 4-3: Company - Years in Business (Start-ups) 
Source: own table based on /MA Start-up, MBPW 

Table 4-4 exhibits how long the mature companies have been in business. The majority 

of participating companies have been operating for more than 4 years (67.2%); only 
11.2% percent of the mature companies have been operating less than 2 years. This is 
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due to the fact that these companies have been founded within the network of the 

Munich Business Plan Competition, which started 10 years ago. 

Company Data - Years in Business 
Mature Companies 

Frequency Percent 

1=1 year ago 13 11.2 

2= 2-3 years ago 25 21.6 
3= 4-6 years ago 35 30.2 
4= 7-10 years ago 31 26.7 
5=> 10 years ago 12 10.3 
Total 116 100.0 

Table 4-4: Company Data - Years in Business (Mature Companies) 
Source: own table based on IMA Mature Companies, MBPW 

"Years in business" and the separation of mature and start-up companies is essential for 

later investigations as the exploration focuses on changes in innovation styles while 

companies grow. The same applies to the number of employees, which indicates the 

size of the companies and the complexity of managing them. Again, two tables (Table 

4-5 and Table 4-6) list the number of employees for start-up companies and mature 

companies. Half of the start-up companies (49.1%) team-up with 2-3 employees. One- 

third (30.9%) of the start-ups have 4 or more employees. 

Company Data - Number of 
Employees 

Start-up Companies 

Frequency Percent 

1=1 employee 11 20.0 

2= 2-3 employees 27 49.1 
3= 4-5 employees 9 16.4 

4= 6-10 employees 6 10.9 

5= 11-20 employees 1 1.8 
6= >50 employees 1 1.8 
Total 55 100.0 

Table 4-5 Company Data- Number of Employees (Start-ups) 
Source, own table based on IMA Start-up, MBPW 
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A different classification is utilized for the mature companies (see Table 4-6). It ranges 

from 1-5 employees to over 1000 employees. Most of the mature companies (31.0%) 

have a workforce between 16-50 employees. Only 2 of the mature companies that 

participated in the survey have a workforce of 500 or more employees. 

Company Data - Number of 
Employees 

Mature Companies 

Frequency Percent 

1= 1-5 employees 36 31.0 

2= 6-15 employees 28 24.1 
3= 16 - 50 employees 36 31.0 
4= 51-100 employees 11 9.5 

5= 101- 500 employees 3 2.6 
6= 501 - 1000 employees 2 1.7 

Total 116 100.0 

Table 4-6: Company Data -Number of Employees (Mature Companies) 
Source: own table based on IMA Mature Companies, MBPW 

A total of 112 General Managers/CEOs responded to the survey. Figure 4-1 depicts the 

high amount of General Mangers/CEOs that completed the questionnaires. The 

remaining respondents are distributed by Managers (e. g. 24.1 % within the group 

mature companies), Co-owners and some others (e. g. Department for Public Relations, 

etc. ). 
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4.5 Behaviour of Different Clusters 

Michael Lewrick 

Within this section the behaviour of the different clusters is analysed to verify the 

overall assumption that a link between performance and innovativeness exists. Table 4- 

9 outlines the three clusters with regard to the total innovativeness overall. 

Total Innovativeness Overall Total 
1=<10 2=10-30 3=>30 

innovations innovations innovations 
Group LP Count 21 13 3 37 

Expected Count 10.2 20.4 6.4 37.0 
AvP Count 4 33 9 46 

Expected Count 12.7 25.4 7.9 46.0 
HP Count 7 18 8 33 

Expected Count 9.1 18.2 5.7 33.0 
Total Count 32 64 20 116 

Expected Count 32.0 64.0 20.0 116.0 

Table 4-9: Behaviour of Cluster LP, A VP, HP- Total Innovativeness Overall 
Source: own table based on IMA Mature Companies, MBPW 

The Pearson Chi-Square test (Chi-Square = 28.705, p= . 
000) indicates that there is a 

significant relationship between the count and the expected count for the total 
innovativeness overall for mature companies (LPs, AvPs, and HPs). 

Table 4-10 outlines the behaviour of the three clusters (LP, AvP, I IP) with regard to the 

total innovativeness incremental. 

Total Innovativeness Incremental Total 
1=0-4 2=5-15 3=>15 

innovations innovations innovations 
Group LP Count 14 20 3 37 

Expected Count 6.7 22.6 7.7 37.0 
AP Count 4 28 14 46 

Expected Count 8.3 28.2 9.5 46.0 
HP Count 3 23 7 33 

Expected Count 6.0 20.2 6.8 33.0 
Total Count 21 71 24 116 

Expected Count 21.0 71.0 24.0 116.0 

Table 4-10: Behaviour of Chaster LP, A VP, HP - Total 1nnovativeness Incremental 
Source: own table based on IMA Mature Companies, MBPW 
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The Pearson Chi-Square test (Chi-Square = 17.334, p= . 002) indicates that there is a 

significant relationship between the count and the expected count for the total 

innovativeness incremental for mature companies (LPs, AvPs, and HPs). 

Table 4-11 outlines the behaviour of the three clusters (LP, AvP, HP) with regard to the 

total innovativeness radical. 

Total Innovativeness Radical Total 
1=0-4 2=5-15 3=>15 

innovations innovations Innovations 
Group LP Count 20 15 2 37 

Expected Count 16.6 15.9 4.5 37.0 
AP Count 15 25 6 46 

Expected Count 20.6 19.8 5.6 46.0 
HP Count 17 10 6 33 

Expected Count 14.8 14.2 4.0 33.0 
Total Count 52 50 14 116 

Expected Count 52.0 50.0 14.0 116.0 

Table 4-11. - Behaviour ofCluster LP, A VP, HP - TotalInnovativeness Radical 
Source: own table based on IMA Mature Companies, MBPW 

The Pearson Chi-Square test (Chi-Square = 7.643, p= . 
106) indicates that there is a 

significant relationship between the count and the expected count for the total 

innovativeness radical for mature companies (LPs, AvPs, and HPs). 

As a result, all clusters in all dimensions (total radical, total incremental, total overall) 

are significant. 

4.6 Derivation of Underlying Factors 

To show the derivation of underlying factors the odds ratio for AvP and HP are 

outlined. To explore the association of each variable in the performance groups, binary 

logistic regression has been applied. In a second step the correlation factors innovation 

and success are described. 

4.6.1 Odds Ratio (AvP and HP) 

To compare the probability of different factors in the two distinct groups (AvP and HP), 

the odds ratio has been applied. It is defined as the ratio of the odds of an event 

occurring in one group to the odds of it occurring in another group, or to a sample-based 
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estimate of that ratio. In following analysis the groups are AvPs and HPs, and if the 

probabilities of the event in each of the groups are p (AvPs) and q (HPs), then the odds 

ratio is: 

P/('-pi p(1-qi 
q/ý1-qi q( I- pi 

An odds ratio of I indicates that the condition or event under study is equally likely to 

occur in both groups. An odds ratio greater than I indicates that the condition or event is 

more likely to occur in the first group; and an odds ratio less than I indicates that the 

condition or event is less likely to occur in the first group. The odds ratio must be 

greater than or equal to zero. As the odds of the first group approaches zero, the odds 

ratio approaches zero. As the odds of the second group approaches zero, the odds ratio 

approaches positive infinity. Table 4-12 provides the upper and lower bound on the 95% 

confidence interval and the odds ratios (Exp(B)) for AvP (10-30) performer. 

Cluster AvP 10-30 

Factor 
95% Confidence 

Interval 

Factor (abbr. ) Upper Bound Lower Bound Exp(B) 

Customer Centric CC 1,020 0,345 0,593 
Customer Intelligence Cl 0,723 0,207 0,387 
Competitor Orientation CompO 2,448 0,724 1,331 
Market & Competitive 
Environment MCE 0,749 0,201 0,388 

Acquiring Knowledge AK 0,471 0,105 0,222 
Sustaining Learning SL 0,547 0,139 0,276 
Resources for Innovation RI 0,707 0,190 0,366 
Knowledge Know 0,384 0,070 0,164 
Experience ME 0,452 0,101 0,213 

Diversity MD 1,063 0,311 0,575 

Formal Business Networks SNF 0,570 0,136 0,279 
Informal Networks SNInf 1,390 0,334 0,681 
Inter Organisational Networks SNIO 0,920 0,284 0,511 
Non Financial NFOut 0,610 0,125 0,277 
Market Performance and 
Employee Retention MPEROut 0,796 0,228 0,426 

Finance and Quality FQOut 1,504 0,400 0,775 

Table 4-12: Odds Ratio -AvP 
Source: awn table based on factors- IMA Muture Companies, MBP W 
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Figure 4-7 depicts the plotted odds ratios for the cluster AvP (10-30). It is obvious that 

only Competitor orientation (CompO) is above the red line (1). An odds ratio greater 1 

indicates that the condition or event under study is more likely to occur in the first 

group. All other factors which are below 1 indicate that the condition or event under 

study is less likely to occur in the first group. 
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2,000 

1,500 

1,000 
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10-30 

go 4P4ý 49ý 
Figure 4-7: Odds Ratio - AvP 
Source: own figure based on factors - IMA Mature Companies, MBPW 
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Table 4-13 provides the upper and lower bound on the 95% confidence interval and the 

odds ratios (Exp(B)) for 16 factors in the cluster HP > 30. Besides Customer Orientation 

(CompO) all factors amount to less than 1. This indicates that the condition or event is 

less likely in the first group. 

Cluster HP > 30 

Factor 
95% Confidence 

Interval 
Factor (abbr. ) Upper Bound Lower Bound Exp(B) 

Customer Centric CC 1,598 0,612 0,989 

Customer Intelligence CI 1,339 0,482 0,804 

Competitor Orientation CompO 3,387 1,090 1,921 

Market & Competitive 
Environment MICE 1,085 0,364 0,628 

Acquiring Knowledge AK 0,677 0,185 0,354 
Sustaining Learning SL 1,314 0,432 0,753 

Resources for Innovation RI 0,819 0,254 0,456 
Knowledge Know 0,611 0,129 0,281 

Experience ME 1,026 0,309 0,564 

Diversity MD 1,076 0,355 0,618 

Formal Business Networks SNF 1,077 0,310 0,578 

Informal Networks SNInf 1,287 0,357 0,678 

Inter Organisational Networks SNIO 1,035 0,383 0,630 

Non Financial NFOut 1,424 0,453 0,803 
Market Performance and 
Employee Retention MPEROut 1,198 0,385 0,679 

Finance and Quality FQOut 1,358 0,405 0,742 

Table 4-13. Odds Ratio - HP 
Source: oxen table based on factors - IMA Mature Companies, MBPW 

The plotted graph in Figure 4-8 shows in red the odds ratio of 1 which indicates that the 

condition or event under study is equally likely in both groups. Above the red line is 

only Competitor orientation (CompO) indicating that the condition or event is more 

likely to occur in the first group. All other factors which are below I indicate that the 

condition or event under study is less likely to occur in the first group. 
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Figure 4-8: Odds Ratio - HP 
Source: own figure based on factors - IMA Mature Companies, MBPW 

The next section analyses the factors in correlation to innovativeness to identify in a 

second step the triggers, supporters and drivers for innovativeness. 

4.6.2 Correlation Factors Innovation & Success 

For the analysis of the 16 factors the bivariate correlation was applied. The degree of 

relationship (how closely they are related) is either positive or negative. The maximum 

number is either +1 (positive) or -1 (negative). This number is the correlation 

coefficient. Consequently, a zero correlation indicates no relationship. This type of 

correlation coefficient is known as Pearson r. Within the analysis, correlation 

significant at the 0.01 level (2-tailed) was marked with (*""), correlation significant at the 

0.05 level (2-tailed) was marked with (**), and correlation significart at the 0.1 level (2- 

tailed) was marked with (') 

Table 4-14 starts with the bivariate correlation for start-up companies against the total 

innovativeness incremental, radical and overall. 
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Start-up N= 55 
Total 

Innovativeness 
Incremental 

Total 
innovativeness 

Radical 

Total 
innovativeness 

Overall 

Customer Centric 
Pearson 
Correlation 0.337(**) 0.223(*) 0.273(**) 

Customer Intelligence Cocarerson lation 
0.370(***) 0.147 0.354(***) 

Competitor Orientation Pearson 
Correlation 0.501('*') 0.312(**) 0.457(***) 

Market & Competitive Pearson 164 0 -0.015 0.096 
Environment Correlation . 

Acquiring Knowledge 
Pearson 
Correlation 0.525(***) 0.306(**) 0.514(***) 

Sustaining Learning Coa erson lation 0.351("') 0.148 0.340(**) 

Resources for Innovation 
Pearson 
Correlation 0.379(***) 0.322(**) 0.318(**) 

Knowledge Pearson 0.540(***) 0.384(***) 0.562(***) 
Correlation 

Experience Correlation 0.219(*) 0,070 0.040 

Diversity rson a 0.207 0.280(**) 0.229(*) 
Coc re lation 

Formal Business Networks 
Pearson 
Correlation 0.024 0.141 0.104 

Informal Networks Pearson 
-0.276(**) -0.221(*) -0.346(**) Correlation 

Inter Organisational Pearson 0.451(***) 0.427(***) 0.427(***) 
Networks Correlation 

Non Financial 
Pearson 
Correlation 0,319(**) 0.195 0.454(***) 

Market Performance and Pearson 0.259(**) 0.264(**) 0.278(**) 
Employee Retention Correlation 

Finance and Quality 
Pearson 
Correlation 0.026 -0.104 -0.142 

*** Correlation is significant at the 0.01 level (2-tailed). 
** Correlation is significant at the 0.05 level (2-tailed). 
* Correlation is significant at the 0.1 level (2-tailed). 

Table 4-14: Correlations Factors (Start-ups) 

Source: own table based on /MA Start-up Companies, MBPW 

Outcomes factor Customer Centric: A strong relationship is recognised between a 

customer centric behaviour/structure and the amount of incremental innovations 

realized. Also significant is the correlation to the overall amount of innovations 

implemented. In addition, a significance of 0.1 level is observed between customer 

centric and the amount of radical innovations. 

Outcomes factor Customer Intelligence: The applied customer intelligence of start-up 

companies correlates to the amount of innovations realized and the overall amount of 

innovations implemented. 
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Outcomes factor Competitor Orientation: Start-ups companies that collect and integrate 

information about the strategies, products, strengths & weaknesses of their competitors 

correlate to both the total amount of incremental and radical innovations. 

Outcomes factor Market and Competitive Environment: The market and competitive 

environment is not related to innovativeness for start-up companies. 

Outcomes factor Acquiring Knowledge: A relationship is acknowledged between the 

ability to acquire knowledge and the total amount of incremental and radical 
innovations as well as the overall innovativeness. 

Outcomes factor Sustaining Learning: The ability to sustain learning is highly 

correlated to the amount of incremental innovation put into practice. Between sustaining 
learning and the overall total of innovativeness a relationship is also recognised. 

Outcomes factor Resources for Innovation: Resources for innovations are related to all 

dimensions of innovativeness, however a very strong correlation is recognised between 

resources for innovations and the total amount of incremental innovations implemented. 

Outcomes factor Knowledge: With regard to knowledge, a strong relation is observed 
between the total amount of innovations realized in all dimensions (radical, incremental 

and the overall total of innovativeness) and the capability to manage knowledge. 

Outcomes factor Experience: For start-up companies a correlation exists only between 

experience and the total amount of incremental innovations realized. 

Outcomes factor Diversity: A strong correlation is recognised between diversity and the 

total amount of radical innovations put into practice. In addition there is also a 

relationship between diversity and the overall innovativeness. 

Outcomes factor Formal Business Networks: For start-up companies no significant 

correlation exists between formal business networks and any kind of innovativeness. 

Outcomes factor Informal Networks: A negative relation exists between informal 

networks and innovativeness in all three dimensions (incremental, radical and overall). 

Outcomes factor Inter-organisational Networks: The amount of radical, incremental and 
the total amount of innovations realized is highly significantly correlated with the Inter- 

organisational Network. 
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Outcomes factor Non Financial: With regard to the lse of non financial indicators a 

strong relationship is recognised to the total amount of innovations implemented. In 

addition, a correlation is seen in the total amount of non financial indicators applied and 

the amount of incremental innovations realized. 

Outcomes factor Market Performance and Employee Retention: For start-up companies 

a correlation is recognised between market performance & employee retention and all 

dimensions of innovativeness (incremental, radical, and total innovativeness overall). 

Outcomes factor Finance and Quality: Between the factor finance & quality and 

innovativeness no significant correlation exists. 
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In comparison Table 4-15 outlines the bivariate correlation for mature companies 

against the total amount of incremental, radical and overall innovations implemented. 

Mature N= 116 
Total 

Innovativeness 
Incremental 

Total 
innovativeness 

Radical 

Total 
innovativeness 

Overall 

Customer Centric 
Pearson 
Correlation 0.094 0.198(**) 0.203(**) 

Customer Intelligence Pearson 
Correlation 0.251(***) 0.268(***) 0.301(***) 

Competitor Orientation 
Pearson 
Correlation -0.010 -0.263(***) -0.044 

Market & Competitive Pearson 0.345(***) 0.240(***) 0.273(***) 
Environment Correlation 

Acquiring Knowledge Pearson 0.344(***) 0.247(***) 0.377(***) 
Correlation 

Sustaining Learning 
Pearson 
Correlation 0.414(***) 0.249(***) 0.391(***) 

Resources for Innovation 
Pearson 
Correlation 0.302(***) 0.341(***) 0.274(***) 

Knowledge Pearson 
Correlation 0.409(***) 0.297(***) 0.410(***) 

Experience Pearson 
Correlation 0.542(***) 0.211(**) 0.432(***) 

Diversity Pearson 
Correlation 0.201(**) 0.289(***) 0.152(*) 

Formal Business Networks Pearson 
Correlation 0.430(***) 0.203(**) 0.368(***) 

Informal Networks 
Pearson 
Correlation 0.035 0.311(***) 0.087 

Inter Organisational Pearson 0.301(***) 0.338(***) 0.207(**) 
Networks Correlation 
Non Financial Pearsotin 

on 
0.314(***) 0.352(***) 0.315(***) 

Market Performance and Pearson 0.329(***) 0.173(*) 0.279(***) Employee Retention Correlation 

Finance and Quality Pearson 
Correlation 0.002 0.109 0.056 

Correlation is significant at the 0.01 level (2-tailed). 
** Correlation is significant at the 0.05 level (2-tailed). 
* Correlation is significant at the 0.1 level (2-tailed). 

Table 4-15: Correlation Factors (Mature Companies) 
Source: own table based on IMA Mature Companies, MBPW 

Outcomes factor Customer Centric: For mature companies a strong correlation is seen 

between a customers centric approach/strategy and the total amount of radical 

innovations realized. The same is observed for the correlation between customer centric 

and the total innovativeness. 
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Outcomes factor Customer Intelligence: A very strong correlation is recognised between 

customer intelligence and all dimensions of innovativeness (radical, incremental and the 

total amount of innovations). 

Outcomes factor Competitor Orientation: For mature companies a strong negative 

correlation exists between competitor orientation and the total amount of radical 
innovations implemented. 

Outcomes factor Market & Competitive Environment: The factor market & competitive 

environment indicates a strong relationship to radical and incremental innovations 
implemented as well as a strong correlation to the total amount of innovations realized. 

Outcomes factor Acquiring Knowledge: The acquisition of knowledge is strongly 

correlated to the total amount of innovations realized in all three dimensions (radical, 

incremental, and the overall total of innovations). 

Outcomes factor Sustaining Learning: The ability to sustain learning is highly 

significant to all categories of innovativeness (radical, incremental and the overall 

innovativeness). 

Outcomes factor Resources för Innovation: Resources for innovations are related to all 
dimensions of innovativeness. Consequently it is highly correlated to the total amount 

of incremental and radical innovations as well as to the total overall innovativeness. 

Outcomes factor Knowledge: The capability to manage knowledge is highly related to 

all dimensions (radical, incremental, and total overall innovativeness). 

Outcomes factor Experience: The factor experience is highly related to both total 

amount of innovations realized and the amount of incremental innovations 

implemented. It is also recognised that the total amount of radical innovations put into 

practice correlates with the factor experience. 

Outcomes factor Diversity: For mature companies diversity relates strongly with the 

amount of radical innovations implemented, the correlation to incremental innovations 

is slightly weaker. Diversity also relates with the overall total of innovativeness. 
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Outcomes factor Formal Business Networks: Significantly high is the correlation of the 

factor formal business networks and both the total amount of radical and incremental 

innovations implemented. The relation to the overall innovativeness is slightly weaker. 

Outcomes factor Informal Networks: A strong relation is seen between informal 

networks and the total amount of radical innovations put into practice. 

Outcomes factor Inter-organisational Networks: For mature companies a highly 

significant relationship exists between their inter-organisational network and both the 

total amount of incremental and radical innovations realized. Also significant is the 

correlation between the inter-organisational network and the overall innovativeness. 

Outcomes factor Non Financial: For mature companies a significantly high correlation 
is recognised between applying no financial indicators and all dimensions of 

innovativeness (incremental, radical, and total innovativeness overall). 

Outcomes factor Finance and Quality: Between the factor finance & quality and 
innovativeness no significant correlation exists. 

4.7 Summary Factors 

Section 4.6. provides a summary and ranking of the factors. In addition, the factors have 

been categorized in three levels: trigger for innovation, supporter for innovation and 
driver for innovation. This approach enables to show which factors are important on the 

long run for start-ups and mature companies (driver), only find relevance in a start-up 

phase (trigger), and factors that are only significant in a more mature phase of business 

(supporter). Table 4-16 provides the ranking and quick overview to identify the most 

important factors for different business stages. 
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m (D Su orter Mature 0 3 0 3 3 3 3 3 3 2 3 0 3 3 3 0 
is 

Driver t rt- +Mtr 0 6 0 0 6 6 6 6 4 0 0 0 6 5 5 0 

Tri er Start-u 1 0 2 0 2 0 2 3 0 2 0 -1 3 0 2 0 

Supporter (Mature) 2 3 -3 3 3 3 3 3 2 3 2 3 3 3 1 

Driver Start-u + Mature) 3 0 0 0 5 0 5 6 0 5 0 0 6 0 3 0 

Tri er Start-u 2 3 3 0 3 2 2 3 0 1 0 -2 3 3 20 
Supporter (Mature) 2 3 0 3 3 3 3 3 3 1 3 0 2 3 30 

Driver (Start-up + Mature) 4 6 0 0 6 5 6 6 0 2 0 0 5 6 5 

Trigger = only significant for Start-ups 3,2 Signifcant < 0.05 level 
Supporter = only significant for Mature companies 1 Significant < 0.1 level 
Driver = only if sig. for both start-ups and Mature not Significant or negative correlated 

Table 4-16: Trigger, Supporter, Driver for Innovativeness (based on factors) 
Source: own table based on factors start-up & mature 

Figure 4-9 displays the three dimensions (incremental, radical and overall 

innovativeness) in order of importance. Graph number 1 show the total innovativeness 

incremental, graph number 2 the total innovativeness radical, and graph number 3 the 

total innovativeness overall. 
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Figure 4-9: Order of Importance - Total Innovativeness Incremental, Radical, Overall 
Source: own figure based on table 4-16 

Summary graph number 1 "Total Innovativeness Incremental": The ranking of factors 

shows that Customer Intelligence, Acquiring Knowledge, Sustaining Learning, 
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Resources for Innovation, Knowledge and Inter-Organisational Networks are the most 

important factors for implementing incremental innovations. A slightly lower ranking is 

achieved by Market Performance and Employee Retention, Non Financial and 

Experience. 

Summary graph number 2 "Total Innovativeness Radical": The ranking of factors for 

the total innovativeness radical displays that Acquiring Knowledge, Resources for 

Innovation, Diversity, Knowledge and Inter-Organisational Networks are the most 

important factors for realizing radical innovations. Also considerably high is the 

importance of Customer Centric and Market Performance and Employee Retention. 

Summary graph number 3 "Total Innovativeness Overall": The ranking of factors for 

the total innovativeness overall depicts that Customer Centric, Sustaining Learning, 

Inter-Organisational Networks, Market Performance and Employee Retention, 

Resources for Innovation, Customer Intelligence, Acquiring Knowledge, Knowledge, 

and Non Financial are the most important factors for the achieving a high overall 

innovativeness. 

Figure 4-10 provides a quick comparison of the different dimensions. Clearly, the 

comparison depicts how the factors relate differently to the dimensions of 

innovativeness. For example, the factor diversity has an enormous impact on the total 

amount of radical innovations realized; however, the factor tends to be weaker in 

correlation to incremental innovations. Other factors like knowledge, have a strong 

impact on all dimensions of innovativeness. 
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Figure 4-10: Comparison of Incremental, Radical and Overall Innovativeness 
Source: own figure based on table 4-16 

Finally given in Figure 4-11 are the ranking of the ratings to provide a short list of 

important factors. The top four factors for sustainable growth over the entire business 

cycle are Knowledge, Inter-Organisational Networks, Acquiring Knowledge, and 

Resources for Innovations. 
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Figure 4-11: Ranking over Rating 
Source: own figure based in table 4-16 

The ranked overall factors provide an excellent indication of the drivers for innovation 

and success. The exploration of the triggers, supporters and drives can take place at 

different depth.. 

To sum-up 

Chapter 4 provided the demographic information on the companies analysed and the 

criteria for the different performance cluster. On a macro perspective five external 

factors have been interpreted and discussed. It revealed that governmental policies are 

still one of the main constraints to be innovative. Further, the behaviour of the different 

clusters verified the link between performance and innovativeness. For the analysis of 

the 16 factors the bivariate correlation was applied. The chapter ended with a summary 

and ranking of the different factors. 

The next chapter aims to outline the principles of each domain and the actual change in 

innovation style to test the hypotheses and build an innovation model to evaluate the 

success probability of companies 
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5 DEVELOPMENT OF INNOVATION MODEL 

The combination of different capabilities, tools and business strategies are essential to 

keep innovativeness in the process of transforming from a start-up to a mature business. 

Many innovation models suggest a rigid process to develop innovations. As observed 

"to go like clockwise" is not possible for innovation management since it depends on 

complex systems changing over the time perspective. In addition, the outcomes of 

chapter 4 have revealed that different triggers, supporters and drivers are essential for 

each of the innovation domains. The research instrument (Innovation Management 

Audits - [MA) for start-ups and mature companies was a first attempt to obtain valuable 

data on changes in innovations styles, to create a more meaningful innovation pattern to 

evaluate the potential of start-ups. Some answers have been found to the decisive 

question: What causes radical and incremental innovations and growth? To develop an 

evolution model which identifies the best way of how companies survive, grow and 

succeed a more detailed analysis for each question was necessary to continue following 

a holistic approach with regard to innovations. In addition, the new cognitions are 

outlined and compared to previous research. The chapter starts with section 5.1 to 

provide a short example of correlations depicted on the development of the innovation 

model. Here, the same methodology used in Section 4.6 to be consistent in the outline of 

triggers, supporters and drivers for innovation and success. Section 5.2 provides a 

summary of correlations. After the explorations of correlation the hypotheses are tested 

in section 5.3 to prove not only the degree of significant but also the direction of the 

correlation. The actual change of innovation styles is depicted and summarised in 

section 5.4. Next, the consolidated findings aim to discuss the outcomes from section 

5.1. to 5.3. in a structured way with three distinct comparisons, followed by section 5.6 

with a brief discussion on new cognitions. To bridge the gap between the findings and 

contemporary strategy analysis a brief discussion seemed to be appropriate. Section 5.8 

compares the research approach to previous research, highlighting the core elements of 

the investigation of changes in innovation styles. Afterwards the new model to evaluate 

the success probability of companies (ICP) is introduced. To present an example of the 

outcomes of the ICP, the available data of the Munich Business Plan Competition has 
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been processed through the model, showing the success probability of start-up 

companies, LPs, AvPs, and HPs. 

5.1 Correlations Cluster Sales for All Capabilities vs. Innovativeness 

For the development of the operational innovation model the bivariate correlation was 

applied. The degree of relationship (how closely they are related) is either positive or 

negative. The maximum number is either +1 (positive) or -1 (negative). This number is 

the correlation coefficient. Consequently, a zero correlation indicates no relationship. 

This type of correlation coefficient is known as Pearson r, also called linear or 

product- moment correlation. Within the analysis, correlation significant at the 0.01 

level (2-tailed) was marked with ("""), correlation significant at the 0.05 level (2-tailed) 

was marked with ("), and correlation significant at the 0.1 level (2-tailed) was marked 

with O. In the following, results that yielded p values 0.1 have been considered as 

borderline statistically significant (Note: high probability of error = 10%). Results that 

are significant at the p value 0.05 level have been considered as statistically 

significant, and pvalue 1 0.01 levels have been categorized as "highly" significant. 

This section follows a structure which is strongly related to section 4.3. First, the 

investigation of the start-ups, second the exploration of mature companies in the three 

categories Low Performer (LV), Average Performer (AvP), and High Performer (HP). 

In the following only one example (customer orientation for Start-ups, LP, AvP, HP) is 

outlined (see Table 5.1), focusing on the strong relationships and probabilities p 0.05 

in order to reject the null hypothesis and conclude that the correlation differs 

significantly from a correlation of zero. 

Product/Service Development (Start-ups, LP, AvP, HP) 

Start-up N= 55 
Total 

Innovativeness 
Incremental 

Total 
innovativeness 

Radical 

Total 
innovativeness 

Overall 
Customer Orientation Pearson 271("") -. 016 

. 
151 

Potential Needs Correlation 
Customer Orientation Pearson 

. 118 . 242(*) . 343(**) 
Monitoring Correlation 
Customer Orientation Pearson 428(***) . 

088 . 
195 

Knowledge Correlation 
Customer Orientation Pearson 

. 
274(**) . 

143 . 
103 

Strategy Correlation 
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Customer Orientation Pearson 598('�) Research Techniques Correlation 
Customer Orientation Pearson 
Relationships Correlation 419("`) 
Customer Orientation Pearson 

138 Information Correlation . 

Cluster Sales = Mature Total 
, 1= < 14% 

N= 37 Innovativeness 
Incremental 

Customer Orientation Pearson 207 Potential Needs Correlation 
Customer Orientation Pearson 055 Monitoring Correlation . 
Customer Orientation Pearson 263 
Knowledge Correlation . 
Customer Orientation Pearson 171 
Strategy Correlation . 
Customer Orientation Pearson 003 Research Techniques Correlation . 
Customer Orientation Pearson 138 Relationships Correlation . 
Customer Orientation Pearson 211 
Information Correlation . 
Mature, Cluster Sales = N= 46 

Total 
Innovativeness 2= 14 - 30 % 

Incremental 
Customer Orientation Pearson 

- 073 Potential Needs Correlation . 
Customer Orientation Pearson 
Monitoring Correlation . 168 

Customer Orientation Pearson 021 Knowledge Correlation . 
Customer Orientation Pearson 

. 014 Strategy Correlation 
Customer Orientation Pearson 011 Research Techniques Correlation . 
Customer Orientation Pearson 

. 
146 

Relationships Correlation 
Customer Orientation Pearson 

. 252(*) Information Correlation 

Mature, Cluster Sales = N= 33 
Total 

Innovativeness 3=> 30% Incremental 
Customer Orientation Pearson 295(") Potential Needs Correlation 
Customer Orientation Pearson 

- 280 
Monitoring Correlation . 
Customer Orientation Pearson 

- 073 Knowledge Correlation . 
Customer Orientation Pearson 220 Strategy Correlation 
Customer Orientation Pearson 622(, �) Research Techniques Correlation 
Customer Orientation Pearson 008 Relationships Correlation . 
Customer Orientation Pearson 096 Information Correlation . 

Correlation is significant at the 0.01 level (2-tailed). 
** Correlation is significant at the 0.05 level (2-tailed). 
" Correlation is significant at the 0.1 level (2-tailed). 

Table 5-1: Example of correlation: performance level and innovi 
Source: own table based on data IMA start-up & mature 

. 
228 (*) 

. 
423(***) 

. 
106 

Total 
innovativeness 

Radical 

. 
399(**) 

. 
312 (*) 

. 
315 (*) 

. 
050 

. 
555(***) 

. 046 

. 
552(*'") 

Total 
innovativeness 

Radical 

. 
192 

. 160 

-. 015 

. 
115 

-. 003 

. 386(*** ) 

-. 226 

Total 
innovativeness 

Radical 

-. 058 

. 
017 

. 
248 

. 
052 

. 
389(**) 

. 
271 

. 
170 

iiiveness 

Michael Lewrick 

. 
388(***) 

. 
458(***) 

. 
272(**) 

Total 
innovativeness 

Overall 

-. 057 

. 
178 

318 (*) 

. 
160 

. 
196 

. 196 

. 258 

Total 
innovativeness 

Overall 

. 
023 

. 128 

-. 068 

-. 100 

. 045 

. 165 

. 
016 

Total 
innovativeness 

Overall 

-. 009 

. 029 

. 
270 

. 
088 

550("') 

. 
280 

. 
302(*) 
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The same procedure has been applied to all other block of questions. Section 5.2 

provides a summary for the correlations. The underlying method for the next section is 

the same applied as in section 4.6 (Summary Factors). 

5.2 Summary Correlations 

This summary provides the triggers, drivers and supporters for every domain. This 

allows an overview of important correlations in the long run for start-ups and mature 

companies (driver), correlations that find only relevance in a start-up phase (trigger), 

and correlations that are only significant in a more mature phase of business (supporter). 

Table 5-2 includes the outcomes for the domains Customer Orientation (CO), 

Competitor Orientation (CompO), Market & Competitive Environment (M&CompE. ) 

and two domains regarding Diversification & Learning (Div&Lea). The following table 

continuous with the remaining domains for Diversification and Learning, Resources 

and provides the outcomes for the capability domains Knowledge (ICK) and 

Management (ICM). Finally, table 5-3 includes outcomes of the domains Organisational 

Network (ORG), Inter-Organisational (I-ORG), and Outcomes (Out). 
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xs 

er (Start-up) Td 2 0 3 2 3 3 0 3 2 3 3 2 1 0 0 0 3 3 t 
r vP HP -1 0 0 0 3 0 0 -1 0 0 0 3 3 0 0 0 0 3 

-` Driver (Start-up +AvP, HP 1 0 3 2 6 3 0 2 2 3 3 5 4 0 0 0 3 6 

Tri er Start-u 1 0 0 1 3 0 0 0 2 2 0 0 0 0 0 0 3 
Su orter AvP HP) 1 0 0 2 3 0 -1 -3 -1 -2 0 0 0 0 2 3 3 
Driver Start-u p+ AvP HP 1 0 0 3 6 0 1 "3 1 0 0 0 0 0 2 3 6 

Tripper 0 2 0 0 3 3 2 2 2 2 3 0 0 0 0 0 3 3 
ä Supporter AvP HP 0 0 0 0 3 0 1 0 0 0 0 2 1 3 1 0 3 3 

Driver (Start-up) + AvP HP 0 2 0 0 6 3 3 2 2 2 3 2 1 3 1 0 6 6 

Trigger = only significant for Start-ups a Signifcant < 0.05 level 
Supporter= only significant for AvP, HP companies I Significant < 0.1 level 
Driver = only if sig. for both start-ups and AvP, HP not significant or negative correlated 

Table 5-2: Trigger, Supporter, Driver for Innovativeness (based on every single domain) 
Source: own table based on correlation tables single domains 

Table 5-2 indicates that the strongest drivers for incremental innovations are related to 
Customer Orientation Research Techniques, Market & Competitive Environment 

Change Action, and Diversification & Learning New to the Industry. For radical 

innovations the most important driver are connected to Customer Orientation 

Relationships, and Diversification & Learning New to the Industry. The strongest 

drivers for the overall innovativeness are associated with Customer Orientation 

Research Techniques, Diversification & Learning New to the Company and 

Diversification & Learning New to the Industry. Further, the table give evidence of the 

different patterns between start-up (see row "Trigger") and mature companies (see row 

"Supporter"). The next Table 5-3 continues with the dimensions related Diversification 

& Learning and Innovation Capabilities Knowledge and Management. 
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Driver Start-u +AvP HP 6 51 4 4 4 1 2 51 12 5 3 2 1 0 4 5 5 9 1 

Tri er (Start-r)) 0 0 3 0 2 0 0 0 3 3 3 0 0 1 3 0 0 
m Su orter AvP HP 0 2 3 2 0 2 3 0 2 1 0 0 2 2 0 2 0 

Driver Start-u + AvP HPi 0 2 6 2 2 2 3 0 5 3 0 2 3 3 2 

Tripper (Start-uo) 3 2 3 2 2 0 3 0 3 3 0 0 0 0 3 
Su orter vP HP 1 3 1 2 0 3 0 1 2 3 0 0 0 0 

jj 

1 
Driver Start -u +AvP HP 6 It 3 4 0 6 0 4 5 3 0 0 0 3 1 

Trigger = only significant for Start-ups Signifcant < 0.05 level 
Supporter = only significant for AvP, HP companies I Significant < 0.1 level 
Driver = only if sig. for both start-ups and AvP, HP not significant or negative correlated 

Table 5-3: Trigger, Supporter, Driver for Innovativeness (based on every single domain) 
Source: own table based on correlation tables single domains 

Table 5-3 gives evidence for another two strong drivers with the focus on 
Diversification & Learning related to incremental innovations. Both the acquisition of 

new Management and Organisational Skills as well as the ability to learn skills related 
to fund, staff, and train are connected to incremental innovations. The same is 

recognised for the Exploration of Mature Technologies, Upgrading Experience, Industry 

Background and Experience Leadership. With regard to the driver for radical 
innovations a strong relation is seen in strengthening Innovation Skills and Up-grading 

experience. For the overall innovation drivers are identified which related to the 

acquisition of new Management and Organisational Skills, strengthening Innovation 

Skills, and exploiting mature technologies. On the next page, the overview continues 

with dimensions related to the inter-organisational and organisational network and the 

measurement of outcomes. 
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-3 0 0 0 0 0 0 3 3 2 0 
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Driver Start-u + AvP HP -3 2 0 0 0 0 0 3 3 4 0 0 3 6 . 

Trigger = only significant for Start-ups Elk& Signifcant < 0.05 level 
Supporter = only significant for AvP, HP companies I Significant < 0.1 level 

Driver = only if sig. for both start-uns and AvP. HP M 
not significant or negative correlated 

Table 5-4: Trigger, Supporter, Driver for Innovativeness (based on every single domain) 
Source: own table based on correlation tables single domain 

Table 5-4 indicates driver for incremental innovations which are Inter-Organisational 

Network Introduction New Products/Services and Design & Manufacture. In 

conjunction to the measurement of outcomes Financial Objectives are highly related. 

For radical innovations a very strong relation is only indicated to Inter-Organisational 

Network Design & Manufacture. The driver for overall innovation is associated to 

measurements related to Cost, Ideas and Patents. Knowledge, Financial Objectives and 

Customer Satisfaction. Again, the trigger and supporter for incremental, radical and 

overall innovations show different patterns. 

The next section builds on the findings and outlines the hypotheses tested. 
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5.3 Hypotheses Tested 

After a deep exploration of the correlations between different influencing factors and 

capabilities in comparison with innovativeness (amount of incremental and radical 

innovations implemented) for start-ups, and different performance levels of mature 

companies, the hypotheses Hl-H12 (HO(r) v K(, ) and Fto(, ) V IL(, )) stated within 

Section 3.5 are tested on these outcomes. A summary table for each hypothesis 

provides an overview of the extent to which each result is significant to different issues 

of the overall subject matter. 

To test the hypotheses a significance level p value < 0.1 is applied. marked as (0) in 

comparison to the p value < 0.05 level marked as (�). Remaining relationships are 

marked as (x). In the end of each table "Overall" sum marizes all p value < 0.1 aiming 

to focus merely on the significant subject matter. A second row marks if the 

hypothesis holds true with regard to positive or negative relations. 

H1 is designed to explore the customer orientation related to innovativeness. 

Test of Hypotheses HI 

IIypotheses rested (see 2.1 INIA) start-Ups Mature Companies 

on the p 0.05 Iev cl (�) LP : 1v P 111' 

on the p 0.1 level (0) 
1 k 1 K I K 1 k 

fil 
Po(cnlial \rcd. � X X � x x 0 X 

\h nht, rinp x 0 X Q X X X X 

1iwr) Knu%%ledgc � X x Q x x x x 

Str, dcpc � X X X x x x x 

Rac: uch Icchniyucs � 0 x � X x � � 

"0(i) I14(D Relaluo hip � � x x x � x x 

inlrmalion X X X � 0 x x x 

Overall � X X � x x x )C 
IHrrction uf. t%sucialion + + + + + + + + 

Table 5-5: Test of Hypotheses HI 
Source: own table based on outcomes section 5.1 

The hypothesis Ha(r) customer orientation is positively related to radical innovations is 

accepted for start-ups and mature companies (LP, AvP, HP) within the data analysed. 
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In addition, the same applies for incremental innovations and therefore hypothesis 1a(j) 

is also accepted. Consequently, the use of research techniques such as focus groups, 

surveys, and observations to gather customer orientation is related to radical 

innovations for all start-ups and mature companies. 

The next hypotheses (H2) developed from the mature literature review ask for 

validation to the statement that competitor orientation is related to innovativeness. 

Test of Hypotheses H2 

Htpothescs Jested (see 2.2 1\1.1) Start-ups Mature Companies 

on the p 0.05 level (�) LP . \vP lIP 

onthep0.1 level (0) R I R I R I R 

112 11 ' IL 
St dIýB\ � x x X 0 x x 0 

", ,) 
& Informaii n � � x x x x x Q 

i: noýý{edge � � X 0 x x X � 

Overall � � x X x x x 
Direct ionof. t+sociation + + - - - - - - 

Table 5-6: Test of I tipotheses H2 
Source: own table based on outcomes section 5.1 

The hypothesis Ha(r) and Ha(() competitor orientation is positively related to radical 

innovations is accepted for start-ups but it has no effect (Ho(r) and IL(j)) for all mature 

companies. It seems that start-ups use different information about their competitors to put 

mainly incremental innovations in place. 
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H3 reconsiders the external driving forces by putting emphasis on the validation of the 

statement that the competitive environment is related to innovativeness. 

Test of Hypotheses H3 

Hypotheses Tested (sec 2.3 IMA) Start-ups Mature Companies 

- on the p<0.05 level (�) IT : 1v-11 1IP 

-onthep<0.1 level (0) 
R I R IJ R 1 R 

1-1, Hour, '" Hu(r) 
('hangcs 

. 
\clian � x x � � x x Q 

('hangcs Technolop Q x � Q � Q x x 

& C'cmdrtioas x x � x x x x x 

H II 
C'ustorn r PrcIer nccs x x x � x x x x 

olil Gastoner Needs x x Q x x x x � 

Overall x x x x x X, x 
Direction of Amociition 

Table 5-7: Test of Hypotheses H3 
Source: own table based on outcomes section 5.1 

A positive direction of association is seen for all mature companies with regard to 

radical innovations. However, the fact that actions of foreign competitors change quite 

rapidly is mostly related to innovativeness. However, there is no effect ft(1) for Start- 

ups, LPs, AvPs and HPs. HDffl has no effect for Start-ups, AvPs and HPs. The 

alternative hypothesis Ha(; ) is accepted for LPs. 

H4 asked for validation about the distinct organisational characteristics: centralized vs. 
decentralised and their correlation to innovativeness. 

Test of Hypotheses H4 

Hypotheses Jested (see 1.2 INI. -\) Start-ups Mature Companies 

- on the p "- 0.05 level (�) 1J A\ V In, 

- on the p<0.1 level (0) 
t x t k 1 Iz I k 

"0(r) ' '' 
(r) 

('cnlr. (Gicd is. 1)cccnir litcd x x x x � x x x 

114 & Overall x x x x � x x x 
110(i) ' 11, 

(1) Dimcdon of. tssorirtion + + _ + 

Table 5-8: Test of Hvpolheses H4 
Source: own table based on outcomes section 5.1 
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Centralized inter functional coordination is positively related to radical innovations. 

However, a negative correlation is recognised between centralisation and incremental 

innovations for start-ups. There is no effect' (, ) for Start-ups, LPs, AvPs and HPs. I-t 

has no effect for Start-ups, LPs and HPs. The alternative hypothesis Ha(j) accepted for 

AvPs. 

H5 states that diversification/exploration is positively related to innovativeness. Table 

5-9 lists the various outcomes for start-ups and mature companies. 

Test of Hypotheses H5 

1INIpotheses Festcd (sec 2.4 IMr) start-ups Mature Companies 

on the p-0.05 level (�) LP A\ P HP 

onthep - 0.1 level (0) 
1 R I R I R I R 

115 ll A' II 
\c%ý to (. 'onipam � x � x x � x X 

rrý . N to Indnstr% � � � X � � X x 

& Managerial K (Irv Skills � x x � � x � x 

11 ' 11 
Pnndmg/Suilling! lrainuip � x � x � � x x 

", . 10 >c s Iruimanon Skills � � � x Q � x x 

Overall � x X x ýe 

Direction of. lýsociadon 

Table 5-9: Test of Hypotheses H5 
Source: own table based on outcomes section 5.1 

H5 is positive related to all clusters. Diversification/exploration is positively related to 

radical innovations and incremental innovations. Especially start-ups exploit the entire 

portfolio of diversification and learning possibilities to realize mainly incremental 

innovations. However, there is no effect' )(r) for Start-ups, LPs and HPs. II)(j) has no 

effect for HPs. The alternative hypothesis Hj, (; ) is accepted for Start-ups LPs and AvPs. 
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Subsequently, H6 is validating the assumption that active knowledge/skills seeking is 

positively related to innovativeness. 

Test of Hypotheses H6 

I lvpothcscs Tested (.,, cc 4.1 IMA) Statt-ups Mature ('ompanics 

- on the p 0.05 level (�) 

- 
LI' : 1x1' 111' 

- on the p< 0.1 level (0) 
1 

FR 
I k 1 it I a 

116 " 1{ 
t'peradinI "lumiliar" � x x x x � � x 

0(r) wr, Exploit \laturc I cch � x � x x � x x 

& Enhancing c'ompdcnecs � x � 0 x x x x 

Upgrading Lxpcricncc � � 0 � � x x � 

110))) ' 11 n, Impro\clinTicienc} � � � x x x x � 

Sharin¢ x � x x � x � x 

Overall � � X X X X X 
Direction of. lvsociytiun - 

Table 5-10. - Test ofHtipotheses H6 
Source: own table based on outcomes section 5.1 

There is a positive relation between active knowledge/skills seeking and 

innovativeness. Again, start-ups are applying the whole portfolio of knowledge 

management elements to implement incremental innovations. For radical innovations, 

the relation is strong between the improvement of development processes and 

improvements of efficiency of existing innovation activities leading to radical 
innovations. There is no effect H,, (r) for LPs, AvPs and HPs. H, (; ) has no effect for AvPs 

and HPs. The alternative hypothesis Ha(j) is accepted for Start-ups and LPs. The 

alternative hypotheses Ha(r) is accepted for Start-ups. 
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H7 states that the education level of manager/entrepreneurs is positively related to 

innovativeness. Only "Education" out of Table 5-11 is used to validate this statement. 

Test of Hypotheses H7 

HyfxAhescs 1 ested (4.2 I\I: \) Starl-ups Mature Companies 

-on the p° 0.05k cl (�) IT AN p 111) 

-onthcp<-0.1 Ic cl (0) 
I R 1 R I R I k 

H7 HOtr, ' W. 
r 

1'. du atjon x x � x x x 0 x 
Fj ii.. n. t Ialtl ynal,; ws x x � x x x x � 

& Contill wne 1{Jucatkon � Q � x � x � � 

I10d, `_ 11.6, 
111d113ä\ t a. lýlnoiinJ � � X � � X x x 

h: -\pancn,:.. I. md. lshlp � x � x � x x � 

()j), 31 ti c'hane; X x � x � x � x 
1'\Il.: ll.: ll,: ý 

. 
ýýi1M1117I1! tIl ý. x � X x � � X X 

Overall x x x x x x 
Diredionof. lxwciilinn f f f f 1 t 4 i 

Table 5-11: Test of Htipotheses H7 
Source: own table based on outcomes section 5.1 

The analysis validate that the education level is positively related to radical and 
incremental innovations, however leading merely to incremental innovations. There is 

no effect ft(r) for Start-ups, LPs, AvPs and HPs. Ft(j) has no effect for Start-ups and 
HPs. The alternative hypothesis Ha(; ) is accepted for LPs and AvPs. 
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H8 states that management tenure is negatively related to innovativeness. 

Test of Hypotheses H8 

Hvpolhcsrs Tcstc. x1 (s. x 1.1.7 I. \1_\) Slart-ups \[aturc Companies 

- onthep<: 0.05Icxcl (�) IT . \vP IIP 

-onthep<-=0. I Ir\rI (0) 
1 H I R I K I R 

H8 11 VH Manavcjn, 2v'rCtUIC � x x � x � � x 
0", �r 

x Overall � x x x � � x 
IIoW V IIaUi Direction ofAxiociation i + t + + + + 

Table 5-12: Test ofHvpotheses H8 
Source: own table based on outcomes section 5.1 

H8 shows only a negative relation between management tenure and radical innovations 

in the cluster start-ups. All the others are positively related. There is no effect llo(r) for 

Start-up and HPs. HO(I) has no effect for LPs and AvPs. The alternative hypothesis Ha(i) 

is accepted for Start-ups and HPs. The alternative hypotheses 1--L, (ß) is accepted for LPs 

and AvPs. 

H9 states that collaborative activities are related to innovativeness. Table 5-13 lists the 

different characteristics influencing the organisational network. 

Test of Hypotheses H9 

Ilypotheses Tested (scc 5.1 I\L\) Start-tips Mature C mmpanies 

-on thcp<0.05IcNcl (�) LI' \\I' III' 

-onthep<0. I lr'rl (0) 
I k 1 k I k 1 k 

119 IIO ' II 
Fmluh and Fi m ide � � X x x x x x 

(r) >, lrl x x � � � � x � 
HH11v111, ]IV {{i, dl.; y I x � � x x x x 

110(11 \ Il+lil 
111t11 1nat i 1ýILL: 1ýlý x x O x x � x x 

I` ig,: i 1x% Ir x X � x x x � � 

t a, ý, a> t-'l>, I rl, a, all � x x x x x � x 

Overall x x x x x x x 
Dilation or. ieejltlion - + } } + + } + 

Table 5-13: Test of Hypotheses H9 
Source: own table based on outcomes section 5.1 
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H9 is validated (positively related) for radical innovations. HPs concentrate on the 

larger organisational network, while start-ups are more influenced by family and 
friends. There is no effect FLO for Start-ups, LPs, AvPs and HPs. ft has no effect for 

Start-ups, AvPs and HPs. The alternative hypothesis Ha(i) is accepted for LPs. 

H 10 states that a central position in a network is positively related to innovativeness. 

Table 5-14 lists the entire dimensions related to the inter-organisational network. 

Test of Hypotheses H10 

Hypothcscs 1 st xI (sce 5.2' I\1. \) Start-ups \taturc C'ompaniu-s 

- onthep< 0.05Ic-, cl (�) IT ANI, IIP 

-onthQp<0.1 Icv'cl (0) 
1 k 1 k 1 k 1 k 

H10 H H0 
\laii t. r ('umpkro. Prod. x x x x � Q � X 

er, 1 Co'j,,: lati%c R&1 � � x x x x � x 
& I�tmd \,: \\ hod /s., � � x � � x x x 

` II 
U"ien& \lanufacmnnu � � x x � � x x 

., 0(1) C,: 11tial 1'U91tpU1 � x x 0 � Q x x 

Overall � � x x � x x 
Direction ofAavoriution + + f + + + + 

Table 5-14: Test ofHvpotheses HI D 
Source: own table based on outcomes section 5.1 

H 10 holds true as it is positively related to both radical and incremental innovations. 

However, correlation on a significant level for "Central Position" is recognised for 

incremental innovations for start-ups and for radical and incremental innovations for 

LPs and AvPs. For HPs inter-organisational network relates to incremental innovations 

in the categories "markets complementary products with other companies" and 

"establishment of cooperative R&D agreements" with other companies. There is no 
effect He(r) for LPs and HPs. H,, (1) has no effect for LPs and HPs. The alternative 

hypothesis Ha(i) and Ha(r) are accepted for Start-ups and AvPs. 

146 



Napier University Development of Innovation Model Changes in Innovation Styles 

Napier Business School Michael Lewrick 

The next hypothesis H 11 is based on the assumption that innovations in general are 

positively related to innovativeness. As start-ups naturally do not have a track record of 
financial performance, the hypothesis is tested merely on mature companies. 

Test of Hypotheses HI I 

Hypotheses Tested (see 1.1.8 I\IA) Start-ups U-1111m 

-unthcp<O. 051eýe1 (�) 
('ompan ics 

-onthep<: 0.1 level (0) 
1 I( I R 

fill ' 11 H 
Financial Pýdi, nnmxc n/a n/8 � 0 

ow . 1o 

R 

H ýý Overall n/a n/a 
aU oýli Direction of Arvod Lion n/a n/a i t 

Table 5-15: Test ofHypotheses H1I 
Source: own table based on outcomes section 5.1 

H II holds true, because first of all it is positively related and secondly significantly 

relevant. This assumption is essential for the entire analysis of the dissertation because 

it is assumed that financial performance (followed by clustering in sales increase) has a 

strong relation to the ability of implementing innovations. The alternative hypothesis 

Ha(, ) and Ha(; ) are accepted for all mature companies. 
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H12 states that innovativeness are negatively related to efficiency. Efficiency is 

outlined in different dimensions ranging from the comparison to competitors to R&D 

expenditures for innovations and so forth. Table 5-16 shows the correlations and overall 

directions (negative/positive). 

Test of Hypotheses H12 

Hvpothcscs T(Nted (scc ?. 1.1 1\L\) Start-ups Mature Conipanics 

-on the p<0.051cvcl (�) LP Ax 11 1iP 

-onthcp<0.1 
lcceI (0) 

I R I R I R I R 

1112 H0try V Hyrt 
Mote incr. than cumpcttow x x � x � x x x 

\luie rad. thm e yetitot � � � � � � x � 

R 
o sales two) 11a. innor. X x x x x x x x 

Hotte II. ((, 
'-sales torn fad. Innno 

. 
� � � � � � x � 

R& 1) Npatditutc I'm ntat. � x � x x � Q x 

R&D Npokliturc tot tad. � � x x x � x � 

Time 2 \laiLet la et: a. Q x x x 0 x x � 

1mlc2\Imi: alottad. x x � x x x x x 

('ustom,: rsntisf. 't. is i x x x x Q x Q x 

('ustomei sati. sl '. tad x x x � Q x x � 

It> rc. Lvto. ' luuh: r. výs � � x � � x x x 

Rad. nnt, r ? hiuh. i sys. � � x � � � 0 � 

Overall � x x x x x 
Direction of. ttswoeiution t t + + 1 h + + 

Table 5-16: Test of Hypotheses H12 
Source: own table based on outcomes section 5.1 

H12 holds not true, because all of the statements related to efficiency with regard to the 

innovativeness are positively correlated. 

There is no effect Ho(r) for Start-ups, LPs, and AvPs. Ho(j) has no effect for LPs and HPs. 

The alternative hypothesis Ha(i) is accepted for Start-ups and AvPs. The alternative 

hypothesis K(, ) is accepted for HPs. 

Summary 

The different outcomes of the hypotheses tested indicate that the alternative I-j« and 
Ha(r) are accepted not homogeneously for all performance cluster. Moreover the test of 
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hypotheses revealed that alternative hypotheses is accepted in some cases for 

incremental innovations and in some cases for radical innovations. In perspective of the 

next section, the hypotheses tested give already an idea about the changes in innovation 

styles comparing the outcomes of start-up and mature companies. 

As the hypothesis testing s one of the most important concepts in statistics is the 

following the main outcomes are outlined. Within the summary it seems efficient to 

state only the rejected Null Hypothesis for H1-H12 to stress the results which are 

statistically significant. 

Customer Orientation (Hl): The null hypotheses is rejected for start-up companies and 

incremental innovations and LP mature companies and radical innovations. 

Competitor Orientation (H2): The null hypothesis is only rejected for start-up 

companies for both incremental and radical innovations. For all mature companies (LP, 

AvP, HP) the direction of association is negative. 

Competitive Environment (H3): The null hypothesis is rejected for LP companies and 

incremental innovations. The direction of association is for start-up companies positive 

in conjunction to incremental innovations and the opposite direction in conjunction to 

radical innovations. All mature companies excepted HP (incremental) indicate a 

positive direction of association. 

Centralized Inter-functional Coordination (H4): The null hypothesis is rejected merely 

for AVP (incremental), however, the direction of association is negative. In general, the 

direction of association is negative for all mature companies (incremental) and positive 

for all mature companies (radical). For start-up companies, both incremental and radical 

innovations indicate a positive direction of association. 

Diversification/Exploration (H5): The null hypothesis is rejected for most of the 

clusters in conjunction to incremental innovations. Only for AvP companies the null 

hypothesis can be rejected with regard to radical innovations. However, the direction of 

association is positive for all clusters. 

Active Knowledge/Skills Seeking (H6): The null hypothesis is rejected for Start-up 

companies. However, a positive direction of association is seen for all clusters. 
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Higher Education (H7): The null hypothesis is rejected for LP and AvP companies and 
incremental innovations. A positive direction of association is seen through all cluster. 

Management Tenure (H8): The null hypothesis is rejected for Start-up companies 
(incremental), LP (radical), AvP (radical) and HP (incremental). Only start-up (radical) 

indicate a negative direction of association. 

Collaborative Activities (H9): The null hypothesis is rejected for LP (incremental). All 

mature companies show a positive direction of association. Start-ups indicate a negative 
direction of association with regard to incremental innovations. 

Central Position in a Network (H10): The null hypothesis is rejected for Start-up and 
AvP mature companies. A positive direction of association is recognised for all 

clusters. 

Financial Performance (H 11): The null hypothesis is rejected for all mature companies 

with a positive direction of association. 

Efficiency (H12): The null hypothesis is rejected to start-up companies (incremental), 

AvP (incremental) and HP (radical). However, all cluster have a positive direction of 

association. 

The next section explores the actual changes in innovation styles for the clusters LP, 

AvP and HP. In addition, the current innovation style of start-ups is compared with 
their expectations in the future. 

5.4 Overview of Changes in Innovation Styles 

The extended investigation of different correlation and the hypothesis tested provide 

first insights into innovation styles, but do not provide answers to the question of how 

innovation styles change over the time perspective. 

To obtain more meaningful insights to the puzzling delta "changes in innovation styles" 

the research instrument also explored the situation of the companies in the past (mature 

companies) and the expectations to the future (start-up companies). The combination of 

the analysed correlations and the situation in the past and the expectations give a full 
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picture of how innovation styles change. Eleven major areas are compared following the 

structure of the research instrument and the already applied clusters Mature LP, AvP, 

and HP (now and past), and Start-up (now and future). A sample test is applied to all of 

the eleven areas with a 95% confidence interval of the difference. Table 5-17 provides 

an overview of the 11 areas compared in different maturity levels and over the time 

perspective: 

Changes in Innovation Styles- Overview 

CCII 
CO>pv, v, Y' 

ä+ Cr d ýý, 
ü p w, >, 

ýy 
y 

. 'q >- of - Rj ä Ciä 
a, .0 

p, r. 
a+ °U 

cc OL m ar npv, 
pp CIO C - M I l 

, a0 cE 3 Z ä ya =Oö 
OUö ö 

i U5U 
1' LpT. pt 

o a, 61 W> iwxß '' pö _ n yaC Q 
yCp (A UC 9R 
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Mature LP 

-Now 3.71 3.66 3.20 3.35 3.57 4.16 3.27 3.70 2.81 5.16 3.96 
Mature LP 

- Past 3.81 4.04 3.93 4.14 4.32 4.59 4.43 3.26 2.18 3.46 3.50 

Mature 
AvP -Now 4.75 4.15 3.71 4.52 4.37 5.15 4.63 4.25 3.42 4.54 4.41 
Mature 
AvP - Past 4.06 4.70 3.77 4.47 3.98 3.80 4.59 3.17 2.38 3.80 3.15 

Mature 
HP - Now 4.56 3.91 3.48 4.23 3.94 5.14 4.79 3.79 3.32 5.03 4.14 
Mature 
HP - Past 4.77 4.21 3.39 3.96 3.94 3.65 4.82 2.58 2.35 4.24 3.74 

Start Ups 

- Now 4.46 4.24 3.87 4.63 3.85 4.72 5.87 4.67 3.45 4.35 4.08 
Start Ups 

- Future 5.06 4.78 4.91 5.88 4.76 6.12 5.95 5.76 4.90 5.27 5.01 

Table 5-17: Outcomes Changes in Innovation Styles - Overview 
Source: own table based on averages in each block 

A graphical comparison makes the change in innovation styles even more obvious. 

Therefore, the next pages outline the ttest with comparison of mean between "now" 

and test value (either future in the case of start-ups or past in the case of mature 

companies in the three distinct performance levels), in addition to the graphical 

comparison. 

151 



Napier University Development of Innovation Model Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Changes in Innovation Styles - Customer Orientation 

Tables 5-18 and 5-19 depicts the sample test for the change in customer orientation for 

mature companies (LP, AvP, HP) and start-ups. 

Paired Samples Correlations - Customer Orientation (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Customer 

Orientation & Customer 37 202 231 
Orientation Past 

AvP Pair 1 Average Customer 
Orientation & Customer 46 487 , 001 
Orientation Past 

HP Pair 1 Average Customer 
Orientation & Customer 33 

, 
502 003 

Orientation Past 

Start-up Pair 1 Average Customer 
Orientation & Customer 55 156 

, 
254 

Orientation Future 

Table 5-18: Paired Samples Correlations- Customer Orientation 
Source: own table based on Customer Orientation average/past/future 

Paired Samples Test - Customer Orientation (Mature + Start-ups) 

Group Sig. (2- 
Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 

Lower Upper 
LP Pair 1 Average Customer 

Orientation 
Customer 1853 1,8375 3021 

, 
7980 4273 -, 614 36 

, 
543 

Orientation Past 
AvP Pair 1 Average Customer 

Orientation 
Customer 0559 1,5346 , 

2263 3998 5116 
, 
247 45 806 

Orientation Past 

HP Pair 1 Average Customer 
Orientation 
Customer , 7706 1,4423 , 2511 

, 2591 1,2820 3,069 32 , 004 
Orientation Past 

Start Pair 1 Average Customer 

-up Orientation 
- - Customer 1429 1,8416 , 2483 6407 , 3550 -, 575 54 , 567 

Orientation Future 

Table 5-19: Paired Sample Test - Customer Orientation 
Source: own table based Customer Orientation average/past/future 
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LPs tend to lose customer orientation over the time perspective. AvPs increased their 

customer orientation significantly, while HPs remain on a high level. Start-ups have 

high expectations on customer orientation in comparison to the situation at the moment. 
Taking also into consideration the ranking of factors (Figure 4-11) within chapter 4, it 

is obvious that customer intelligence and customer centric are important drivers for 

innovation and success. This indicates that the AvPs strategy to strengthen their 

capability customer orientation leads to more innovations in future. 

Customer Orientation 
6 00 . 

5.06 
5 00 - . 4 . 75 4.77 

4.56 4.46 

4.06 
4 00 - 3 81 

. 3.71 - 

3 00 

l 

' , . Mature Mature Mature Mature Mature Mature Start Start 
LP - LP- AvP- AvP- HP- HP- Ups - Ups - 
Now Past Now Past Now Past Now Future 

Figure 5-1: Changes in Innovation Styles - Customer Orientation 
Source: own figure based on outcomes (average) 

The next Tables 5-20 and 5-21 and associated Figure 5-2 provide the changes of 
innovation styles concerning the competitor orientation. From the findings in chapter 4 it 

becomes apparent that competitor orientation is a important trigger for innovations, 

however it is very weak as driver for innovation and success. 
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Changes in Innovation Styles - Competitors Orientation 

Paired Samples Correlations- Competitor Orientation (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Competitor 

Orientation & 37 581 000 Competitor Orientation , 
Past 

AvP Pair 1 Average Competitor 
Orientation & 
Competitor Orientation 46 328 026 
Past 

HP Pair 1 Average Competitor 
Orientation & 
Competitor Orientation 33 276 119 
Past 

Start-up Pair 1 Average Competitor 
Orientation & 55 551 000 Competitor Orientation , 
Future 

Table 5-20: Paired Samples Correlations 
Source: own table based on Competitor Orientation average/past/future 

Paired Samples Test - Competitor Orientation (Mature + Start-ups) 

Sig. (2- 
Group Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 

Lower Upper 
LP Pair 1 Average Competitor 

Orientation 
0405 1 3585 2233 -, 4124 , 

4935 
, 
182 36 857 Competitor , 

Orientation Past 
AvP Pair 1 Average Competitor 

Orientation 
Competitor . 6957 1,5985 , 2357 , 2209 1,1704 2,952 45 

, 005 
Orientation Past 

HP Pair 1 Average Competitor 
Orientation 
Competitor , 2121 1,6082 , 2800 -, 3581 , 7824 , 758 32 

, 454 
Orientation Past 

Start- Pair 1 Average Competitor 
up Orientation - - Competitor 

, 3091 1,4296 1928 -, 6956 , 0774 1,603 54 115 
Orientation Future 

Table 5-21: Paired Sample Test - Competitor Orientation 
Source: own table based on Competitor Orientation average/past/Jüture 

As expected, all mature companies had a stronger competitor orientation in the past. 
Start-ups expect to increase their competitor orientation in the future. As mentioned 

before, competitor orientation is categorised as trigger for innovation but lacks in 
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strength to be capable to drive innovation and success. Within Chapter 4, competitor 

orientation is ranked on place 14 which out of 16. 

Competitors Orientation 

6.00 

5.00 

4.04 4.15 4.21 4.24 
3.91 4.00 3.66 

i 
3.00 

Mature Mature Mature Mature Mature Mature Start Start 
LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

Figure 5-2: Changes in Innovation Styles - Competitors Orientation 
Source: own figure based on outcomes (average) 

The next two overviews (Table 5-22, Table 5-23 and Figure 5-2) show the change with 

regard to the market and competitive environment. Similar to the previous dimension 

competitor orientation, the market and competitive environment is not seen as a strong 

driver for innovation and success. 
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Changes in Innovation Styles - Market & Competitive Environment 

Paired Samples Correlations - Market & Competitive Environment (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Market & Comp. 

Environment & 37 391 017 Market & Comp. 
Environment Past 

AvP Pair 1 Average Market & Comp. 
Environment & 46 450 002 Market & Comp. 
Environment Past 

HP Pair 1 Average Market & Comp. 
Environment & 
Market & Comp. 33 255 151 
Environment Past 

Start-up Pair 1 Average Market & Comp. 
Environment & 55 276 041 Market & Comp. 
Environment Future 

Table 5-22: Paired Samples Correlations- Market & Comp. Environment 
Source: own table based on Market & Comp. Environment average/past/future 

Paired Sample Test - Market & Competitive Environment (Mature + Start-ups) 

Sig. 
Group (2- 

Paired Differences t df tailed) 
Std. 95% Confidence 

Std. Error Interval of the 
Mean Deviation Mean Difference 

Lower Upper 
LP Pair 1 Average Market & 

Comp. Environment 
& -, 0703 1,6926 

, 
2783 -, 6346 4941 -, 253 36 802 

Market & Comp. 
Environment Past 

AvP Pair 1 Average Market & 
Comp. Environment 
& -, 2261 1,5791 2328 -, 6950 2428 -, 971 45 337 
Market & Comp. 
Environment Past 

HP Pair 1 Average Market & 
Comp. Environment 
& -, 6121 1,3238 , 2304 -1,0815 -, 1427 -2,656 32 012 
Market & Comp. 
Environment Past 

Start- Pair 1 Average Market & 
up Comp. Environment 

& -1,2982 1,5930 2148 -1,7288 -, 8675 -6,044 54 , 000 
Market & Comp. 
Environment Future 

Table 5-23: Paired Sample Test - Market & Comp. Environment 
Source: own table based on Market & Comp. Environment averuge/past/f duce 

Market and competitive environment remains the same for AvPs and HPs. LPs shifted 

direction towards a less strong focus on the market and competitor environment. Again, 

start-ups estimate to be more market and competitor oriented in the long term. Ranked 

within Chapter 4 on place 12 from 16 the market and competitive environment does not 
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necessarily influence innovativeness. However, as LP dropped from a 3.93 level to a 

3.20 level it must have some implications on the long term. 

Market & Competitive Environment 
6.00 

4.91 
5.00 

3.93 
4.00 

3.48 3.39 
3.20 

3.00 
Mature Mature Mature Mature Mature Mature Start Start 

LP- LP - AvP - AvP - HP- HP- Ups - Ups - 
Now Past Now Past Now Past Now Future 

Figure 5-3: Changes in Innovation Styles - Market & Competitive Environment 
Source: own figure based on outcomes (average) 

Tables 5-24/5-25 and figure 5-4 provide change concerning diversification and learning. 

Changes in Innovation Styles - Diversification & Learning 

Paired Samples Correlations - Diversification & Learning (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Diversification & 

Learning & 37 , 586 
, 
000 Diversification & Learning 

Past 
AvP Pair 1 Average Diversification & 

Learning & 46 277 062 Diversification & Learning , , 
Past 

HP Pair 1 Average Diversification & 
Learning & 33 556 001 Diversification & Learning , , 
Past 

Start-up Pair 1 Average Diversification & 
Learning & 55 490 000 Diversification & Learning , 
Future 

Table 5-24: Paired Samples Correlations- Divers ification & Learning 

Source: own table based on Diversification & Learning average/past/future 
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Paired Sample Test - Diversification & Learning (Mature + Start-ups) 

Michael Lewrick 

Sig. (2- 
Group Paired Differences t df tailed) 

95% 
Std. Confidence 

Std. Error Interval of the 
Mean Deviation Mean Difference 

Lower Upper 
LP Pair 1 Average 

Diversification & 
Learning & 1351 1,2693 2087 -, 2881 5584 648 36 

, 521 
Diversification & 
Learning Past 

AvP Pair 1 Average 

Diversification & 
Learning & , 4739 1,3801 2035 , 0641 , 8837 2,329 45 , 024 
Diversification & 
Learning Past 

HP Pair 1 Average 
Diversification & 
Learning & 0424 1,1166 1944 -, 4384 , 3535 -, 218 32 , 829 
Diversification & 
Learning Past 

Start- Pair 1 Average 
up Diversification & 

Learning& 6255 1,2973 , 1749 -, 9762 -, 2747 -3,575 54 , 001 
Diversification & 
Learning Future 

Table 5-25: Paired Samples Test- Diversification & Learning 
Source: own table based on Diversification & Learning average/past/future 

Diversification & Learning decreased for LPs while AvPs remained the same. HPs 

increased on average their diversification and learning efforts to become more 

successful. Start-ups see themselves already on the highest level, but again overestimate 

the potential of their learning and diversification capabilities. Considering the outcomes 

of chapter 4, the factors indicate that sustaining learning (ranked 7) is an essential driver 

for success and innovativeness, however, also diversity per se is driving innovativeness. 

AvP remain on a high level which will lead to innovations and success, the same can be 

assumed for HP. The direction of LP is more than obvious and it can be assumed that 

their total amount of innovations will also decrease continuing a strategy without 

emphasize on diversification and learning. 
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Diversification & Learning 
00 6 5.88 
. 

5.00 
4.52 4.47 

4 . 63 

4.14 4.23 
3.96 

4.00 

. 35 5 3 

3 00 . Mature Mature Mature Mature Mature Mature Start Start 
LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

4.52 4.47 
4 . 63 

4.14 4.23 
3.96 

3.35 

Figure 5-4: Changes in Innovation Styles - Diversification & Learning 
Source: own figure based on outcomes (average) 

The next Tables 5-26/5-27 and Figure 5-5 provide the change concerning resources for 

innovation. 

Changes in Innovation Styles - Resources for Innovations 

Only two questions from part 3.3 are considered for the average, because one question 

outlined in this section was included as a test question. 

Paired Sample Correlations - Resources (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Resources 

& 37 , 708 
, 000 

Resources Past 

AvP Pair 1 Average Resources 
& 
Resources Past 46 , 507 

, 000 

HP Pair 1 Average Resources 
& 
Resources Past 33 

, 421 
, 015 

Start-up Pair 1 Average Resources 

Resources Future 55 432 
, 001 

Table 5-26: Paired Samples Correlations - Resources 

Source: own table based on Resources average/past/future 
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Paired Sample Test - Resources (Mature + Start-ups) 

Group Sig. (2- 
Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 
Lower Upper 

LP Pair 1 Average Resources 
& , 3243 1,1439 1881 -, 0571 , 7057 1,725 36 

, 093 
Resources Past 

AvP Pair 1 Average Resources 
& 
Resources Past -, 0217 1,2994 1916 -, 4076 , 3641 -, 113 45 , 910 

HP Pair 1 Average Resources 
& 

, 0000 1,1456 1994 -, 4062 , 4062 , 000 32 1 000 Resources Past , 

Start Pair 1 Average Resources 
-up & 

Resources Future 
- 

1,0545 1,6658 , 2246 -1,5049 -, 6042 -4,695 54 , 000 

Table 5-27: Paired Sample Test - Resources 
Source: own table based on Resources average/past/future 

LPs allocated in the past more resources to innovations than today. However, AvPs 

allocate today more resources than in the past. Start-ups estimate to spend more money 

in the future to keep their innovativeness. The ranking from chapter 4 (Figure 4-16) 

indicate resources for innovation within the group of the top 4 factors. It seems that a 

continuous availability of resources are an essential driver for innovations and success. 

Resources for Innovations 
6.00- 

5.00- 

4.32 4.37 

3.98 3.94 3.94 11 A C; 4.00 
3 

H 
I 

3.00 
Mature mature Mature Mature Mature Mature Start Start 

LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

Figure 5-5: Changes in Innovation Styles - Resources for Innovations 
Source: own figure based on outcomes (average) 
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Following the structure of the IMA, the next change is depict with regard to the 

capabilities associated to knowledge, outlined in Tables 5-28/5-29 and Figure 5-6. 

Changes in Innovation Styles - Innovation Capability Knowledge 

Paired Samples Correlations - Knowledge (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Innovation 

Capabilities Knowledge & 37 419 010 Innovation Capabilities , 
Knowledge Past 

AvP Pair 1 Average Innovation 
Capabilities Knowledge & 
Innovation Capabilities 46 450 002 
Knowledge Past 

HP Pair 1 Average Innovation 
Capabilities Knowledge & 
Innovation Capabilities 33 373 033 

Knowledge Past 
Start-up Pair 1 Average Innovation 

Capabilities Knowledge & 
Innovation Capabilities 55 518 

, 000 
Knowledge Future 

Table 5-28: Paired Samples Correlations - Knowledge 
Source: own table based on Knowledge average/past/future 

Paired Sample Test - Knowledge (Mature + Start-ups) 

Group Sig. 
(2- 

Paired Differences t df tailed) 
Std. 95% Confidence 

Std. Error Interval of the 
Mean Deviation Mean Difference 

Lower Upper 
LP Pair 1 Average Innovation 

Capabilities 
Knowledge & 

, 5946 1,7421 , 2864 0138 1,1754 2,076 36 
, 045 

Innovation Capabilities 
Knowledge Past 

AvP Pair 1 Average Innovation 
Capabilities 
Knowledge & -, 1993 1,2769 , 1883 -, 5785 1799 -1,058 45 

, 295 
Innovation Capabilities 
Knowledge Past 

HP Pair 1 Average Innovation 
Capabilities 
Knowledge & -, 3485 , 9559 

, 1664 -, 6874 -, 0095 -2,094 32 
, 044 

Innovation Capabilities 
Knowledge Past 

Start- Pair 1 Average Innovation 
up Capabilities 

Knowledge & -, 6818 1,0032 
, 1353 -, 9530 -, 4106 -5,040 54 

, 000 Innovation Capabilities 
Knowledge Future 

Table 5-29: Paired Sample Test-Knowledge 
Source: own table based on Knowledge average/past/future 

161 



Napier University Development of Innovation Model Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Knowledge decreased for LP over the timeline. AvPs and HPs increased their 

knowledge with regard to innovations. Again, start-ups overestimate the possibilities to 

gain more knowledge. Noticeably is knowledge important for innovation and success as 

realized before in chapter 4. Both factors, knowledge and the ability to acquire 
knowledge are ranked with the highest value in the ranking of factors. It becomes 

apparent that LPs had somehow knowledge at hand in the past but did not succeed in 

manage or expand it over the time perspective. 

Innovation Capablities - Knowledge 
7.00 

6.12 

6.00- 
5.15 5.14 

5.00 
4.16 

4.00 3.80 3.65 

3.00 
Mature Mature Mature Mature Mature Mature Start Start 

LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

Figure 5-6: Changes in Innovation Styles - Knowledge 
Source: own figure based on outcomes (average) 

Further, Tables 5-30/5-31 and Figure 5-7 provide an overview of the changes with regard 

to the innovation capability management. 
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Changes in Innovation Styles - Innovation Capability Management (open for change) 

Paired Samples Correlations - Management "Change" (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Innovation 

Capabilities Management 37 531 , 
001 

& Innovation Capabilities 
Management Past 

AvP Pair 1 Average Innovation 
Capabilities Management 46 506 , 000 
& Innovation Capabilities 
Management Past 

HP Pair 1 Average Innovation 
Capabilities Management 

33 312 077 & Innovation Capabilities 
Management Past 

Start-up Pair 1 Average Innovation 
Capabilities Management 

55 159 - 246 & Innovation Capabilities , 
Management Future 

Table 5-30: Paired Samples Correlations - Management "Change" 
Source: own table based on Management average/past/future 

Paired Sample Test - Management "Change" (Mature + Start-ups) 

Group Sig. (2- 
Paired Differences t df tailed) 

95% 
Std. Confidence 

Std. Error Interval of the 
Mean Deviation Mean Difference 

Lower Upper 
LP Pair 1 Average Innovation 

Capabilities 
Management & 432 1 463 241 -, 055 , 920 1,798 36 , 081 Innovation , , 
Capabilities 
Management Past 

AvP Pair 1 Average Innovation 
Capabilities 
Management & 587 1,454 , 214 . 155 1,019 2,738 45 , 009 
Innovation 
Capabilities 
Management Past 

HP Pair 1 Average Innovation 
Capabilities 
Management & 818 1,550 , 270 , 268 1,368 3,032 32 , 005 
Innovation 
Capabilities 
Management Past 

Star Pair 1 Average Innovation 
t-up Capabilities 

Management & 
1,800 2,022 , 273 1,253 2,347 6,602 54 , 

000 
Innovation 
Capabilities 
Management Future 

Table 5-31: Paired Sample Test - Management "Change " 
Source: own table based on Management average/past/future 
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In the category "Management" merely the capability "openness for change" is 

compared. LPs lost the ability to change over the years, while AvPs and HPs remained 

the same. Start-ups already see themselves as extremely open for changes and expect to 

keep this level. It can be assumed that the capability management is essential for 

sustaining success and innovations. It seems that LPs started basically on the same level 

as AvPs and HPs but they were not capable to keep their management capabilities. 

Innovation Capabilities - Management 
7.00 

5.87 5.95 
6.00 

479 4-82 
- - 5.00 4 63 4 59 . . 4.43 

4.00- 
3.27 

3.00 
Mature Mature Mature Mature Mature Mature Start Start 

LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

Figure 5-7: Changes in Innovation Styles - Management 
Source: own figure based on outcomes (average) 

Tables 5-32/5-33 and Figure 5-7 outline the changes with regard to the organisational 

network. 
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Changes in Innovation Styles - Organisational Network 

Paired Samples Correlations - Organisational Network (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Organisational 

Network & 37 526 001 Organisational Network , 
Past 

AvP Pair 1 Average Organisational 
Network & 

46 501 000 Organisational Network , 
Past 

HP Pair 1 Average Organisational 
Network & 33 223 213 Organisational Network 
Past 

Start-up Pair Average Organisational 
Network & 55 217 111 
Organisational Network , 
Future 

Table 5-32: Paired Samples Correlations - Organisational Network 
Source: own table based on Organisational Network average/past//iIturc 

Paired Sample Test - Organisational Network (Mature + Start-ups) 

Group Sig. (2- 
Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 
Lower Upper 

LP Pair 1 Average 
Organisational 
Network & -, 7351 1,4629 

, 
2405 -1,2229 -. 2474 -3,057 36 

, 
004 

Organisational 
Network Past 

AvP Pair 1 Average 
Organisational 
Network & -, 8348 1,1174 , 1647 -1,1666 -, 5030 -5,067 45 , 000 
Organisational 
Network Past 

HP Pair 1 Average 
Organisational 
Network & -1,4182 1,2514 , 2178 -1,8619 -, 9745 -6,510 32 

, 000 
Organisational 
Network Past 

Start Pair 1 Average 

-up Organisational 
Network & -, 4218 1,3844 , 1867 -, 7961 -, 0476 -2,260 54 , 028 
Organisational 
Network Future 

Table 5-33: Paired Sample Test- Organisational Network 
Source: own table bused on Organisational Network average/past/future 

The organisational network became for all mature companies more important over the 

time line. All mature companies (LPs, AvPs, HPs) increased significantly their focus on 

social networks (organisational). Start-ups already show a high level of organisational 
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network focus, and expect it to increase even more. However, considering the ranking 

from chapter 4 it seems that informal networks are less crucial for innovation and 

success. More important are formal business networks to drive innovativeness. 

Social Network - Organizational 

6.00 5.76 

5.00 - 4.67 
4.25 

4.00 

3.26 3.17 

3.00 
. 

2.00 
Mature Mature Mature Mature Mature Mature Start Start 

LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

Figure 5-8: Changes in Innovation Styles - Organisational Network 
Source: own figure based on outcomes (average) 

Tables 5-34/5-35 and Figure 5-9 outline the changes with regard to the inter-organisational 

network. 
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Changes in Innovation Styles - Inter-organisational Network 

Paired Samples Correlations - Inter-organisational Network (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Average Inter-Organisation 

Network & 
Inter -Organisation. 

37 
, 
637 

, 000 
Network Past 

AvP Pair 1 Average Inter-Organisation 
Network & 
Inter -Organisation. 

46 702 
, 
000 

Network Past 
HP Pair 1 Average Inter-Organisation 

Network & 
33 665 000 Inter -Organisation , 

Network Past 
Start-up Pair 1 Average Inter-Organisation 

Network & 
55 030 829 Inter -Organisation. 

Network Future 

Table 5-34: Paired Samples Correlations-Inter-Organisation a! Network 
Source: own table based on Inter-Organisational Network average/past/future 

Paired Sample Test - Inter-Organisational Network (Mature + Start-ups) 
Sig. 

Group (2- 
Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 
Lower Upper 

LP Pair 1 Average Inter- 
Organisation Network 
& -1,8162 1,3303 , 2187 -2,2598 -1,3727 -8,305 36 

, 000 
Inter -Organisation. Network Past 

AvP Pair 1 Average Inter- 
Organisation Network 
& -1,6217 , 9374 , 1382 -1,9001 -1,3434 45 , 000 
Inter -Organisation. 

11,734 
Network Past 

HP Pair 1 Average Inter- 
Organisation Network 
& -1,6545 1,1643 2027 -2,0674 -1,2417 -8,163 32 

, 000 
Inter -Organisation 
Network Past 

Start Pair 1 Average Inter- 
-up Organisation Network 

& -2,0073 1,9090 , 2574 -2,5234 -1,4912 -7,798 54 , 000 
Inter -Organisation. 
Network Future 

Table 5-35: Paired Sample Test- Inter-Organisational Network 
Source: own table based on Inter-Organisational Network average/past/future 

167 



Napier University Development of Innovation Model Changes in Innovation Styles 

Napier Business School Michael Lewrick 

The inter-organisational network became of paramount importance for all the mature 

companies. Starting on a 2.30 level, on average, all of them increased significantly over 

time. This trend is even more visible for start-ups, who expect their inter-organisational 

social network to expand to a level close to 5.00. The ranking of the factors within 

chapter 4 also indicate that the inter-organisational network is an important driver for 

innovation and success, ranked on place 3 of 16. 

6 00 

Social Network - Inter-organization 

. - 

4.90 5.00- 

4.00 
3.42 3.32 3.45 

3.00 
2.38 2 35 

. 2.18 

2.00 
Mature Mature Mature Mature Mature Mature Start Start 

LP- LP- AvP- AvP- HP- HP- Ups- Ups- 
Now Past Now Past Now Past Now Future 

4.90 

3.42 3 
. 
32 3.45 

981 
-- 

2.18 
2.38 2.35 

Figure 5-9: Changes in Innovation Styles - Inter-organisational Network 
Source: own figure based on outcomes (average) 

Tables 5-36/5-36 and Figure 5-10 provide an overview of changes for LP, AvP, HP and 
Start-ups with regard to the financial focus. 
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Changes in Innovation Styles -Financial Focus 

In this section only the two questions are taken into consideration to compare the 

"now" with the past and inflated expectations of start-ups. The past/future emerged 

from the question block about Management Capabilities, while the "now" derives from 

the Outcomes. 

Paired Samples Correlations - Financial Focus (Mature + Start-ups) 

Group N Correlation Sig. 
LP Pair 1 Innovation Capability 

Management Past & 37 214 204 
Innovation Outcomes 
Financial Outcomes 

AvP Pair 1 Innovation Capability 
Management Past & 46 166 270 
Innovation Outcomes 
Financial Outcomes 

HP Pair 1 Innovation Capability 
Management Past & 

33 390 025 Innovation Outcomes 
Financial Outcomes 

Start-up Pair 1 Innovation Capability 
Management Future & 55 280 - 038 Innovation Outcomes , 
Financial Outcomes 

Table 5-36: Paired Samples Correlations- Financial Focus 
Source: own table based on Financial Focus average/past/future 
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Paired Sample Test - Financial Focus (Mature + Start-ups) 

Group Sig. (2- 
Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 
Lower Upper 

LP Pair 1 Innovation 
Capability 
Management Past & 

- 541 1,909 314 -1,177 096 -1,722 36 
, 
094 

Innovation 
Outcomes 
Financial Outcomes 

AvP Pair 1 Innovation 
Capability 
Management Past & 239 1,636 , 241 -, 247 , 725 , 992 45 327 
Innovation 
Outcomes 
Financial Outcomes 

HP Pair 1 Innovation 

Capability 
Management Past & 

- 273 1,526 , 266 -, 814 268 -1,026 32 
, 312 

Innovation 
Outcomes 
Financial Outcomes 

Start Innovation 
-up Capability 

Management Future 582 455 2 331 -, 082 1,245 1,758 54 , 084 & Innovation , , 
Outcomes 
Financial Outcomes 

Table 5-37: Paired Sample Test - Financial Focus 
Source: own table based on Financial Focus average/past/future 

The financial focus is for all mature companies stronger than in the past. However, HPs 

started on a 4.24 level and increased by 0.79 while LPs increased by 1.60 points. Start- 

ups also expect to be more focused on the financial aspects of their business as they 

grow over time. However, the ranking (Chapter 4) revealed that the factor "non 

financial" is a crucial driver for innovation and success, while the factor "finance and 

quality" has less influence on the innovativeness. 
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Management - Financial Focus 
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Figure 5-10: Changes in Innovation Styles - Financial Focus 
Source: own figure based on outcomes (average) 

Further Table 5-38/5-39 and figure 5-10 provide an overview of the change with regard to 

the measurement of outcomes. 

Changes in Innovation Styles - Outcomes 

Paired Samples Correlations - Outcomes (Mature + Start-ups) 

Group N Correlation Sig. 

LP Pair 1 Innovation Outcomes Risk 
Control Past & 37 592 , 000 
Average Innovation 
Outcomes 

AvP Pair I Innovation Outcomes Risk 
Control Past & 46 715 000 Average Innovation , 
Outcomes 

HP Pair 1 Innovation Outcomes Risk 
Control Past & 33 539 001 Average Innovation , 
Outcomes 

Start-up Pair 1 Innovation Outcomes Risk 
Control Future & 55 185 176 Average Innovation 
Outcomes 

Table 5-38: Paired Samples Correlations - Outcomes 
Source: own table based on Outcomes average/past/future 
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Paired Sample Test - Outcomes (Mature + Start-ups) 

Michael Lewrick 

Group Sig. (2- 
Paired Differences t df tailed) 

Std. 95% Confidence 
Std. Error Interval of the 

Mean Deviation Mean Difference 
Lower Upper 

LP Pair 1 Innovation Outcomes 
Risk Control Past & 

- 2853 1 1885 1954 -, 6816 1110 -1,460 36 , 153 
Average Innovation , , 
Outcomes 

AvP Pair 1 Innovation Outcomes 
Risk Control Past & 
Average Innovation , 

0966 1,2535 , 
1848 -, 2756 

, 
4689 523 45 

, 
604 

Outcomes 
HP Pair 1 Innovation Outcomes 

Risk Control Past & 3165 1 2308 2142 -, 1199 , 7529 1,477 32 149 Average Innovation , , , 
Outcomes 

Start Pair 1 Innovation Outcomes 
-up Risk Control Future & 

Average Innovation 8444 1,2292 , 1658 -1,1768 -, 5121 -5,095 54 
, 000 

Outcomes 

Table 5-39: Paired Sample Test - Outcomes 
Source: own table based on Outcomes average/past/future 

The measurement of the results, risks, performance of innovations became of 

paramount importance for all mature companies, while start-ups already apply a higher 

than average set of tools to measure innovations, and expect to use it even more in the 

future. 
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Figure 5-11: Changes in Innovation Styles - Outcomes 
Source: own figure based on outcomes (average) 

Summary: 

Section 5-4 provided the changes of different drivers for innovation and success over 

the time perspective, an important aspect of the exploration of changes in innovation 

styles. The 11 categories fulfilled the objective to show the direction of companies in 

different performance levels. Figure 5-12 summaries the direction of change for 

innovation styles. 
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Summary Direction of Change - Innovation Styles 
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Figure 5-12: Summary Direction of Change - Innovation Styles 
Source: own figure based on outcomes changes in innovation styles 

In conjunction with the ranked factors, the different changes in innovation styles are 

crucial for decision-makers and an essential part to build a new innovation model. The 

next section provides the consolidated fmdings from the exploration of data, hypothesis 

testes and outlined changes in innovation styles discussed within this section. 

5.5 Consolidated Findings 

The consolidated findings are resulting from the outcomes (Section 5.1-5.2), the 
hypotheses tested (Section 5-3) and the overview of changes in innovation styles 
(Section 5-4). This section follows again the structure of the research instrument to 

assure consistency through the entire chapter. Figure 5-13 depicts and describes the 

assorted comparisons of changes in innovation styles 
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Structure of the Consolidated Findings' Analysis 

r------- ---------------------------------- 
Mature 

companies 

l 

The first step of the analysis is the 
comparison between mature companies 
when they were in a startup phase and 
start-ups today, to see if start-ups today 
have similar innovation styles as mature 
companies when they were in a start-up 
phase. 

ýii 
OThe second step of the analysis is the 

comparison between mature companies in 
their past and in their present, to see what 
changes in innovation styles happened 
over time to HPs, AvPs and LPs. 

The third step analyzes the comparison 
between start-ups today and mature 
companies today, to see what capabilities, 
tools and strategies, with regard to 
innovation, start-ups should focus on in 

order to become successful mature 
companies. 

Figure 5-13: Structure of the Consolidated Findings Analysis 
Source: own figure based on the data generated from the IMA Start-up & IMA Mature 

In the following the structure of the consolidated findings' analysis is applied. 

Customer Orientation seems to be an important competence because on an average 

level the orientation towards the customer is for Start-ups, AvPs and HPs higher than 

the 4.00 level. (1) On average mature companies positioned themselves when they were 
in a start-up phase on a 4.22 level with regard to customer orientation. The current start- 

ups see themselves on a 4.46 level. This is similar to the average of AvPs and HPs 

(4.42) when there were in a start-up phase. (2) HPs started on a 4.77 level when they 

were start-ups resulting in a 4.56 level as mature companies. AvPs put less effort into 

customer orientation as a start-up company but increased their orientation towards the 

customer reaching a 4.75 level as mature companies. LPs had already a customer 

orientation in a start-up phase below 4.00 and they decreased it while they transformed 

into a mature phase of their business (3.71). (3) Start-ups utilize nearly the entire 

spectrum of possibilities to be closer to their customer and be successful in 

implementing mainly radical innovations. Start-ups also develop effective relationships 

with customers and suppliers, which lead to radical innovations. When it comes to 
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changes in innovation styles, it is recognised that on a mature hvel, HPs focus mostly 

on research techniques such as focus groups, surveys, and observation to gather 

customer information resulting in both incremental and radical innovations. AvPs 

mainly develop effective relationships with customers and suppliers to fully understand 

new technologies development that affect customers to put radical innovation into 

practice. 

Competitor Orientation can be seen as major change in innovation styles while 

companies transform from a start-up phase into a more mature level. Start-ups' 

competitor orientation is positive related to innovativeness while mature companies of 

all performance levels relate competitor orientation negatively to the amount of 
innovations realized. (1) On average, mature companies when they were in a start-up 

phase oriented themselves towards the competitors on a 4.31 level. In comparison, the 

start-ups analysed set themselves on a 4.24 level with regard to competitor's orientation. 

(2) All mature companies oriented themselves more strongly to the competitors when 

they were in a start-up phase than nowadays. (3) As mentioned before, all mature 

companies (HPs, AvPs, and LPs) have decreased their level of competitor orientation 

since the beginning of their business activities. Interesting the assumption of most start- 

ups is to increase competitor orientation in the future. Start-ups put many efforts in 

drawing the full picture of their competitors by collecting and integrating information 

about the competitor's products and strategies. Further, start-ups systematically collect 

and analyse information about competitor's potential activities and share information 

about the competitors within the company. Moreover, start-ups have knowledge about 

the strengths and the weaknesses of their competitors. On the other side, HPs show 

negative correlations between competitor orientation and innovativeness in the areas of 

competitors strategy, potential activities of competitors, and the strengths and 

weaknesses of competitors. AvPs show negative relation to facts about the competitors' 

strategy and their potential activities. This change of innovation styles might occur from 

the fact that start-ups collect many data within the phase of writing a feasibility study or 
business plan for their new venture. 

Market & Competitive Environment: (1) On average, mature companies observed their 

market and competitive environment on a 3.70 level when they were in a start-up phase. 
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Start-ups today spot the market and competitive environment on a 3.81 level. (2) The 

perception of the market and competitive environment has not changed noticeably from 

the past for HP and AVP. However, LP changed more significantly from a 3.93 level 

(start-up) to a 3.20 level (mature). (3) Start-ups demonstrate a relationship between 

incremental innovations and the rapid change of local and foreign competitors in their 

major markets. HPs respond to unpredictable changes in customers needs in the current 

competitive environment with radical innovations. AvPs tend to respond to 

unpredictable changes in customer needs and rapid technology changes in their 

industries with radical and incremental innovations. In order to keep their 

innovativeness and being successful as mature companies, start- ups should concentrate 

on monitoring the rapid actions changes of local and foreign competitors, changes of 

customer needs and technology changes in the entire industry. 

Diversification & Learning: In general, companies in all stages of maturity learn and 

educate themselves in areas related to the industry and organisational skills. Especially 

start-ups exploit the entire portfolio of possibilities to implement mainly incremental 

innovations. (1) On average, mature companies when they were in a start-up phase 

applied diversification and learning on a 4.19 level. Start-ups at the present time show a 

4.63 level. As a result, start-ups emphasize the importance of diversification and 

learning on a much higher level than their predecessors. (2) HPs increased their focus 

on diversification and learning from when they were in a start-up phase. On the 

opposite, LPs experienced a large drop in their diversification and learning activities, 

coming down to a level of 3.35. In comparison, AvPs remained on a high level, 

increasing their focus to a 4.52 level over the period of time. (3) Start-ups tend to 

acquire manufacture technologies and organisational & new managerial skills, learn 

product development skills and develop their capabilities in areas such as funding of 

new technologies, staff R&D functions, training and development of R&D and 

engineering personnel, strengthen innovation skills in areas where it had no prior 

experience - mainly resulting in incremental innovations. Also, the learning of product 

development skills and processes entirely new to the industry and the strengthening of 

innovation skills in new areas lead to radical innovations. Mature HPs show a 

relationship between incremental innovations the acquisition of new organisational and 

managerial skills that are of paramount importance for innovations. For AvPs there is no 
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significant change in innovation styles from the start-up company to their mature level. 

As a result, the changes in innovation styles point to a mere slight increase towards 

diversification and learning, in contrast with the trend expected by the start-up 

companies, who show already a higher than average focus on learning and 
diversification and are aiming at increasing it to level of nearly 6.00. 

Incremental and radical innovation performance. The consolidated findings of 
innovation performance focus merely on the comparison between start-ups and mature 

companies. (3) Start-ups show a relationship between the implementation of more 

radical innovations than their competitors and both the total amount of radical and 
incremental innovations realized. In comparison, HPs show merely a relationship 
between the ability to apply more radical innovation than the competitors and the total 

amount of radical innovations put into practice. AvPs show the same pattern as start- 

ups, as well as LPs. Start-ups, LPs, and AvPs all follow the same path of having a link 

between the % of sales generated from radical innovations and the total amount of 
incremental and radical innovations put into practice. In contrast, HPs show a 

correlation only between % of sales generated from radical innovations and the total 

amount of radical innovations realized. The research & development expenditures as % 

of total sales for incremental innovations correlate for start-ups with the total amount of 
incremental innovations put into practice. The same relationship is seen between % of 

sales from radical innovations with the total of radical innovations realized. This 

statement holds also true for HPs and AvPs. LPs on the other hand, show a negative 

correlation between R&D expenditures for incremental innovations and the total amount 

of incremental innovations implemented. Another performance indicator is the average 

time to market for product/service innovations. Start-ups prove to have a relation 
between time to market for incremental product/service innovations and the total 

amount of incremental innovations. Surprisingly, HPs relate the time to market for 

product/services of incremental innovations with the total amount of radical innovations 

which could mean that HPs generate cash flow for other innovation initiatives from the 
first mover advantage. AvPs show a negative correlation between time to market of 

product/services for incremental innovations and the total amount of incremental 

innovations; it can be assumed that the AvPs need more time to realize incremental 

innovations while having a higher amount of innovations. It is worth highlighting that 
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innovation performance with regard to customer satisfaction in the cluster of HPs is 

exactly linked to total amount of incremental and radical innovations realized. 

Unfortunately, in this area a comparison of innovation styles between start-ups and 

mature companies is not possible as start-ups have a lack of understanding of how 

customers will perceive their innovation initiatives. The ability to apply or sell products 

and services to higher systems is possible for start-ups in both categories - incremental 

and radical innovations. A similar structure is observed for mature companies. 

Resources for Innovations: The allocation of resources is essential to implement radical 

and incremental innovations. (1) On average, mature companies when they were in a 

start-up phase put the potential to obtain resources to fund initiatives as well as the 

general fact to have uncommitted resources to fund such initiatives on a 3.83 level. A 

similar characteristic is noticed for current start-ups which put the allocation of 

resources on a 3.85 level. (2) HPs remained on a 3.94 level with regard to resources for 

innovations since they started their business activities. AvPs started on a 3.98 level and 

increased their ability to allocate resources quickly to a 4.37 level. LPs had 

uncommitted resources and quick access to them on a 4.32 level when they were in a 

start-up phase but diminished to a 3.57 level in a more mature phase of their business 

activities. (3) Start-ups show a relationship between the prerequisite to have 

uncommitted resources to fund new strategic initiatives and the total amount of 

incremental innovations. The ability to obtain resources at short notice to run such 

initiatives correlates for them to both radical and incremental innovations. LPs show a 

correlation between the uncommitted resources and their ability to implement radical 

innovations. Also uncommitted resources are related to radical innovations in the cluster 

of LPs. Uncommitted resources to fund strategic initiatives relate to radical and 

incremental innovations of HPs. Short notice resources correlate form them more to 

incremental innovations. It seems that the constant supply of resources is supportive for 

innovativeness. Start-up companies should try to keep the capability of allocating 

resources quickly and to have some resources at hand when needed. 
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Innovation Capabilities - Knowledge: (1) On average, mature companies when they 

were in a start-up phase applied knowledge management on a 4.01 level. In comparison 

start-ups starting there business right know apply knowledge management on a 4.72 

level. It seems obvious that start-ups today are more aware about the importance of 
knowledge than their predecessors. (2) It appears that changes in innovation styles 

occurred over time for all three mature clusters (LP, AvP, HP). HPs and AvPs both 

started on a level lower than 4.00, and changed their innovation styles towards a more 

knowledge driven business culture, which allowed them to reach a level over 5.00. On 

the contrary, LPs started already on a level close to 5.00, however their changes in 

innovation style led them to a level slightly higher than 4.00. From this it is possible to 

acknowledge that companies focusing more on knowledge with regard to their business 

are in the position to perform better. (3) Start-ups show a relation between the total 

amount of incremental innovations realized and a whole set of knowledge capabilities 
linked to up-grading and exploiting existing skills and technologies. The only aspect of 

organisational knowledge seeking that does not relate to incremental innovations but to 

radical ones is the ability to share knowledge freely within the organisation A different 

pattern is seen within the cluster of HPs and AvPs, which relate the freely shared 
knowledge to incremental innovations. In addition, HPs show a correlation between the 
improved efficiency and the ability to up-grade existing skills in product development 

processes with the total amount of radical innovations. As seen for start-ups, HPs 

correlate the upgrading of current knowledge and skills for familiar products and 

technologies with incremental innovations. With regard to changes in innovation styles, 
LPs for example do not show any correlation between the upgrading of current 
knowledge and skills for familiar products and technologies and radical or incremental 

innovations. The same becomes apparent for the ability to share knowledge freely, 

obviously a necessity to be successful. 

Innovation Capabilities - Management: The analysis outlined in this paragraph rests 

primarily on the management capability to be open for change with regard to the 
business strategy, products, services and processes. (1) When mature companies were 
in a start-up phase their openness for changes was, on average, on a 4.61 level. In 
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comparison start-ups nowadays put the openness to change at a 5.87 level. Concluding, 

it can be recognised that start-ups today have a more flexible structure with regard to 

change. (2) HPs and AvPs continued to stay on a level close to 5.00 since they have 

started their businesses. In contrast LPs have decreased dramatically their openness to 

change, going from a 4.43 level to a 3.27 level. Therefore, it can be deducted from this 

aspect that, in order to be successful, companies need to maintain their flexibility and 

try to overcome any resistance to change. (3) Within part 3 of the consolidated findings 

for "management" the entire spectrum of management capabilities with regard to 

innovations is stated. Start-ups show a correlation between enhancing management 

competencies by offering continuing education and both radical and incremental 

innovations. The same is true with regard to the strategy to hire staff from different 

industries and backgrounds. However, long management and leadership experience is 

related merely to incremental innovations. Changes in innovation styles are seen in a 

shift towards the prerequisite of having higher academic education to become a 

successful mature company (HPs). This aspect is related to the implementation of 

incremental innovations in HPs. It is interesting that entrepreneurial experience is 

paying off for HPs because of a correlation recognised with radical innovations. As 

result it can be assumed that managers that have previous experience as entrepreneurs 

are more likely to run high performing enterprises - another change in innovation styles. 

Organisational Network: The following analysis ncludes all possible organisational 

network ties excluding one question within the section asking for the activities of the 

entrepreneurial network. (1) On average mature companies when they were in a start-up 

phase had a level of 3.00 utilising different networks. In comparisons start-ups today are 

more aware of the importance of organisational networks, having a level of 4.67. (2) 

All mature companies realized an increase in the focus on organisational social 

networks, however, never reaching 4.0 on average. HPs and AvPs increased by more 

than I index point on the seven points scale, LPs in comparison merely increased by 

0.44, which can be seen as a lack of capability to improve the organisational network. 

(3) The major change in innovation style is seen in the shift from a family centricity 

with regard to innovation within the start-ups, and the total lack of relationship between 
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family influences and innovativeness within the mature companies of all performance 

clusters. Another major change in innovation style is seen in the absence of influence 

from Universities with regard to incremental and radical innovations for start-ups. This 

aspect instead correlates positively within mature companies of all performance levels 

(HP, AvP, LP), and incremental and radical innovations. Start-ups show no relationship 

between innovativeness and the larger social network (external workshops, 

conferences); HPs, on the other hand, clearly utilize the larger organisational network to 

realize both radical and incremental innovations - another major change in innovation 

styles. . 

Inter-organisational Network: Inter-organisational networks became of paramount 

importance for all the mature companies with regard to innovations. (1) Mature 

companies when they were in a start-up phase had a relatively low focus on an inter- 

organisational network: on average, a 2.30 level. Start-ups today have already realized 

the potential impact of inter-organisational networks to their business; this is seen in the 

relatively high level of 3.45 in their inter-organisational network focus. (2) All mature 

companies (LPs, AvPs, and HPs) have realized over time the importance of a wide 

inter-organisational network. All of them have increased their ties with other companies 

to jointly do many business activities as a change in their innovation styles. (3) Start- 

ups utilize the entire spectrum of inter-organisational activities in order to implement 

both radical and incremental innovations, except for seeking other companies to market 

complementary products. On the contrary, mature HPs market complementary products 

and get engaged in cooperative R&D agreements with other companies, which lead to 

incremental innovations. This the major change in innovation styles that can be depicted 

in the transformation process from start-up to more mature companies. 

Financial Focus: The questions which have been taken into consideration are a) In 

comparison to the past, is the company more influences by financial objectives? b) Is 

the evaluation of innovations based on the achievement of financial objectives? 

Consequently, merely the financial focus is analysed for changes in innovation styles. 

(1) When mature companies where in a start-up phase their financial focus had an 
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average level of 3.83. Start-ups today are more focused on the financial aspects of their 

business, in fact they already show a financial focus level of 4.35 which indicates that 

start-ups are already more financial driven than their predecessors. (2) On average, 

mature companies have increased their financial focus as they have grown in size and 

functional complexity. There is a large the shift of LPs from a 3.46 level to a 5.16 level 

in comparison to HPs and AvPs which increased by approximately 0.75 points. The 

change of innovation style with regard to financial issues is clearly defined as a greater 

focus on the financials as companies transform form start-ups to more mature 

businesses. (3) As start-ups and most of the cluster of mature companies do not show a 

relationship between financial focus and innovativeness, it can be assumed that financial 

focus does not influence to great extent the amount of innovations that are put into 

practice. An exception is seen in the cluster of LPs, where the already highest focus on 

financials (5.16) is negatively correlated to the total amount of incremental innovations 

implemented. 

Outcomes: The outcomes section indicates that in general the mature companies apply 

more tools, strategies, measurement and knowledge in the control of innovations. (1) On 

average, mature companies when they were in a start-up phase had a level with regard 

to the interpretation of outcomes of a 3.46. In comparisons start-ups today devote 

attention to outcomes with regard to innovation at a level of 4.08. This highlights that 

start-ups nowadays are more likely to control the risk of innovations through a wider 

spectrum of tools than their predecessors. (2) Especially HPs and AvPs have increased 

the attention dedicated to the outcomes of innovations. Both increased their focus to a 

level above 4.00. On the other hand, LPs although having increased their focus toward 

the outcomes of innovations, have never reached a level above 4.00. (3) The only aspect 

of innovation styles that has not changed over the period of time is the ability to 

measure performance with instruments including non-financial indicators, e. g. Balanced 

Score Card. In fact all companies (start-up and mature) show a correlation between the 

use of non-financial indicators and the amount of innovations realized. Major changes 

in innovation styles are seen from the existence of measurement objectives related to the 

quantity and quality of final outcomes mainly applied by HPs and AvPs, which are 

ignored by start-ups. In addition, the mature companies belonging to the cluster of LPs 

and HPs make use of knowledge management performance measures, e. g. processes 
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documented, patents, employ skill change, which is mainly related to radical 

innovations. This aspect does not show any relation to innovativeness within the start- 

ups analysed. 

Previous research has been incapable of reaching such conclusions as it has 

predominantly focused on single capabilities exploited by start-ups or mature companies 

rather than concentrating on both, a crucial factor in the exploration of changes in 

innovation styles. 

5.6 New Cognitions 

The new cognitions accomplished in the exploration of changes in innovation styles fill 

a gap in the current research. In the transition from a start-up to a more mature phase of 

business various parameters affect the success of companies in order to predict future 

sustainability. The thesis clearly sets forth the new findings which build on the current 

available knowledge in the arena of innovation management and entrepreneurial 

management. 

The findings demonstrate the importance of changing the innovation style over the time 

perspective in order to survive, grow and succeed. A strong relation exists between 

market performance and innovative initiatives in all typologies (e. g. service, product, 

process, administration, technical). Small and large enterprises are affected by the 

increased turbulence in their business environment. Unexpected market changes or the 

appearances of new technologies ask for adoption - discontinue and disruptive change 

comes about. The outcomes have proven that companies need both, the continuous 

incremental changes and the radical ones. 

The exploration of start-ups and mature companies has proven that it is possible to 

depict a pattern of changes in innovation styles. The consolidated findings outlined in 

section 5.5 provide already a detailed summary of findings. 

Therefore, it is necessary to concentrate on the new aspects that the research adds to the 

previous assumptions on innovation and entrepreneurial management, as illustrated in 
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chapter 2. The most dynamic element in the process of aging companies is the change in 

innovation styles, which is driven, supported, and triggered by various factors and 

capabilities in different stages of becoming more mature, to guarantee viability, but - 

most distinctly - in the outcomes of performance. The research revealed the triggers to 

be innovative for start-up companies, like monitoring the understanding of the current 

and future customers. Further, it provides information about long lasting supporting 

elements, e. g. using research techniques such as focus groups, surveys, and observation, 

to keep the dynamic of coming-up with radical innovations over and over again. These 

are two examples out of the various new findings in this new research field on changes 

in innovation styles that are demonstrating the value of the new cognitions. 

Other key points emerging from the study are: 

1) It is necessary to consider the time perspective in analysing any innovation initiative, 

because innovation styles and needed capabilities are dynamic. 

2) The inflated expectations of start-ups are on average not responding to the reality of 

mature companies. Even when taking into consideration the successful ones, start-ups 

still overestimate their capacities. In some areas, e. g. competitor orientation, their 

expectations lead them to believe the opposite of what the reality of a mature company 

is most likely to bring 

3) In analysing the amount of innovations it is essential to take into consideration all 

typologies (products, services, processes, administrative, technical) in both dimensions, 

radical and incremental, to obtain the full picture of innovativeness. 

4) Finally, by recalling the six theories emerged from the last decades of research in 

innovation, a new theory can be introduced: Innovation derives not only from 

technology push, market pull, linkages between actors, technological networks, 

knowledge driven management and social networks, but more holistically it is the result 

of changes in innovation styles. Without the dynamic adoption of the complex systems 

of innovation - drivers, triggers and supporters - success can not be exploited to the full 

extent. 

The findings contribute to the decision process and strategic analysis of new ventures 

and mature businesses on various basis. It seems essential to outline the contribution of 
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the findings to strategic management tools and methods in a excursus (see section 5.7), 

as changes in innovation styles are crucial for sustainable success. 

5.7 Innovation Styles and Contemporary Strategy Analysis 

As the thesis focuses on the changes in innovation styles to depict a pattern for 

innovations, common strategic models have been discussed briefly in this example to 

provide new cognitions, support and constraints to the contemporary strategic analysis 

used in the management science. This section might not be innovative in its nature, but 

it is essential to move the field of strategic management forward. 

How do the outcomes of the IMA in the arena of product/service development infer 

with contemporary strategy analysis? 

Porter's framework (Porter, 1985) of "five forces" of competition seems to be a good 

starting point because it well known and easy to understand. This framework recognizes 

the suppliers of substitute goods and services as one of the forces of competition that 

reduce the profit available to the companies within an industry sector. Adding a missing 

dimension complements allows integrating the positive impact on value. However, the 

model has some major limitations in today's market environment driven by changes in 

innovation styles. It is not able to take into account the change of business models in the 

transformation process from start-up into more mature phase of business and lacks in 

the consideration of the dynamics of markets as a major driver for innovativeness. 

Therefore, the value of Porter's model is to think about the current situation of the 

industry in a structured, easy-to-understand way as basic tool for start-ups to execute a 

competitive analysis in writing-up a feasibility study or business plan 

Another approach, introduced and coined by Hofer and Schendel (1977: 77) take into 

consideration key success factors. The scholars define key success factors as "those 

variables that management can influence through its decision and that can effect 

significantly the overall competitive positions of the firms in an industry f.. J Within any 

particular industry they are derived from the interactions of two sets of variables, 

namely, the economic and technological characteristics of the industry ". However, the 

success factors must include more variables and more decisive questions than: what do 
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the customers want? AND what does the firm need to survive competition? Knowing 

what the customer needs at the moment might lead to short-term operational success, 

but more important is to know what the customer will need in the future. Therefore, the 

customer and the suppliers must be part of the enhanced network which co create and 

extract business value. Again, competitor analysis might be appropriate in a start-up 

phase. The analysis of changes in innovation styles made obvious that the rapid changes 

of actions implemented by foreign and local competitors are counter productive for 

radical innovations for high performing companies. The major driver for radical 

innovations is unpredictable changes in customer needs. 

A strong competitor orientation is not a trigger for innovativeness for mature 

companies. The exploration of changes in innovation styles revealed that for high 

performing mature companies the rapid changes of actions implemented by foreign and 

local competitors' are counter productive for radical innovation. This supports the "Blue 

Ocean" strategy which proposes to develop uncontested market space that makes the 

competition irrelevant. Kim and Mauborgne (2004) state that a company should align 

the whole system of their activities in pursuit of differentiators and low cost. The 

cornerstone of a "Blue Ocean" strategy is value innovation which occurs "only when 

companies align innovation with utility, price, and cost positions. 1/they fail to anchor 

innovation with value in this way, technology innovators and market pioneers often lay 

the eggs that other companies hatch. " The research on innovation styles shows that for 

average performing companies the capability to learn new skills for the first time 

contribute to succeed in radical innovation. High performing mature companies and 

average performing mature companies succeed in incremental innovations by 

identifying new emerging markets. The capability to create and capture new demand by 

expanding the boundaries of an existing industry is supported by the findings of the 

exploration of changes in innovation styles. As a result, companies that are not 

following a strategy on a competition- based "Red Ocean" strategy might be more 

successful. The assertion that innovations which enabled these companies to succeed 

with a "Blue Ocean" strategy did not depend upon a new technology s only partly 

supported by the research outcomes of changes in innovations styles, e. g. for start-ups 

unpredictable and rapid technology changes are drivers for incremental innovations. 

The assumption that the "Blue Ocean" strategies create new or much greater value for 
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customers might be true, as proven by this study recognizing that the customer is part of 

the enhanced network which co create and extract business value. Customer orientation 

and innovation are interlinked and need multilevel access and communication. 

How do the outcomes achieved with the IMA in the arena "resources for innovation" 

infer with contemporary strategy analysis? 

It is widely agreed that resources contribute to sustain organisational capabilities and 
help to keep the viability of key success factors with the aim to reach a certain 
competitive advantage. The initial resource based view developed in the 90s (see 

Barney, 1991; Mahoney & Pandin, 1992; Collis & Montgomery, 1995) considered the 

resources and capabilities as interlinked dimensions for stability and constancy. The 

findings from the research on changes in innovation styles agree with the assumption 

taken in the resource based view to exploit the differences and not to do the same as the 

competitors. As resources are the drivers for capabilities, they must be classified around 
knowledge, management and financial - or in other words consisting of tangible, 

intangible and human resources. Dynamic capabilities build on this by suggesting to 
follow sequences of path-dependent learning to sustain first mover advantage. Form the 

research on changes in innovation styles it can be concluded that in the time perspective 

resources are crucial to stay innovative and successful. A good indicator is the 

availability of resources that low performing companies have today in comparison to the 

situation when they have been in a start- up phase - without resources there is no 
innovations and success. 

How do the new cognitions conducted in "Management & Knowledge Capabilities" 

infer with contemporary strategy analysis? 

As realized before, resources are essential to build and exploit capabilities. However, 

resources are not the sine qua non for innovation. As the previously developed strategy 

analysis has pointed out, management development and the continuous building of 
knowledge are also essential for innovation to take place in mature companies. One of 

the major obstacles to innovation in long established companies, however, comes 
indeed from management's resistance to change and innovation. Whereas newly 

established companies face only the challenge of acquiring new capabilities, mature 
companies have also to face the challenge of getting rid of obsolete capabilities that 
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prevent them from being innovative. Management plays a fundamental role in the 

process: either supporting innovation and change, or hindering the necessary 

transformations. The results of the exploration of changes in innovation styles reveal 

that low performing mature companies lose their management capability over time, 

whereas average performers and especially high performing companies keep the levels 

of strong management capabilities over the time perspective. It seems therefore proven 

that management capabilities for innovation is of paramount importance to achieve the 

levels of success needed by mature companies to keep their competitive advantages. 

In terms of knowledge management and innovation, the contemporary strategy analysis 

literature does not focus enough on the continuous creation of new knowledge as one of 

the main drivers for innovation. Most strategic management models focus on the 

exploitation of existing knowledge, but are not precise in the definition of what 

produces and supports new knowledge. However, this is of paramount importance, as 

the findings of the study in changes in innovation styles have brought forward. An 

essential factor to be successful is to create, shape, sustain, and exploit knowledge and 

skills. The results of the IMA mature clearly show that low performing companies tend 

to lose their focus on the development of new knowledge and skills. On the contrary, 

average and high performing companies increase tremendously their interest in gaining 

knowledge and new skills. Therefore, the continuous search for new skills and 

knowledge can be clearly linked to innovation and to success. 

However, due to the amount of different knowledge domains, individual players cannot 

develop anymore all the capabilities necessary to create innovation in a knowledge- 

driven economy. 

How does the new cognitions conducted in "Social Networks" infer with contemporary 

strategy analysis? 

Contemporary strategy analysis recommends that companies deploy core resources and 

capabilities through collaborative social network. The findings of the study on changes 

in innovation styles seem to agee with the contemporary views of improving the 

competitive advantage by complex interactions and systematic boundary-spanning 

activities, involving interdisciplinary groupings. In other words, the combination of 
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organisational and inter-organisational networks supports innovativeness for both start- 

ups and mature companies. 

The findings of the study of changes in innovation styles address important problems of 

strategic analysis as this excerpt has proven. The study challenges existing paradigms, it 

develops novel concepts, approaches, methodologies and tools to bring complementary 

and integrated expertise to the management science. The following section provides a 

comparison to previous research in the field of innovation. 

5.8 Comparison to Previous Research 

The objective of the exploration of changes in innovation styles was to overcome the 

inconsistency, inconclusive and lack of expressiveness of other analysis. The IMA 

Start-up and IMA mature included all thoughts of creating a holistic evaluation model to 

evaluate new ventures (see section 5.9), including market push and pull theories, 

linkages between actors in the market, management, technology networks, knowledge 

management and social networks. Many empirical studies on innovation are mainly 

focused on a specific industry or in a specific project analysed over the time 

perspective. Holistic cross sector analysis have not obtained the attention of research to 

identify changes in innovation styles. In addition the transition process from a start-up 

phase to a more mature phase of business can not be found in this connection at all. 

There are several features of the IMA start-up and mature which had particular 

significance for the analysis of innovation styles: 

1) The IMAs asked a series of questions in each theme block (Product/Service 

Development; Innovativeness, Innovation Capabilities, Social Networks, and 

Outcomes) about different aspects that might influence the overall innovativeness 

and drive growth, rather than simply asking questions about the amount of 

innovations in one typology and/or plain questions about R&D processes. 

2) The unique construction of the IMAs allowed identifying changes in innovation 

styles over the time perspective. The IMA start-up identifies the inflated 

expectations of new ventures as well as their current approaches and capabilities, 
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while mature companies are assessed about their current and past approaches and 

capabilities to stay innovative. 

3) The IMA is designed as a cross-sector analysis, including all typologies of 
innovation (processes, products, services, administration, and technical) to obtain a 

fuller picture. Moreover, it distinguishes between radical and incremental 

innovations in each typology. 

4) The IMA is based on the current knowledge about Innovation and Entrepreneurial 

Management, including the capabilities like Social Network and Knowledge 

Management as drivers for success. 

Not only the set-up of the IMA distinguishes itself from previous fields of research, the 

entire exploration of changes in innovation styles was performed within the unique 

framework of the Munich Business Plan competition, which allowed for the first time 

an in-depth analysis of firms that have been supported by a strongly established network 

of academics, financiers and policy makers. The assessment of the companies in the 

knowledge exchange network MBWP proved the viability of such initiatives. Especially 

the outcomes on inter-organisational networks indicate the development and strength of 

the MBPW network. Obviously, the continuity and ongoing investment into the 

activities of the MBPW influenced the building of capacities and capabilities of many 

companies in the Munich region. In addition, the Munich area is known as a high-tech 

cluster for many industries and sectors, which enriched the research naturally by giving 

access to revolutionary change caused by newly established companies and mature 

businesses. 

5.9 New Innovation Model - ICP 

The new innovation model ICP is based on the correlations and the corollaries and 

consequences of the previous sections within this chapter. Moreover, the assessment 

tool is utilising the validated and proven IMAs as an instrument to collect data for 

conducting the assessment. All levels of the questionnaire have found relevance in the 
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ICP model. As a major building block on the previous chapters, the ICP goes one step 
further and provides a more formalized and operational approach to assessing the 

innovativeness, capabilities and potential of a company. 

The model aims to evaluate the success probability but also to give guideline on how to 

access and shift capabilities, for example, in an early stage of newly established 

company. Based on triggers, drivers and supporters for innovativeness it, is possible to 

explore the linkage between resources, capabilities and the potential for sustainable 

competitive advantage. The exploration of the success probability is essential for the 

entrepreneur to develop strategic implications of the start-up in both - exploitation of 

strengths and the improvement of weak capabilities. Investors have the opportunity to 

evaluate the success probability of their investment, not only to make a go/no-go 

decision, but to give guidance to the start-up on how to develop and extend its 

capabilities to meet the challenges of the future. Further, a derivate of the ICP model 

allows to execute assessments of mature companies to explore their degree of 

innovativeness and areas of improvement. This allows to use the ICP as a powerful tool 

to explore innovativeness and to develop in a second stage KPIs to measure innovations. 

The underlying principle of the assessment tool is to enhance innovativeness and 

performance. 

5.9.1 Set-up of the ICP Model 

The legendary Funnel of Nürnberg ("Nürnberger Trichter") was said to make people 

wise very quickly when the right knowledge was poured in; an approach that is 

converted into the following Innovativeness Capabilities & Potential model (ICP) to 

evaluate start-up companies. The right knowledge is generated by utilising the IMA 

Start-up as central tool to obtain first hand information from the start-up company. 

Based on the outcomes (chapter 4) each question of the IMA Start-up is featured with a 

loading with regard to importance leading to innovations and a performance level above 

average. As a result, all variables and differentiators lead to a single diagram showing 
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the success probability of the start-up company. Figure 5-14 gives a basic picture of this 

approach 

Outline of the ICP Model to Evaluate Start-ups 

Success Probability 

ýI 
100 
90 Very High 

a B0 
High 

IMA 
_Iý 

aso 

2N ao Start-up Low ý 0- 

'.. ! .. 
ä zo 

ti cj 'o Very Low 

, 
fib ýo ------ 0 10 20 30 40 50 so 7o eo 90 100 

Innovatlveness 

Mn Capabilities & Potential Overall Score: 
Weighting =1 (not relevant) 

f0 Weighting =2 (relevant Start-ups) 
x Weighting =3 (relevant AvPs) 

0 

Weighting= 4(relevant HPs) <25 = Very Low 

U) Innovatlveness 25-50 = Low 

Weighting = 0,5 ra)ein) 50-75 = Very 

Weighting= 11 (neutral) >75 75 =Very High 
Weighting= 1,5 (promoter) 

- OWE- Mclrr L. w, lT- clurpu n urwrenn styM. - 

Figure 5-14: Outline of Innovation Pattern to Evaluate Start-ups 
Source: own figure 

The IMA start-up (1) provides the basic framework for the ICP. It collects in a 

structured way the raw data from start-ups in six areas (Basic Company Data, 

Product/Service Development, Innovativeness, Innovation Capability, Social Networks 

and Outcomes). (2) The "funnel" automatically analyses the raw data by applying a 

loading system based on the results of the analysis in chapter 4. The results are shown in 

a graph which combines two macro areas: Capabilities & Potential and Innovativeness. 

Capabilities & Potential is shown on the X-axis, and includes the Product/Service 

Development, Innovation Capability, Social Networks and Outcomes. Innovativeness is 

shown on the Y-axis, and it includes Innovativeness in all typologies (e. g. products, 

services, technical, etc) for incremental and radical innovations, to which a different 

loading system is applied. In the Capabilities & Potential section, four different 

weightings are taken into consideration to generate precise values: weight 1 is assigned 

to questions that are not relevant for start-ups, AvPs or HPs; weight 2 is assigned to 

questions that are relevant for start-ups; weight 3 is assigned to questions that are 
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relevant to AvPs, weight 4 is assigned to questions that are relevant for HPs. Then the 

total weight of each question is calculated by adding the individual "relevance weights". 

When start-ups answer the questionnaire, each score on the likert-scale from 1 to 7 is 

multiplied by the weight of each question; the average score for each sub-area is 

calculated and compared against the maximum score reachable in each sub-area (e. g. 

customer orientation). The percentage scores are then combined and the result is shown 

on the X-axis of the graph. The following figure 5-15 from the ICP gives a pictorial 

example of the process for the calculation of the X-axis; the case used in the example 

Figure 5-15: ICP Calculation (X-axis) 
Source: own figure based on ICP model 

In the Innovativeness section (see figure 5-16) a different approach is used: firstly, the 

amount of innovation of each typology is converted into a5 points likert scale, and the 

average number of innovations is calculated for both incremental and radical 

innovations. Then a value is assigned to the answers to the Innovation Performance and 
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Resources for Innovation questions: if the answer falls into the bottom two boxes, a 

weight of 0.5 is assigned; if the answer falls into the middle three boxes, a weight of 1 is 

assigned; and if the answer falls into the top two boxes, a weight of 1.5 is assigned. 
Then the average weight for incremental and radical innovations is calculated, and the 

average amount of incremental and radical innovations is multiplied by their respective 

average weights. A further average of the incremental and radical innovativeness gives 

the final innovativeness score, which is shown on the Y-axis of the graph. The 

following figure from the ICP gives a pictorial example of the process for the 

calculation of the Y-axis. 

ICP Calculation (II) 
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Figure 5-16: ICP Calculation // (Y-axis) 
Source: own figure based on ICP model 

(3) The ICP has the advantage of illustrating in a single graph the success probability of 

a new venture. As mentioned before, the X-axis represents the Capabilities & Potential 

and the Y-axis represents the Innovativeness. The area of the graph is divided into four 

probability levels: very low, low, high, and very high. The following figure 5-17 
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"Result of ICP" depicts the results of the example as shown in the Success Probability 

graph. 

Result of ICP 
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Figure 5-17: Result ofICP 
Source: own figure based on ICP calculation (example) 

The company used as an example has a high success probability. The Capability & 

Potential gives an overview in which areas the start-up has already sufficient 

capabilities in place and which areas need improvements to raise the overall success 

probability. 

Section 5.9.2 outlines the relevance of the ICP in the context of the existing evaluation 

methodology used by different stakeholders that might have an interest in knowing 

about the future viability and potential of new ventures. 
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5.9.2 Importance of the ICP Model 

Michael Lewrick 

The ICP model derived from the research on changes in innovation styles is based on 

the construction of the IMAs. The ICP takes into consideration the dynamic 

transformation process from a start-up phase to a mature phase of business which 

requires certain qualities, capabilities and skills. Reducing the risk of failure by 

assessing the start-up companies on innovativeness, capabilities and potential is vital 

and an essential element of business and investment decision taking. However, risks can 

be assessed and managed through proper analysis and planning. The objective was to 

build a model that is quick to use, appropriate for all sectors, simple to understand and 

the evaluation outcomes easy to read for both the entrepreneur and the investor. 

However, the ICP model must be seen as supplementary tool to other evolutionary 

techniques and models. The ICP is not able to capture the soft/personal factors (e. g. 

team spirit, motivation, energy, etc. ) influencing companies innovativeness and success. 

These would be the subject of a separate audit. 

The ICP model, which is based on influencing factors, capabilities, and success factors, 

predicts the business success probability more effectively than traditional credit-scoring 

models used e. g. in banks to evaluate start-ups. Most financial institutions have 

developed models in-house with limited experience and customer information. 

Financial based evaluation methods to predict the success probability of start-ups based 

on income approaches which are estimating future cash flow that could be taken out of 

the running business without impairing future operations are widely spread. Estimating 

the Net Present Value, Equity Cash Flow and Capital Cash Flow seems to be very 

difficult task because of the fact that companies in a early stage have mostly a negative 

cash flow with significant projected rewards in a later stage. Only in combination with 

non-financial indicators a solid decision might be possible. VC consider in addition 

factors based on the quality of the management team, current state of technology, 

benchmark to companies in similar markets, the general market conditions, market size 

and market potential, track record of the entrepreneur of management team, and the 

distribution of bargaining power between the VC and the entrepreneur. 
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As a result, in an unforgiving new venture environment, investors and analysts have 

little tolerance for companies not staying innovative over the time perspective, lack of 

management and knowledge capabilities, and empty value propositions. The capabilities 

and skills of the start-up game have changed, and to win it is essential to find the right 

balance in nine critical drivers - Customer Orientation, Competitor Orientation, Market 

& Competitive Environment, Diversification and Learning, Innovation Capability 

Knowledge, Innovation Capability Management, Organisational Network, Inter- 

organisational Network, and Outcomes. Therefore the Scorecard within the ICP 

approach gives valuable insights to evaluate the success probability of start-ups linked 

to one graph. 

5.9.3 Innovativeness, Capabilities & Potential- MBPW 

To obtain a clear picture about the innovativeness, capabilities and potential of the start- 

up companies and mature companies of the MBPW, the data of the different clusters 

have been processed through the ICP. Figure 5-18 depicts the outcome for the start-up 

companies of the MBPW. 
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Start-up Companies ICP (all) 
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Figure 5-18: Start-up Companies ICP (all) 
Source: own figure based on data start-up companies MBPW 

The left ICP Scorecard identifies the areas of improvement to increase the success 

probability driven by innovation. For start-up companies the competitor orientation has 

been considered as trigger for innovations which contributes to the capabilities and 

potentials in this early stage. Start-ups participating in the MBPW achieve a total score 

of 60% regarding their capabilities and potential and 65% regarding innovativeness. 

Figure 5-19 provides the outcomes for the mature companies for the different 

performance levels. 
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Mature Companies ICP (LP) 
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Figure 5-19: Mature Companies ICP (LP, AvP, HP) 
Source: own figure based on data mature companies MBPW 

By processing the mature companies through the ICP model it becomes apparent that 

the LPs achieve 38% regarding their capabilities and potential and 55% regarding their 
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innovativeness (see figure 5-18,1). Areas of improvement are depict in most areas of 

the scorecard. Only the inter-organisational network and the measurement of outcomes 

achieve average results. 

The AvP companies achieve the highest result with a total capability and potential of 
78% and 75% regarding innovativeness. The scorecard indicates that the AvP are best in 

areas associated to Market & Competitive Orientation (87%), Innovation Capability 

Knowledge (94%), Innovation Capability Management (86%) and the measurement of 
Outcomes (86%). 

The current HP companies show a similar pattern with high scores in the arena of 
Innovation Capability Knowledge (83%), Innovation Capability Management (85%), 

and Inter-Organisational network (99%). However, the overall result reveals that HPs 

achieving 70% regarding innovativeness and 62% regarding capabilities and potential. 

It seems that AvP performers put more efforts into their organisations to strengthen their 
innovation capabilities and might become tomorrows top-performers. The current top- 

performers lack in dimensions associated with customer orientation, competitor 

orientation, and organisational network. 

As a result, LPs achieve on the ICP plot a low success probability, AvP a very high 

success probability and HPs a high success probability. 
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6 VALIDATION 

The validation of the ICP model is based on two approaches. The statistical validation 

presents the results by using the collected data from the survey with the MBPW. The 

qualitative validation is based on a in-depth discussion with experts based on 5 key 

questions related to the ICP model. 

The chosen comparison techniques in the validation process established the 

appropriateness to the ICP model. Consequently, the validation provides a evidence to 

support the ICP model. In addition, the validation process designed to reduce the risk of 

failure. Harmon et. al. (1999) highlights that validation is especially critical in 

predictions that employs simulations to guide management decisions. Following the 

definition of the DoD Modelling and Simulation Glossary (DMSO, 1997) validation is 

"the process of determining the degree to which a model or simulations a faithful 

representation of the real world from the perspective of the intended uses of that model 

or simulation ". A model that has not been validated cannot be considered credible and 

is not able to contribute to risk reduction. 

Section 6.1 introduces the statistical validation and outlines the sub-sections which 

include the statistic model of innovation, the performance of the models, the prediction 

of performance, and the holistic model. Section 6.2 aims to give evidence for a positive 

association with the classification of the ICP model. A summary of the validation and 

verification is provided in section 6.3. The qualitative validation (section 6.4) starts with 

an introduction to the questions ask to the experts, followed by short profiles of the 

experts including their comments on the ICP model. Section 6.5 summaries the 

outcomes of the validation. 
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6.1 Statistical Validation 

Michael Lewrick 

For the statistical validation the statistic model of innovation has been outlined in two 

performance levels (AvP; HP) for total innovativeness overall, incremental and radical - 
in comparison to the reference category LP. Applying multi nominal logistic regression 

models enabled to ascertain how the collected variables can predict innovativeness and 

performance. Further, the collected variables are compared to the ICP model. The most 

common omnibus tests have been applied for determining the overall model fit. 
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6.1.1 Statistic Model of Innovation 

Section 6.1.1 provides the statistical model of innovation in comparison to the reference 

category LP for total innovativeness overall, incremental and radical. In addition, the 

classification tables outline the percentage of correctness for the observed numbers of 

innovations realized. Table 6-1 indicates the significant of the variables and direction of 

their sign. Significant variables are highlighted in bold. 

Total hnovativeness Overall 
B 

Std. 
Error Sig. Exp(B) 

95% Confidence Interval 
for Ex B 

Lower Upper 
Bound Bound 

2= 10 -30 Intercept 2.056 . 585 . 000 
innovations 

Customer Centric . 112 . 411 . 786 1.118 . 499 2.504 

Customer Intelligence 1.570 . 
623 

. 
012 4.806 1.418 16.295 

Competitor Orientation . 561 . 546 . 304 1.753 . 601 5.114 

Market & Competitive Envir. -. 230 . 576 . 690 . 795 . 257 2.457 

Acquiring Knowledge 1.371 . 778 . 078 3.938 . 858 18.079 

Sustaining Learning . 867 . 582 . 137 2.380 . 760 7.454 

Resources for Innovation -. 534 . 562 . 342 . 586 . 195 1.765 

Knowledge . 
181 

. 
524 . 

730 1.199 . 
429 3.346 

Experience . 
551 . 491 . 

262 1.734 . 
663 4.537 

Diversity -1.151 . 568 . 
043 . 

316 . 104 . 963 

Formal Business Networks 
. 
034 . 

699 . 
961 1.034 . 

263 4.074 

Informal Networks -1.053 . 706 . 136 . 349 . 087 1.392 

Inter Org. Networks 1.528 . 643 . 018 4.609 1.306 16.261 

Non Financial . 922 . 506 . 068 2.513 . 933 6.773 

3=> 30 Intercept -1.497 1.124 . 183 
innovations 

Customer Centric -. 385 . 607 . 525 . 680 . 207 2.234 

Customer Intelligence 4.236 1.120 . 000 69.129 7.692 621.274 

Competitor Orientation -1.476 . 876 . 092 . 229 . 041 1.273 

Market & Competitive Envir. -. 553 . 
830 . 

506 . 
575 

. 
113 2.929 

Acquiring Knowledge 5.555 1.572 . 
000 258.538 11.868 5632.128 

Sustaining Learning 1.393 1.121 . 214 4.029 . 448 36.233 

Resources for Innovation 2.183 1.132 . 054 8.869 . 965 81.475 

Knowledge 1.096 . 947 . 247 2.992 . 467 19.156 

Experience 1.509 . 821 . 066 4.520 . 905 22.584 

Diversity -2.996 1.167 . 010 . 050 . 005 . 492 

Formal Business Networks -1.744 1.093 . 111 . 175 . 021 1.490 

Informal Networks -1.746 1.040 . 093 . 174 . 023 1.340 

Inter Org. Networks . 646 . 903 . 474 1.908 . 325 11.196 

Non Financial -. 012 
. 
914 . 

990 . 988 . 165 5 . 926 

Table 6-I: Comparison to reference category LP- total innovatlveness overall 
Source: based on /actors LP, A VP, HP 
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For AvP and HP companies the total innovativeness overall in comparison the reference 

category LP make known that in the category 10-30 innovations the Intercept and 

Customer Intelligence are highly significant. In the category over 30 innovations, the 

significant variables are: Customer Intelligence, Acquiring Knowledge, and Diversity. 

Table 6-2 indicates the percentage of correctness for the three categories of innovations 

realized (<10; 10-30; >30). The overall percentage indicates with 81 % that the model 

fits well with the data for total innovations overall. No class is predicted with less than 

75% success. 

Classification 

Predicted 
1=<10 2= 10 - 30 3=> 30 Percent 

Observed innovations innovations innovations Correct 
1=< 10 innovations 24 8 0 75.0% 
2= 10 - 30 innovations 6 55 3 85.9% 
3=> 30 innovations 0 5 15 75.0% 

Overall Percentage 25.9% 58.6% 15.5% 81.0% 

Table 6-2: Classification total irnnovativeness overall 
Source: based on Jnetors LP, A VP, HP 
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To explore more profoundly the fit of the model to the total innovativeness incremental 

and radical, for both direction of innovation, the significant variables have been 

identified. Table 6-3 provides the significant of the variables for total innovativeness 

incremental and direction of their sign. 

Total Innovativeness Incremental 
B Std. Error Sig. Exp(B) 

95% Confidence Interval 
for Exp B 

Lower Upper 
Bound Bound 

2=5- 15 Intercept 1.538 . 320 . 000 innovations 
Customer Centric -. 139 . 332 . 676 . 871 . 454 1.669 
Customer Intelligence . 129 . 325 . 692 1.138 . 602 2.150 
Competitor Orientation -. 318 . 321 . 323 . 728 . 388 1.366 
Market & Competitive Envir. 

. 
336 

. 
316 

. 
287 1.400 . 754 2.599 

Acquiring Knowledge 
. 
626 

. 382 
. 102 1.871 . 884 3.958 

Sustaining Learning . 704 . 336 . 036 2.021 1.045 3.907 
Resources for Innovation . 402 . 407 . 324 1.494 . 672 3.321 

Knowledge . 377 . 385 . 328 1.458 . 685 3.104 
Experience . 679 . 282 . 016 1.972 1.135 3.425 
Diversity -. 192 . 408 . 

637 . 825 . 
371 1.834 

Formal Business Networks -. 015 . 343 . 964 . 985 . 503 1.929 
Informal Networks -1.197 . 374 . 001 . 302 . 145 . 628 
Inter Org. Networks -. 390 . 389 . 315 . 677 . 316 1.450 
Non Financial 

. 012 
. 
316 . 

970 1.012 . 
544 1.881 

Customer Centric 
. 388 . 308 . 

207 1.474 
. 
807 2.694 

Customer Intelligence 
. 
119 

. 
264 . 

653 1.126 . 671 1.890 
3=> 15 

Intercept -. 832 
. 520 . 110 

innovations 
Customer Centric -. 771 . 454 . 090 . 463 . 190 1.127 
Customer Intelligence 1.573 

. 561 . 005 4.821 1.607 14.464 

Competitor Orientation -. 286 
. 
459 . 

533 
. 
751 

. 
306 1.846 

Market & Competitive Envir. 
. 
670 

. 
461 

. 
146 1.954 

. 
792 4.821 

Acquiring Knowledge 1.616 . 551 . 003 5.031 1.710 14.808 
Sustaining Learning . 674 . 573 . 240 1.961 . 638 6.030 
Resources for Innovation 1.382 . 

567 . 015 3.982 1.311 12.095 

Knowledge . 180 . 596 . 763 1.197 . 372 3.854 
Experience 1.552 . 460 . 001 4.723 1.917 11.639 
Diversity -. 770 . 591 . 193 

. 463 . 145 1.476 
Formal Business Networks -. 424 . 507 . 403 

. 654 . 242 1.769 
Informal Networks -1.703 . 516 . 001 

. 182 . 066 . 501 
Inter Org. Networks . 342 . 544 . 530 1.407 . 484 4.090 
Non Financial -. 013 . 489 . 979 

. 987 
. 379 2.575 

Customer Centric . 541 . 521 . 299 1.718 
. 619 4.769 

Customer Intelligence . 516 . 445 . 247 1.675 
. 
700 4.010 

Table 6-3: Comparison to reference category LP - total innovativenes. c incremental 
Source: based on factors LP, A VP, HP 
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In comparison the reference category LP the significant variables for total 

innovativeness incremental in the category 5-15 innovations are Acquiring Knowledge 

and Informal Networks. In the category over 15 innovations, the significant variables 

are Customer Intelligence, Acquiring Knowledge, Experience, and Informal Networks. 

The classification, outlined in Table 6-4, indicates in the three categories of innovations 

realized (<5,5-15, >15) an overall fit of 69%. Again, an indicator of how well the 

model fits with the data. 

Classification 

Predicted 
1=0-4 2=5-15 3=>15 Percent 

Observed innovations innovations innovations Correct 
1= 0-4 innovations 23 22 0 51.1% 
2=5- 15 innovations 10 75 7 81.5% 
3=> 15 innovations 1 13 20 58.8% 
Overall Percentage 19.9% 64.3% 15.8% 69.0% 

Table 6-4: Classification total innovativeness incremental 
Source: based on factors LP, A VP, HP 

207 



Napier University Validation Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Next, table 6-5 is the comparison to the reference category (LP) for total innovativeness 

radical. 
Total Innovativeness Radical 

B Std. Error Si Exp B 
95% Confidence Interval 

for Ex B 
Lower Upper 
Bound Bound 

2=5- 15 Intercept . 196 . 200 . 327 innovations 
Customer Centric . 334 . 235 . 155 1.397 . 882 2.214 
Customer Intelligence . 469 . 257 . 068 1.599 . 966 2.645 
Competitor Orientation -. 383 . 249 . 123 . 682 . 419 1.109 
Market & Competitive Envir. 

. 116 . 236 . 624 1.123 . 707 1.783 
Acquiring Knowledge -. 203 . 276 . 463 . 816 . 475 1.403 
Sustaining Learning . 323 . 271 . 233 1.382 . 812 2.349 
Resources for Innovation . 121 . 283 . 669 1.128 . 648 1.964 
Knowledge -. 127 

. 
318 

. 
689 

. 
880 . 

472 1.642 

Experience -. 051 . 222 . 817 . 950 . 615 1.468 
Diversity -. 465 . 323 . 150 . 628 . 333 1.184 
Formal Business Networks -. 348 

. 280 
. 214 . 706 . 

408 1.223 

Informal Networks . 383 
. 248 

. 122 1.467 . 902 2.384 

Inter Org. Networks . 960 . 319 . 003 2.611 1.396 4.883 
Non Financial . 358 . 256 . 161 1.431 . 867 2.362 
Customer Centric -. 088 . 245 . 719 . 916 . 566 1.481 
Customer Intelligence -. 182 . 209 . 383 . 833 . 553 1.255 

3=> 15 Intercept -1.628 . 391 . 000 Innovations 
Customer Centric 

. 
523 

. 
368 

. 
155 1.688 

. 
821 3.469 

Customer Intelligence 
. 719 . 416 . 084 2.052 . 908 4.637 

Competitor Orientation -. 997 . 375 . 008 . 369 . 177 . 770 
Market & Competitive Envir. 

. 
274 

. 
333 

. 
410 1.315 . 

685 2.525 

Acquiring Knowledge 
. 
808 . 

417 
. 
053 2.242 

. 
990 5.078 

Sustaining Learning -. 166 
. 
421 

. 
693 

. 
847 

. 
371 1.933 

Resources for Innovation 
. 582 . 437 . 183 1.789 . 760 4.211 

Knowledge 
. 567 . 495 . 252 1.763 . 668 4.653 

Experience 
. 400 . 392 . 307 1.492 

. 
692 3.218 

Diversity 
. 
271 . 

477 
. 
571 1.311 

. 
514 3.341 

Formal Business Networks -. 674 . 424 . 112 . 510 . 222 1.170 
Informal Networks . 221 . 324 . 494 1.248 . 662 2.352 
Inter Org. Networks . 780 . 430 . 070 2.180 . 938 5.068 
Non Financial . 165 . 339 . 627 1.179 . 606 2.294 
Customer Centric -. 381 . 

397 
. 
337 

. 
683 

. 
314 1.487 

Customer Intelligence -. 227 . 346 . 512 . 797 . 404 1.571 

Table 6-5: Comparison to reference category LP - total innovativeness radical 
Source: based on factors LP, A VP, HP 

The significant variables the category 5-15 radical innovations realized are associated 

with Inter-Organisational Networks and the significant variables in the category >15 

radical innovations realized are related to Competitor Orientation, and Inter- 

Organisational Network. Also for radical innovations realized the model fits very well 
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with the data. Table 6-6 outlines the classification for the three categories (<5,5-15. 

>15) which indicates an oera11 fit of 70.8%. 

Classification 

Predicted 
1=0-4 2=5-15 3=>15 Percent 

Observed innovations innovations Innovations Correct 
1=0-4 innovations 50 16 4 71.4% 
2=5- 15 innovations 14 57 3 77.0% 
3=> 15 Innovations 6 7 14 51.9% 
Overall Percentage 40.9% 46.8% 12.3% 70.8% 

Table 6-6: Classification for total innovativeness radical 
Source: based on factors LP, A VP, HP 

In summary, all classifications in all categories yield a overall percentage of correctness 

over 70%. The significant variables highlighted show the meaning to the model in 

comparison to the reference category LP Companies. The next section, provides the 

predicted innovation class for total innovativeness overall. 

6.1.2 Models of Performance 

The predicted innovation class for total innovativeness overall indicates a 63.2% 

compliance for less than 10 innovations realized. Only 20% of the class over 30 

innovations rapport in the class less than 10 innovations. Table 6-7 provides the cross 

tabulation for the predicated innovation class for all three innovation classes. 

Tr 4I Innnvafivanpss AvaraIl - Prprlirtad Innevatinn Class Cross tabulation 

Predicted Innovation Class 

<10 10-30 >30 
Total Innovativeness Overall 1=< 10 innovations 63.2% 10.5% 26.3% 

2= 10 - 30 innovations 23.1% 38.5% 38.5% 
3=> 30 innovations 20.0% 40.0% 40.0% 

Total 36.4% 29.1% 34.5% 

Table 6-7: Predicted Innovation Class 
Source: based on three innovation classes 

In addition to the predicted innovation class the next section shows the predicted 

performance class. 
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6.1.3 Prediction of Performance 

Michael Lewrick 

Table 6-8 outlines the compliance to the predicted performance for the three 

performance levels (LP, AvP, HP). The best conformance is recognised for AvP with 

the second innovation class (10-30 innovations). However, AvP tend to bring more 

innovations to market than HP, because HP only rapport 10% with 30 or more 

innovations put into practice. 

Tntal Innnvativeness Overall - Predicted Performance Cross tabulation 

Predicted Performance 

LP AvP HP 
Total Innovativeness Overall 1=< 10 innovations 36.8% 21.1% 42.1% 

2= 10 - 30 innovations 19.2% 57.7% 23.1% 

3=> 30 innovations 10.0% 80.0% 10.0% 

Total 23.6% 49.1% 27.3% 

Table 6-8: Predicted Performance 
Source: based on three innovation classes 

6.1.4 Holistic Model 

The assessment of the model fit has been executed to examine the parameter estimates 

to outline the standard errors and significance of the parameter estimates. The squared 

multiple correlation coefficients for the equations are outlined and the fit statistics are 

shown. In a second step, the standardized residuals and modification indices are 

examined. The measure of fit is provided for the default model (=specified model), the 

saturated model (=most general model), and the null model - i. e. the model with no 

variables entered. Table 6-9 list the regression weights for group I "default model" and 

standardized estimate. 
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Estimate S. E. C. R. P 
Standar. 
Estimate 

otal hnov. Overall <--- Acquiring Knowledge 
. 458 . 121 3.802 "' . 647 

otal hnov. Overall <--- Experience . 211 . 093 2.275 . 023 . 337 
Performance Groups <--- Acquiring Knowledge -. 302 

. 
126 -2.407 . 

016 -. 319 

otal hnov. Overall <--- Knowledge 
. 
494 

. 101 4.911 "` 
. 
816 

Performance Groups <--- Knowledge . 138 . 095 1.449 . 147 . 171 
Performance Groups <--- Inter Org. Network . 245 . 105 2.327 . 020 . 274 

otal hnov. Overall <--- Diversity -. 694 . 123 -5.632 "' -1.019 
otal hnov. Overall <--- Non Financial -. 229 . 130 -1.759 . 079 -. 294 

otal hnov. Overall <--- Inter Org. Network 
. 
154 

. 
107 1.442 

. 
149 

. 
230 

erformance Groups <--- Customer Intelligence -. 232 . 133 -1.744 . 081 -. 272 

erformance Groups <--- Experience -. 246 
. 096 -2.559 . 010 -. 293 

Performance Groups <--- Diversity -. 136 . 116 -1.167 . 243 -. 149 
erformance Groups <--- Non Financial -. 369 

. 
128 -2.885 . 

004 -. 355 

otal hnov. Overall <--- Customer Intelligence . 592 . 130 4.563 '"" . 
925 

erformance Groups <--- Total hnov. Overall 1.724 . 148 11.684 "' 1.291 

otal hnov. Overall <--- Performance Groups -1.242 . 113 -10.976 "' -1.660 

Table 6-9: Regression weights for Group 1& Standardized Estimate 
Source: based on default model 

The standardized weights expose the factors with moderate strong and weak effect on 

innovation or performance. Strong factors with a direct positive effect on total 

innovation overall are acquiring knowledge loaded with. 647; knowledge loaded 
. 
816, 

and customer intelligence loaded 
. 
925. For example, low standardized loading are 

recognised in Inter-Organisational Networks . 
274 with a direct positive effect on total 

innovation overall. Some factors are directly detrimental to performance but not via 

innovation caused by the fact that overall innovation has a positive effect on innovation. 

This combination is seen, for example, in the negative effect of acquiring knowledge to 

performance which has a on the other side a positive effect on innovation. 

The path analysis is an extension of the regression model. Figure 6-1 displays the 

confirmatory factor model as path diagram in which the squares represent observed 

variables and circles represent the latent concepts. The single-headed arrows are used to 

imply the direction of assumed causal influence, while double headed arrows are 

applied to represent covariance between two latent variables. The path diagram displays 

the standardized regression weights (factor loadings) for the common factor and each of 

the indicators. The squared multiple correlation coefficients are stated to show the 

amount of variance for the common factor accounts in the observed variable, 

complemented by Chi-square statistic. The standardized output, as displayed in the path 

diagram, is the following: 
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12,1.04 

ý7 

00 

Figure 6-1: Factor Model as Path Diagram 

Source: based on factor loadings 
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The overall model fit appears quite good. To start with Table 6-10 - the CMIN 

provides the minimum value of the discrepancy function between the sample 

covariance matrix and the estimated covariance matrix for the three models. The NPAR 

gives the number of parameters being estimated for the default, saturated and 

independence model. The CMIN is distributed as chi square with dip-q. The 

CMIN/DF provides the ratio of the minimum discrepancy to the degrees of freedom: it 

is 16.623 for the default model and 11.085 for the independence model, which suggests 

a good fit. 

Model NPAR CMIN DF P CMIN/DF 

Default model 44 166.231 10 . 000 16.623 

Saturated model 54 
. 000 0 

Independence model 18 399.066 36 
. 
000 11.085 

Table 6-10: CMIN 
Source: based on factor model 

Table 6-11 outlines the baseline comparison between the models. The goodness of fit 

indicates compare the model to the independence model rather than to the saturated 

model. The Normed Fit Index (NFI) calculates the difference between the two models 

chi-squares divided by the chi-square for the independence model. NFI compares the 

improvement in the minimum discrepancy for the specified (default) model to the 

discrepancy for the independence model. As a result the calculated value is 
. 
583 which 

is an acceptable fit. The Comparative Fit Index (CFI) applies a similar approach, 

however using a no central chi-square, a fit index calculation appropriate for small 

samples. The CFI indicates a similar result to the NFI resulting in 
. 
570 value. 

NFI RFII 1FI TI. 1 
Model CFI 

DeltaI rhol Delta2 rho2 

Default model . 583 -. 500 . 598 -. 549 
. 
570 

Saturated model 1.000 1.000 1.000 

Independence model . 000 
. 
000 

. 
000 

. 
000 

. 
000 

Table 6-11: NFI 
Source: based on factor model 

213 



Napier University Validation Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Appendix - 10 provides further measures (PRATIO, NCP, FMIN, RMSEA, PCLOSE, 
AIC, ECVI, and HOELTER) inclusive the execution time summary to show the fit of 

the model. 

Table 6-12 provides the matrices (Group number 1- Default model). 

Total Effects (Group number 1- Default model) 

d d V 
C _ 

N 

O 
3 O 

y 
7 
0 

O Z > 

Z c 
y Y d > 

c_ E y C '° 
Q LL 3 O C 

0 

d C 
0 

y C) M O 
t 

o Y Q v w E°- ä 

Total Innov. 
-. 048 . 073 -. 167 

. 103 
. 265 

. 
280 

. 
164 -. 682 -. 395 

Overall 

Performance 
. 
162 -. 243 -. 424 

. 
315 

. 
155 

. 
251 

. 
038 

. 
549 -. 682 

Groups 

Table 6-12: Total Elects 
Source: based on factor model 

Direct Effects (Group number 1- Default model) 

aý d c 
- c. 

y M 

0 ' 0 c9 
z c 

M 
a Y 

rn 
5 d 

U 
> 
p 

v 

`r c ýi c 4) 
E 

r c 
y 

c d 
0 Q Ul C. M 

z G C Q Ü 
w aL 

Total Innov. 
. 
154 -. 229 -. 694 

. 494 
. 458 

. 
592 

. 
211 

. 
000 -1.242 Overall 

Performance 

. 245 -. 369 -. 136 
. 138 -. 302 -. 232 -. 246 1.724 

. 000 Groups 

Table 6-13: Direct Effects 
Source: based on factor model 
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Standardized Direct Effects (Group number 1- Default model) 

d 
O) 

V 

c = 
N 
a 

` 4) IM I 
ca 3 

O 0 3 
c 

y 
O 

Z Y c d > 

`i c IM 
c 4) 

E 
C 
d 

0 
c 
C O 

3 C 
7 

r & 

C 
o 

4) 
2 0 

C 
Q 
U 

V! 0. 
x 

w 
0 

0 

4) C 
z O Y Q U W H a 

Total Innov. 
. 
230 -. 294 -1.019 . 

816 
. 
647 

. 
925 . 

337 . 
000 -1.660 

Overall 

Performance 
274 -. 355 -. 149 . 171 -. 319 -. 272 -. 293 1.291 . 000 

Groups 

Table 6-14: Standardized Direct Effects 
Source: based on factor model 

6.2 Statistical verification of ICP 

The statistical verification of the ICP model is based on multi logistic regressions to 

outline the predicted performance ICP vs. statistical model for start-ups, the statistical 

model vs. ICP total innovativeness mature companies, and finally the statistical model 

vs. performance for mature companies. 

6.2.1 Start-ups: Predicted Performance ICP vs. Statistical Model 

The start-up prediction performance is based on multi logistic regression. The outcomes 

aim to show a positive association with the classification of the ICP model. 

Success Probability (ICP) * Predicted Performance Cross tabulation 

r--f 

Predicted Performance Total 

LP AP HP 

Success Probability (ICP) Low 11 13 11 35 
High 2 14 4 20 

Total 13 27 15 55 

Table 6-15: Predicted Performance ICP vs. Statistical Model 
Source: own table based on data IMA start-up 
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In table 6-16 the Chi-Square Test indicates a . 
053 asymp. significance, which give 

evidence for a similarity between the statistical model and the ICP model. 

Chi-Square Tests 

Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 5.881(a) 2 

. 053 
Likelihood Ratio 6.150 2 

. 
046 

Linear-by-Linear Association 
. 
246 1 

. 
620 

N of Valid Cases 
55 

a1 cells (16.7%) have expected count less than 5. The minimum expected count is 4.73. 

Table 6-16: Chi-Square Tests for Predicted Performance ICP vs. Statistical Model 
Source: own table based on data IMA start-up 

6.2.2 Mature Companies: Statistical Model vs. ICP Total Innovativeness 

Success Probability (ICP) * Predicted Response Category Cross tabulation 

Predicted Response Category Total 

1=<10 2=10-30 3=>30 
innovations innovations innovations 

Success Probability Very 
(ICP) Low 1 0 0 1 

Low 29 42 1 72 
High 2 26 15 43 

Total 32 68 16 116 

Table 6-17. Predicted Per%nrmance for Statistik ccal Model vs. ICP Total Innovativeness 
Source: own table based on data IMA mature 

In table 6.18 the Chi-Square Test indicates a . 
000 asymp. significance, which gve a 

strong evidence for a similarity between the statistical model and the ICP model - total 

innovativeness. 
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Chi-Square Tests 

Michael Lewrick 

Value df 
Asymp. Sig. (2- 

sided) 
Pearson Chi-Square 36.953(a) 4 

. 
000 

Likelihood Ratio 41.849 4 
. 
000 

Linear-by-Linear Association 34.169 1 
. 
000 

N of Valid Cases 
116 

a3 cells (33.3%) have expected count less than 5. The minimum expected count is . 14. 

Table 6-18: Chi-Square Tests for Statistical Model vs. ICP Total Innovativeness 
Source: own table based on data IMA mature 

6.2.3 Mature Companies: Statistical Model vs. Performance 

Success Probability (ICP) * Predicted Response Category Cross tabulation 

Predicted Response Category Total 

LP AP HP 
Success Probability Very Low 

1 0 0 1 (ICP) 
Low 30 25 17 72 
High 1 30 12 43 

Total 32 55 29 116 

Table 6-19: Success Probability ICP 
Source: own table based on data IMA start-up & mature 

In table 6-20 the Chi-Square Test indicates a 0.000 asymp. significance, which give 

evidence for a similarity between the statistical model and the ICP model. 

Value df 
Asymp. Sig. (2- 

sided) 
Pearson Chi-Square 36.953(a) 4 

. 
000 

Likelihood Ratio 41.849 4 
. 
000 

Linear-by-Linear Association 33.256 1 
. 
000 

N of Valid Cases 
116 

a3 cells (33.3%) have expected count less than 5. The minimum expected count is. 14. 

Table 6-20: Chi-Square Tests for Statistical Model vs. Perjurmance 
Source: own table based on data IMA mature 
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6.3 Summary and Conclusion Validation & Verification 

Section 6.3 provides a summary of the validation and verification of the ICP model. 

Sub-section 6.3.1 shows the surface plot and contour for Sales Performance vs. 

Innovation Capabilities & Innovativeness as well as the Predicted Sales Performance vs. 

Innovation Capabilities & Innovativeness. Followed by a conclusion of the validation 

and verification. 

6.3.1 Validation of ICP and Statistical Model - Plots and Contour 

To show the outcomes of the validated ICP model and statistical model the relationship 

between three variables has been plotted and contoured. 

The ICP model has two major dimensions: one dimension is associated to 

innovativeness and the other dimension is associated to innovation capabilities. 

Visualising the sales performance in relation to Innovativeness and innovation 

capabilities in a three dimensional surface plot helps to depict the ICP model. Figure 6-2 

shows how the ICP model performs in relation to sales performance. 
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Surface Plot 
Sales Performance vs. Innovation Capabilities & Innovativeness 

2 

Sales Performance 
1 

0.8 
0 0.6 

02O40.4 Innovation Capabilities 
0.6 0.8 0.2 

Innovativeness 

- A6 - MtluM Lw - Chan"* n 1nnovuon Styla- 

Figure 6-1: Surface Plot- Sales Performance vs. Innovation Capabilities & Innovativeness 
Source: own figure based on data IMA start-up & mature 

The surface plot can be described as a hill rising to a peak with high innovation 

capabilities and high innovativeness (overall amount of innovation realised). Figure 6-3 

provides the contour plot for sales performance against innovation capabilities and 

innovativeness. The contour plot depicts the degree of sales performance in different 

shades of green. Dark green represents the high sales performance while innovativeness 

is represented on the x-axis and innovation capabilities on the y-axis. 
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Contour Plot 
Sales Performance vs. Innovation Capabilities & Innovativeness 
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Figure 6-3: Contour Plot- Sales Performance vs. Innovation Capabilities & Innovativeness 
Source: own figure based on data IMA start-up & mature 

Through the visualisation of the sales performance against the innovation capabilities 

and innovativeness in figure 6-2 and 6-3 the concept of the ICP model is supported. 

The statistical model is based on the factors generated (see section 46). The previous 

analysis revealed that the factors are significantly associated with performance and are 

sufficient to predict sales performance. Next, it seems to be necessary to explore if the 

predictions (model) have similarities to the previous plotted surface and contour plot of 

the ICP model. The surface and contour plots are displayed in figure 6-4 and figure 6-5. 
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Surface Plot 
Predicted Sales Perf. vs. Innovation Capabilities & Innovativeness 
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Figure 6-4: Surface Plot - Predicted Sales Performance vs. Innovation Capabilities & Innovativeness 
Source: own figure table based on data IMA start-up & mature 

The surface plot for the predicted sales performance vs. innovation capabilities and 

innovativeness reveals that the statistical model using the factors is only capable to 

show a slight rise to higher sales performance with high innovation capabilities and 

innovativeness. However, observing the predicted sales performance vs. innovation 

capabilities and innovativeness on the contour plot more similarities can be interpreted. 

Figure 6-5 provides the contour plot for the predicted sales performance against 

innovation capabilities and innovativeness. 
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Contour Plot 
Predicted Sales Perf. vs. Innovation Capabilities & Innovativeness 
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Figure 6-5: Contour Plot - Predicted Sales Performance vs. Innovation Capabilities & Innovativeness 
Source: own figure based on data IMA start-up & mature 

Comparing the two contour plots generated from the ICP and the statistical model it is 

obvious that the two approaches have similarities in their pattern. A conducted Chi 

square comparison of the performance predicted by the ICP model and the statistical 

approach confirm a significant association at < . 01 level. As a result, congruence and 

reassurance between the two models is given. 

6.3.2 Conclusion Statistical Validation 

Two models have been developed, firstly the ICP model which is based on the bivariate 

correlations, and secondly an independent statistical model - used to predict innovation 

and performance. The validation revealed that the overall model fit is quite good. For 

example RMSEA is well below the 0.5 cut-off. 
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The statistical verification found for the start-ups an acceptable level of agreement and 

for the mature companies a very good level of agreement. The next section provides the 

second approach to validate the ICP model applying in-depth discussions with experts. 

6.4 Qualitative Validation of ICP Model 

The qualitative validation is based on the experience, knowledge and intuition of 

different experts to obtain a practitioner as well as an academic perspective. The 

experts validate the conceptual ICP model based on a guided walkthrough of the written 

conceptual model and by asking 5 key questions related to the ICP model (see 

presentation for experts - Appendix - 9). 

Limitations of the qualitative validation might occur by the fact that the information 

provided by the experts come from their opinion and could be incorrect for the 

particular purpose of the ICP model. In addition, experts might not be able to provide 

information at the correct level of abstraction. To overcome the limitations, 5 key 

questions focusing on the ICP model have been developed with the objective to extract 

the nuances of the experts knowledge. Moreover, challenging the experts with questions 

related to the operational context gives the opportunity to tap their expert knowledge. 

In the development of the validation questions a pilot with three experts from the 

academia helped to test the questions. The answers obtained have been tested against 

other sources where possible to become aware of conflicts to adjust questions and 

finally select 5 key questions, plus one questions asking about biographic information: 

1) Do you think this model takes into account all aspects that make a start-up 

successful? 

2) Do you think the Scorecard on capabilities and the graph showing the success 

probability give enough details for an investor to be able to decide? 

3) Do you think the research approach and the derived ICP model contribute to unlock 

the mystery at the heart of entrepreneurship & innovation? 

4) What limitations do you see in the ICP model? What dimensions should be added to 

make this model even more powerful'? 
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5) Please indicate your field of expertise and knowledge with regard to innovation and 

entrepreneurship (Only for biographic information with three different choices 
a) Academic b) Venture Capitalist Business Angel/ Investor c) Entrepreneur/ 

Enterpriser 

6) Please be kind enough to state any further comments on the Research Approach, 

Instrument (IMA), and/or ICP Model 

Experts from various backgrounds participated in the discussion about the ICP Model. 
The nature of the sample is almost distributed equally. The diverse background of the 

experts, including experts from Venture Capital Companies and Investment Companies, 

Consultants from the expert field Innovation, Enterprisers and Entrepreneurs, as well as 
Academics provided a solid basis for the qualitative validation. 
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6.4.1 Profiles Experts 

In the following the experts which participated in the qualitative validation process of 

the ICP Model are introduced. After each expert profile the answers to the 5 questions 

are stated. 

Dr. Charles M Savage is President and Mentor of Knowledge 

Era Enterprising (KEE), International. KEE helps companies to 

discover the human potential of knowledge era enterprising. He 

writes, consults and speaks widely in the United States, Asia 

and Europe. His book, Fifth Generation Management, has been 

widely acclaimed and translated into Japanese and Korean. Tom 

Peters named it his business book of 1991. A revised edition, 

subtitled, Co-creating through virtual Enterprising, Dynamic 

Teaming and Knowledge Networking, has been released in 1996 and German, Chinese 

and Portuguese translations are also available. Dr. Savage works with and coaches 

company presidents, division managers and other senior executives committed to 

improving their knowledge strategy, organisational culture, market responsiveness and 

customer focus. He has pioneered the discussion of Fifth Generation Management as a 

way to tap the creative capabilities of professionals within and between companies. In 

particular, he has been focusing on the shift from the steep hierarchies of the Industrial 

Era to flatter network organisations based on virtual enterprising - virtual tools (like 

Web Services), virtual management, virtual teaming (communities of practice and 

learning organisations) - for the emerging Knowledge Economy in Europe. His clients 

include ABB, Alstom, British Telecom, Carl Zeiss, KarstadtQuelle, Optus Cable & 

Wireless, Heidelberger Druck, Intel, Sappi, Saudi Aramco, Suez and Siemens. He has 

also taught at Boston College 
, 

Suffolk University and is now teaching "Knowledge 

Leadership" at the University of Applied Science, (FHM), the Munich Business School 

(MBS) and Fachhochschule für Ökonomie & Management (FOM). He has a wide range 

of publications on CIM and other management topics related to knowledge leadership. 

He serves on the Editorial Board of SME's Manufacturing Review. He speaks to a wide 

range of audiences in manufacturing, energy, engineering, government, human 

resources, accounting, information systems, and sales training about ways they can help 
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revitalise their organisations and better use their knowledge assets. He has just received 

a German Patent for a unique corporate reflection space, allowing participants to 

connect capabilities and aspirations. 

Dr. Savage has a BA from Pomona College, Claremont, CA, a M. Div. from Andover 

Newton Theological School 
, 

Newton Centre, MA, and a Ph. D. from Boston College 
. 

His doctoral thesis, sponsored by the U. S. Department of Labour, focused on "work and 

meaning. " He was born and raised in Hawaii (nowledge Era Enterprising (KEE), 

2006) 

Comments to the ICP Model from Charles Savage: 

1) 1 am impressed by your approach, your framework and the way you are presenting 

the 

material. Good going! The research approach and the ICP model take into consideration 

various typologies (service, product, process, administrative, and technical innovations) 

in two dimensions (radical and incremental). 

It is one thing to include these other things in typologies, but one the whole, my feeling 

is that people primarily think of products and services. For example, have you found 

any one company interested in innovating on the way it meets? As we know, few do. 

Or to ask it another way - we are rebooting our computers all the time, do we ever 

reboot ourselves? And we are upgrading our operating systems, but do you know a 

company that has consciously upgraded its OS? That would be a hell-of-a-good 

innovation, if you ask me. 

We have to ask is innovation only what is offered the customer, or do you include 

internal innovative processes, new ways of meeting, new ways of using IT, etc. etc.? 

I begin to see we will need to combine the insights of Open Space Technology, the 

World Cafe, Appreciative Inquiry, FutureSearch, Genuine Contact and others into the 

kind of OS that will keep companies in constant dialogue with their suppliers and 

customers, and where they can quickly build on "aspirations" that might not even be 

well articulated, rather than obvious "needs, " which everyone can see. But I am sure 

this goes beyond the scope of your research. Perhaps you can pick this up after you 

publish your Ph. D. thesis as a best-selling-book! 
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With regard to capabilities of the management - I'd look to see how the top team works 

with "powerful questions. " And I'd look to see how close they are to Level 5 

Leadership. 

2) From what I can see, you seem to have a nice way of presenting the data. Rather 

than stating things in the absolute, might there be a way to also share open ended and 

reflective questions, so that the positioning is not absolute, but only suggestive and 

causes the companies to think through their position once more? Probably it would be 

best to stay with what you have as you have already administered the questionnaire, but 

in the future find ways to mine the reflectivity of those you are studying. 

3) It seems to be a nice approach. There's one additional item you might want to 

consider. The relatively new book by Kim and Mauborgne, Blue Ocean Strategy, 

challenges companies not just to compete in the traditional red oceans, but to move into 

self-created blue oceans. The Strategy Canvas is a nice way of expressing this. Have 

you looked at this approach, as it could enrich what you are doing 

4) If you were to connect your research and Blue Ocean, that would be supper. And I 
like to emphasize on the book "Good to Great" or better "Good to Create! " It plays, as 

you know on "good to great" but with a twist. Do play with it and see if it would work 
for you in your thesis. Keep it up, looks like you are being innovative in your thesis 

work, and this is refreshing. 

5) Consultant/ Academic 

6) From what I have seen, it looks like you are contributing a very substantial effort. 
Keep up the good work. 
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Tomasz Rudolf is a co-founder, Managing Director and Head of 
Research of Innovatika, responsible for managing organisational 

AMR or 
innovation projects. He has specialised in innovation strategies, 

corporate renewal, knowledge and intellectual capital 

management. He has a passion for helping organisations and 
-NOW, individuals discover their potential and reach their aspirations 

I 
through better use of their intangible assets. He has been the 

architect and moderator of a series of management meetings 

called 'Roundtables of Knowledge Champions' creating a community of Polish business 

leaders interested in modern practices of knowledge and intellectual capital 

management (KM. ORG. PL). He has also initiated and coordinated an industry leader 

Consortium on Innovation Strategies and Global Expert Survey on Corporate 

Innovation. Through his consulting and research practice, he has already worked for 

many organisations in Germany, France, Italy, India and Poland. His clients include 

Arthur Andersen, Bertelsmann Media, GlaxoSmithKline, Deutsche Bank Research, 

Deutsche Post World Net, Deutsche Telekom, Philips Lighting, Telekomunikacja 

Polska, Yoox. com and many more. He works together with Department of Management 

Theory at Warsaw School of Economics, coordinating research projects on innovation 

strategies, corporate renewal and knowledge management (Innovatika, 2006) 

Comments to the ICP Model from Thomaz Rudolf 

1) It seems you have done a great job! I really like the fact that you are both comparing 

start-ups with mature companies and mature now with their history. I like to refer to 

the IC Rating approach for analysing the potential of companies. A comparison of 

the method for analysing the potential of a company and your approach would be 

interesting. Excursus IC Rating: The IC Rating is based on the assumption that in 

today's competitive world, enterprises rely on a productive process very different 

from the factory of the past. Key factors are people, knowledge, and relationships. 

Traditional accounting and management information might not track these non- 

financial, intangible resources. "The IC Ranking provides a unique and complete 

assessment of the portfolio of the critical intellectual capital upon which your future 

depends. The focus and the methodology give you information and analysis that is 
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distinct from alternative methods in use today. A Rating evaluates the current status, 

risk profile, and the strength of the renewal of innovation process that will shape the 

future of your intellectual capital portfolio " (IC Rating, 2006). 

For an potential investor using you model it is important to know how the 

consolidated scorecard is created or what is it based on, respectively. Again, using 

the IC Rating as an example: for each company rated you need to go to approx. 35 

respondents - 1/3 internal employees & management, 2/3 external clients, partners, 

suppliers and market experts. They answer the question about the company's 

performance, not just the internals [... ]. For me it would be essential to add a multi- 

shareholder assessment. As a result, the lack of a multi shareholder assessment can 
be seen as a vakness of the ICP model. 
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Professor Dr. Florian Klute is Professor for Business 

Mathematics, Strategic Management and Logistics. He joint 

the faculty of University of Applied Science in 

Aschaffenburg after several years of international industrial 

consulting experience. Later he was appointed to various 

management positions in the management of logistics at Audi 

AG in Ingolstadt (Germany). In 2003, he transferred to the 

Business School of Munich University of Applied Science to 

strengthen the faculty of logistic and strategic management. 

He studied Betriebswirtschaftslehre and received his doctorate from the University of 

Passau. While working on his thesis Florian Klug worked as research associate in the 

specialist field 'OR und Systemtheorie". 

Comments to the ICP Model from Professor Dr. Florian Klug: 

1) Das sicherlich nicht, da ja nicht alle Aspekte berücksichtigt werden können aber 

die Frage ist doch ob nach der 80/20 Regel 20% der wichtigsten Aspekte 

berücksichtigt sind, die 80% der Start-up Erfolgsfaktoren beschreiben. Die 

Aspekte werden sicherlich stark branchenabhängig sein. Die Frage ist ob es hier 

signifikaten Unterschiede zwischen den Branchen gab bei der empirischen Studie, 

wenn ja kann ich dann mit einem allgemeinen Ansatz alle Branchen abdecken 

oder muss ich die vielleicht gleichen Oberfaktoren durch branchenspezifische 

Unterfaktoren berechnen. Hiermit wäre ich dann in der Lage besser auf die 

branchenspezifischen Unterschiede einzugehen und kann trotzdem auf der oberen 

Ebene mit allgemeinen Oberbegriffen einen Vergleich aller Branchen über das 

Portfolio machen. 

Translation: "Aspects that make a start-up successful "- of course not because it is not possible 

to consider all aspects, however the question must be considering the 80/20 rule to ask if the 

most important aspects are considered which depict the success factors for start-ups. The aspects 

might vary within the sectors. The question is: Are there any significant differences in the diverse 

sectors which have participated in the study, if so the next step is to analyse if it is possible to 

outline a general pattern for all sectors or is it necessary to calculate the same general aspects by 

developing sector depending sub factors. This would give the opportunity to explore more deeply 
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the sector specific differences by analysing at the same time on a higher level the applied general 

aspects of the entire portfolio. 

2) Es wir sicherlich ein zusätzliches Hilfsmittel sein. Aber auch die Erfahrung und 

das Bauchgefühl werden weiterhin eine große Rolle bei der Bewertung durch die 

Investoren spielen. 

Translation: The model is certainly a supportive tool. However, experience and gut instinct will 

have a great impact in the evaluation of investors. 

3) Ein Beitrag ist es sicherlich und es wird die unbekannten Schattenbereiche 

sicherlich mehr beleuchten aber natürlich nicht vollständig transparent machen 

Translation: It is certainly a contribution and it will put some light into the shade, however it will 

not make it totally transparent. 

4) Wie erwähnt die Begrenzung hinsichtlich der universalen Anwendbarkeit auf alle 

Branchen und auch die Frage der Zeitstabilität. Inwieweit ändern sich die 

erfolgsentscheidenden Kriterien im Zeitablauf und müssen dementsprechend auch 
immer wieder angepasst werden durch neue empirische Analysen bzw. vielleicht 

durch eine laufend gepflegte Datenbank (analog PIMS-Studie) 

Translation: As mentioned before the limitation might be to apply the model to al! sectors as well 

the general question to the time stubility. How does the critical success factors change over the 

time perspective? Is it necessary to adjust them by conducting frequently new empirical analysis, 

or by implementing a continuous maintained database, respectively (analogue to the AIMS Study) 

5) a) Academic 

6) - 
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Professor Alistar Fee is visiting professor at Oueens 

University, Belfast. He has broad experience in running 

international courses and workshop on entrepreneurship 

and innovation. He is active participant on the 

Roundtable on Entrepreneurship Education (REE). He 

read many business plans, interviewed and questioned 

many young management teams over the last decade. As 

a result, his track record includes business and innovation 

experience in over 50 countries at all levels. He is driven 

to explore and develop innovation, creativity, marketing and enterprise. Through 

his work he had developed an idea to bring academic research and industry together, 

with the help of government to build a creative network to commercialise research. The 

networks or clusters would design, develop and build on the research being carried out 

by universities. Universities would commit resources of ideas, research and support to 

help industry achieve its long term objectives in new product / technology/ process 

innovation. 

Comments to the ICP Model from Alistar Fee: 

1) In truth, no model can do this. First of all, a model is our best analysis of how we 

see a system performing. I believe you have analysed this very well. As 

economists, managers, engineers and business model designers we can only ever 

make an approximation of what is happening. Business systems are complex, they 

never stand still and are always moving and evolving. At the same time investors 

do need some criteria on which to make investment decisions. The business inputs 

that your model misses, and every other model also ignores are things like, luck, the 

management team itself, their age and motivation and even experience. Timing in 

any venture is also important. What was the state of the economy like at the 

time. What was the market like at the time in terms of similar products , their 

availability and acceptability to customers. The ICP model does not stress the 

exogenous market effects which can be seen as limitation. 

2) My answer must be no. The scorecard is a very good indicator. Ask yourself this, 

would you invest in a company having only seen the scorecard? No you would 
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not. You would want to meet the management team and talk to them about their 

passion, motivation, experience, determination, short-term planning, medium-term 

plan and long-term strategy. What the scorecard does do is this: It allows me, as a 

potential investor, to potentially rank companies that I would like to talk to. So in 

this case I think the scorecard is a good start, a very good guide to identifying 

perhaps the top 10 or 20% of start-ups that would interest me. 

3) Yes I do. You question is well put. There is always mystery. I use the same words 

often, luck, the team, timing, state of the economy, passion, the market itself. 

Everything you have outlined in this presentation moves an investor in the right 

direction. What you're trying to do is extremely difficult. Your approach to it is 

very clinical, as it must be, and I congratulate you on what I have seen. 

4) How can we make the model even more powerful'? Models are only models. They 

are not exact science and they cannot be. It is the people inside the model who 

make the model work or not. So how can we find out more about the people`? We 

can examine their education. ( not just University education, life education, past 

jobs, ability to think quickly and be flexible, problem solving etc. ) We can 

examine their experience. We ought to examine their success rate and their failure 

rate. If it had been successful many times in the past it is likely that the lessons 

they have learned will continue . If they have been unsuccessful in the past it is 

possible that they will have learned from their mistakes. However the risk is 

increased. If they are very young and have no experience then the risk to the 

investor increases. 

5) 1 have been involved with over 100 start-ups in the last 10 years. When I say start- 

ups, I really mean business plan concepts because very few of these ideas came to 

fruition. I am an academic and I'm also an entrepreneur. I have read many business 

plans, interviewed and questioned many young management teams and the key 

ingredients of success include, a good idea, a comprehensive business plan, deep 

enquiry into every aspect of the product and the market. Assuming that each of 

these is well done the company will still fail if the team managing lack energy, 

commitment, passion, commonsense and endless energy. 
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6) 1 like this model. It covers many angles. It is trying to get close to the interface of 
innovation and Entrepreneurship with marketing success. Incremental innovation 

and radical innovation are both requirements in any fertile market. Some 

companies are better at incremental improvement . Often the radical stuff comes 

from an unusual source. 

Sven Eppert is working as Investment Manager at 

BrainsToVentures AG - one of the leading networks of 

private investors in Europe. BrainsToVenture is an 

extensive network of committed entrepreneurial private 

investors with backgrounds from various sectors, invests 

in growth companies with promising and scalable 

where brains meet ventures business models. The vibrant network of investment 

intelligence aims to finance first-class ventures with excellent management teams and 

offers them access to experienced investors from the respective sector. With the 

intensive cooperation between investors and ventures b-to-v has become one of the 

leading private investor networks in Europe since the year 2000, whose activities 

regularly exceed this region - today reaching the US and Asia. Sven Eppert gained 

entrepreneurial experience in the IT/Telecom sector, he studied Business 

Administration at the Catholic University Eichstätt-Ingolstadt and the Warsaw School 

of Economics During his studies, he worked in asset management at AXA Investment 

Managers and in consulting at A. T. Kearney. 

Comments to the ICP Model from Sven Eppert: 

1) Though you try to aggregate many important capabilities of a start-up, I am not sure 

if some of the most important ones, i. e. the team and their track record, among 

others, are considered in this way. Besides, I am missing input data about the 

planned business model and the more precise market entry strategy. 

2) In the best case the Scorecard can be one approach to assess the investment, but the 

decision is much more complex for investors. See attached an overview of a "deal 
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character" that we provide our investors. However, also this is obviously not 

complete. 

3) ICP model contribute to unlock the mystery at the heart of entrepreneurship & 

innovation? Not sure if this can be done by one model at all. 

4) B-TO-V is using the following Scorecard for evaluation purposes: 
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5) Venture Capitalist/ Business Angel/ Investor: Network of angel investors 

Wolffang RieQer is a multiple entrepreneur and enterpriser. 

He founded over 10 companies in various industries over 

the last decade. This included profit and non-profit 

organisations. Wolfgang Rieger studied Management at 

LMU, Munich and holds an MBA from University of 

Tampa, FL. 
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Comments to the ICP Model from Wolfgang Rieger: 

1) 1 really like this model, because it explores innovations from various angles. The 

questionnaires cover many important factors, e. g. the link to universities as a source 

of ideas, advice, new scientists and engineers and of course, it can be a source of life 

long learning. Further, "customer orientation", both B2B and B2C, is from my point 

of view crucial because the early demand for new products is leading to innovative 

products and solutions. All these aspects are important as early innovations 

stimulate competitors, attracted suppliers, and lured scientists, engineers and 

entrepreneurs. Operating in a social network is essential to create clusters of talent 

suppliers that create an attractive base for further innovation. Especially in the 

evaluation of start-ups these elements are more crucial than puffed up financial 

forecasts prepared with the intention of obtaining venture capital. 

2) The Scorecard gives a first overview of strength and weakness. Of course, every 

company has to decide how to best act to provide customer benefits, reach a 

unique position which makes it hard for competitors to imitate them, and how to 

leverage widely many products and markets. However, to achieve sustainable 

competitive advantage many factors are important and the Scorecard seems to cover 

several of the influencing capabilities. 

3) Exploring the transition from a newly develop venture into an established enterprise 

within the network of the Munich Business Plan Competition is very unique. 

It seems that we enter a new era of pragmatic partnerships with venture capitalists, 

universities, and so on - partnerships that are critical to future growth and 

innovation. The approach of identifying the successful and innovative companies 

and applying their success pattern into an evaluation model seems to be very 

pragmatic and facts based. 

4) Every model has limitations especially when it comes to systems that are hard fluid 

and flexible. However, it seems that the questionnaire tries to cover many important 

issues to obtain a holistic picture of change. It could be interesting to add a set of 

questions to measure engagement, which is a fundamental driver of performance. 

5) c) Entrepreneur/Enterpriser 
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6) Michael, I think that your model matched well with my experience, and afforded me 

an opportunity to organise my thinking on the subject. The concept is very clear and 

easy to understand even if you are not dealing with the evaluation of start-ups on a 

daily basis. 

Susanne Hörmann is a consultant in expert field HR and 

Innovations. Before joining the strategic consulting company 

BASE she worked in the expert field Knowledge & 

Innovation for an international implementation consultancy 

in Munich. Previously to her career in management 

consulting she had various positions in HR Management, 

Executive Staff Coordination and Analytical Planning. She 

gained international experiences in different executive 

search consultancies and deep knowledge of leadership 

theory and practice. Susanne Hörmann holds an Master of Commerce (Management) 

form University of Wollongong, Australia. She studied international management at 

University Diego Portales in Chile and Munich University of Applied Sciences, 

Germany. 

Comments to the ICP Model from Susanne Hörmann: 

1) Yes, I think fie model takes many aspects into account that make a start up 

successful. However, other soft factors might be important that can not captured in 

a standardised questionnaire, e. g. the personalities of the founders, is the 

management team able to handle the innovation, etc.. Nevertheless, the ICP aims to 

cover a wide range of influencing factors and gives guidance to entrepreneurs and 

enterprisers which areas need improvement. 

2) Yes, I think the Scorecard and the graph give a first quick evaluation on which 

investors can base their decisions on. However, when it comes to investments more 

aspects should be considered to make the right decision, for example macro 

environmental aspects, like legal chances, etc.. 
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3) I think by means of this research approach and the derived ICP model valuable 
information/ knowledge about entrepreneurship and innovation has been 

congregated. 

4) 1 think the ICP model captured all necessary dimensions. It would be great to see 
how the ICP model perform on the long run analysing companies over a5 or 10 

years. In addition, it would be of interest to have ICPs fir different sectors to 

analyse industry specific details. The cross sector approach used within the ICP 

might have limitations and ICP models with special configurations for sectors could 
be developed to overcome these limiting factor 

5) Academic/Consultant 

6) 1 found the research approach, to identify patterns for innovations and prove 

correlations very interesting. Further, I think the ICP Model is a very valuable bol 

for all investors and enterprisers alike. 

Catering Vermec is a consultant and project manager for 

conceptualising HR initiatives and link them to innovation 

management within the Allianz Group HR Global Change 

Management department. She is specialised on diversity and its 

impacts on innovativeness. She conducted and led several 

change management initiatives to identify fact-based correlation 

between diversity (intended as an organisational culture 

where individual characteristics like gender, ethnicity, religion, sexual orientation, 
disability, etc, are valued and promoted) and innovation. Caterina Vremec holds an 

executive MBA from MIB School of Management. She gained international expertise 
in various positions for the public and private sector. 

Comments to the ICP Model from Caterina Vremec: 

1) I think this model succeeds in taking into consideration several of the aspects that 

make a company successful, and does it in a clear and practical way. I don't think 
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though that a company can be evaluated only on self-perceived assumptions, as 

these are bound to be influenced by the prejudices of the evaluator. In addition, I 

think that one of the success factors that this model does not take into consideration 
is the energy and the motivation the entrepreneurs have when starting a company. 

2) Not really. Although the ICP does give a clear and immediate evaluation, I think it 

would be more useful if used at the beginning when doing a rough screening of 

which companies to take into consideration for further evaluation. I don't think that 

by itself the model gives all the information needed to make a sound decision, 

however, it certainly provides a good insights of several of the aspects that are often 

overlooked when evaluating a company, therefore being a useful aid to anyone 

wanting to take the right decision 

3) In a sense yes. One tends to think that innovation comes out of the blue like a bolt 

of lightening, but it seems instead to be the result of studies, situations, 

interventions and tools that companies have the power to use or not use, limiting or 

enhancing their chances of being innovative. The research covers most of the topics 

related to innovation and is therefore a good key to understanding innovativeness. 

4) As stated above, I think one of the success factors for a start up company is the 

motivation and energy the entrepreneur has. In this light, I would recommend to 

take into consideration a further dimension that analyses the engagement, drive and 

vision of the main decision-makers of the company, as they are those upon which 

the future of the start up is based. 

5) Project Management Diversity & Innovation 

6) Excellent use of the meta- literature, excellent idea of presenting the consolidated 

finding in a structured, easy to follow way, and excellent development of an 

interesting evaluation model. Overall it seems a very good study and I would be 

quite interested in reading it fully. 
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Apt 
i 

Jonny K1ingenstein is working as Investment Specialist 

within the field of Corporate Finance at Concord Effekten 

Wertpapierhandelsbank AG. Concord Effekten is specialised 

as a Investment Boutique to offer a broad range of financial 

services to its customers. Pre-, and Post-IPO Financing, IPO- 

advisory (Syndicate Leadership, Sole Book Runner), Stock 

Sales Trading, IR-, and Investor Media advisory. 
--ý Specialised in the area of IPOs he is dealing with many 

companies and their board members in different stages of development. He studied 

Business Administration at various Universities in the US and Germany and received an 
Exec. -MBA Degree from the University of Applied Sciences at Giessen-Friedberg. 

Since many years he is working and being an expert in the finance-, research and 

consulting business. Focus: Stock Market Sales Trading, Research, Change 

Management, Initial Public Offerings, Corporate Finance. 

Comments to the ICP Model from Jonny Klingenstein: 

1) All major aspects for a successful start-up are considered within this research 

model. The approach taken place is very target oriented and focuses from a broader 

range of scope (as satellite) into the centre topic. Research size represents a good 

average of the group analysed. Heuristical data, future prospects, potential and 

chances are represented and unveiled by the model. As a scorecard background, 

peer group findings can be compared well. 

2) Scorecard models are used successfully in benchmarking and peer group 

comparisons. By the model shown in this analysis, major factors are determined for 

input in the model regarding to an adequate output and result. Ranking and 

graphical display for comparison is possible. Good work. 

3) Start-up corporations are difficult to compare. By their origin, they arise from many 
different sectors and backgrounds. It is key to unveil the basis of their existing, and 

more important, to be able to reallocate the path they have to taken towards 

business success. Weighting, Scoring and determining crucial factors was done very 

well. Capability, future success and innovativeness are balanced sufficient and 

accurate. 
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4) Width and breadth of the analysis are excellent. Limitation is always given by the 

factor of attributes that apply. As a scale effect, beginning at a certain level, depth 

of analysis is limited to the decreased marginal change in output represented, when 

increased. This level is also well levelled out in the approach. Complexity may 

distract and mislead the result targeted. No further depth should be applied. 

Average data should be corrected by elimination of extreme factors. 

5) Venture Capitalist/ Business Angel/ Investor 

6) Excellent model within the field of innovativeness and entrepreneurial environment. 

Good mix of research slice and targeted output. Make sure not to increase 

complexity and leading to an unfocused result in analysis. Combine results with 

spot tests to prove. 
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6.4.2 Conclusion Qualitative Validation 

The qualitative validation provided some insights of the strengths and weaknesses of the 

ICP model, research approach and IMAs. Figure 6-2 states the strengths and weaknesses 

of the ICP model. 

Strengths/Weaknesses ICP Model 

Holistic approach (with various typologies) 

" The chosen dimension in the IMA are very powerful (e. g. 
customer orientation, social network and so forth. ) 

" Especially for the evaluation of start-ups the chosen dimensions 
are more important than "puffed-up" financial forecasts 

" The underlying approach of using incremental and radical 
innovations are important requirements for fertile markets. 

" Good basis to use and analyze the changes in innovation styles 
between start-up and mature companies to build a sophisticated 
model 

" The ICP is a first approach to bring some light into the shade 
and mystery of entrepreneurship and innovation. 

" The ICP ScoreCard is a very good indicator. 

" The ICP looks into aspects often overlooked by evaluating a 
company. 

" Using the ScoreCard background, peer group findings can be 
compared very well. 

" Ranking and graphical display for comparison is possible 

" Not enough emphasis on the internal innovation 
process and the market entry strategy. 

" Need for more open ended and reflective 
question in IMA or add-on questions for 
analyzing the soft factors. 

" Only the enterpriserlentrepreneur is asked to 
provide a self assessment. Missing is the 
evaluation of external clients, partners, 
suppliers and market experts in evaluating the 
potential of the company. 

" The ICP has no special configurations for 
different industries or sectors 

" The ICP does not consider and ignores 
elements associated with luck, motivation, 
age, etc.. 

I- 

Figure 6-6: Strengths/Weaknesses ICP Model 
Source: own figure based on statements qualitative validation 

The qualitative validation revealed that the ICP Model with its underlying IMA is 

recognised as a holistic approach considering various typologies. The dimensions used 

in the IMA are recognised as very powerful to analyse the potential for companies. 

Furthermore, the approach in the ICP goes beyond traditional finance oriented 

evaluations. The strong link between performance and innovations realised is seen as an 
important requirement for fertile markets. With regard to the overall research approach 

it is recognised that the analysis of changes in innovation styles in the transition process 

from start-ups to more mature companies provides a solid basis fir developing a model 

that provides indication of the success probability of start-ups. Moreover, the unique 

research approach is the first attempt to sense the mystery of entrepreneurship and 

242 



Napier University Validation Changes in Innovation Styles 

Napier Business School Michael Lew-rick 

innovation. The Scorecard and plotted ICP are accepted as indicators and starting point 

for ranking as well as comparison of different companies. 

The experts have highlighted some limitations that are mostly grounded in the nature of 

every model. For the development of the ICP model historical data has been used. 

Further the underlying data is utilised for estimating the future success probability of 

companies. Consequently, the IMA and ICP are not capable to capture all potential 

events that will occur in the future, particularly those that are extreme in nature. In 

addition, the questionnaire is not able to sense in detail the strategy of a company and/or 

the detailed innovation process. However, the ICP provides insights of important 

indicators, e. g. process orientation, customer orientation, etc. that gives an indication of 

the direction of the company. With regard to the soft factors, no clinical approach is 

capable to observe the feelings and motivation of a team or a single person. Of course, 

discussion and reflected questions are necessary to evaluate persons and teams; however 

this was not the aim of the research (see section 3.2) and can not be the objective of the 

ICP. A customised ICP for different industries and sectors might bring additional value; 

however, it seems to be more practical to benchmark companies in the same sector 

through the ICP. In addition, using the same model for all industries allows identifying 

best practices and transfer knowledge, strategies and business approaches from one 

industry to another. 

In summary, the qualitative validation has proven the credibility of the ICP model 

which depends less on sample size than on the richness of the information gathered and 

on the analytical abilities of the researcher to develop an operational model. Further, the 

validation has proven the transferability of 12 hypotheses into a realistic model to 

evaluate the success probability of start-up companies. The reliability of the ICP model 

has been proven by the qualitative validation process itself in which the experts 

examined both the process of the research consistency and the operational model itself. 

As a result, the ICP model can assist people in making decisions, to elicit from people 

judgements that are precise, reliable and accurate, remembering that decision-making is 

necessarily a human function. 
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6.5 Outcomes of the Validation 

The validation contributed evidence to the ICP model. The qualitative and the statistical 

validation assisted to obtain valuable information about the research strategy, 

instrument and to the ICP model. Completion of initial testing and analysis of the data 

(see Chapter 5) resulted in consolidated findings and proposed operational model that 

required qualitative and statistical validity and reliability. 

The exploration of changes in innovation styles utilised two innovation management 

audits (IMA). The statistical and qualitative evaluations investigated the potential of the 

IMA start-up & mature to ascertain its diagnostic and measurement capability, to 

develop an operational model to predict the success probability of start-ups, and to 

verify the creditability as a tool to collect the data. In addition, the ICP model derived 

from the research had to prove against statistical techniques to analyse and model the 

data, including: reliability analysis, factor analysis, correlation, regression and one way 

analysis of variance. This effort resulted in a model that has the diagnostic capacity to 

test: 

- the innovativeness, capabilities and potential of start-up and mature companies 

- the alignment between capabilities and innovation by evaluating 9 core capabilities. 

- robustness of a company's portfolio of capabilities to be potentially successful in the 

future. 

In summary, the approach of applying qualitative validation, which relies on the 

knowledge of experts and the statistical measures, which verifies the outcomes by 

developing a statistical model have proven the operational ICP model. After this section 

of validation, the final chapter 7 outlines the major findings and draws conclusions. 
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7 DISCUSSIONS OF FINDINGS& CONCLUSION 

This Chapter summarises the main findings of this study and draws out their 

implications for three kinds of decision-makers: international and local policy makers 

and entrepreneurs/enterprisers and investors. The thesis met its research objective of 

gaining an understanding about changes in innovation styles. In comparison to 

traditional research models of innovation, the developed ICP model represents a 

departure from contemporary research directions towards a holistic exploration of 

changes in innovation styles. The findings and conclusions are presented in the 

following subsections. 

7.1 Summary 

Within the thesis the triggers, supporters and drivers for innovativeness have been 

analysed from a number of different perspectives and approaches to answer the overall 

research questions of the thesis: What are the influencing factors and capabilities that 

make changes in innovation styles happen'? How firms change their innovation styles 

over the time perspective? And, is it possible to identify a general pattern of when and 

how changes in innovation styles occur? 

The underlying research that lead to the findings has been concerned to: 

o foster discussion on a macro level about innovation and ertrepreneurship policy, 

including business plan competitions and cluster development 

o outline the relation and benefits of the research to the economy, environment and 

prosperity of society. 

o define important terms within its appropriate context of Innovation Management and 

the identification of the most critical factors influencing innovation styles. 

0 outline and discuss different innovation models and frameworks 

o show the changes in innovations styles over the time perspective for LPs, AvPs, and 

HPs. 
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o develop an operational model to analyse the innovativeness, capabilities and 

potential of companies 

o establish a statistical model to predict the success and performance of companies 

o give credibility, reliability and validity to the ICP model through statistical and 

qualitative validation. 

7.2 The Findings 

The initial literature review provided in the thesis represents a significant contribution to 

the existing body of knowledge on innovation management and influencing disciplines 

to succeed in providing a holistic approach by accomplishing three objectives. First, the 

introduction and definition of terms, explanation of key terms and the historical 

precedents of innovation management is outlined. Secondly, from a thorough review of 

the existing literature relating specifically to the bpic of innovation management are 

outlined in relation to entrepreneurial management, knowledge management, social 

network, and customer management. Secondly, a review of literature and innovation 

model/framework extrapolates and expounds upon existing views to the development of 

a strong research framework that allows the exploration of changes in innovation styles. 

Based on this review the necessary conceptual background was derived to support a 

structured approach for prioritising the underlying triggers, supporters and drivers for 

innovation and success after the exploration of the data has been identified. 

7.2.1 Major Findings 

Based on the research completed and documented in this thesis, the following findings 

have been discovered regarding each of the primary objectives of the research. 

The ranking of the ratings (Section 4.6) provides the most important factors for 

sustainable growth and success for all companies analysed. The two most important 

factors for innovativeness are knowledge and the capability to acquire knowledge. 

Tapping in into the extensive pool of knowledge becomes crucial for success. The way 

a company gathers, shares and exploits knowledge has a huge impact on 

innovativeness. Also the inter-organisational network is of paramount importance to 
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enable innovation success, because it provides the company access to knowledge and 

information. Another essential driver for success and innovativeness are resources for 

innovation. Resources are crucial on two dimensions: First to reduce the risk associated 

to innovation implementation and to manage the cost of innovations as well the 

possibility of failure. Second resources are crucial for time to market because it enables 

the allocation of resources in a more flexible and target oriented manner. Another 

significant driver for innovativeness and success is customer intelligence. The process 

oriented and structured collection of information about current and potential customers 

enables companies to gain new ideas, and improvements of existing products, services 

and solutions. Next, sustaining learning is crucial to stimulate innovativeness and is 

essential to create a greater knowledge base. The non financial measurements are 

important because in the first place innovations require resources and cost. Innovations 

enables companies to gain advantages to their competitors which is important for 

sustainable growth. Market performance and employee retention is essential, because 

successful innovations put companies in the light of a high performing company. A 

factor which is essential to bind high potential employees to a company. Also vital for 

innovativeness are the factors: diversity, experience, market & competitive 

environment, and formal business networks. Diversity creates a knowledge base within 

the company and promotes the diffusion of diverse ideas. The factor experience equips 

managers with a diverse set of ideas, methods and learning from failure and success to 

carry into their companies. The market and competitive environment influence the 

behaviour of companies regarding innovation, for example uncertainty in the market is a 

stimulus for companies to start innovation initiatives with the aim to protect themselves 

against uncertainty. Formal business networks are an important resource in order to 

drive innovativeness. Less crucial are the factors related to competitor orientation 

(pressure of the environment force companies to search for new method, superior 

alternatives and or new business lines to generate cash flow) and finance & quality. 

Strongly negative correlated are informal networks (e. g. golf course effect) with regard 

to innovativeness. This might be caused by difficulties in managing the informal social 

contacts best to leverage relevant external ideas and expertise. 

The second key finding of this thesis is related to the actual change of the innovation 

style over the time perspective in the different performance clusters (LPs, AvPs, HPs) as 
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well as the expectation of start-up companies. The findings relate to customer 

orientation, competitor orientation, market & competitive environment, diversification 

& learning, resources for innovations, knowledge, management, organisational network, 

inter-organisational network, financial focus, and measurement of outcomes. LPs tend 

to lose customer orientation over the time perspective. In contrast, AvPs increase their 

customer orientation, while HPs remain constant on a high level. Start-up companies 

have high expectation on customer orientation in comparison to their situation at the 

moment. When it comes to competitor orientation all performance levels (LPs, AvPs, 

HPs) had a stronger competitor orientation in the past and decreased over the time 

perspective. Start-up companies expect to increase their competitor orientation. The 

market and competitive environment remains on the same level for AvPs and HPs. LPs 

consider the market and competitive environment less and less important over the time 

perspective. Start-ups have the intention to consider the market and competitive 

environment as increasingly essential for the future. A more diverse pattern is seen in 

the capability of diversification and learning. It decreased for LPs while AvPs remained 

on a high level. HPs increased their diversification and teaming efforts to become more 

successful. Start-ups have again an extremely high expectation of their magnification of 

diversification and learning potential. The allocation of resources depict the pattern that 

LPs allocate less resources for innovations than in the past, while AvP managed to 

increase resources over the time perspective. HPs remain on the same level to keep 

innovativeness vital. Start-ups have the objective to allocate more resources in the 

future for innovations. Very important is the fact to add knowledge to the enterprise, 

both AvPs and HPs increased their knowledge over the time perspective. LPs tend to 

lose the capability to expand their knowledge. Start-ups have the objective to increase 

their knowledge capability. In the arena of "management" the openness for change was 

analysed, showing that HPs and AvPs continue to be open for change over the time 

perspective. LPs lose their capability while start-ups aim to keep their attitude when it 

comes to the openness for change. For all mature companies (LPs, AvPs, lips) the 

organisational network became more important over the time perspective. The highest 

increase is seen in the cluster HPs. Start-ups also expect to increase in the arena of the 

social network. The same pattern, but even stronger is seen for the inter-organisational 

network. Also analysed is the pattern of the financial focus, the strongest increase over 
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the time perspective is recognised in the cluster LPs, however also AvPs and HPs 

changed to a more financial focused business strategy. In the same connection, the 

measurement of the results, risks, performance of innovation became for all mature 

companies more important. The highest increase is recognised in the cluster AvPs. 

Start-ups have also planned to increase the measurements for the future. 

The third key finding is related to different triggers, supporters and drivers for 

innovativeness (in the dimensions radical, incremental and overall) as well as success. 

Without repeating the full findings (see chapter 5) the most important triggers for 

radical innovations are: 

o Develop effective relationships with customers and suppliers to fully understand 

new technological developments that affect customers' needs. 

o Learn product development skills and processes (such as product design, 

prototyping new products, timing of new product introductions, and customising 

products for local markets) entirely new to the industry. 

o Up-grade the companies' skills in the product development process in which the 

firm already possesses significant experience, strengthen the knowledge and skills 

for projects that improve efficiency of existing innovation activities, and share the 

knowledge freely in the organisation. 

o Equip the company with staff from different industries and backgrounds 

o Establish cooperative R&D agreements, joint design and manufacture and introduce 

new products/services with other companies 

The most important driver for incremental innovations arc: 

o Use research techniques such as focus groups, surveys, and observation to gather 

customer information. 

o Sense the rapid change of actions initiated by local and foreign competitors as well 

as unpredictable technology changes in your industry. 

o Learn product development skills and processes (such as product design, 

prototyping new products, timing of new product introductions, and customising 

products for local markets) entirely new to the industry. In addition, acquire entirely 
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new managerial and organisational skills that are important for innovations (such as 

forecasting technological and customer trends; identifying emerging markets; and 

technologies; coordination and integration R&D; marketing, manufacturing, and 

other functions, managing the development process). 

o Invest to enhance skills in exploiting mature technologies that improve productivity 

of current innovation operations, and upgrade skills in the product development 

processes in the firm already possesses significant experience. 

o Equip the company with staff from different industries and backgrounds. Hire 

mangers with long management and leadership experience. 

o Establish inter-organisational networks to design and manufacture with other 

companies new products and market complementary new products with other 

companies. 

o Apply measurement for customer satisfaction and retention and/or develop non- 

financial performance measurement performance systems. 

The complete pattern of different triggers, supporters, and drivers is outlined in section 

5.1. 

The fourth key findings are in conjunction strategic analysis and decision making to 

bridge the gap between the findings and contemporary strategic analysis used in 

management science. Four management concepts have been chosen from the full 

discussion in Section 5.2 to provide new cognitions, constraints or support from the 

findings. 

o Porters framework of "five forces" - resulting from the findings, the "five 

forces" hcks in the consideration of market dynamics in the transition process 

from a start-up to a more mature phase of business. It is recommended to be 

used a tool to explore the industry in structured and easy to understand way as 

basic tool for start-ups to execute a competitive analysis. 

o Key Success Factors: The questions behind are referring only to two 

dimensions: current customer needs and capabilities to survive competition. 

Customer orientation and customer intelligence are essential, however, for 
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innovation success it is essential to know what the customer need in the future. 

The focus on competition might be too narrow and should be expanded to other 

variables influencing innovativeness and success. 

o "Blue Ocean" strategy is partly supported by the findings. A strong competitor 

orientation is counter productive for radical innovations. The research revealed 

that the capability to learn skills for the first time contribute to succeed in radical 

innovation. As a result, companies that are not following a "red ocean" strategy 

might be more successful. On the other hand, for start-up companies the 

unpredictable and rapid technology changes are only triggers for incremental 

innovations. 

o Resources for Innovations (Resource based view) - The findings from the 

research on changes in innovation styles agree with the assumption taken in the 

resource based view to exploit the differences and not to do the same as the 

competitors in order to achieve long term success. 

The exercise in contemporary strategic analysis demonstrates the contribution to 

strategic management. Other major findings have already stressed previously, e. g. the 

strong relationship of knowledge as major driver of innovation and success as well as 

parts of the social networks which supports innovativeness. 

The fifth key finding is related to the innovativeness, capabilities and potential for all 

start-up and mature companies in the network of the MBPW which completed the IMA 

in the survey 2006. 

o Start-up companies achieve a high success probability, scoring 60% on the 

dimension Capabilities & Potential and 65% on the dimension Innovativeness. 

The ICP Scorecard indicates that the start-up have room for improvement to 

sustain success in the areas: Market & Competitive Environment, Diversification 

& Learning, Inter-organisational Networks and the Measurement of Outcomes. 

o The cluster LP mature companies reach a low success probability, with a score 

of only 38% on Capabilities & Potential but the LPs tend to have a overall high 

success probability considering the dimension Innovativeness which achieves 

over 55%. However, considering the poor results in almost all (7 out of 9 
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capabilities), LPs have a huge gap in comparison to the AvPs and HPs. Only the 

inter-organisational network and the measurement of the outcomes achieved 

acceptable results with scores over 50%. 

o The cluster AvP mature companies achieved the highest success probability 
(very high) with a score of 78% on the dimension Capabilities & Potential and 

75% on dimension Innovativeness. 

o The cluster HPs mature companies achieved also a high success probability, 

however it seems that HPs are in the process of losing crucial capabilities to 

sustain innovation and success. For example, customer orientation needs more 

attention as well as the organisational network. The overall result indicates that 

HPs achieve 62% in the dimension Capabilities & Potential and 70% in the 

dimension Innovativeness. 

The calculated success probability from the ICP for all companies in the MBWP is 

over 70% which is lower than the estimated success of MBPW with 80% and the 

average of regional and national business plan competitions with 83%. This might 

be caused by the fact that in Alumni explorations only companies reply which are 

still exists. 

7.2.2 Validation of Findings 

In the development of the innovation models two approaches have been applied. The 

operational ICP model evolved from correlation tables for the different clusters (Start- 

ups, LPs, AvPs and HPs) in relation to the innovativeness in the three dimensions 

(radical, incremental and overall innovativeness). The statistical model is based on 

statistical modelling applying multi nominal logistic regression models to ascertain how 

the collected variables are able to predict innovativeness and performance, as well as a 

comparison to the ICP model. Both models, the operational ICP and the statistical 

model arrive to the same outcomes. 

252 



Napier University Discussions of Findings & Conclusion Changes in Innovation Styles 

Napier Business School 

7.2.3 The ICP Model 

Michael Lewrick 

The development of ICP Model is designed to provide information and areas of 

development for the company to two different decision-makers: First, investors which 

have to evaluate the investment in new ventures based on the innovation and success 

potential (VCs, Business Angels, Banks). Secondly, the entrepreneurs/enterprisers 

dealing with the high risk of innovations and strategic decisions enabling them to focus 

on the appropriate trigger, supporter and driver for innovation success. The data 

collection is based on the IMA with an easy to use and friendly user interface. The 

achieved scores in decisive capabilities for innovatirn and success are presented on a 

scorecard with nine elements. The overall result about innovativeness, capabilities and 

potential are presented on a singles graph. 

7.2.4 Dependencies of Findings 

It must be said that each model and concept has its predictions of the future based on the 

available knowledge in a certain era and no model is capable of encompassing the 

different aspects of change. The exploration of Changes in Innovation Styles has been 

conducted in a optimistic German economy after years of subdued growth and weak 

demand. It seems that Germany is enjoying a robust recovery since nmid-2006. With 

regard to competition legislation and enforcement framework Germany is mostly 

efficient. However, it seems that Germany still lacks actions to reduce administrative 

burdens on entrepreneurship. The Munich cluster might be a exception with its regional 

business plan competition and professional coaching for entrepreneurs. Further, the 

Munich cluster might produce companies with a different character than in other 

clusters or regional areas of Germany. In addition, Munich hosts two of the so called 

"elite Hochschulen" of Germany with universities graduates that have likely more 

potential to come up with innovatiDns than other regions. 

As a result, the research challenge with regard to innovation styles can be quite similar 

across the world, however how actual research results can be exploited or implemented 

can vary considerably depending on the social, cultural and infrastructural context of the 

target country, region or cluster. 
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7.3 Discussion 

The results of the validated ICP model are considered to be acceptable given the 

limitations imposed on the research, and the practical value of using the ICP as a way of 

systematically structuring and guiding thinking in the decision-making process is 

demonstrated. Instead of just providing the outcomes of the evaluation, however, the 

results of the ICP scorecard based analysis can better be thought of as adding value to 

give guidance to enterprises to strengthen their capabilities for innovation success. This 

is an important source of information required by decision-makers, providing insight 

about the current situation, improvements, and triggers, supporters and drives to 

achieve incremental and radical innovations. These are characteristics of the ICP model 

that may be used to identify recommended courses of action. The model might have 

some weaknesses as indicated by the qualitative validation, however it is effective in its 

outcomes. Caused by the static frame of data it will develop over the time by applying 

the ICP on the long term in a pilot with a selected number of companies. This will 

provide the data to include time effects and change. The current model can lead to better 

and more effective decision-making, however the main purpose in using the ICP is as a 

tool to support decision-makers, not to usurp their decision- making role. 

The triggers, supporters and drivers for innovation and success is a first attempt to help 

decision makers and top-level management to bring innovation to all parts of their 

organisations. However, this should be part of the larger strategic plan and must go 

beyond adding "innovation" to the tagline or including it as a buzz word in marketing. 

Without looking into every single domain analysed, the ranked factors give evidence of 

the complexity associated with innovations. The drivers range from knowledge to 

customer intelligence affecting the entire organisations including the interfaces to 

suppliers and customers. In addition, innovation happens in all typologies (products, 

services, processes, technical, and administrative). 

The contemporary innovation models/frameworks have become more open and a 

departure from specialised frameworks around certain elements or features of 

innovation are recognised. However, it seems that the models are mainly applied in 

some areas of organisations and innovation initiatives are not considered for all business 
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units or organisational entities. A stronger process orientation is essential to convert 
ideas to innovation and success. The available models, e. g. Stage Gate, include 

important elements, like documentation and the process to bring a products to market, 
however they lack in providing support in other typologies (e. g. service, process, 

technical or administrative) innovations. It is expected that the progression of 
innovation models will continue towards sophisticated process frameworks. This study 

about changes in innovation styles aimed to provide the crucial elements to further build 

innovation models including the essential triggers, supporters and drivers for 

innovativeness. 

One of the main objectives was to explore the transformation from a start-up to a more 

mature phase of business. The captured changes in innovation styles show the dynamics 

of innovation and the necessity to adopt the strategy of the company. This requires a 

culture which is open to change for new processes and different behaviour. Resistance 

to change might be counter productive for innovativeness. Every growing organisation 
becomes more bureaucratic and the change of processes and focus might impact the 

power structure of managers up to the top of the organisation. 

In our fast changing business environment the continuous adoption will become crucial 
for success. Investors will recognise the importance of innovative venture which are 

capable to actively apply the right business strategy to pursue innovation. In future, 

investors will put a premium value on enterprises that are able to innovate and grow by 

applying the appropriate triggers, supporters and drivers for innovations. Hopefully, 

entrepreneurs and managers of all level start to put some actions to implement the 

drivers for innovativeness to do more than paying lip-service to innovation. However, 

this would make it also compulsory to reward employees and managers for supporting 

the triggers, drivers and supporters for innovations and develop meaningful KPI's to 

depict causes and effects regarding innovativeness within the organisation. 

In general, innovation and how to manage innovation best is on the top of the agenda 
for several governments in Europe and the US, but also increasingly in Asia. In 

Germany the Agenda 2010 program, outlined in 2004, aims at reforming the welfare 

state in order to free up resources for innovation. Yet, governmental policy and 
legislation are still the biggest constraints for innovations highlighted by the participants 
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in the IMA within the network of the MBPW. The policy initiatives for regional cluster 
but also the reform on property rights are discussed and it seems that policy makers and 

governments have identified at least the crucial areas which need actions. For example, 
Finland announced that the year 2007 will take innovation in the focus of policies and 

governmental activities. It seems that the governments in Europe are planning to 

allocate more resources to strengthen education and the links to businesses to further 

innovation. China and India as well as the four Asian Tigers emerge to be innovative 

and succeed in challenging existing economies and value chains with their approach 
towards innovativeness. For Developing Countries the policies implemented by OECD 

countries must be seen as best practice to encourage them to change traditional views 

and to enable the exploration of the success factors for innovativeness in their 

governmental policy approaches. Implementing, for example, regional business plan 

competitions with links to Universities (education & science), investors (capital), and a 

network of enterprisers and entrepreneurs (platform 
, 

infrastructure and technology), 

which enables them to creates a setting of entrepreneurial activities, innovation and 
business success. 

The outcomes of the ICP for the network of companies in the MBPW indicate that the 

cluster of AvP haue a very high success probability, while LPs are achieving good 

results in the dimension innovativeness but lack in capability and potential to become 

more successful. The affluent HPs achieve high success probability, however their 

capabilities and potential is weaker than the potential of AvPs. As a result, innovation 

success seems to be hard work managing many capabilities to steer growing 

organisations in the right direction. The identified triggers, drivers and supporters give 

guidance to enhance the capabilities and to build innovation oriented enterprises. 

7.4 Recommendations 

The thesis contributes to the global thoughts about innovation and entrepreneurial 

management which is evident for the areas: 
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o Strategies, policies, and practices of enterprises across all sectors of industrial, 

economic, and social activity; 

o Education, labour, technology, governmental, social, and developmental policies 

of governments and local decision makers; 

o New theories and practices about management, work, and organisations for 

worldwide scholars, policymakers, and practitioners. 

The recommendations and meaning for practitioners: 

o entrepreneurs: The ICP derived from data of both start-up and mature companies 

and the findings have revealed that different capabilities, management tools and 

decisions are crucial in different phases of the business cycle. The pattern of 

triggers, supporters and drivers for innovation and success give guidance for 

entrepreneurs to develop a strategy based on an innovation oriented management 

approach. For example, competitor orientation might be crucial in start-up phase 
but decrease in importance in the transformation to a more mature phase of 
business. Using the ICP model as a self assessment tool to support planning and 

the decision-making processes. It is also increasingly important for strategic 

managers and planners to have a detailed understanding of the underlying 

dimensions and elements of innovation success as well as having at hand an 

effective and reliable tool to evaluate their company. 

o enterprisers: For more mature companies the ICP model is of value to evaluate 

and access their capabilities for innovation and success. Especially, the 

identified supporters and drivers for innovation success are crucial for sustaining 

high performance. For innovation initiatives it is essential to take into 

consideration the needed capabilities and dynamics of triggers, supporters and 

drivers for innovativeness. 

o investors: The choice of variables and indicators equipped with different weights 

used in the ICP model are of critical importance in the evaluation of companies. 

Identifying and measuring the 9 criteria which represent the major triggers, 

supporters and drivers for innovativeness and success provide supplementary 

information to financial analysis and personal interviews with the management 
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team. In addition, it is possible to bring the criteria into an objective hierarchy 

structure, benchmark them against other companies, and to provide a valuable 

basis for evaluating the success probability of a venture. 

o policy makers: Planning and decision making is an information-rich discipline. 

High-quality regional data collection, maintenance and analysis are imperative 

as basis upon which to formulate successful regional policies to foster 

innovative cluster. Interpretation of these data using the collective data of 

running multiple ICPs provides part of a value adding process in converting 

information into knowledge for sustainable development. 

The recommendations and meaning for academics: 

academic: At present there is little consensus as to which variables are the key 

ones for exploring the triggers, supporters and drivers for innovation and success. 

Especially, a holistic exploration that might be executed in conjunction with other 

kinds of data to evaluate the capabilities and driving forces for changes in 

innovation styles had been missing. This has reinforced the necessity to 

understand the limitations and proper interpretation of the data to outline in a first 

attempt the most important factors, changes in innovation styles and underlying 

triggers, supporters and drivers for innovativeness. Innovation is not one-off 

success but continues adoption and change to sustain and create high perfonning 

enterprises. As a result, the exploration of changes in innovation styles is an 

appropriate path for studying innovation. The findings contribute to the theory of 

innovation management but there is still the need expanding the ICP model with 

influencing factors associated with the financial performance and soft/personal 

factors. 

Recommendation for policy makers: 

o policy maker: Providing infrastructure and the environment for entrepreneurship 

and innovation has an impact on the success of companies. The network of the 

MBPW is a good example of how enterpriser, entrepreneurs and financiers 

collaborate and exchange knowledge. Such platforms are capable to facilitate 

networking and the evolution business ecosystems. The ICP model is capable to 
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evaluate companies in an innovation system and develop best practices and 

regional need. 

Overall recommendation and combined meaning to all stakeholders: 

All stakeholders: Evaluating companies based on tools like the ICP or similar give 

guidance to manager and help to allocate the available financial investment to 

companies with the highest success probability. But funding alone is not enough 

because innovation and success needs a variety of supplementary factors enabling 

innovations - innovative companies, individuals with entrepreneurial drive, a stable 

state with good infrastructure and other organisations, like the MBPW, to create a value 

adding network - all determine the milieu in which innovativeness occurs. 

7.5 Proposal for Extensions & Reflection 

The findings contributed to the emergent literature on the transformation process from a 

start-up phase to a more mature phase of companies with regard to innovations. 

Particularly, the substantial data collected is of great value for future research, not only 

to benchmark results from other high-technology regions but also to reflect far-reaching 

insights for any innovation model. 

It would be interesting to obtain data from other high-technology regions and incumbent 

business plan competitions like the MIT Boston and/or Start-up(q. ) Singapore to obtain 

new insights on innovation styles in diverse economical and cultural settings. 

In addition it seems to be of paramount importance to investigate innovation styles 

within big global enterprises to explore how these companies manage their 

innovativeness on a big scale. On a long-term study the IMA is designed and able to 

monitor the change of innovation styles within large and small companies to overcome 

the lack of unknown KPIs and generate cause-effects from diverse initiatives within a 

company. 
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Moreover the IMA can be used in combination with the ICP (see chapter 6) as a starting 

point of a long term-study to evaluate the potential for growth of a start-up company by 

comparing their activities, knowledge, capabilities, etc. in place with the major 

characteristics depicted within the cluster of high performing mature companies. 

Secondly, monitor the start-up company for 5 years and analyse the fidelity of the ICP 

model. 

Annual data should be collected to obtain time series data to allow the detection of non 

contemporaneous effects. 

The model has potential to be expanded to dimensions related to human capital and 

management behaviour of individual manager, and general stakeholder assessment. 

All of this would contribute to a more holistic understanding to innovation and would 

generalise the model. 

Reflection: 

The research conducted in the thesis provided a path for learning and understanding the 

complex system of influencing factors and capabilities in conjunction to innovation. The 

objective of building a holistic innovation model made it necessary to discuss wide parts 

of the existing literature and to review different innovation models, Earlier experience 

in academia and as a practitioner helps to structure and to develop thoughts and 

hypotheses. The challenging research question: "What drives innovation and success? " 

allowed to explore a topic of high relevance and helped to stay motivated until the very 

end of this study. Explicit connections where made between innovation concepts, 

literature, and the own research to develop knowledge in the area of innovation 

management. 

The personal contact to companies and interviews with the leaders of the companies 

was very useful to interpret data and to build the final ICP model. The length of the 

research instruments had the benefit to obtain rich information. The downside of such a 

long questionnaire is that people tend to stop entering data after a while. The o 

questionnaire allowed easy access for participants but it lacks in giving personal 

motivation to keep participants energised to fill in the questionnaire. 
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The validation process of the ICP Model has been a challenging endeavour but it 

provided feedback and fostered discussion on core factors for innovation and success. 

Further it helped also to outline the main limitations of the model and how it can be 

improved. 

Working as management consultant in the expert field knowledge and innovation 

management provided unique access to innovation strategies of multinational 

companies. The dialog with practitioners helped in the process of developing the 

questionnaire but also in the process of developing the ICP model. 

In summary, the personal learning outcomes of this study are 

- understanding the tasks of formulating a research based investigation 

- conducting and analysing a major survey 

- need for expert input throughout the process 

This work has allowed me to gain greater insight into research and the whole area of 

management of technology and innovation. 1 have developed skills of critical reading, 

problem formulation, research planning, data collection and analysis. I have also 

developed skills of writing and presenting. 

7.6 Conclusion 

This exploration of "Changes in Innovation Styles" presented a novel binary cross- 

sector Innovation Management Audit (IMA Start-up & IMA Mature) to obtain valuable 

data from start-up as well as mature companies about their Innovation Styles. Derived 

from the outcomes, hypotheses tested, and exploration of changes in innovation styles 

the ICP model to evaluate the success probability of companies has emerged. It is 

believed, based on the research undertaken and documented in this thesis, that the initial 

objectives that formed the framework for the research have been satisfactorily achieved. 

A first contribution of this study is the pioneering of an extensive investigation of the 

transformation from start-up to more mature companies to generate a more meaningful 

pattern for innovations. The empirical tests examined a sample of 171 companies, for 
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the first time in the network of the Munich business plan competition in the high tech 

cluster of the region. 

Twelve hypotheses have been tested with regard to incremental and radical innovations 

for start-up companies, and mature companies in different performance levels (LPs, 

AvPs, HPs). The hypotheses tested came into sight after a review of the emergent 

literature about innovation management. As a result, the hypotheses are merely true in 

specific phases of a company as companies change their innovation styles over time. 

The findings of the research in changes in innovation styles build not only on the 

current empirical and practical knowledge on innovation and entrepreneurship, but 

provide fresh insights that might be the starting point of a fundamental change in 

assumptions regarding the role of innovation in the performance of start-ups and mature 

companies. 

On a macro perspective the indicators of economic success are firm entry and exit 

(turnover), and firm survival and g7owth. Both elements have been reconsidered in the 

study of changes in innovation styles. 

In conclusion, the dissertation succeeds in the objective of creating a general innovation 

pattern to evaluate companies. The ICP model can be used as framework to obtain the 

success probability of companies or entire clusters. However, as all companies (start-up 

and mature companies) operate in a complex system where success depends on many 

factors, even a company with a very high success probability has a chance to fail 

because it seems to be true that "Luck is what happens when preparation meets 

opportunity "- but what helps the best preparation when the opportunity will not come? 

262 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School 

E BIBLIOGRAPHY 

E. 1 References 

Abernathy, W. J. and Utterback, J. (1978), 

Patterns of industrial innovation, Technology Review, June-July, pp. 40-47 

Acs, Z. (2000), 

Regional Innovation, Knowledge and Global Change, New York, Pinter. 

Acs, Z. and Audretsch (1990), 

Innovation and Small Firms, Cambridge: MIT Press 

Afuah, A. and Bahram, N. (1995), 

The Hypercube of Innovation. Research Policy, Vol. 24 pp. 51-76 

Michael Lewrick 

Ahmed, P. (1998), 

Culture and Climate for Innovation, European Journal of Innovation Management, 1,1 pp 30 

Ahuja, G. (2000), 

'The duality of collaboration: inducements and opportunities in the formation of interfirm linkages, ' 

Strategic Management Journal 21(3), pp 317-343 

Ahuja, G. and Lampert, C. (2001), 

Entrepreneurship in the Large Corporation: a longitudinal study of how established firms create 
breakthrough inventions, Strategic Management Journal, 22, pp 521-543. 

Aiken, M. and Hage, J. (1971), 

The organic organisation and innovation, Sociology, 5,1,63-82 

Akaike, H. (1987), 

Factor analysis andAIC, Psychometrika, 52, pp 317-332. 

Amable, B., Barre, R, and Boyer, R, (1997), 

Les systemes d'innovation ä 1'&re de la globalisation, Paris: Economica 

Amidon, D. (1996), 

The challenge offifth generation R&D. Published on the internet: 

http: //www. entovation. com/gbk/challenge. hta accessed 6. Feb. 06 

Amidon, D. (1997), 

Innovation Strategy for the Knowledge Economy: The Ken Awakening, 

Ancona, D. and Caldwell, D. (1992), 

Demography and Design: Predictors of New Product Team Performance, Organisation Science, 3,3, 

pp 321-341 

xiv 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Anderson, P. and Tushman, M. L. (1990), 

Technological discontinuities and dominant designs: A cyclical model of technological change, 

Administrative Science Quarterly, 35: 4,604-634 

Archibugi, Daniele, and Roberto, S. (1998), 

Objects and Subjects in Technological Interdependence. Towards a framework to monitor 

innovation. " International Journal of the Economics of Business 5,3 pp. 295 - 309. 

Arnold, H. (2001), 

Can great companies survive technology shocks'? -A literature overview. Munich School of 

Management, Electronic Working Paper Series, 1/2001 

Atuahene-Gima, K. (1995a), 

An Exploratory Analysis of the Impact of Market Orientation on New Product Performance: a 

Contingency Approach, Journal of'Product Innovation Management, 12, pp 275-293. 

Atuahene-Gima, K. (1995b), 

Resolving the Capability-Rigidity Paradox in New Product Innovation. Journal of Marketing, 69, 

pp 61 -76. 

Audretsch, D. (2002), 

The dynamic role of small firms: Evidence from the U. S. Small Business Economics 18,13-40. 

Badden-Fuller, C. and Pitt, M. (eds. ) (1996), 

Strategic innovation, London: Routledgc 

Baldridge, J. and Burnahm, R. (1975), 

Organisation innovation: Individual, organisational, and environmental impacts, Administrative 

Science Quarterly, 20,165-176 

Barley, S. R. (1998), 

What can we learn from the history of technology'? ', Journal of Engineering Technolagv 

Munungement, Vol. 15, pp. 237-255 

Barney, J. (1991), 

Firm Resources and Sustained Competitive Advantages, Journal of Management, 17, pp 99-120 

Baum, J., Calabrese, T. and Silverman, B. (2000), 

Don't Go It Alone: Alliance Network Composition and Start-ups' Performance in Canadian 

Biotechnology, Strategic Management Journal, 21, pp 267-294. 

Baumol, W. J. (1993a), 

Entrepreneurship, Management and the Structure ol'Pavofs. Cambridge, MA: The MIT Press. 

xv 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Baumol, W. J. (1993b), 

Formal Entrepreneurship Theory in Economics: Existence and Bounds. Journal of'Business 
Venturing 8,197-210. 

Bell, D. (1976a), 

The Cultural Contradictions of Capitialism, New York: Basic Books 

Bell, D. (1976b), 

The Coming of Post-industrial Society: A Venture in Social Forecasting, New York: Basic Books 

Bell, D. (1989), 

Die nochindustrielle Gesellschaft. Frankfurt am Main/NewYork. 

Betz, F. (1997), 

Academic/government/industry strategy research partnerships. Journal of Technology Transfer, 22, 

3, pp9-16 

Blind, K. and Grupp, H. (1999), 

Interdependencies Between the Science and Technology Infrastructure and Innovation Activities in 

German Regions: Empirical Findings and Policy Consequences, Research Polic, v, 28,5, pp 451-68. 

Boeker W. (1997), 

Executive Migration and Strategic Change: The Effect of Top Manager Movement on Product- 

Market Entry. Administrative Science Quarterly, 42, (June), pp 213-236 

Bollen, K. and Long, J. (1993), 

Testing Structural Equation Models, Newbury Park, CA: Sage 

Braczyk, H., Cooke, P., and Heidenreich, M, (1998), 

Regional innovation Systems: The Role of Governance in a Glohuli_ed World, London: UC'L Press 

Bridge, S., O'Neill, K. and Cromie, S. (1998), 

Understanding Enterprise, Entrepreneurship, and Small Businesses. Manchester: Manchester 

University Press. 

Brüderl, J., Preisendörfer, P., & Ziegler, R. (1996), 

Der Erfolg neugegründeter Unternehmen - Eine empirische Studie zu den Chancen und Risiken 

von Unternehmensgründungen, Berlin: Duncker & Humbolt. 

Brown, S. and Eisenhardt, K. (1995), 

New Product development: Past research, present findings and future directions, Academy of 
Management Review, 20,2, pp 343-37 

XVI 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School 

Bubner, D. (2001), 

Michael Lewrick 

An innovation in measuring how well innovation is managed, Proceedings of the 5th International 

and 8th National Research Conference on Quality and Innovation Management, Melbourne 

University, February. 

Burns, T. and Stalker, G. (1961), 

The management of innovation, London: Tavistock 

Burt, R. (1992), 

Structural Holes: The Social Structure of Competition. Cambridge: Harvard Universiy Press. 

Bygrave, W., and Hofer, C. (1991), 

Theorizing about entrepreneurship, Entrepreneurship Theory and Practice, 16.2, pp. 13-22. 

Campell, A. and Park, R. (2004), 

Stop kissing frogs, Havard Business Review, July-August 2004, pp 27-28 

Campbell, J. (1993), 

The hero with a thousand faces. London: Fontana Press. 

Campbell, R. and Heffernan, J. (1981), 

Adult vocational behavior, in Handbook of Vocational Psychology. Walsh, V., et. al. 1, pp 223-262. 

Cardinal, L. (2001), 

Technological Innovation in the Pharmaceutical Industry: The Use of Organisational Control in 

Managing Research and Development. Organisation Science, 12, pp 19-36 

Carree, M. and Thurik, A. (2003), 

The Impact of Entrepreneurship on Economic Growth, in Acs, Z. J. and Audretsch, D. B (eds) 

Handbook of Entrepreneurship Research. London: Kluwer Academic Publishers, 427-471 

Castells, M. (1996), 

The Information Age: Economy, Society and Culture. Vol. I: The Rise of the Network Society. 1" ed. 

Oxford, UK: Blackwell Publishers. 

Castells, M. (1997), 

The Information Age: Economy, Society and Culture. Vol. II: The Power of Identity. 1st ed. Oxford, 

UK: Blackwell Publishers. 

Castells, M. (1998), 

The Information Age: Economy, Society and Culture. Vol. III: End of Millenium. 1st ed. Oxford, UK: 

Blackwell Publishers. 

Chan, A. (2006), 

Entrepreneurship: What does it really Mean?, found on the internet, accessed 27.01.2006 

http: //www. doing-business. info/entrepreneurialism/Entrel2reneurship What does it really Mean. html 

XVII 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School 

Chandy, R. and Tellis, G. (1998), 

Michael Lewrick 

Organizing for radical product innovation: The overlooked role of willingness to cannibalize. 
Journal of Marketing Research, 35, pp. 474-485. 

Chandy, R., Prabhu, J., and Antia, K. (2003), 

What Will the Future Bring? Dominance, Technology Expectations, and Radical Innovation, 

Journal of Marketing, 67,1-18. 

Chaston, I. (2002), 

Organisational innovation audit tool, available from www. developing- 

management. com/resources/mat (Accessed 1 Nov 2007). 

Christensen, C (2000), 

The Innovators Dilemma, Boston/ Massachusetts: Harvard Business School Press 

Christensen, C. and Rosenbloom, R. (1995), 

Explaining the attacker's advantange: Technological paradigms, organisational dynamics and the 

value network', Research Policy, Vol. 24, pp. 233 -257 

Cohen, W. et Levinthal, D., (1990), 

Absorptive Capacity: a New Perspective on Learning and Innovation, Administrative Science 

Quarterly, 35,1288-152 

Coleman, J. (1988), 

Social capital in the creation of human capital. American Journal ol'Sociologiv, 94, pp 95-120. 

Collis, D. and Montgomery, C. (1990), 

Competing on Resources: Strategy in the 1990s, Havard Business Review, July- August 1995, pp 

119-128 

Cooke, P. and Boekholt, P. (2000), 

The Governance of Innovation in Europe : Regional Perspectives on Global Competitiveness, New 

York: Pinter 

Cooper, R. (1979), 

The dimensions of industrial new product success and failure, Journal of'Mcirketing, 43, pp93-103 

Cooper, R. (1984), 

Third-generation new product processes, Journal oj'Product Innovation Management, 11, pp 3-14 

Cooper, R. and Kleinschmidt, E. (1994), 

Screening new products for potential winners, IEEE Engineering Management Reviex, 22,4, 

pp24-30. 

XVlll 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Cooper, R (2003). 

Entrepreneurship: The Past, the Present, the Future. in Acs, Z. J. and Audretsch, D. B (eds) Handbook 

of Entrepreneurship Research. London: Kluwer Academic Publishers, pp 21-34. 

Cooper, R., Kleinschmidt, E. (1996), 

Winning Businesses in Product Development: The Critical Success Factors, Research Technology 

Management, Jul/Aug, 39,4, pp 18-29. 

Cormican, K. and O'Sullivan, D. (2004), 

Auditing best practices for effective product innovation management, Technovation, 24, pp 819-829 

Cusumano, M., Mylonadis, Y. and Rosenbloom, R. (1992), 

Strategic maneuvering and mass-market dynamics: The triumph of VHS over Beta, Business History 

Review, Vol. 66, pp. 51-94 

Dabson, B. (2006), 

Texas Entrepreneurship Summit: Expanding Economic Opportunity, found on the internet, accessed 

27.01.06; http: //www. ruraleship. org/content/State_Pages/TX/DabsonTXSuniniit. pdf 

Danneels, E., and Kleinschmidt, E. (2001), 

Product Innovativeness from the Firm's Perspective: Its Dimensions and their Relation with Project 

Selection and Performance, The Journal of Product lnnoewtion Management, 18, pp 357-373. 

Darroch, J., and McNaughton, R. (2002), 

Examining the Link between Knowledge Management Practices and Types of Innovation, Journal 

of Intellectual Capital, 3,3, pp 210-222. 

Dasgupta, P. and Serageldin, 1. (2000), 

Social Capital: A Multifaceted Perspective; Washington D. C.: The World Bank 

Davenport, T. (1993), 

Process Innovation - Reengineering Work through Int? rmulion Technology. 

Boston/ Massachusetts: Harvard Business School Press 

Davenport, T., (1998), 

Working knowledge. How organisations manage what thei know, Boston: Havard Business School 

Press 

David, P. (1985), 

Clio and the economics of QWERTY, American Economic Review, 75: 2, pp 332-337 

Davila, T., Epstein, M. and Shelton, R. (2006), 

Making Innovation Work. How to Manage It, Measure It, and Pro/it from It, Upper Saddle River, NJ: 

Pearson 

XD( 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Dawson, R. (2000), 

Developing Knowledge-Based Client Relationships. The Future of Professional Services. 

Boston et al: Butterworth Heinemann 

Day, G. (1994), 

The Capabilities of Market-driven Organisations. Journal of Marketing, 58,4, pp 37-52. 

Deakins, D. (1996), 

Entrepreneurship and Small Firms, Maidenhead: McGraw-Hill. 

Dejardin, M. (2002), 

Firm demography, innovation and regional economic growth: theoretical arguments and empirical 

insights - The Belgian case, Proceedings of the 22nd ISBA National Small Finns Policy & Research 

Conference, Leeds, November 17-19, Vol. 1, pp 415-430. 

Derry, R. and Toulouse J. M. (1996), 

Social Structuration of the Field of Entrepreneurship: A Case Study, Canadian Journal of 

Administration Sciences, 13,4, pp 285-305 

Desouza, K. and Awazu, Y. (2003), 

Knowledge Management. HR Magazine, Nov. 03, pp 107-112 

Dewar, R. and Dutton, J. (1986), 

The adoption of radical and incremental innovations: An empirical analysis, Munagcment Science, 

32, pp 1422-1433. 

Di-Masi, P. (2006), 

Defining Entrepreneurship, found on the internet, accessed 27.01.2006, 

http: //www. gdre. org/icm/micro/define-micro. htnil 

Dodgson, M and Rothwell, R (eds) (1994), 

The Handhook of Industrial Innovation, Cheltenham: Edward Elgar. 

Dodgson, M. (2000), 

The management of technology, innovation. An international and strategic approach, New York: 

Oxford University Press 

Donald, M. (1991), 

Origins of the Modern Mind. Three . stages in the evolution of cu/lure and cognition. Boston/ 

Massachusetts: Harvard University Press 

Dosi, G. (1982), 

Technological paradigms and technological trajectories, Research Policy, 11: 3, pp 147-162 

xx 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School 

Downs, G. and Mohr, L. (1976), 

Michael Lewrick 

Conceptual Issues in the Study of Innovations. Administrative Science Quarterly, 21 December, pp 
700-714. 

Drucker, P. (1985/1999), 

Innovation and entrepreneurship, London: HarperBusiness Publishing 

Drucker, P. and Reineke, U. (1993), 

Die postkapitalistische Gesellschaft, Düsseldorf: Econ-Verlag 

Ebert, G.; Pleschak, H. and Sabisch, H. (1992), 

Aktuelle Aufgaben des Forschungs- und Entwicklungscontrolling in Industrieunternehmen, in 

Gemünden, H. and Pleschak, F. Innovationsmanagement und Wettbewerbsfähigkeit, Wiesbaden: 

Gabler Verlag 

Ehrnberg, E., and Staffan J. (1997), 

Indicators of Discontinuous Technological Change: An Exploratory Study of two Discontinuities 

in the Machine Tool Industry. R&D Management 27,2, pp 107-126. 

Eisenhardt, K. and Martin, J. (2000). 

Dynamic capabilities: What are they? Strategic Management Journal, 21, pp 1105-1121. 

European Commission (2002), 

Beobachtungsnetz der eurpäischen KMU: Unternehmensdemographie in Europa, ENSR, 2002,5 

Erlandson, D., Harris, E., Skipper, B., and Allen, S. (1993), 

Doing Naturalistic Inquiry: A Guide to Methods. Newbury Park, CA: Sage 

Experian (2006), 

Failure rate of British Companies, accessed on the internet, 15. April 2006 

httl2: //exi2erian. de/download/2006/com2anvre]Rort/12d f 

Faber, J. and Hesen, A. (2004), 

Innovation capabilities of European nations. Cross-national analyses of patents and sales of product 
innovations. Research Policy, 33, pp. 193-207 

Filion, L. (1997), 

From Entrepreneurship to Entreprenology, HEC University of Montreal Business School, accessed 

on the Internet 10. January 2006, 

http: //www. usasbe. orizknowled2e/12roceedings/I 997/P207Filion. PDF 

Finkelstein, S., and Hambrick, D. (1990), 

Top management team tenure and organisational outcomes: The moderating role of managerial 
discretion. Administrative Science Quarterly, 35, pp 484-503. 

xxi 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Forrest, J. E. (1991), 

Models of the process of technological innovation, Technology Analysis & Strategic Management, 
Vol. 3, No. 4, pp. 439-453 

Forrester, J. and Senge, P. (1980), 

Tests for building confidence in System Dynamics Models, TIMS Studies in the Management 

Sciences, 14, pp 209-228. 

Freeman, C. (1982), 

The economist of Industrial Innovation. 2°d edn., London: Frances Printer 

Freeman, C., and Soete, L. (1997), 

The Economics of Industrial Innovation, 3rd edition, London: Pinter. 

Galbraith, J. (1982), 

Designing the innovating organisation, Organisational Dynamics, Winter, 5-25 

Garavan, T., Cinneide, B. and Fleming, P. (1997), 
Entrepreneurship and Business Start-Ups in Ireland. Dublin: Oak Press 

Garcia, R. and Calantone, R. (2002), 

A Critical Look at Technological Innovation Typology and Innovation Terminology: A Literature 

Review, The Journal ofProduct Innovation Management. Vol. 19, pp 110-132 

Gardiner, G. and Gregory, M. (1996), 
An audit-based approach to the analysis, redesign and continuing assessment of a new product 

innovation system Integrated Manu/acturing Systems, 7,2, pp 52-59 

Gatignon, H., Tushman, M., Smith, W. and Anderson, P. (2002), 
A Structural Approach to Assessing Innovation: Construct Development of Innovation Locus, Type, 

and Characteristics. Management Science, Vol. 48,9, pp 1103-1 122 

Genelot, D. (1992), 

Manager dans !n complexite, Reflexions ct V usage des dirige ants, Preface de J. L. Le Moigne, 

Paris : INSEP Editions, 

George, G., Shaker Z., and Wood, R. (2000); 

The Effects of Business-University Alliances on Innovative Output and Financial Performance: A 

Study of Publicly Traded Biotechnology Companies, Journal of Business Venturing, 17, pp 577- 

609. 

Germain, R. (1996), 

The Role of Context and Structure in Radical and Incremental Logistics Innovation Adoption, 

Journal of Business Research, 35,117- 12 7. 

XXII 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Gerwin, D. and Barrowman, N. (2002), 

An Evaluation of Research on Integrated Product Development. Management Science, 48 (June), 

pp 938-953 

Gibb, A, (2000), 

Corporate Restructuring and Entrepreneurship: What can large organi-sations learn from small? ' 

Enterprise and Innovation Management Studies, 1.1. p24 

Godoe, H. (2000), 

Innovation Regimes, R&D, and Radical Innovations in Telecommunications, Research Po/icr, 29 

pp 1033-1046. 

Goudsblom, J. (1992), 

Fire and Civilization. New York: The Penguin Press 

Grant, R. (1991), 

Analysing Resources and Capabilities', Extract from Grant, R. M. Contemporary Strategic 

Analysis: Concepts, Techniques and Applications. Cambridge, MA: Basil Blackwell, 93-122. 

Grant, R. (1996), 

Prospering in Dynamically-competitive Environments: Organisational Capability as 
Knowledge Integration. Organisational Science Quarterly, 42, pp716-749. 

Green, S., Gavin, M., and Aiman-Smith, L. (1995), 

Assessing a Multidimensional Measure of Radical Technological Innovation, IEEE Transactions 

on Engineering Management, 42,3 
, pp 203-214. 

Gregor, S. and Jones, K. (1999), 

Beef producers online: Diffusion theory applied. /nfný nation Technologti & People, 12,1, pp 71- 

85 

Grimm, C. and Smith, K. (1991), 

Management and organisational change: A note on the railroad industry. Strategic Manag>emnent 

Journal, 12, pp 557-562. 

H agedoorn, J. (2002), 

Inter-firm R&D Partnerships: An Overview of Major Trends and Patterns since 1960. 

ResearchPolrcv, 3 1, pp 477-4. 

Hagel, J. and Brown, J. (2005), 

Productive Friction: How Difficult Business Partnerships Can Accelerate Innovation, Harvard 

Business Revier, 83,2,83-91 

XXIII 



Napier University F BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Han, J., Kim, N. and Srivastava, R. (1998), 

Market Orientation and Organizacional Performance: Is Innovation a Missing Link" Journal 

Marketing, 62, pp 30-45 

Harabi, N. (1998), 

Innovation through vertical relations between firms, suppliers and customers: A study of German 

firms. Industry and Innovation, 5,2, pp 157-172 

Harkema, S. and Browaeys, M. (2001), 

Managing innovation successfully: a complex process, accessed on the internet, 5 Feb. 06 

http: //www. ecsocman. edu. ru/'db/msg/l 1580/managin_inn. pdf. html 

Hebert, R. and Link, A. (1988), 

The Entrepreneur: Mainstream Viexs and Radical Critiques. Second Edition, New York: Praeger 

Helfat, C. and Peteraf, M. 

(2003), The dynamic resource-based view: Capability Lifecycle, Strategic Management Journal, 

24, pp 997-1010 

Henderson, R. and Clark, K. (1990), 

Architectural innovation: The reconfiguration of existing product technologies and the failure of 

established firms, Administrative Science Quurterh', 35,9-30 

Henry, J. and Walker, D. (1998), 

Managing innovation, London: Sagc Publications 

Hitt, M., Hoskisson R., Johnson R., and Moesel D. (1996), 

The Market for Corporate Control and Firm Innovation. Academe of Management Journal, 39 

(Oct. ), pp 1048-1119 

Holstein, J., and Gubrium, J. (1995), 

The Active Interview. Thousand Oaks: Sage 

Hopfenbeck, W., Müller, M. and Peisl, T. (2001), 

Wissens hasierie. s Management: Ansätze und Strategien zrrr Unternehtnens/iihrun, ' in der Internet 

Ökonomie. Landsberg/Lech: Moderne Industrie; 1. Auflage, 

Hoskisson, R.; Johnson, R., Yiu, D. & Wan, W. (2001), 

Restructuring strategies at diversi/ied business groups: Did erences associated with cutuntri 

institutional environments. In M. A. Hitt, E. Freeman & J. Harrison (Eds. ), The Blackwell 

Handbook of Strategy, 433-463, Oxford, U. K.: Blackwell Publishers 

Hoskisson, R.; Hitt M.; Wan W., and Yiu D. (1999)., 

Theory and research in strategic management: Swings of a pendulum. Journal u/ Management, 25, 

pp 417-456. 

XXIV 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Howells, J. (1996), 

Tacit knowledge and innovation and technology transfer, Technology Analysis and Strategic 

Management, 8,2,91-106 

Hsu, S., and Pao-Long, C. (2000), 

Promoting Technological Capabilities of Small and Medium-Sized Enterprises through Industry- 

University Cooperation: Case Study of Taiwan Machine Tool Industry. International Journal of 

Manufacturing Technology and Management 2,3, pp 257 - 270. 

Hu, L. and Bender, P. (1999), 

Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new 

alternatives, Structural Equation Modeling, 6, pp 1-55. 

Hughes, G. and Chaffin, D. (1996), 

Turning new product development into a continuous learning process, Journal of Product 

Innovation Management, 13, pp89-104. 

Hurley, R. and Hult, T. (1998), 

Innovation, Market Orientation and Organisational Learning: An Integration and Empirical 

Examination. Journal of Marketing 62, pp 42-54. 

IFM Bonn (2006), 

Start-ups and closures in Germany, 27 April 2006, published on the internet: 

m http: //www. ifn-i-bonn. ori! /dienste/izruendunizen-engl. ht 

Jaruzelski, B., Dehoff, K., and Borida, R. (2005), 

The Booz Allen Hamilton Global Innovation 1000: Money Isn't Everything. Forthcoming in 

Strategy + Business, 41,2005 

Kahneman, D. and Tversky, A. (1979), 

Prospect Theory: An Analysis of Decisions Under Risk, Econometrica, 47, pp 263-291 

Kanter, R. (1992), 

The change masters, London: Routledge 

Kanter, R. M. (1983), 

The Change Masters: Innovation for Productivity in the American Corporation, New York: Simon 

& Schuster 

Katz, R. (1982), 

The effects of team longevity of project commitment and performance. Administrative Science 

Quarterly, 27, pp81-104. 

xxv 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Kauffman Fondation (2002), 

Entrepreneurship: A Candidate's Guide. Published by the National Commission on 

Entrepreneurship 

Keister, L. (2002), 

Adapting to Radical Change: Strategy and Environment in Piece Rate Adaption During China's 

Transition, Organisational Science, 13,5, pp 459-474 

Kenny, J. (2003), 

Effective Project Management for Strategic Innovation and Change in an Organisational Context, 

Project Management Journal, March, pp 43 -53. 

Khan, A. and Manopichetwattana, V. (1989), 

Innovative and Non-innovative Small Firms: Types and Characteristics, Management Science, 35, 

(5), pp 13 -44 

Khan, A., and V. Manopichetwattana. (1989), 

Innovative and Non Innovative Small Firms: Type and Characteristics. Management Science, 35 5, 

pp 597-606. 

Khurana, A. and Rosenthal, S. (1997), 

Integrating the Fuzzy Front Fnd of New Product Development, Sloan Management Rey iex , 
Cambridge 

Khurana, A. and Rosenthal, S. (1998), 

Towards Holistic "Front Ends" in New Product Development; The Journal of Product Innovation 

Management, 15,1, pp57-74 

Kim, C. and Mauborgne, R. (2004), 

Blue Ocean Strategy: How to Create Uncontested Market Space am/ Make Competition Irrelevant, 

Boston: Harvard Business School Plublishing 

Kimberly, J. (1981), 

"Managerial innovation", in P. C. Nystrom and W. H. Starbuck (eds. ), Handbook o/ 

organisational design, New York: Oxford University Press, pp. 84-104 

Kimberly, J. and Evanisko, M. (1981), 

Organisational Innovation: The influence of Individual, Organisational, and Contextual Factors on 

Hospital Adoption of Technological and Administrative Innovations. Academy of Management 

Journal, 24 Dez., pp 437-713 

Kirchhoff, B. (1995), 

Entrepreneurship und Dti namic Capitalism - The Economics at'Business" Firm Fundation and 

Growth, Westport, CT: Praeger Publishing Co. 

XXVI 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Kline, S. and Rosenberger, N. (1986), 

An Overview of Innovations, pp 207-306, in Landau, R. and Rosenberger (eds), The Positive 

Sum Strategy. Harnessing Technology for Economic Growth, Washington, D. C.: National 

Academic Press 

Knight, F. (1921), 

Risk, Uncertainty and Profit. New York: Houghton Mifflin 

Knowledge Era Enterprising (2006), 

Principals: Charles Savage, accessed on the internet 20 Decemeber 2006, http: //www. kee- 

inc. com/profile. htm 

Koberg, C., Detienne, D., and Heppard, K. (2003), 

An Empirical Test of Environmental, Organisational, and Process Factors Affecting Incremental 

and Radical Innovation, The Journal of High Technology Management Research, 14, pp 21- 45. 

Kotter, J. (1982), 

The General Managers. New York: Free Press. 

Krackhardt, D. and Hanson, J. (1993), 

Harvard Business Review, Jul/Aug93,71,4, pp 104-111 

Krishnan, V. and Ulrich, K. (2000), 

Product Development Decisions: A Review of the Literature, Management Science, 47,1, pp 1-21 

Kronberger, M (2005), 

Another Good Idea from Eric. Financial Review Boss. Accessed on the internet (5 Nov. 2005): 

http: //www. graphicmai1. com/members/9557/ftp/Pictures/AFK%2OBoss%2OArticle. pdf 

Kuczmarski, T. (1996), 

Innovation: Leadership Strategies /; )j- the Competitive Edge, Lincolnwood: NTC Business Books, 

Kuczmarski, T., Middlebrooks, A., and Swaddling, J. (2001) 

Innovation/'the Cooperation. Creating Value for Customers und Shareholders, Lincolnwood: NTC 

Business Books 

Lambkin, M., and Day, S. (1989), 

Evolutionary processes in competitive markets: Beyond the product life cycle. Journal of 
Marketing, 53, pp 4-20. 

Landry, R., Amara, N. and Lamari, M. (2002), 

Does Social Capital Determine Innovation? To What Extent?, Technological Forecasting and 
Social Change, 69, pp 681-701. 

XXVII 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Lavie, D. (2006), 

Capability Reconfiguration: An Analysis of Incumbent Responses to Technological change; 
Academy of Management Review, 31,1; pp 153-174 

Leadbeater, C. (2000), 

Living On Thin Air: The New Economy. With a new Blueprint for the 21" Century, London: 

Penguin 

Le Bass, Picard, F. and Suchecki, B. (1998), 

Innovation technologique, comportement de reseaux et performances: une analyse sur donnnees 

individuelles, Revue d'economie politique, 108,5, pp 625-644 

Leibenstein, H. (1966), 

Allocative Efficiency vs. X-efficiency, American Economic Review, 56, pp 392-415. 

Lengrand, L. and Chatrie, 1. (1999), 

Industrial Aspects of the Information Society: Business Networks and the Knowledge-Driven 

Economy. An empirical study carried out in Europe and Canada. A study commissioned by the 

Enterprise Directorate-General. 

Leonard, D. (1998), 

Wellspring of Knowledge. Building and sustaining the sources oI innovation. Boston/ 

Massachusetts: Harvard Business School Press 

Leonard, D. (2003), 

Don't lose your best asset. Computer Weekly, 9/30/2003, p 25 

Lesser, E. (2000), 

Knowledge and Social Capital. Fondations cand applications, Boston: Butterworth Heine 

Lewrick, M. (2004), 

Financial Conglomerates. Generate value from intellectual and kno i'ledge-ha. ced assets. Munich: 

S: SENSE, p. 1-11 

Loch, C. and Terwiesch, C. (1999), 

Measuring the Effectiveness of Overlapping Development Activities, Management Science, 45,4, 

pp. 455-465 

Loch, C. and Terwiesch, C. (1998), 

Communication and Uncertainty in Concurrent Engineering. Management Science, 44,8, 

Lukas, B. and Ferrel, 0. (2000), 

The Effect of Market Orientation on Product Innovation. Journal o/ the Academy of Marketing 

Science, 28, pp 239-247 

XXVIII 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Lumpkin, G., Walles, W., and Ensley, M. (2006), 

Entrepreneurial Orientation Effects on New Venture Performance: The Moderating Role of 

Venture Age, The Academic of Management Best Conference Paper, 2006, Ent 1-5 

Lundvall, B. (1988), 

Innovation as an interactive process - from user-producer Interaction to National Systems of 

Innovation. In Dosi, C., Nelson, R., Silberberg, G. and Soete, G. (Ed. ), Technical Change and 

Economic Theory. London: Printer Publishers 

Lundvall, B. and Johnson (1994), 

The learning economy. Journal of Industry Studies. (1). 2, pp. 23-42 

Lundvall, G. (1995), 

National System of Innovations, Londres: Printer 

Lynn, G., Morone, J. and Paulson, A. (1996), 

Marketing and Discontinuous Innovations: The Probe and Learn Process, California Management 

Review, 38,3, pp 8-37. 

Lyons, W. (2003), 

Glasgow's failure rate hits 60%, The Scotmans, 6/2003, accessed on the internet: 

http: //thescotsman. scotsman. com/business. cfm? id=516142003 

Mahajan, V. Miller, E., and Bass, F. (1990), 

New product diffusion models in marketing: A review and directions for research. Journal nJ 

Marketing, 54,1-26 

Mahoney, J. and Pandian, J. (1992), 

The Resource-Based View within the Conversation of Strategic Management, Strategic Management 

Journal, 13, pp 368-380 

Maidique, M. (1980), 

Entrepreneurs, Champions, and Technological Innovation, Sloan Management Review, pp. 59-76 

Maillat, D. (1995), 

Systemes territoriox de production, milieux innovnteurs et politiques rcgionules, Suisse : 

Universite de Neuchatel 

Malecki, EJ (1997), 

Technology & Economic Development: The Dynamics of Local, Regional and National 

Competitiveness, Harlow: Longman. 

XX[X 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Hathaway, P. (2000), 

Resistance of Change. Article from Innovation Leader, Vol. 9, No. 10, published on the Internet: 

http: / v, A'w'. winstonbrill. com/brilOOI html/article index/articles! 451-500, 'article495_body. html 

Henderson, R and Clark, K. (1990), 

Architectural innovation: The reconfiguration of existing product technologies and the failure of 

established firms. Administrative Science Quarterly, 35: 9-30. 

Hillebrand, B., and Biemans, W. (2004), 

Links between internal and external cooperation in product development: An exploratory study. 

Journal of Product Innovation Management, 24: 114-122. 

Hofer, C. and Schendel, D. (1977), 

Strategy Formulation: Analytical Concepts, St. Paul: West Publishing 

Hopfenbeck, W. (2000), 

Allgemeine Betriebswirtschafts- und Managementlehre. 

Landsberg/Lech: Moderne Industrie; 13. vollständig überarbeitete und erweiterte Auflage 

Hopkins, J. (2003), 

Study: New company failure rate not so high, USA Today 02/18/2003 

Hounshell, D. (1996), 

The evolution of industrial research in the US. p. 13-85 in Rosenbloom R., & Spencer, W. (eds. ), 

Engines of innovation: US industrial research at the end of an era. HBS Press: Cambridge, MA. 

Howell, J. M., and Higgins, A. (1990), 

Champions of technological innovation. Administrative Science Quarterly, 35: 9-30. 

Innovatica, (2006), 

Profile: Thoamsz Rudo/f published on the internet: http: //www. innovatika. com 

Katz, R., and Allen, T. (1985), 

Project performance and the locus of influence in the R&D matrix. Academy o/ Management Journal, 

28: 67-87. 

Kogut, B. (1988), 

Joint ventures: Theoretical and empirical perspectives. Strategic Management Journal, 9: 319-332. 

Maidique, M. (1980), 

Entrepreneurs, champions, and technical innovation. Sloan Management Review, 21(Winter): 59- 

76. 

Markham, S. (1998), 

A longitudinal examination of how champions influence others to support their projects. Journal of 

Product Innovation Management, 15: 490-504. 

XLI 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School Michael Lewrick 

Mokyr, J (1990), 

The Lever of Riches: Technological Creativity and Economic Progress. 

Oxford University Press. 

Mowery, D. (1992), 

The US national innovation system: Origins and prospects for change. Research Policy, 21: 125- 

144. 

Olson, E., Walker, 0., Ruekert, R., and Bonner, J. (2001), 

Patterns of cooperation during new product development among marketing, operations and R&D: 

Implication for project performance. Journal of Product Innovation Management, 18: 258-271. 

Pavitt, K. (1990), 

What we know about the strategic management of technology. California Management Review, 

32: 3-26. 

Pisano, G. (1990), 

The R&D boundaries of the firm: An empirical analysis. Administrative Science Quarterly, 35: 

153-176. 

Porter, M. (1985), 

Creating a sustaining superior performance. Oxford et al.: free press 

Reich, L. (1980), 

Industrial research and the pursuit of corporate security: The early years of Bell Labs. Business 

History Review, 54: 504-529. 

Roberts, E., and Fusfeld, A. (1981), 

Staffing the innovative technology-based organisation. Sloan Management Review, 22(3): 19-34. 

Robertson, P., and Langlois, R. (1995), 

Innovation, networks, and vertical integration. Research Policy, 24: 543-562. 

Shan, W., Walker, G., and Kogut, B. (1994), 

Interfirm cooperation and startup innovation in the biotechnology industry. Strategic Management 

Journal, 15: 387-394. 

Song, X., Thieme, R., and Xie, J. (1998), 

The impact of cross-functional joint involvement across product development stages: An exploratory 

study. Journal of Product Innovation Management, 15: 289-303. 

Teece, D. (1988), 

Technological change and the nature of the firm. p. 256-281 in Dosi, U., et. al. (eds. ), Technical 

change and economic theory, Pinter. London. 

XLII 



Napier University E BIBLIOGRAPHY Changes in Innovation Styles 

Napier Business School 

Tushman, M., and Anderson, P. (1986), 

Michael Lewrick 

Technological discontinuities and organisational environments. Administrative Science Quarterly, 31: 

439-465. 

Utterback, J. (1971), 

The process of technological innovations within the firm. Academy of Management Journal, 14: 75- 

88. 

Williamson, 0. (1975), 

Markets and Hierarchies: Analysis and Antitrust Implications. The Free Press: New York. 

XLIII 



APPENDIX 

XLIV 



CONTENTS - APPENDIX 

APPENDIX-1 ......................................................................................................................... 
XLV 

APPENDIX -2...................................................................................................................... 
XLVII 

APPENDIX-3 ..................................................................................................................... 
XLVIII 

APPENDIX -4........................................................................................................................ XLIX 

APPENDIX -5........................................................................................................................... 
LX 

XLV 



APPENDIX -1 

Time Schedule Dissertation 
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APPENDIX -2 

Research Process of Dissertation 

" Establishing the 
problem 
(Own experience, 
Brainstorming, 
Delphi groups, 
informal discussions 
with experts) 

" Research Statement 
Outline of hypothesis 

" Conceptualization 

" Definition of mission 
scope of research 

Selecting Units Choosing 
of Study Methods of 
Evaluation of investigation for 
different high- the problem and 
tech regions units of study 

Probability " Secondary data: 
sampling documentary, 
(identification of multiple sources, 
sampling frame survey) 

AMA 

7 ata Analysis Dissertation and D Report 

Using and - Writing and 
examine the Publication of the 
methods of Data 
Analysis and 
Interpretation 

" Quantitative 
methods 
(Categorical: 
descriptive, 
ranked; 
Quantifiable: 
Continuous, 
Discrete) 

" Qualitative 
methods 
(classification, 
data categories, 
etc. ) 

dissertation/report 

" Structuring of 
dissertation: 
(Abstract, 
Introduction,, 
Method, Literature 
review, Results, 
Conclusion, 
References, 
Appendices) 

" Format, 
Assessment 
Criteria 

" Presentation 
" Publication 

base, suitable " Primary data: 
sample size, (Observation, in- 
appropriate depth interviews, 
sampling questionnaire for 
technique, and start-up & mature 
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suitability of 
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Cluster 
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Framework for Research 

Entrepreneurship Social Network 

Field of investigation (Knowledge Management, 
Entrepreneurship, Innovation Management and 
Social Network) 

Organi- O Organisational behaviour (social, 
Context rational 

organisational & individual aspects) 

behaviour O Content (nature of innovations / capabilities, 
deliverables and scope of innovative work) 

L 
r Knowledge O Context (wider environmental and strategic 

Management aspects, incl. market, competitors, customers, 
etc. ) 

Innovation performance (attainment of 
innovation goals/ congruence) & 

Innovation 
Content 

W 

Innovation Styles (methods, techniques, and 
tools) start-up & mature companies 

Management ? to identify Changes in Innovation Styles 
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Business can be characterised and categorized in tangible (Physical, Financial), intangible 
Resources: (Technology, Reputation, Culture), and Human (Skills/Know-how, Capacity for 

Communication and collaboration, motivation). 

Higher System: is a company/vendor in the supply chain buying for example an invention from a 
smaller company (lower system) to integrate it in their product or market it by 
themselves. (see Spun-off) 

Incubation: is a business service provided very often by universities for start-up companies. The 
support includes e. g. inexpensive office space; however virtual incubation is becoming 
more common. The entrepreneurs using the service are the incubators. 

Innovation: is seen as the commercialization of inventions (see invention). Within this study 
innovation is viewed as a series of changes in a complex system not only of hardware, 
but also of the market environment, production facilities and knowledge and the social 
contexts of the innovation organisation (see influencing factors of innovation styles). 

Innovation Style: is the way how companies manage their innovativeness. Some improve 
their products, services, processes, incrementally (see incremental innovation), 
while others are more radically (see radical innovation). Some companies sell their 
innovation or the entire business to a higher system (see higher system) 
while other slide into bankruptcy. Innovation styles are influenced by various 
factors and capabilities (see Innovation). 

Incremental in products, processes, services, etc. are improvements/expansions of existing 
Innovation: versions. It does not cause a significant departure from status quo. 

Invention: is the initial step in a long process to bring a good idea to widespread effective use. 
Innovations (see invention) are seen as the commercialization of inventions. 

Mature Companies: are established companies which have reached a more complex structure and 
functional complexity. 

Radical in products, processes, services, etc are breakthroughs/fundamentally change the 
Innovation: activities of an organisation or product, service, and process features 

(R&D) research & is the creative work undertaken systematically to increase the stock of knowledge 
development: and its application - includes basic research, applied research, and experimental 

development. 

Spin-off/Spin-out: is a new company established to commercialize the knowledge and skills of a 
university, division/department of a company 

Spun-off: is the sale of an idea, invention or innovation to higher system. 

Start-up: newly formed company. 

This glossary will help you to understand the basic terminology 
associated with innovation management & styles. 



Dear Participant, 

Thank you for agreeing to participate in this survey on innovation styles. This study is part of a larger research 
project of Napier University in cooperation with MBPW to examine changes in innovation styles. The objective of 
the research is to obtain a snapshot of how innovation styles change as businesses grow in revenue, corporate 
size and functional complexity. 

The answers to the questions below should help us understand which factors and antecedents are influencing the 
innovation styles on the time perspective. You, as a participant, are asked to answer a series of questions related 
to your company activities with regard to innovation which will take approximately 15 minutes to complete. Please 
be assured that confidentiality will be maintained throughout and after completion of this project. 

The research will form the major part of Mr. Michael Lewrick PhD thesis and has been approved by Dr Raeside, 
Director of Studies at Napier University Business School. Should you require any further information, or have any 
concerns, please do not hesitate to contact Mr. Lewrick (PhD researcher) - contact details below. Thank you for 
your participation in this study, it is greatly appreciated! 

Assessment of Innovation Styles to 
Create Innovation Driven Enterprises 

Michael Lewrick 

Münchener Business Plan Wettbewerb 
Schachenmeierstr. 35; 80636 München (Germany) 

T: 089 / 388 38 38-0 E: MLewrick@aoi. com 

The content of this questionnaire is structured around the following 
innovation capabilities and influencing factors 

Capabilities & Influencing Factors Innovation Performance 

? Market and Customer Orientation ? Innovativeness 
? Competitor Orientation ? Revenues from new products 
? Market and Competitive Environment ? Time to market 
? Learning and Diversification ? Customer satisfaction 
? Knowledge and Information ? R&D as % from sales 
? Management & Leadership ? % of sales from radical or incremental innovation 
? Social Network (Org. & Inter-Org. ) ? Resources 

Li 



1.1 Biographical Information 

1.1.1 The start-up belongs to the following sector: 

Health Care, Medical Industry Q 

Biotech, Pharmaceutical Industry Q 

IT, Software, Computer Q 
Financial Services 

_ý 
iQ9 

Automotive Industry Q 

Consumer Goods Industry Q 

Service Industry Q 

Leisure, Lifestyle, Entertainment Industry Q 
Water, Wind, Energy Industry Q 

Others 

1.1.2 The start-up's core competence is: 

R&D Q 

Manufacturing Q 

Service Q 
Logistics/Distribution Q 

Sales/Marketing Q 
Consulting Q 
Others 

1.1.3 The venture has been established: 1.1.4 The venture has ... number of employees 

"Early Stage" Q 1 Q 

Just Started Q 2-3 Q 
Established 6 month ago Q 4-5 Q 
Established 12 month ago Q 6-10 Q 

>1 year ago Q 11-20 Q 
21-50 Q 

> 50 Q 

1.1.5 Please indicate your position within the 1.1.6 The venture was founded as: 
company: 
General Manager/ CEO Q Start-up Q 
Manager/ Employee Q Incubator (University/Research Institute) Q 
Co-owner Q Spin-off Q 
Investor Q MBO (Management Buy Out) Q 

Other Other 

1.1.7 Yourtotal tenure of managing innovations: 
Years 

1.2 When you think about your company how wou ld you describe it re considering the following 
characteristics: 

Please tick on the bi-polar scale 0 
Customer Centric Q Q Q Q Q Product centric 
High risk taking Q Q Q Q Q Low risk taking 

modern Q Q Q Q Q traditional 
Regional/National/EU Q Q Q Q Q International 
Simple Q Q Q Q Q Complex 
Technology-Driven Q Q Q Q Q Non-Technology Driven 
Breakthrough Q Q Q Q Q 

�Me-too" 
First to market Q Q Q Q Q Follower 

Flat organisation Q Q Q Q Q Hierarchical orga nisation 
Top-down strategy Q Q Q Q Q Bottom-up strategy 
Centralized Q Q Q Q Q Decentralised 
Business to Business Q Q Q Q Q Business to Customer 
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Innovation can be described as the ability to define and create new products and services and quickly bring them to 
market - an increasingly important source of competitive advantage. 

We are interested in what you think your company relates customer & competitor orientation to innovation and what 
you think about the market & competitor environment in your sector in general. Moreover we like to know how your 
company is obtaining new skills to create diverse products, services and processes. Please indicate the extent to 
which your company would posses the feature described by each statement: 

2.1. Customer Orientation 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 7 
We regularly meet customers to learn about their Q Q Q Q Q Q Q 
current potential needs for new products 
We constantly monitor and reinforce our under- Q Q Q Q Q Q Q 
standing of the current and future needs of customers 
We have a thorough knowledge about emerging Q Q Q Q Q Q Q 

customers and their needs 
Information about current and future customers is Q Q Q Q Q Q Q 
integrated in our plans and strategies 
We regularly use research techniques such as focus Q Q Q Q Q Q Li 
groups, s urveys, and observation to gather customer 
information 
We have developed effective relationships with Q Q Q Q Q Q Q 
customers and suppliers to fully understand new 
technological development that affect customers 
needs 
We systematically process and analyse customer Q Q Q Q Q Q Q 
information to fully understand their implication for our 
business 

Now, look ahead with regard to Customer Orientation! 

mr to the current situation, do you expect that 
.. -..... - .. - -Al k- --- ..., e, n. , n.; eMýl in 9_Q 

Q Q Q Q Q Q Q 

2.2 Competitor Orientation 

Strongly Strongly 
Disagree Agree 

1234567 
We reqularly collect and integrate information about QQQQQQQ 
the products and strategies of our competitors 
We systematically collect and analyse information QQ 
about potential competitor activities 
Managers in this company regularly share information QQ 
about current and future competitors within the 
company 
Our knowledge of current and potential competitors' QQ 
strengths and weaknesses is very thorough 
Now, look ahead with regard to Competitor Orientation! 

spared to the current situation, do you expect that QQ 
your start-up will be more competitor oriented in 2-3 
years? 

Q Q Q o Q 
o o Q o 0 

Q o Q o Q 

Q Q Q Q o 
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2.3 Market and Competitive Environment 

Indicate your degree of agreement about Strongly Strongly 
how Disagree Agree 

well these statements describe the current 2 3 4 5 6 7 
market and competitive environment 

1 

The actions of local and foreign competitors change Q Q Q Q Q Q Q 
quite rapidly in your major markets 
Technology changes in your industry were rapid and Q Q Q Q Q Q Q 

unpredictable 
The market competitive conditions were highly Q Q Q Q Q Q Q 
unpredictable 
Customers' product preferences change quite rapidly Q Q Q Q Q Q Q 

Changes in customers' need were quite Q Q Q Q Q Q Q 
unpredictable 
Now, look ahead with regard to Market Environment) 

Compared to the current situation, do you expect Q 
that the market and competitive environment will be 
more turbulent in 2-3 years? 

2.4 Diversification and Learning 

How extensive is your company... 

Acquiring manufacture technologies and skills entirely 
new to the company? 
Learning product development skills and processes 
(such as product design, prototyping new products, 
timing of new product introductions, and customizing 
products for local markets) entirely new to the 
industry? 

Acquiring entirely new managerial and organisational 
skills that are important for innovations (such as 
forecasting technological and customer trends; 
identifying emerging markets; and technologies; 
coordination and integration R&D; marketing, 
manufacturing, and other functions, managing the 
product development process)? 
Learning new skills in areas such as to fund new 
technologies, staff R&D functions, training and 
development of R&D, and engineer personnel for the 
first time? 

QQQQQQ 

Not 
extensive 

12345 
QQQQQ 

O 

O 

D 

QQQQ 

QQQ 

QQQ 

Strengthening innovation skills in areas where it had QQ 
no prior experience? 
Now, look ahead with regard to Diversification and Learning 

Compared to the current situation, do you expect that QQ 
your start-up will put more emphasize on seeking new 
managerial and organisational, R&D, etc. skills in 2-3 
years? 

QQ 

00 

0 

Q 

Q 

Very 
Extensive 

67 
QQ 

QQ 

QQ 

QQ 

QQ 

QQ 
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Explanations - Incremental vs. Radical for each category, 
? Radical process innovations fundamentally change the activities of an organisation and present a clear departure from the 

previous way of conducting business. Incremental process innovations do not cause significant departure from the status 
quo. 

? Radical oroduct/service innovations are characterised as breakthroughs in goods, services, and technologies. Incremental 
product/service innovations are improvements/expansions of existing products/services. 

? Radical administrative innovations evolve from entire new nodes in networks or new relationships among people who interact 
to accomplish a particular goal. Incremental administrative innovations rely on already established networks and already 
existing relationships among people to accomplish a particular goal. 

? Radical technical innovations are entire new technical systems directly related to primary work of the organisation. 
Incremental technical innovations are improvements of technical systems. 

3.1 Incremental/Rad ical Innovations 

How many incremental innovations realized your company in ... 
since the beginning? 

01 2-3 4-10 >10 
Processes QQQQQ 
Products AQQQQQ 
Services QQQQQ 
Administrative QQQQQ 
Technical QQQQQ 

And, how many radical innovations realized your company in ... 
since the beginning? 

01 2-3 4-10 >10 
Processes QQQDQ 
Products QD0QD 
Services QQQQQ 
Administrative QQ00Q 
Technical QQQQQ 

3.1.1 Incremental & Radical Innovation 
Performance 

Compared to your major competitors the company will 
introduce more radical new products/services 

(estimated) % of Total Sales from incremental 
products/services introduced by your company 

(estimated) % of Total Sales from radical 
products/services introduced by your company 

Strongly Strongly 
Disagree agree 

1 2 3 4 5 6 7 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 
% 5-10% 11-15% 16-20% 21-25% 26-30% >30% 

Q Q Q Q Q Q Q 
% 5-10°/o 11-15% 16.200/6 21-25% 26-30% >30% 

LV 

Different typologies of innovation exist. We like to know the degree of novelty? And, what is changed? 
Incremental vs. Radical innovations in, Processes. Products. Services. Administrative. and/or Technical 
features. 

Please indicate the number of incremental/radical innovations in each category. 



Incremental & Radical Innovation 
Performance 1234567 

(estimated) Research & Development expenditure as QQQQQQQ 
percentage of Total Sales for incremental innovations <0.5% 0.5-0.99% 1-1.99% 2-4.99% 5-9.99% 10-20% >20% 
(estimated) Research & Development expenditure as QQQQQQQ 
percentage of Total Sales for radical innovations <0.5% 0.5-0.99% 1-1.99% 2-4.99% 5-9.99% 10-20% >20% 

QQQQQQQ 
<1 year 1 year 2 years 3 years 4 years 5 years >6 years 

(estimated) Average time to market for radical Q Q QQ Q Q Q 
product/service innovation <1 year 1 year 2 years 3 years 4 years 5 years >6 years 

(estimated) Customer satisfaction with incremental Q Q QQ Q Q Q 
innovations very law satis- o. k. high very beyond 

low factory high ec- 
pectation 

(estimated) Customer satisfaction with radical Q Q QQ Q Q Q 
innovations very lav satis- o. k. high very beyond 

law factory high ex- 
pectation 

How many incremental innovations have been/will be Q Q QQ Q Q Q 
sold or applied to higher system in the east? None 1-2 3-5 6-10 11-15 16-25 >25 
How many radical innovations have been/will be sold Q Q QQ Q Q Q 
or applied to higher system in the pgt? None 1-2 3-5 6-10 11-15 16-25 >25 

3.2 Which of the following characteristics 
constrain/promote radical innovations constrain 0 promote 

Finance Q QQQ Q Q Q 

Legislation Q QQQ Q Q Q 

Government Policy Q QQQ Q Q Q 

Supply Chain (obtaining materials) Q QQQ Q Q Q 
Skills Q QQQ Q Q Q 

3.3 Resources for Innovations forkQth incremental Strongly Strongly 
and radical innovations disagree agree 

1 234 5 6 7 
The company has uncommitted resources that can Q QQQ Q Q Q 
quickly be used to fund new strategic initiatives 
The company has few resources available in the Q QQQ Q Q Q 
short run to fund its initiatives 

The company is able to obtain resources at short notice to Q QQQ Q Q Q 
support new strategic initiatives 
Now, look ahead with regard to Resources 

mar to the current situation, do you expect that your Q QQQ Q Q Q 
start-up will have a higher % resources to Total Sales 
available for innovations in 2-3 years? 
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Not 
4.1.1 How extensive is your company... extensive 

12 
Upgrading current knowledge and skills for familiar QQ 
products and technologies? 
Investing to enhance skills in exploiting mature QQ 
technologies that improve productivity of current 
innovation operations? 
Enhancing competencies to search for solutions for QQ 
customer problems that are near to existing solutions 
rather than completely new solutions? 
Upgrading skills in product development processes in QQ 
which the firm already possesses significant 
experience? 
Strengthening your knowledge and skills for projects QQ 
that improve efficiency of existing innovation activities? 
Knowledge is freely shared in our organisation QQ 
Now, look ahead with regard to Knowledge Management 

Compared to the current situation, do you expect that our QQ 
start-up will have more knowledge for innovation in 2-3 
years? 

Not 
4.2.1 How extensive Is your company... extensive 

12 
Equipped with managers who have gained higher QQ 
academic education (e. g. Doctorate, Master, etc. ) 
Equipped with managers who have previous experience QQ 
as entrepreneurs 
Enhancing management competencies by offering QQ 
continuing education, like part-time MBA Programs or 
taking advantage of courses for up coming intrapreneurs 
and executives 
Equipped with staff from different industries and QQ 
backgrounds 
Equipped with managers with long management and QQ 
leadership experience 
Open for change with regard to the business strategy, QQ 
products, services, and processes 
Equipped with manager who have the knowledge and QQ 
experience of how to accomplish objectives and 
accomplish organisation targets 
Now, look ahead with regard to Management 

Comar to the current situation, do you expect 
that your start-up will be more open for change and 

Compared to the current situation, do you expect that 
your start-up will be more influenced by financial 
objectives in 2-3 years? 
Com red to the current situation, do you expect that 
your start-up will be still managed by the founders of the 
company in 2-3 years? 

Very 
extensive 

3 4 5 6 7 
Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

QQQQQ 

QQQQQ 

QQQQQ 

Very 
extensive 

3 4 5 6 7 
Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 
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your strongest tie with regard to innovations. 

5.1 Organisational Network "directly related or within your company" 

is to champion a 
network as well as 

To what extent does each of the following No Great 
statements describe activities within your Extend Extend 

organisational network? 1 2 3 4 5 6 7 
Innovations are influenced by family and friends Q Q Q Q Q Q Q 

Innovations have been emerged from a social group Q Q Q Q Q Q Q 
related to Universities 
Innovations are influenced by formal business bodies Q Q Q Q Q Q Q 
and business people, (e. g. consultants) 
Innovations are influenced by informal social contacts Q Q Q Q Q Q Q 
with other business people (e. g. golf course effect) 
Innovations are influenced by a larger social network, Q Q Q Q Q Q Q 
e. g. external workshops, conferences 
The organisational network has experience in Q Q Q Q Q Q Q 
entrepreneurial activities 
Now, look ahead with regard to your company's organisational network 

mr to the current situation, do you expect that Q Q Q Q Q Q Q 
your start-up will have a-stronger organisational network 
to share knowledge in 2-3 years? 

To what extent does each of the following No Great 
statements describe your activities in Extend Extend 
interorganisational networks 1 2 3 4 5 6 7 
The company markets complementary new products with Q Q Q Q Q Q Q 

other companies 
The company established cooperative R&D agreements Q Q Q Q Q Q Q 
with other companies 
The company introduced new products/services to market Q Q Q Q Q Q Q 
with other companies 
The company jointly designed and manufactured new Q Q Q Q Q Q Q 

products with other firms 
The company is in central position within a network and Q Q Q Q Q Q Q 
seeks actively for new ties 
Now, look ahead with regard to your company's i nterorga nisational network 

m oared to the current situation, do you expect that Q Q Q Q Q Q Q 
your start-up will have a stronger ties in the 
interorganisational network in 2-3 years? 

5.3 Social Network Ties 

WWh or what body has influenced you most regarding innovation? Who? 
(e. g. examples for body: MBPW, SCE, LMU, GriinderRegioM ODEON, FHM, 
CEFS, etc. ) What body? 
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6.1 Outcomes 

With regard to internal risks and Strongly 
performance, the evaluation of innovations Disagree 
is hacprl nn- 

Strongly 
agree 

1 2 3 4 5 6 7 
The achievement of financial performance objectives Q Q Q Q Q Q Q 

The quantity and quality of the final outputs achieved Q Q Q Q Q Q Q 

The market performance of products/services Q Q Q Q Q Q Q 

Objectives criteria such as cost savings, quantity of Q Q Q Q Q Q Q 
new ideas, and patents filed. 
Organisational knowledge management performance Q Q Q Q Q Q Q 
measures (e. g. processes documented, patents, 
employ skill change, etc. ) 
An integrated financial and non-financial performance Q Q Q Q Q Q Q 
measurement performance system: e. g. The 
Balanced Score Card 
Customer satisfaction and retention measures Q Q Q Q Q Q Q 
Employee satisfaction and retention measures Q Q Q Q Q Q Q 

Now, look ahead with regard to your company' s outcomes/measurements 

Compared to the current situation, do you expect that Q Q Q Q Q Q Q 
your start-up will control the risk of radical innovations 
more extensiiely in 2-3 years? 

------------------------ ------ ------- ---------- -- ------- ---------- ------- 

NAPIE R UNIVERSITY 
I nrNBURCih 

I wish to receive the summary Business Report derived from this research 

Name: 

Address: 

Company: 

Phone: Email: 

Thank you for participating in this important study. 
Please return the questionnaire a. s. a. p in the pre-paid 

envelop or via Email to MLewrick@)aol. com 
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Assessment of Innovation Styles to 
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Business can be characterised and categorised in tangible (Physical, Financial), intangible 
Resources: (Technology, Reputation, Culture), and Human (Skills/Know-how, Capacity for 

Communication and collaboration, motivation). 

Higher System: is a company/vendor in the supply chain buying for example an invention from a 
smaller company (lower system) to integrate it in their product or market it by 
themselves. (see Spun-off) 

Incubation: is a business service provided very often by universities for start-up companies. The 
support includes e. g. inexpensive office space; however virtual incubation is becoming 
more common. The entrepreneurs using the service are the incubators. 

Innovation: is seen as the commercialisation of inventions (see invention). Within this study 
innovation is viewed as a series of changes in a complex system not only of hardware, 
but also of the market environment, production facilities and knowledge and the social 
contexts of the innovation organisation (see influencing factors of innovation styles). 

Innovation Style: is the way how companies manage their innovativeness. Some improve 
their products, services, processes, incrementally (see incremental innovation), 
while others are more radically (see radical innovation). Some companies sell their 
innovation or the entire business to a higher system (see higher system) 
while other slide into bankruptcy. Innovation styles are influenced by various 
factors and capabilities (see Innovation). 

Incremental in products, processes, services, etc. are improvements/expansions of existing 
Innovation: versions. It does not cause a significant departure from status quo. 

Invention: is the initial step in a long process to bring a good idea to widespread effective use. 
Innovations (see invention) are seen as the commercial is ation of inventions. 

Mature Companies: are established companies which have reached a more complex structure and 
functional complexity. 

Radical in products, processes, services, etc are breakthroughs/fundamentally change the 
Innovation: activities of an organisation or product, service, and process features 

(R&D) research & is the creative work undertaken systematically to increase the stock of knowledge 
development: and its application - includes basic research, applied research, and experimental 

development. 

Spin-off/Spin-out: is a new company established to commercialise the knowledge and skills of a 
university, division/department of a company 

Spun-off: is the sale of an idea, invention or innovation to higher system. 

Start-up: newly formed company. 
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Dear Participant, 

Thank you for agreeing to participate in this survey on innovation styles. This study is part of a larger research 
project of Napier University in cooperation with MBPW to examine changes in innovation styles. The objective of 
the research is to obtain a snapshot of how innovation styles change as businesses grow in revenue, corporate 
size and functional complexity. 

The answers to the questions below should help us understand which factors and antecedents are influencing the 
innovation styles on the time perspective. You, as a participant, are asked to answer a series of questions related 
to your company activities with regard to innovation which will take approximately 15 minutes to complete. Please 
be assured that confidentiality will be maintained throughout and after completion of this project. 

The research will form the major part of Mr. Michael Lewrick PhD thesis and has been approved by Dr Raeside, 
Director of Studies at Napier University Business School. Should you require any further information, or have any 
concerns, please do not hesitate to contact Mr. Lewrick (PhD researcher) - contact details below. Thank you for 
your participation in this study, it is greatly appreciated! 

Assessment of Innovation Styles to 
Create Innovation Driven Enterprises 

Michael Lewrick 

Münchener Business Plan Wettbewerb 
Schachenmeierstr. 35; 80636 München (Germany) 

T: 089 / 388 38 38-0 E: MLewrick@aol. com 

The content of this questionnaire is structured around the following 
innovation capabilities and influencing factors 

Capabilities & Influencing Factors 

Market and Customer Orientation 
Competitor Orientation 
Market and Competitive Environment 
Learning and Diversification 
Knowledge and Information 
Management & Leadership 
Social Network (Org. & Inter-Org. ) 

Innovation Performance 

Innovativeness 
Revenues from new products 
Time to market 
Customer satisfaction 
R&D as % from sales 
% of sales from radical or incremental innovation 
Resources 
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1.1.1 The company belongs to the following sector: 1.1.2 The companies core competence is: 

Health Care, Medical Industry Q R&D Q 

Biotech, Pharmaceutical Industry Q Manufacturing Q 

IT, Software, Computer Q Service Q 
Financial Services Q Logistics/Distribution Q 

Automotive Industry Q Sales/Marketing Q 
Consumer Goods Industry Q Consulting Q 
Service Industry Q Others 
Leisure, Lifestyle, Entertainment Industry Q 

Water, Wind, Energy Industry Q 
Others 

1.1.3 The company has been established: 1.1.4 The company has... number of employees 

1 year ago Li 1-5 Q 
2-3 years ago Q 6-15 Q 
4-6 years ago Q 16-50 Q 

7-10 years ago Q 51-100 Q 

>10 years ago Q 101-500 Q 
501-1000 Q 

> 1000 Q 

1.1.5 Please indicate your position within the 1.1.6 The company was founded as: 
company: 
General Manager/ CEO Q Start-up Q 

Manager/ Employee Q Incubator (University/Research Institute) Q 

Co-owner Q Spin-off Q 

Investor Q MBO (Management Buy Out) Q 
Other Other 

1.1.7 Your total tenure of managing Innovations: Years 
1.1.8 Sales in a typical year: in Euro 

1.1.9 Sales increase in % in a typical year: % 

1.2 When you think about your company how would you describe it reconsidering the following characteristics: 
Please tick on the bi-polar scale 0 

Customer Centric QQ Q QQ Product centric 
High risk taking QQ Q QQ Low risk taking 

modern QQ Q QQ traditional 
Regional/National/EU QQ Q QQ International 
Simple QQ Q QQ Complex 

Technology-Driven QQ Q QQ Non-Technology Driven 

Breakthrough QQ Q QQ Me-too" 
First to market QQ Q QQ Follower 

Flat organisation QQ Q QQ Hierarchical organisation 
Top-down strategy QQ Q QQ Bottom-up strategy 
Centralised QQ Q QQ Decentralised 
Business to Business QQ Q QQ Business to Customer 
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Innovation can be described as the ability to define and create new products and services and quickly bring them to 
market - an increasingly important source of competitive advantage. 

We are interested in what you think your company relates customer & competitor orientation to innovation and what 
you think about the market & competitor environment in your sector in general. Moreover we like to know how your 
company is obtaining new skills to create diverse products, services and processes. Please indicate the extent to 

which your company would posses the feature described by each statement: 

2.1. Customer Orientation 

We regularly meet customers to learn about their 
current potential needs for new products 
We constantly monitor and reinforce our under- 
standing of the current and future needs of customers 
We have a thorough knowledge about emerging 
customers and their needs 
Information about current and future customers is 
integrated in our plans and strategies 
We regularly use research techniques such as focus 
groups, surveys, and observation to gather customer 
information 
We have developed effective relationships with 
customers and suppliers to fully understand new 
technological development that affect customers 
needs 
We systematically process and analyse customer 
information to fully understand their implication for our 
business 

Now, recall the past of Customer Orientation) 

Compared to the situation when the company was in 

a start-uD Dhase, the company is in the present 
position more customer oriented 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 7 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

Q Q Q Q Q Q Q 

2.2 Competitor Orientation 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 7 
We regularly collect and integrate information about Q Q Q Q Q Q Q 
the products and strategies of our competitors 
We systematically collect and analyse information Q Q Q Q Q Q Q 

about potential competitor activities 
Managers in this company regularly share information Q Q Q Q Q Q Q 
about current and future competitors within the 
company 
Our knowledge of current and potential competitors' QQQQQQQ 

strengths and weaknesses is very thorough 

Now, recall the past of Competitor Orientation) 

mr to the situation when the company was in QQQQQQQ 
a start -ui) phase the company is in the present 
position more competitor oriented 
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2.3 Market and Competitive Environment 

Indicate your degree of agreement about Strongly Strongly 
how well these statements describe the Disagree Agree 
current market and competitive 
environment 1 2 3 4 5 6 7 

The actions of local and foreign competitors change Q Q Q Q Q Q Q 
quite rapidly in your major markets 
Technology changes in your industry were rapid and Q Q Q Q Q Q Q 
unpredictable 
The market competitive conditions were highly Q Q Q Q Q Q Q 
unpredictable 
Customers' product preferences change quite rapidly Q Q Q Q Q Q Q 
Changes in customers' need were quite Q Q Q Q Q Q Q 
unpredictable 
Now, recall the past of Market Environment! 

ComDared to the situation when the company was in QQ 
a start-up phase, the market and competitive 
environment is currently more turbulent 

2.4 Diversification and Learning 

Not 
How extensive is your company... extensive 

12 
Acquiring manufacture technologies and skills entirely QQ 
new to the company? 
Learning product development skills and processes QQ 
(such as product design, prototyping new products, 
timing of new product introductions, and customising 
products for local markets) entirely new to the 
industry? 
Acquiring entirely new managerial and organisational QQ 
skills that are important for innovations (such as 
forecasting technological and customer trends; 
identifying emerging markets; and technologies; 
coordination and integration R&D; marketing, 
manufacturing, and other functions, managing the 
product development process)? 
Learning new skills in areas such as to fund new QQ 
technologies, staff R&D functions, training and 
development of R&D, and engineer personnel for the 
first time? 
Strengthening innovation skills in areas where it had QQ 
no prior experience? 

Com r to the situation when the company was in QQ 
a start-uo phase, the company put currently more 
emphasises on seeking new managerial and 
organisational, R&D, etc. skills 

QQQQQ 

Very 
Extensive 

34567 
QQQQQ 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 

Q Q Q Q Q 
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Please indicate the number of incremental/radical innovations in each category. 

Explanations - Incremental vs. Radical for each category: 
? Radical process innovations fundamentally change the activities of an organisation and present a dear departure from the 

previous way of conducting business. Incremental process innovations do not cause significant departure from the status 
quo. 

? Radical oroducbservice innovations are charactersed as breakthroughs in goods, services, and technologies. Incremental 
product/service innovations are improvements/expansions of existing products/services. 

? Radical administrative innovations evolve from entire new nodes in networks or new relationships among people who interact 
to accomplish a particular goal. Incremental administrative innovations rely on already established networks and already 
existing relationships among people to accomplish a particular goal. 

? Radical technical innovations are entire new technical systems directly related to primary work of the organisation. 
Incremental technical innovations are improvements of technical systems. 

3.1 Incremental/Radical Innovations 

How many incremental innovations realised your company in ... in a typical year? 0 1 2-3 4-10 >10 
Processes Q Q Q Q Q 
Products Q Q Q Q Q 

Services Q Q Q Q Q 
Administrative Q Q Q Q Q 
Technical Q Q Q Q Q 

And, how many radical innovations realised your company in ... 
in a typical year? 01 2-3 4-10 >10 
Processes QQQQQ 
Products OOQOO 
Services QQQQQ 
Administrative OOOOO 
Technical QQQQQ 

3.1.1 Incremental & Radical Innovation 
Performance 

Compared to your major competitors the company introduced 
more radical new products/services in a tvwical year 

Strongly 
Disagree 

1 

QQQQQ 
QQQQQ 

Stron 
9Y 

6 agree 
7 

QQ 

QQ 

% of Total Sales from incremental products/services 
introduced by your company in a typical year 

QQQQQ 
69/0 5.109/o 11-15% 16-20% 21-25% 

% of Total Sales from radical products/services introduced by 5-10% 11-15% 16201/6 21-25% 
your company in a tvDical year 

QQ 26-30% >30 

QQ 
26-30% >30 
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Different typologies of innovation exist. We like to know the degree of novelty? And, what is changed? 
Incremental vs. Radical innovations in, Processes. Products. Services. Administrative. and/or Technical 
features. 



Research & Development expenditure as percentage Q Q Q Q 0 Q Q 
of Total Sales for incremental innovations <0.5% 0.5-0.99% 1-1.99% 2.4.99% 5-9.99% 10-20% >20% 
Research & Development expenditure as percentage Q Q Q Q Q Q Q 
of Total Sales for radical innovations <0.5% 0.5-0.99% 1-1.99% 2-4.99% 5-9.99% 10-20% >20% 

Average time to market for incremental Q Q Q Q Q Q Q 
product/service innovation <1 year 1 year 2 years 3 years 4 years 5 years >6 years 
Average time to market for radical Q Q Q Q Q Q Q 
product/service innovation <1 year 1 year 2 years 3 years 4 years 5 years >6 years 

Customer satisfaction with incremental innovations Q Q Q Q Q Q Q 
very bw satis- o. k. high very beyond 
by factory high ec- 

pectation 
Customer satisfaction with radical innovations Q Q Q Q 0 Q Q 

very ION satis- o. k. high very beyond 
IDN factory high a(- 

pectation 

How many incremental innovations have been sold Q Q Q Q Q Q Q 
or applied to higher system in the gast? None 1-2 3-5 6-10 11-15 16-25 >25 
How many radical innovations have been sold or Q Q 0 Q Q Q Q 
applied to higher system in the oast? None 1-2 3-5 6-10 11-15 16-25 >25 

3.2 Which of the following characteristics 
constrain/promote rradical innovations constrai 

n 
Finance Q 
Legislation Q 

Government Policy Q 
Supply Chain (obtaining materials) Q 
Skills Q 

0 promote 

QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 
QQQQQQ 

3.3 Resources for Innovations for both incremental Strongly Strongly 
and radical Innovations disagree agree 

123 4567 
The company has uncommitted resources that can QQQ QQQQ 
quickly be used to fund new strategic initiatives 
The company has few resources available in the QQQ QQQQ 
short run to fund its initiatives 

The company is able to obtain resources at short notice to QQQQQQQ 
support new strategic initiatives 
Now, recall the past of Resources 

om ared to the situation when the company was in a start- QQQQQQQ 
up phase, the company has currently a higher % resources to 
Total Sales available for innovations 
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Not 
4.1.1 How extensive is your company... extensive 

1 
Upgrading current knowledge and skills for familiar Q 
products and technologies? 
Investing to enhance skills in exploiting mature Q 
technologies that improve productivity of current 
innovation operations? 
Enhancing competencies to search for solutions for Q 
customer problems that are near to existing solutions 
rather than completely new solutions? 
Upgrading skills in product development processes in Q 
which the firm already possesses significant 
experience? 
Strengthening your knowledge and skills for projects Q 
that improve efficiency of existing innovation activities? 
Knowledge is freely shared in our organisation Q 

Now, recall the past of Knowledge Management 

Compared to the situation when the company was in Q 
a start uo Dhase, the company is applying more new 
knowledge to innovations. 

4.2 Management 

Very 
extensive 

234567 
QQQQQQ 

QQQQQQ 

QQQQQQ 

QQQQQQ 

QQQQQQ 

QQQQQQ 

QQQ 

Not 
4.2.1 How extensive is your company... extensiv 

e 2 3 4 
1 

Equipped with managers who have gained higher academic Q Q Q Q 
education (e. g. Doctorate, Master, etc. ) 
Equipped with managers who have previous experience as Q Q Q Q 
entrepreneurs 
Enhancing management competencies by offering Q Q Q Q 
continuing education, like part-time MBA Programs or 
taking advantage of courses for up coming intrapreneurs 
and executives 
Equipped with staff from different industries and Q Q Q Q 
backgrounds 
Equipped with managers with long management and Q Q Q Q 
leadership experience 
Open for change with regard to the business strategy, Q Q Q Q 
products, services, and processes 
Equipped with manager who have the knowledge and Q Q Q Q 
experience of how to accomplish objectives and accomplish 
organisation targets 

Now, recall the past of Management 

Compared to the situation when the company was in aQ 
is art uo phase, the company is now more open to change 

and radical innovations? 
Compared to the situation when the company was in aQ 
start-uo phase, the company is now more influenced by 
financial objectives 

Compared to the situation when the company 
13 

was in a start u phase, the founders are still managing 
the company 

QQQ 

Very 
extensiv 

56e 
7 

QQQ 

QQQ 

QQQ 

QQQ 

QQQ 
QQQ 

QQQ 

QQQQQQ 

QQQQQQ 

QQQQQQ 
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5.1 Organisational Network "directly related 

To what extent does each of the following 
statements describe activities within your 
organisational network? 

Innovations are influenced by family and friends 
Innovations have been emerged from a social group 
related to Universities 

or within your comr 

No 
Extend 

12 

QQ 
QQ 

)any" 

Great 
Extend 

34567 

QQQQQ 
QQQQQ 

Innovations are influenced byformal business bodies and QQQQQQQ 
business people, (e. g. consultants) 
Innovations are influenced by informal social contacts with QQQQQQQ 
other business people (e. g. golf course effect) 
Innovations are influenced by a larger social network, e. g. QQQQQQQ 
external workshops, conferences 
The organisational network has experience in QQQQQQQ 
entrepreneurial activities 
Now, recall the past of your company's organisational network 

wed to the situation when the company was in aQQQQQQQ 
start-up chase, the company has developed a stronger 
organisational network to share knowledge 

5.2 Interorganisational Network "between companies" 

To what extent does each of the following No Great 
statements describe your activities in Extend Extend 
interorganisational networks 12 34567 
The company markets complementary new products with QQ QQQQQ 
other companies 
The company established cooperative R&D agreements QQ QQQQQ 

with other companies 

yd to the situation when the company was in aQQQQ 
phase, the company has today stronger ties in 

WWh or what body has influenced you most regarding innovation? Who? 
(e. g. examples for body: MBPW, SCE, LMU, GründerRegioM, ODEON, FHM, 
CEFS, etc. ) What body? 

QQQ 
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Social networks can be explained as people's influence to get support from others and to champion a 
new product/service. We like to know about our organisation and interorganisational network as well as 
your strongest tie with regard to innovations. 



With regard to internal risks and Strongly Strongly 
performance, the evaluation of innovations Disagree agree 
is based on: 1 2 3 4 5 6 7 
The achievement of financial performance objectives Q Q Q Q Q Q Q 

The quantity and quality of the final outputs achieved Q Q Q Q Q Q Q 

The market performance of products/services Q Q Q Q Q Q Q 

Objectives criteria such as cost savings, quantity of Q Q Q Q Q Q Q 
new ideas, and patents filed. 
Organisational knowledge management performance Q Q Q Q Q Q Q 
measures (e. g. processes documented, patents, 
employ skill change, etc. ) 
An integrated financial and non-financial performance Q Q Q Q Q Q Q 
measurement performance system: e. g. The 
Balanced Score Card 
Customer satisfaction and retention measures Q Q Q Q Q Q Q 

Employee satisfaction and retention measures Q Q Q Q Q Q Q 
Now, recall the past of your company's outcomes/measurements 

m ared to the situation when the company was in Q Q Q Q Q Q Q 
a startup phase, the company controls the risk of 
radical innovations more extensively 

NAPIER UNIVERSITY 
I fINeURCM 

I wish to receive the summary Business Report derived from this research 

Name: 

Address: 

Company: 

Phone: Email: 

Thank you for participating in this important study. 
Please return the questionnaire a. s. a. p in the pre-paid 

envelop or via Email to MLewrick(o)aol. com 
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APPENDIX -6 

PRESSEIN FORMATION 

�Innovation Styles" 
Der MBPW wurde von der Napier University, Edinburgh als 
Forschungspartner ausgewählt 

München. 18. April 2006: 
�Innovatbn Styles" M das neue 

Forschungsgebiet Im Bereich des Innovatlonsmanagement, das die 
Wissenschaftler der Napier University in Edinburgh interessiert. Hierbei 
wird das lnnovatlonsverhaken Im Zeitverlauf In verschiedenen Phasen 
eifies Unternehmens untersucht. Von der Napier University wurde der 
MünchenerBuslness Plan Wettbewerb (MBPW) aus verschiedenen 
Regionen in Europa für diese Studie ausgewählt 

In einem umfassenden Auswanlvorfa ren wurde der MBPW aus verschiedenen 
Reg onon in Europa auagesucN. Da MBPW wurde wegen winos 
hervoaagenden Netzwerkes Mit InrtiMschon über 400 mtsdnar Unterstützung 
gegründeten Untornohmon und des attraldlvon High-Tech Standorts München 
als Fasc3wngspartner gewählt. Die Idee des MBPW, Innovalkos 
Grundungspotentlal in Anlehnung an den Buslnesspan"Woibowerb des MIT 
(Massachusetts Instäutot Technology) In Boston zu fördern, bestohtseit 
numehr 10Jahran. Die Bettagung der Untomatmon aua dem Nalzwork das 
MBAN wird bis Ende Juni 2006 durchgoftAtt. 

Dia von Michael Lewrkk am Lehrstuhl für Innovation E Tethmingy 
Management der Naplot University geleitete Untersuchung beschafllgiskh mg 
der Veränderung von �Innovation Slylos" in der TransMrmattensphaso vom 
Statt-up hin zum etabborInn Unternehmen Die Erforschung von Innovation 
Stybs" und die damit verbundenen Ehnfkj fakbren und Rosaourcen sind ein 
komplett neues Forschungsfeld. 
Es wird mil einem umfassenden Ansatz untersucht, %Wo erfdgeiche 
Unternehmen Ihre lrnovaüonstmhlgkod beibehalten. Bisherige Studien Im 
Bereich der Innovalonsfötzehung beschäftigen sich cur nit olnzolron 
Branchen, Forschungs- und Entwicklungsprojekten odor Typobgbn. Michael 
Lowe c und sein Team aus Edinburgh untersut en ganzheitlich die 
InnavaUonsfahlgkoil In Bezug auf die Produkte, Dienstleistungen, Prozesse, 
adrtirdsdrallvon Gegobenholten und tocftnäehen Lösungen. SchwetpunktmaQly 
worden hierbei die internen und externen Ehflussfakloten auf radikale und 
Inluomontele Innovationen ermittelt. Dies geschieht mg zwei oxklusM für dieses 
Vorhaben entwickele 1nnovah'on Msnagemsr! Audhs. So sogen neue 
Edcemtnkse gewonnen werden, wie sich das Imovalio nsvorhalen to Firmen 
durch steigende Komplextal, Untornohmensgroße und Umaslzwactrrium Im 
Ichverlauf verändert. Aus don Befunden atboiot Mldtael Lownck mA seinem 
Forschelsam ein Schema der InnovatIonsfahlpkei heraus, aus dem ein neues 
Innovatlonamodef entstehen sdl. 

MBPW 
Münchener 
Business Plan 

VBM 
BayME 
ntatfartrr, ýIlpmriar 

ý- 

r'l '. Grit, 
t; ý; Ik*KfV)rn. JC^sh 3`. "-19ü6'A"11i.; i G: ac. °. r';. IU; vsVanrtr-iIi . raia", ý.,;:, iiý 

r. "i,. 
ý.. ý,. ''E"'; ýAIi: ý+7. ý: 1"fra n@týaci? l; rrhi, 

'fuoäiiClrr, cýJ " +V, %': cri: ). (IL W. ýn; 3' '.... 3' 31_" 7v 'ýC 'C. yl; i;; c` F7 tSit 7ý; 
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Page 2/ Press Release 

Uber den MBPW L -ý Aw 

L. eitbAd F%w 

V- 

Der Münchener Business Plan Wottboworb ist eine Initiative von V*I&chaft, 
Hochschulen und Ferschungsolndchtungon. Er fdrdort do 
Grcndungsberdtschartauf brotor Basis und urtterstuztdte Geundung MBPW Innovativer Unternahmen - mg einem Schwerpunkt im Techndogleberdch. 
Der Münchener Business Plan Wenboworb versteht sich als do wesentlicher M hmK 
Partner Im Münchener Gr(ndemetzwerk und leiste[ einen Ballrag zur Stärkung 
der GrundoncuWt in der Region. Business Plan 

tborb 
Ergebnisse der ersten neun Jahre des MBPW 
Uber 400 LMfemehmen wurden mg Unfenstützung des MBPSV gegrindet und 
Onanzletl. Ober drotausond neue Arbeitsplätze sind durch diese Unternehmen 
entstanden und ca. 320 Mlo. Eure wurden in diese Urlorrnhmon InvesUert - 

vB 
davon sind atloln 238 AMo. Eure Venture Cap*ai und 25 Mo. Eure Business M 
Angd-K'pIllä` PR-Kornakt 6 ay ME 
Lafssa Kiesel 
Irresse und Oft nlrchkelsaibol 
MBFW CwnbN ýIfgqifqfiCT v ýýC*dIC 
Schscharmelerstr. 35 
80636 München 
Telefon: 089 - 388 38 38 -14 
Ema1: Lanssa. Klesd@mbpw. de 

MBPW 2006 
10 Jahre MBPW' Praimerung Excellence Stage und %brld of 
Entrepreneurs 
28. Jill 2006 

Gefeiert worden nicht nur die Sieger der Stufe 3, sondern auch das zehnphdge 
Bestehen des Munchener Bulnoss Plan Wottboworbs und alle Grundungon, 
die aus dem Weltbewerb hervorgegangen sind. Inder Leistungsshow �Wald of 
Entrepreneurs" adbn maglchst viola dieser Urlernahmen dam MBPW 
Netzwerk vorgeslolk werden. 

. 

? HYnrrr. ýrRk ýl. lilwl'rý":: kl:.. ll. 
JI 

. rr .. 
ýr 11 h... ". II'ýI" "Y^'. i r", rnlý . "r'I' r 

tllx'ý'r i. i^ýIº 
r ! eºelwrritis. 7"b 3', .Aý NUn:: " G4sýý i: 'atin r.:: 'ý+ru kiý,. r <., ̂ ti. 
74 -, ei(] ? A8: X7: 1 -tec130 3IiR Aý : Týs Strtlkf'ýýccrl. llnct>Lrt "\'r.; ý.: " t? 

r'If WQýI I'ITN'}' 'ilý1\Y ti1lTJMMýIIP 4'rný-.. ý', ": t ýt '. t.. _ 
__.,.,. 
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APPENDIX -7 

Via Email 

Subject: �Innovation Styles" 

Sehe geehrter IleL -- /Fii_ ..... 

. rle neulich angekUndl t Startet rur a. e :: tu1. e nr: ovat: or, 
: tylec", tai die jet h18Fi1 nilt ee. nenm weltweit elnz: "3artiger. 
".; rilnoernetzwerk vor, . -wr Hap]er University, UF: aufgew hit 

. ru rie. 
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Executive Summary 

Introduction to Research 

The research project of Napier University Edinburgh, in 
cooperation with Munich Business Plan Competition, 
explored changes in innovation styles as businesses grow in 

revenue, corporate size and functional complexity. The 

comprehensive study examined and compared the changes 
in innovation styles on a significant number of innovative and 
technology driven start-ups as well as mature companies. 
The consolidated findings from the survey provided fresh 
thinking towards a multi-faceted innovation concept to 

evaluate start-up companies. 

Research Instrument - IMA 

Objective of Research 

The general objective was to identify patterns for innovations 
and to proof correlations between e. g. growth, technology 
platform development, social networks, management styles, 
external driving forces, customer orientation, etc.. 
Key information gathered from the Innovation Management 
Audit (IMA - Start-ups) is processed by a sophisticated tool 
that weights the different capabilities and potential against 
the innovativeness of the company, and then provides an 
eye-catching graphic illustration of the success probability of 
the new venture. 

I 
The Innovation Management Audit (IMA) is 
designed to gather data from start-up 
companies about their Company 

IMA Characteristics, Customer and Competitor 

Start -up 
orientation, Market and Competitive 
Environment, Diversification & Learning, 
Innovativeness, Innovation Performance, L 
Innovation Capabilities (Knowledge & 
Management), Social Networks, and 
Outcomes by asking 53 key questions. 

-2006 -M-1 LeWncA- 

Innovation Model -ICP 

As a derivate from the idea of the legendary Funnel of 
Nümberg, this new evaluation concept: lnnovativeness, 
Capabilities & Potential Model (ICP) aims to make entre- 
preneurs as well as investors wise very quickly when key 
information (provided by the IMA) of the start-up is analyzed 
in it. Nine major capabilities are linked to a scorecard, 
showing the potential areas of improvement. On the other 
hand, innovativeness including innovation performance and 
amount of innovations (incremental & radical) realized in all 
typologies are taken into account to generate the success 
probability. 

-slo.. - 

Agenda 

1. Set up: Validation Process 

2. Basic Data for ICP 

3. Introduction to Research 

4. Set up of Questionnaires (IMA Start-up & Mature) 

5. Example Questions IMA Start-up 

6. Structure of the Consolidated Findings' Analysis 

7. Development of ICP Model from Consolidated Findings 

8. Outline of the ICP Model to Evaluate Start-ups/ ICP Calculation/ Results 

9. Questions to Experts to Validate ICP Model 

-20M -M -C- MnovtlbnW - 
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Set up: Validation of ICP 

The validation of the ICP is based on a discussion with experts specialized 
in entrepreneurship and/or innovation management. A selected group of 
academics, entrepreneurs, enterprisers and venture capitalists are asked 
to share their views and opinions on the ICP. 

In the end of this presentation some key questions about the ICP are 
stated. You, as an expert, are kindly asked to share your views about the 
ICP Model. 

The validation will form the major part of Michael Lewrick PhD thesis at 
Napier University Business School in cooperation with Munich University 
of Applied Sciences. Thank you for your participation in this validation 
process, it is greatly appreciated! 

2006 MrM*d Lewilc4 ffniýpus iii lnmvaiwn SMes 

Basic Data to develop ICP 

location: High-tech cluster Munich/Business Plan Competition (MBPW) 

, Methodology: Online Questionnaire 

.: innovation Management Audit (IMA) Start-up Companies 

. -innovation Management Audit (IMA) Mature Companies 

. ePopulation: 530 companies of the MBPW network 

.e Participants/realisable: n=216/n=171 companies 

, e, n=116 mature companies (> 2 years) 

n=55 start-ups (< 2 years) 

, ePosition of Participants: Start-ups Mature Companies 

78% CEO 60% CEO 
6% Manager 24% Manager 
13% Co-owner 15% Co-owner 
2% others 1% others 

MxJUei l upev xntiryln 
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Introduction to Research 

The research is based on four major pillars: Entrepreneurship, Social Network, Innovation Management, and Knowledge 
Management. The research instrument (IMA) is derived from a meta literature review in arena of these topics. The entire 
research aims to overcome the inconsistency, inconclusiveness and lack of expressiveness of other analysis focusing on 
similar topics. 

Entrepreneurship Social 

Field of investigation (Knowledge Management, 
Entrepreneurship, Innovation Management and 
Social Network) 

Organi- O Organisational behaviour (social, 

Context sational 
organisational & individual aspects) 

%behaviour 
O Content (nature of innovations / capabilities, 

deliverables and scope of innovative work) 

tj Knowledge O Context (wider environmental and strategic 

Management 
aspects, incl. market, competitors, customers, 

A etc. ) 

Innovation performance (attainment of 
innovation goals/ als/ congruence) & 

Content 
Innovation Innovation Styles (methods, techniques, and 

tools) start-up & mature companies 
Management ? to identify Changes in Innovation Styles 

- 006 -M_ Lew, rM- CIwlgnm YnniMmSlyMS- 

Set up of Questionnaires (IMA Start-up & Mature) 
Capabilities & Influencing Factors (CIF) Innovation Performance 

Market & Customer Orientation - Innovativeness 
Competitor Orientation - Revenues from new Products 
Market and Competitive Environment - Time to Market 
Learning and Diversification - Customer Satisfaction 
Knowledge & Information - R&D as % from sales 
Management & Leadership -% of Sales from radical/ 
Social Network (Org. & Inter-Org. ) incremental innovation 

Resources 

Time: T° 
Changes in Innovation Styles 

CIF: Educatlo Managerren Resources Custom 
ompstitor 

\ 
[... ] Kn4gledge Social Network 

o 
Qýý 

IMA Radkai Innovation 
Mag 

tun 
Start-up Performer= 

Inawne ftl 

What is ®® M is e Product Technic-al 
changed? 

Innovation Styles 

-20w -wrow L.. rUA- chwvn m Nmv.. m 5Mn- 
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Questions IMA- Overview 

4�tr Ill t-\IV%NtIT1 

a. n". N Irma 

. fl,. 

ý"... '... n 

ýY- 4ß. f, lr, nw. r free.. w 

The IMA Start-up consists out of 6 major blocks of questions: 

1. Basic Company Data 

2. ProducUService Development 
2.1 Customer Orientation 
2.2 Competitor Orientation 
2.3 Market & Competitor Environment 
2.4 Diversification & Learning 

3. Innovativeness 
3.1 Amount of radical & incremental innovations in all typologies 

(process, products, service, administration, technical) 
3.2 Innovation Performance 
3.3 Resources for Innovations 

4. Innovation Capability 
4.1 Knowledge 
4.2 Management 

5. Social Networks 

5.1 Organizational Networks "within the company" 
5.2 Inter-organizational Network "between companies" 

6. Outcomes 

-2006 -Mk Lsarck- CNn0. n Y ,a Syle. - 

Example - Questions IMA (2.0) 

Example - Customer Orientation 

Fxa"ýpýe 

We regularly meet customers to learn about their current 
potential needs for new products 

We constantly monitor and reinforce our under- standing 
of the current and future needs of customers 

We have a thorough knowledge about emerging customers 
and their needs 

Information about current and future customers is 
integrated in our plans and strategies 
We regularly use research techniques such as focus groups, 
surveys, and observation to gather customer information 

We have developed effective relationships with customers 
and suppliers to fully understand new technological 
development that affect customers needs 

We systematically process and analyze customer 
information to fully understand their implication for our 
business 

-2006 - Mtlwl lýwnck - CNnys, n trvgvfünn SryMn- 
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Example Questions IMA (3.0) 

_. sr fr 3 
YAY 

i. Eä "fit W AL 
ý-V"_ rv. "" J. 41 

naanao 
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u ü. üüu 

as it GQüu 

Mý cauu 

Fka' 
/e 

verrormance 
to your major competitors the company 
more incremental new products/services in a 

Compared to your major competitors the company 
introduced more radical new products/services in a typical 

Example Resources 

The company has uncommitted resources that can 
quickly be used to fund new strategic initiatives 

The company is able to obtain resources at short notice to 
support new strategic initiatives 

-2006-Mi -, ýnu - Cha. ge- nvwve- sMes- 

Example Questions IMA (4.0 & 5.0) 

EAU. 

ý. rrr 
-""___. 

0upan 'o 

avW .Q Y_ a, 
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ýý'jý "M4OYVYN 

=G QuoaCA 

ulYý. y 

Eramoie 

Example Innovation Capabilities - Knowledge 

Investing to enhance skills in exploiting mature 
technologies that improve productivity of current 
innovation operations? 
Enhancing competencies to search for solutions for 
customer problems that are near to existing solutions 

Example Social Network - Organizational 

Innovations have been emerged from a social group 
related to Universities 

Innovations are influenced by formal business bodies and 
business people, (e. g. consultants) 
Innovations are influenced by informal social contacts 
with other business people (e. g. golf course effect) 

-2006 -Mr l lwwnck- CM ges in Innwatlan Stylaa- 
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Example Questions IMA (6.0) 
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Example - Outcomes 

1Xamolg 

With regard to internal risks and performance, the 
evaluation of innovations is based on: 

The quantity and quality of the final outputs achieved 

Objectives criteria such as cost savings, quantity of new 
ideas, and patents filed. 

measures (e. g. processes documented, patents, employ 
skill change, etc. ) 

An integrated financial and non-financial performance 
measurement performance system: e. g. The Balanced 
Score Card 

satisfaction and retention measures 

Structure of the Consolidated Findings' Analysis 

M t 
"The first step of the analysis is the 

a ure comparison between mature companies companies 
when they were in a start-up phase and 

0 start-ups today, to see if start-ups today 

Start up Mature have similar innovation styles as mature 
vý 

phase phase companies when they were in a start-up 
phase. 

--' --- ---'- '- ' -"'- "'- -- lýThe second step of the analysis is the The 
between mature companies in 

their past and in their present, to see what 
changes in innovation styles happened 
over time to HPs (High Performers), AvPs 
(Average Performers) and LPs (Low 

Start up 
LL/ 

------ýý 
I Performers). 

phase 
-_-; jeThe third step analyzes the comparison 

Start-up 
between start-ups today and mature 
companies today, to see what capabilities, 

companies tools and strategies, with regard to 
innovation, start-ups should focus on in 
order to become successful mature 
companies. 

-2006-Md, L. fl -Ch gs. nimov. UOn51)N. - 
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Development of ICP Model from Consolidated Findings 

- The consolidated findings on changes in innovation styles for start-up and 
mature companies are the groundwork for the ICP model. 

- The innovation styles that successful and innovative mature companies applied 
in the past and today are seen as best practice for up-coming start-up 
companies. 

- The ICP uses a weighting system based on the business behavior that 
successful mature companies applied when they were in a start-up phase and 
what these companies are doing at the moment to stay innovative. 

-A start-up which is in the evaluation process will be asked to answer the 
questions stated in the IMA Start-up. The information is transformed into a 
Scorecard for Capabilities & Potential to provide an estimation on different key 
elements to be successful. Innovativeness (amount of incremental & radical 
innovations) and Innovation Performance is applied directly in the ICP. 

- The ICP gives a graphical representation of the probability of success on graph 
for a start-up company measured on innovativeness and capabilities & 
potential. 

-2006-M L. wd - ChW, ý Sty%, - 

Outline of the ICP Model to evaluate Start-ups 

Success Probability 
w 

ý' 
tl+!. \0 

00 
80 Very Hlgh 
80. 

e 70 f 
TOý; High 60. 

IMA 50. 

i"w Start-up C Low 30 
x 

c 

po Very Low 
-r- 

ý"ýwý, -�-� 0 10 10 10 40 wW 10 M sa tao 

Capabllltles 8 Pobntld 

Q Capabilities & Potential Overall Score: 
A2 Weighting =1 (not relevant) 9 

Weighting -2 (relevant Startyps) " 
X Weighting -3 (relevant AvPs) 

Weighting =4 (relevant HPs) 
<25 = Very Low 

'L+ Innovatlvsn. sa 
25-50 - Low 

T Weighting = 0,5 (constrain) 50-75 = High 
High Weighting =1 (neutral) >75 = Very 

Weighting = 1,5 (promoter) 
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Result of ICP 

Success Probability 
Value innovativeness for 100% 
start-up under evaluation 

based on innovation 90% Success Probability for Very High h ry 9 performance and Start-up evaluated based on 
radical & incremental 

L 

80%- best practice HP & AvP 
novations in all typologies considered for development 

ICP 
70%- 1 

y High 
C 

60%- 

50% - --- --------------- 

C 40% 

Low 
30%- 

20%- 

10%_ Very Low 

0% 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100 

Value Capability & % 

Potential arrived from Capability & Potential 
overa ll Scorecard for start- up 

under evaluation. 
-21108 -Mriwi lsrriü - CMngeý in ýirovsoon S", - 

Questions to Experts (I) 

1. Do you think this model takes into account all the aspects that make a 
start up successful? 

2. Do you think the ScoreCard on capabilities and the graph showing the 
success probability give enough details for an investor to be able to 
decide? 

200E - M0 & Lwrck - Chr n Mw. UUn OMas - 
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Questions to Experts (II) 

3. Do you think the research approach and the derived ICP model 
contribute to unlock the mystery at the heart of entrepreneurship & 
innovation? 

e ... 

4. What limitations do you see in the ICP model? What dimensions 
should be added to make this model even more powerful? 

-2006 -Mwneel Lew, - cMnge, m kwnvauan SMea- 

Questions to Experts (III) 

5. Please indicate your field of expertise and knowledge with regard to 
innovation & entrepreneurship: 

Academic 

Q 
Venture Capitalist/ Business Angel/ Investor 

Q 
Entrepreneur/ Enterpriser 

6. Please be kind enough to state any further comments on the 
Research Approach, Instrument (IMA), and/or ICP Model: 

-2006 -Mh. N L -k- cMng. nnnm. uaisryl.. - 
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Start-up answers 
question in IMA Start - 

up in 9 categories 
a. v.. w.. 

1Y3t687 

Steps to calculate the value 
of the X-axis Capabilities & Potential 

Consolidated result for 
each block of questions is 

captured in Scorecard 
T 

based on best practice v, O 
AvP and HP a"""ti< 

sv. Tot w. ý.. uý....... 
O 

_. 

SM. 51 61 71 

6----Y-1 8000 
000 10 0 10 1 
0000 14 1 
0000008 
00 30 00 30 ION, 

0000.0 70 
0- 4": 00900009 

_ºý! 
J_4ý! Y_ tLti 

_ý 
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ICP Calculation (II) in 
anovativeness 

is based 

mount Of incremental & 
radical innovations in all 

typologies 
New many incremental Innovations r"allzrdyour comp W ý. M 
.. sines the bo lnnin ?O-34- 10 >10 

345ia 
Processes x 
Products "ai 

x 
Services 

q ysb Low amount of innovations results in negative " 
weighting, average in neutral weighting, and high Technical 

amount of innovations in positive weighting 
©Mwrn.. 
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APPENDIX - 10 

Table Appendix 10-1 provides the Parsimony-Adjusted Measures for the three 

models. The PRATIO indicates the number of constraints in the model being 

evaluated as a fraction of the number of constraints in the independent model. The 

PNFI is the result of applying the PRATIO to the NFI. The PCFI is the result of 

applying parsimony adjustments to the CFI. In comparison to the baseline model 
(Section 6.1.4 Table 6-11) this index takes the degrees of freedom for the two 

models into account. The IFI with a close value to 1.0 indicates a good fit. The same 

is recognised for the TLI and CFI. 

Model PRATIO PNFI PCFI 

Default model . 278 . 162 . 158 

Saturated model . 000 . 000 
. 000 

Independence model 1.000 
. 
000 

. 
000 

Table Appendix 10- I: PRATIO 
Source: based on factor model chapter 6 

Table Appendix 10-2 provides the NCP. The NCP is an estimate of the no centrality 

parameter obtained by fitting a model to the population moments rather than to the 

sample moments. 

Model NCP LO 90 HI 90 

Default model 156.231 118.114 201.787 

Saturated model . 000 . 000 
. 000 

Independence model 363.066 302.530 431.056 

Table Appendix 10-2: NCP 
Source: based on factor model chapter 6 
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Table Appendix 10-3 provides the FMIN which indicates the minimum value of the 
discrepancy. 

Model FMIN FO LO 90 HI 90 

Default model 1.445 1.359 1.027 1.755 

Saturated model . 
000 

. 
000 

. 
000 

. 
000 

Independence model 3.470 3.157 2.631 3.748 

Table Appendix 10-3: FMIN 
Source: based on factor model chapter 6 

Table Appendix 10-4 provides the RMSEA and the PCLOSE. The PCLOSE is the 

probability for testing the null hypothesis that the population RMSEA is no greater 

than 0.05. A RMSEA of 0.5 or less indicates good fit which is given for both the 
default and independence model. 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model 

Independence model 

. 
369 

. 296 

. 
320 

. 270 

. 419 

. 323 

. 
000 

. 000 

Table Appendix 10-4. RMSEA 
Source: based on factor model chapter 6 

Table Appendix 10-5 provides the Akaike Information Citerion (AIC). The 

saturated model is the smallest and indicates a better fit than the default model and 
the independence model. 

Model AIC BCC BIC CAIC 

Default model 254.231 262.612 

Saturated model 108.000 118.286 

Independence model 435.066 438.494 

Table Appendix 10-5: AIC 
Source: based on fuclor model chapter 6 
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Table Appendix 10-6 provides the ECVI for the three models. The ECVI is same as 

the AIC, except for a constant scale factor. 

Model ECVI LO 90 HI 90 MECVI 

Default model 2.211 1.879 2.607 2.284 

Saturated model . 939 . 939 
. 939 1.029 

Independence model 3.783 3.257 4.374 3.813 

Table Appendix 10-6: ECVI 
Source: based on factor model chapter 6 

Appendix Table 10-7 provides the HOELTER (0.05 and 0.01) for the default and 
independence model. 

HOELTER HOELTER Model 

. 05 . 01 

Default model 13 17 

Independence model 15 17 

Table Appendix 10-7: HOELTER 
Source: based on factor model chapter 6 

Appendix Table 10-8 provides the execution time summary with a total of 0.141 

Minimization: 
. 015 

Miscellaneous: 
. 126 

Bootstrap: 
. 
000 

Total: 
. 
141 

Table Appendix 10- 8: Time Summary 
Source: based on factor model chapter 6 
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