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ABSTRACT 

Jyrki Peltomaa 
THE EARLY ACTIVITIES OF FRONT END OF INNOVATION IN OEM COMPANIES 
USING A NEW FEI PLATFORM AS A FRAMEWORK FOR RENEWAL 

Lappeenranta 2014 
137 p. 

Acta Universitas Lappeenrantaensis 585 
Diss. Lappeenranta University of Technology 
ISBN 978-952-265-629-2, ISBN 978-952-265-630-8 (PDF) ISSN-L 1456-4491, ISSN 146-4491  

The main goal of this study is to create a seamless chain of actions and more detailed 
structure to the front end of innovation to be able to increase the front end performance 
and finally to influence the renewal of companies. The main goal is achieved through by 
the new concept of an integrated model of early activities of FEI leading to a discovery of 
new elements of opportunities and the identification of new business and growth areas. The 
procedure offers one possible solution to a dynamic strategy formation process in innovation 
development cycle. In this study the front end of innovation is positioned between a strategy 
reviews and a concept creation with needed procedures, tools, and frameworks. The starting 
point of the study is that the origins of innovation are not well enough understood. The 
study focuses attention on the early activities of FEI. These first activities are 
conceptualized in order to find out successful innovation initiatives and strategic renewal 
agendas. A  seamless chain of activities resulting in faster and more precise identification of 
opportunities and growth areas available on markets and inside companies is needed. Three 
case studies were conducted in order to study company views on available theory doctrine 
and to identify the first practical experiences and procedures in the beginning of the front 
end of innovation. Successful innovation requires focus on renewal in both internal and 
external directions and they should be carefully balanced for best results. Instead of 
inside-out mode of actions the studied companies have a strong outside-in thinking mode 
and they mainly co-develop their innovation initiatives in close proximity with customers 
i.e. successful companies are an integral part of customers business and success. Companies 
have tailor-made innovation processes combined their way of working linked to their 
business goals, and priorities of actual needs of transformation. 

The result of this study is a new modular FEI platform which can be configured by 
companies against their actual business needs and drivers. This platform includes new 
elements of FEI documenting an architecture presenting how the system components work 
together. The system is a conceptual approach from theories of emergent strategy formation, 
opportunity identification and creation, interpretation-analysis-experimentation triad and 
the present FEI theories. The platform includes new features compared to actual models of 
FEI. It allows managers to better understand the importance of FEI in the whole innovation 
development stage and FEI as a phase and procedure to discover and implement emergent 
strategy. An adaptable company rethinks and redirects strategy proactively from time to 
time. Different parts of the business model are changed to remove identified obstacles for 
growth and renewal which gives them avenues to find right reforms for renewal. 

Keywords 

Front end of innovation, early activities of FEI, fuzzy front end, opportunity identification, 
emergent strategy formation, interpretation, uncertainty, change, renewal 
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Glossary and general definitions 
 
 
 

Architectural Innovation (AI) AI is the reconfiguration of an established system 
to link together existing components in a new  
way. 

Back end of Innovation (BEI) Development and implementation of new 
concepts. 

BSC Balance Score Card. 
Business Intelligence (BI) BI   is   a   set   of   methodologies,   processes, 

architectures,  and  technologies  that  transform raw  
data into meaningful and useful business information 
and purposes. 

Business Model Management’s hypothesis about what customers 
want, how they want it, and how the company  
organizes  to  best  meet  identified  needs,   
and make a profit. 

Capability Defined the ability to perform actions and tasks 
successfully based on the practicing of specific skills. 

Competence Competence (or competency) is the ability of an 
individual to do a job properly. 

Concept Defined form with features and customer 
benefits combined with an understanding of the 
technology needed. 

Cross-functional team Cross-functional teams often function as self-directed 
teams assigned to a specific task which calls for the 
input and expertise of numerous departments. 

Data Analytics (DA) DA is the science of examining raw data with the 
purpose   of   drawing   conclusions   about   that 
information. 

Dynamic Capabilities The firm’s ability to integrate, build, and 
reconfigure internal and external competences to 
address rapidly changing environments. 

Early Activities of FEI Activities  to   identify  elements  of   new 
opportunities. 

Early Warning Signal (EWS) Information on an emerging dangerous 
circumstance where that information can enable 
actions in advance to reduce the risks involved. 

Efficiency A level of performance that describes a process 
that uses the lowest amount of inputs to create  
greatest amount of outputs. 

Emergent In the process into being or becoming prominent. 

Enactment Something   completed   successfully   and   goal 
reached. 

Foresight Perception  of  the  significance  and  nature  of 
events before they have occurred and the act of 
looking forward. 
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Front End of Innovation (FEI) Activities that come before the formal product 
development (opportunity identification, 
evaluation, idea generation, selection of ideas,  
new concept development). 
 Fuzzy Difficult to perceive, a confused situation with lacking 
order, and so difficult to understand. 

Fuzzy Front End (FFE) Pre-development activities of new product 
development with fuzzy nature. 

Goal An outcome or achievement which effort is 
directed or aimed with generic long-term action. 

Initiative An act or strategy intended to resolve a difficulty or to 
improve a situation with a fresh approach to 
opportunity taking charge before others do. 

Innovation Innovation consists of the generation of a new 
idea and its implementation into a new  
product, process or service and resulting in benefits 
for customers or company itself. 

Innovation Development Stage 
(IDS) 

Cycle from opportunity identification to 
implementation and acceptance from market creating 
positive cash flow. 

Innovation Index Percentage of revenues from products or services 
that are presented to markets during 3 last years. 

Innovation Portfolio The set of all innovation initiatives and programs 
an innovation-oriented organization holds at  
a given point in time and the relationships  
between these initiatives and programs. 

Interface Interface enables separate and sometimes 
incompatible elements to coordinate effectively. 

KPI Key   Performance   Indicator   is   quantifiable 
measurement that reflects the critical success  
factors of an organization. Key Performance  
Indicator reflects the organizational goals. 

Model vs. framework A model is a theoretical construct that represent  
something using the set of variable quantities and  
the logical relationships among them. 
A conceptual framework is used in research to give  
an overall picture of the possible courses of action  
or to bring a preferred approach to a thought or  
idea. 

Modular Architecture (MA) Design   of   a   system  composed   of   separate 
components (modules) that are connected 
together. 

Module Functional units that can be integrated into larger 
modular application. 

New Concept Development (NCD) Provides a common language to FEI -elements: 
opportunity identification, opportunity 
analysis,  idea  generation,  idea  selection and 
concept and technology creation. 
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NPD New Product Development. 
NPV Net Present Value. 
Objective Specific action, objective supports attainment of the 

associated goal, mid to short term, and measurable OEM Own Equipment Manufacturing. 
Opportunity A customer or technical need that the company 

or individual realizes by design or default to  
capture competitive  advantage,  respond  to   
a threat or solve a problem. 

Performance The results of activities of an organization over a 
given period of time. 

Platform System architecture and management mechanism 
for optimal mix of modules. 

Radical Innovation (RI) Is a product, process or service with  
either unprecedented performance features or  
familiar features that offers significant improvements
in performance or cost that transform existing markets
or create new ones. 

Strategy A pattern in a stream of decisions in order to 
identify, formulate, and develop a pathway into 
vision, renewal, and long-term success. 

Strong Tie Tend to bond similar people to each other, and 
tend to cluster them together such that all  
are connected, and information obtained is  
more likely to be redundant and network channel is 
therefore not a channel for innovation. 
 Synthesis The combination of components or elements to form a 
connected whole. 

System A system is a regularly interacting or 
interdependent group of items forming a unified 
whole. 

System Design Process of defining the architecture, components, 
modules and interfaces. 

Weak Tie Help   people   stay   connected   and   leverage 
relationships, allow easily codified information to travel 
quickly across social distance and is likely  to  provide  
information  from  disparate parts of the system. 
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1 Introduction 

1.1 Background of the study 
 

In the long run innovation is a key factor to survival and growth of companies (Tidd et 

al., 2001). The innovation literature defines innovation cycle as a cycle which includes 

the front end of innovation (FEI) and the back end of innovation (BEI). FEI is a phase to 

discover and develop new concepts (NCD). The back end of innovation is a phase to 

implement new concepts into products, services and  methods  offering  new  competitive  

advantages  and  benefits  for  the  firm  itself  or  its customers. The back end of 

innovation is a well-known and documented phase with procedures like the stage gate 

model (Cooper, 1990). The front end of innovation is also called Fuzzy Front End (FFE) 

which is phrased as a confused phenomenon lacking order and which is difficult to 

understand whereas the front end is a more manageable. FEI represents one of the 

greatest opportunities for improving the overall innovation process and capability (Koen 

et al., 2001, Herstatt et al., 2004, Reid and de Brentani, 2004). An overall understanding 

of this important phase of Innovation Development Stage (IDS) would be most important. 

IDS presented in the Fig. 1.1.1 is positioned in the well-known context of four main stages 

in  a  product's  life  cycle  which  are  market  introduction,  growth,  maturity and,  

saturation. Deviating from this doctrine, IDS is a starting-point of the product life-time 

stages in this study. 

 
 

Figure 1.1.1. The early activities of FEI is a new perspective in innovation development. 
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The IDS includes FEI resulting in the new concept development, implementation of new 

concepts in BEI, and procedures during and after market launch with possible corrective 

actions. The new approach of FEI and focus of this dissertation is the early activities of 

FEI in order to better understand the importance of the first activities in the product life cycle. 
 
The entire innovation process needs to be aligned with the business strategy to ensure an 

uninterrupted, flowing pipeline of new products and processes with value to the firm (Koen 

et al., 2001) and customers. The front end of innovation is a phase where elements of 

opportunities are discovered and developed into the new concepts and innovation project 

plans which are also the objects of an emergent strategy formation. The dynamics of 

strategy formation in FEI is one of the key areas of the study. 
 
The last phase of FEI includes new concept development with transforming opportunities 

into new business concepts, project plans, and feasibility studies. Building business case is 

the last of the up-front stages in FEI before serious development work starts. New concept 

development is a well-known procedure and is therefore excluded from this study. Stage-

gate procedures often start from idea or discovery. 
 
Major questions arise from models available today: 1) Which procedures are conducted in 

companies resulting in new opportunity identification i.e. which early activities take place 

before and during an opportunity identification? 2) How do ideas and new opportunities 

emerge in companies? 3) How strategy formation can be integrated to FEI?  

 

What all successful entrepreneurs have in common is a commitment to the systematic 

practice of innovation (Drucker, 1998). A new concept of the early activities of FEI is a 

metaphor conceptualized during this study including procedures before NCD (Fig. 1.1.1). 

The innovation development stage is a first phase in product life time management. There is 

no product life cycle without a successful product or service innovation development phase. 
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1.2   The structure of the thesis 
 

This conceptual research is divided in six phases and chapters (Table 1.2.1): Preparatory, 

theoretical, conceptualizing, fieldwork, introducing results, and conclusion phases. 
 
Table 1.2.1. The structure and tasks of the research process. 
 
 
 

Phases Tasks Chapters 

Preparatory phase. Introducing a new, practically relevant, 
theoretically interesting problem and 
research gaps. 

Ch. 1. 

Theoretical phase. Obtaining a profound understanding of 
the topic i.e. doctrine of actual FEI. 
 
Key definitions and available concepts 
are studied and presented. 
 
Boundary theories were studied to 
complement innovation theory of today. 
 
Formulation of final propositions and 
research questions. 

Ch. 2. 

Conceptualization of 
the early activities of 
FEI. 

Creating and showing a theoretical and 
novel concept system combining 
different research areas. 

Ch. 3. 

Fieldwork phase. Screening and clarification actual 
concepts in real-life environment in three 
companies. 

Ch. 4. 

Introducing results. Presenting main results, findings and 
answering of the research questions. 

Ch. 5. 

Conclusions phase. Presenting the originality, value, validity 
and limitations of the results. 

Ch. 6. 
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1.3 Research strategy and methodologies 
 

This chapter explains the strategy and methodological choices of the research which 

include the research gaps, the positioning of the study, the main goals and objectives of 

the study, methodologies, and evaluation. Fig. 1.3.1 highlights the overall strategy and 

progression of thesis. Basis of the thesis is the present FEI models and frameworks. 

Opportunities do not fall from the sky ready to implement i.e. opportunities are assumed to 

be constructed with a chain of different actions. Something is missing from the beginning of 

innovation chain in order to create a seamless chain of actions leading to a successful 

exploration of new opportunities and the creation of new concepts. The new integrated 

model of FEI is conceptualized to fill the missing elements. Fig. 1.3.1 describes the overall 

progression of the work and the next Ch. 1.3.1 describes the research gaps, positioning, and 

goals of the study. 
 

 
 
 
Figure 1.3.1. Strategy and progression of this thesis work. FEI platform is conceptualized from 
research gaps presented in actual models and frameworks, the chosen boundary research areas, and 
real-life experiences in companies by the means of the new integrated model of FEI. 
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Systemic, theory-driven approach offers a level of robust understanding that becomes a 

foundation for effective practice (Friedman, 2003). 

 

Case studies were conducted to study company real-life procedures on available theory 

doctrine, identify practical experiences and procedures in the beginning of innovation. Case 

studies were conducted using questionnaire (App. 1) in order to identify real-life experiences 

and activities in the beginning of FEI. Questions in App. 1 emerged from research gaps, 

questions, propositions, and theories. 

1.3.1 Research gaps, positioning, and goals of the study 
 

The research gaps of the study 
 

Researchers have asked for a better understanding of the concept of FEI (Koen et al., 2001, 

Khurana and Rosenthal, 1998). The front end of innovation presents one of the greatest 

opportunities for improving the overall innovation process and capability (Koen et al., 

2001, Herstatt et al., 2004, Reid and de Brentani, 2004). Koen and Kleinschmidt (2008) 

proposed in their research that predevelopment phase (FEI) of innovation process is an area 

that is critical to the innovation process and where little scholarly research exist. They also 

stated that there have been no empirical studies in the nascent literature evaluating the 

importance of the organization’s vision to the predevelopment innovation efforts. The 

research of front end of innovation has not identified practical models of strategy alignment 

to be integrated in FEI, but emphasizes the importance of strategy (product strategy and 

portfolio planning) i.e. strategy-based FEI. Empirical findings show a strong relationship 

between predevelopment performance and having an effective predevelopment strategy 

(Koen and Kleinschmidt, 2008). Khurana and Rosenthal (1998) asked for more studies and 

better understanding of the dynamics of implementing strategy. These issues present the 

initial research gap of strategy implementation in FEI. The research gap is connected to 

management research in order to identify available strategic procedures for the new model. 

The research of management and specifically strategy formation issues are studied to find 

possible procedures of strategy implementation into the innovation process. In this view, 

emergent strategy formation has raised special interest. 
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The opportunity identification is the first activity in many FEI models and frameworks today. 

The actual FEI models do not define accurately enough the procedures and actions leading to 

opportunity identification accurately enough. This is a second research gap of actions resulting 

to new business opportunity identification. This is why entrepreneurship research review was 

chosen in order to shed light on this subject. Innovation is the introduction of something new 

such as a product, process, service, technology, strategy, or managerial practice (Edwards 

and Gordon, 1984) successfully on the markets. Within the entrepreneurship context, 

innovation has been defined as a process of identifying and utilizing opportunities to create 

new products, services, or work practices (Van de Ven, 1986) which links it closely to FEI. 

Entrepreneurship context and specially opportunity identification procedures and theories 

were studied to find out how they are complementing the present context of FEI. 

 

The third research gap is in early procedures, which need further study to clear-up how new 

ideas and concepts emerge in companies from the well-springs of new opportunities in 

the markets. The organization research and knowledge management including 

interpretation and information processing are target areas for closing this research gap. 
 
The early activities of FEI is a new concept into innovation research describing procedures 

resulting in a new opportunity identification, adding new value to innovation theory, and 

describing a black box of first steps in FEI.  
 

The positioning of the study  

 

As a summary of the research gaps and the positioning the study the Fig 1.3.1.1 is presented to 

be able to connect value adding parts of management, entrepreneurship, organization, and 

innovation research into a new concept and model of the early activities of FEI. The 

complementary research areas were studied to identify elements of early activities leading to 

successful opportunity identification, better understanding of total FEI process, and solving 

weak points of early activities in present models of FEI. 
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Figure 1.3.1.1. Positioning the study in the fields of complementary research areas. These boundary 
research areas are the enabling parts in order to conceptualize a new structure in the beginning of 
FEI. This is a new perspective to actual research of FEI. 
 
Research areas are studied more closely in the theory part of this study (Ch. 2) in order to 

identify new procedures in FEI. Research gaps and theory review result finally in the 

research proposition and questions (Ch. 2.5). 

 

The main goals of the study  

 

The main goal of this study is to create a seamless chain of actions and more detailed structure 

to the front end of innovation to be able to increase front-end performance, ability to define 

strategic innovation initiatives, and finally influencing on renewal of companies. One goal 

emerging from research gaps is to create a strategy-based concept and integrated model of early 

activities of FEI leading to the identification of new business opportunities. By the means of an 

integrated model of early activities companies can better understand the importance of FEI to be 

able to manage fuzziness and to plan their own successful processes of FEI. Goals and 

objectives are presented in the Table 1.3.1.1 in order to describe differences between goals and 

objectives of this study. 
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Table 1.3.1.1. Goals and objectives of the study. 
 
 

Goals Objectives 

Main goal of the study is to create 
seamless chain of actions and more 
detailed structure in FEI… 
 

to be able to increase front-end 
performance. 
 
 Implementing strategy in FEI… to be able to define strategic innovation 
initiatives for influencing on strategic 
renewal. 

New integrated model of early activities 
in FEI… 

to be able to identify new business 
opportunities. 

Better overall understanding of FEI… to be able to outline and plan real-life 
procedures. 

 
 
 
Based on present FEI theories and connected to complementary research areas (Fig. 1.3.1.1) a 

new system-level and integrated concept of the early activities of FEI is modeled and further 

developed into a FEI platform which is an adaptable and reconfigurable concept to different 

kind of companies. 

1.3.2 Conceptual-analytic research approach 
 

A conceptual framework is used in this study to outline possible courses of action or to 

present a preferred approach to an idea or thought. Miles and Huberman (1994) defined 

conceptual framework as a visual or written product, one that explains the key factors, 

concepts, or variables and the presumed relationships among them. A conceptual framework 

is described as a set of broad ideas and principles taken from relevant fields of enquiry and 

used to structure a subsequent presentation (Reichel and Ramey, 1987). The conceptual-

analytic research approach was used in this research to define on conceptual-level what 

happens in the beginning of FEI. Companies are different like individuals with formality vs. 

informality varying and depending on the age and type of business, resources available to 

innovation process and innovation culture. This is a reason why unequivocal instructions 

cannot be given. FEI platform allow companies to configure their own procedures of FEI 

i.e. to construct an adaptable procedure to design and/or reconfigure firm-specific FEI. 
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The classification by Kasanen et al. (1980) consists of five approaches: the nomothetical 

(natural scientific), the action-oriented (hermeneutic), the constructive, the decision-oriented 

(management science oriented), and the conceptual approach depicted in Fig. 1.3.2.1. 

 
 
 
Figure 1.3.2.1. The conceptual approach in relation to other research approaches of constructive, 
decision-oriented, nomothetical, and action-oriented approaches (Kasanen et al., 1993). 
 
The research approach includes a modification of an existing conceptual system of FEI 

resulting in a new and more successful concept. The conceptual-analytic approach is found 

in the intersection of descriptive (positivist statements that attempt to describe reality) and 

theoretical approaches. The concept analytical research method aims at developing new 

concepts by recognizing and describing phenomena (Olkkonen, 1994). This study is done 

in accordance with Neilimo and Näsi (1980) hypothetical-deductive thinking method from 

deductively provided conceptual development of early activities of FEI (Ch. 2 and 3) to 

empirically based interpretation and verification of firm-specific procedures (Ch. 4  and 

5). Inductive method of reasoning is used to make summaries, new models and finally the 

FEI platform. The result of this study is a FEI platform conducted with conceptual-empirical 

and inductive reasoning. 
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Conceptual-analytic approach is based on one hand doctrine and on the other hand real-life 

procedures or the results of the thinking process of the researcher. The research approach 

aims to provide information on reality by screening and clarification (Neilimo and Näsi, 

1980). The concept-analytical approach and it’s typical features are depicted in the Table 

1.3.2.1. 
 
 
Table 1.3.2.1. The concept-analytic approach (Neilimo and Näsi, 1980). 
 
 

Concept-analytical approach Typical features 

Goal. To construct new concept systems. 

Target. On one hand based on doctrine and on 
other hand real-life concepts and  empirical  
issues based praxis or research results. 

Concepts. Both method- and basic-level concepts. 

Thinking style. Deductive and inductive defining, 
presuming, and concluding. 

Method. To produce new concepts and frameworks, 
by an analysis and a synthesis. 

Results. Recommendations, descriptions, new 
concepts or concept systems to better 
outline, review, design and taking over the 
phenomenon. 

 

 

1.3.3 Evaluation of the research 
 

How should theory-building research using case studies be evaluated? To begin with, there is 

no generally accepted set of guidelines for the assessment of this type of research (Eisenhardt, 

1989). Assessment turns on whether the concepts, frameworks, or propositions that emerge 

from the process are good theory. Pfeffer (1982) suggested that good theory is parsimonious, 

testable, and logically coherent. Overall, as in hypothesis testing, a strong theory-building 

study has a good, although not necessarily perfect, fit with the data. Strong theory-building 

research should result in new insights. (Eisenhardt, 1989). 
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Denzin (1978) defined triangulation as the combination of methodologies in the study of the 

same phenomenon and outlined the following four types of triangulation: (a) data 

triangulation (i.e., use of a variety of sources in a study), (b) investigator triangulation (i.e., 

use of several different researchers), (c) theory triangulation (i.e., use of multiple 

perspectives and theories to interpret the results of a study), and (d) methodological 

triangulation (i.e., use of multiple methods to study a research problem). According to 

Denzin, three outcomes arise from triangulation: convergence, inconsistency, and 

contradiction. Jick (1979) noted that triangulation allows researchers to be more confident of 

their results and it can lead to integration of theories. 
 
In this study theory triangulation is used to interpret early activities of FEI through the 

lenses of management, entrepreneurship, and organization research which have different 

perspectives to innovation.  The models and procedures are conceptualized by general 

descriptions of the phenomenon in order to understand the importance of early activities of 

FEI. Models and procedures were screened in real-world context to show applicability and 

possibility to configure the system to the actual needs of companies. If the validity can be 

maximized or tested then more credible and defensible result (Johnson, 1997) may lead 

to generalizability which is one of the concepts suggested by Stenbacka (2001) as the 

structure for both doing and documenting high quality qualitative research. 

2   The early activities of FEI 
 

The bases for this study are the present FEI models and frameworks from innovation 

research. These models are presented in Chapter 2.1.2. The front end of innovation has 

mainly been focused on new product development. Khurana and Rosenthal (1998) 

introduced the first holistic model of FEI. This chapter is the basis of conceptualizing the 

early activities of FEI (Ch. 3.1). The new concept emerges from the research areas 

presented in Fig. 1.3.1.1. 
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2.1   The Front End of Innovation 
 

Based on their research, Khurana and Rosenthal (1998) state that companies competing on 

the basis of innovation clearly must be proficient in all phases of the new product 

development which means that the most significant benefits can be achieved through 

improvements in the performance of the front end activities. The failure to integrate a product 

strategy, a well-planned portfolio, and a facilitating organization structure with clearly 

identified customer needs, a well-defined product concept, and a project plan can severely 

hamper new product development (Khurana and Rosenthal, 1997). Successful 

organizations take a holistic approach to the front end which links business strategy, 

product strategy, product-specific decisions, market, and organizational contexts (Khurana 

and Rosenthal, 1998). The front end of innovation presents one of the greatest opportunities 

for improving the overall innovation process (Koen et al., 2001). The specific approach of 

the front end depends on the degree of radicalness of the product, the nature of the market, 

and the manner in which senior management and organization interact (Khurana and 

Rosenthal, 1998. 

 

NPD is highly knowledge-intensive work based on the individual and collective expertise of 

employees (Leonard and Sensiper, 1998). The activities and decisions during FEI result in 

NPD processes and determination the direction of any new product path. It is clear that a 

better understanding of FEI ultimately could lead to competitive advance (Reid and De 

Brentani, 2004). Smith et al. (1999) concluded that the integration of customer needs, 

future market directions, and technology evolution, with a formal idea generation process is 

achievable and increasingly necessary. Managing to become less fuzzy means integrating 

related strategic and operational activities and typically that means crossing functional 

boundaries (Khurana and Rosenthal, 1997). 

2.1.1 The key definitions and elements of FEI 
 

Khurana and Rosenthal (1998) defined the front end of innovation to include product strategy 

formulation and communication, opportunity identification and assessment, idea generation, 

product definition, project planning and executive reviews. 
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For Koen et al. (2001) FEI included those activities that come before the formal and well-

structured New Product and Process Development (NPPD) or stage gate process.  Khurana 

and Rosenthal (1998) adopted the conventional view that front end is complete when a 

business unit either commits to the funding and launch of a new product project, or decides 

not to do this (the continue/no-go decision). 
 
Opportunity identification is where the organization, by design or default, identifies the 

opportunities that the company might want to pursue according to the goals of their 

business strategy (Koen et al., 2001).  For example, the opportunity may be a near term 

response to a competitive threat, a breakthrough possibility for capturing competitive 

advantage, or a means to simplify/speed-up/reduce the cost of operations. It could also be a 

new product platform, a new manufacturing process, a new service offering, or a new 

marketing or sales approach. Opportunity identification includes next activities: a) 

identification of customer needs, market segments, and competitive situation; b) performing 

a technology evaluation of current capabilities and requirements, as well as the alignment 

with existing business and technology plans; c) identification of core product requirements; 

d) testing the concept; e) specifying the resources needed to complete the project; and f) 

identification of key risks and challenges (Khurana and Rosenthal, 1998). 
 
Opportunity  analysis  is  needed  for  translating  opportunity  identification  into  specific 

business and technology opportunities and making early and often uncertain technology 

and market assessments (Koen et al., 2001). 

 
Concept development involves transforming a raw idea into a robust concept through careful 

definition of the underlying technologies, identification of expected customer benefits, and 

an assessment of the market opportunity (Massey et al., 2002).
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2.1.2 The present models of the front end of innovation 

 

The front end activities result in the product concept, the product definition, and the project 

plan with priorities, resource plans, and project schedules (Khurana and Rosenthal, 1997). 

They argued that the real key to success in product development lies in the performance of 

the front-end activities. Developing a business plan and/or a formal project proposal for 

the new concept typically represents the final deliverable for the FEI process (Koen et al., 

2001). 

 
There is an ongoing need for a two-way interface between strategy and product strategy on 

issues of technology, markets and competition, competencies, resources, and priorities 

(Khurana and Rosenthal, 1998). Their research suggests that despite the companies’ 

intentions, very few companies have clear product and portfolio strategies to guide their 

decisions on new product development. The first FEI process model (Khurana and 

Rosenthal, 1998) is depicted in Fig. 2.1.2.1. One needs a seamless chain of activities 

resulting faster and more precise identification of opportunities and growth possibilities 

available on markets and inside companies. This issue is not deeply enough described in 

any present models.  

 
 
 
Figure 2.1.2.1 A general FEI process model (Khurana and Rosenthal, 1998). Pre-phase zero is an 
ongoing process which describes the first activities of the FEI model resulting in new product concept 
development.  
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Koen et al. (2001) offered key elements rather than processes, common language, and 

definitions of FEI including opportunity identification, opportunity analysis, idea 

generation, idea selection, and concept & technology development. The model from Koen et 

al. (2001) is more general, it does not include special early activities excluding opportunity 

identification or analysis. Researchers have argued that having formal business processes 

leads to improved and speedy decision making (Cooper and Kleinschmidt, 1994) which 

brings order to a somewhat chaotic activity. These models do not give clear answers to real 

wellsprings of new ideas, concepts, and solutions i.e. which procedures and actions lead to 

opportunity identification. It is also unclear how ideation shall be directed and how ideas 

emerge in companies. The actual models of FEI were studied in order to understand the 

definitions and procedures of FEI today, to identify weak points of theories, and needs for 

further development in order to better understand this critical phase of innovation.  



28
 
 
 
 
 
 

Table 2.1 is an overview and summary of literature discussing the early activities of FEI. 

 

Table 2.1. An literature overview of activities in the beginning of FEI 

Authors Content 

Khurana and Rosenthal 
(1997) 

Integrating the fuzzy front end of new product development; the 
failure to integrate a product strategy, well-planned portfolio, and a 
facilitating organization structure with clearly identified customer 
needs, a well-defined product concept, and project plan can 
severely hamper new product development. 

Koen et al. (2001) Providing clarity and a common language to the “fuzzy front end”. 

Cooper (2001) The framework of industry and company analysis is connected 
with areas of strategic focus. The framework starts from discovery 
i.e. idea generation. 

Sandmeier et al. (2006) First phase is connected with market and technology opportunities: 
analysis of future needs and requirements, identification of 
company potentials, and identification and analysis of search areas. 
The strategies and goals of an innovation are in the center of 
activities of the model. 

Assink (2006) The model of dynamic disruptive innovation process: problem 
identification, facts finding, problem definition, ideas 
development, and experimenting/optimizing in order to define 
concept. It is a complex and interactive process of probing and 
learning, and convergent thinking. 

Trotter (2011) Total front end framework (TFEF): opportunity identification and 
project scope statement from customer needs, problem definition 
statement, identification of design, and idea generation. 
Technology and customer trends analysis are used as methods. The 
framework includes a need for company vision and strategy which 
are clearly articulated and communicated. 

 

The early activities of FEI is a phase where little scholarly research exist today. Those 

procedures resulting in identification elements of the new opportunities are lacking. There 

are no holistic models available today focusing purely in the in the beginning of FEI. 
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2.1.3 Radical or incremental innovation 
 

Because actual FEI models have not focused attention on critical first steps of actions 

leading into a successful opportunity identification, radical and incremental innovation 

theories were also studied. From versatility point of view radical and incremental innovation 

literature sheds light into the early activities of FEI. 
 
Radical innovation involves the application of significant new technologies or significant 

new combinations of technologies to new market opportunities (Tushman and Nadler, 1986). 

It results in new product classes, product substitution, or fundamental product improvements 

(Tushman and Anderson, 1986). For incremental new products, structured problems or 

opportunities are typically laid out at the organizational level and are directed to individuals 

for information gathering. Lichtenthaler et al. (2004) argued that the companies with a 

continuous management of radical innovation projects differentiate quite clearly between 

incremental and radical innovation and there is a different degree of formalization for the 

early phases of innovation. Discontinuous/radical/disruptive innovations move in 

organization a different way according to views in the Table 2.1.3.1. That is why processes 

of identifying, understanding, and acting on emerging patterns in the environment are the 

essence of fuzzy front end (Reid and De Brentani, 2004). 
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Table 2.1.3.1 shows an overview of literature review in the context of incremental vs. radical 

innovation. From this table major characteristics between radical and incremental 

innovations can be seen. 

 
Table 2.1.3.1. Characteristics between incremental and radical innovation. 
 
 

Incremental Innovation Radical Innovation 
Problems/opportunities can be identified 
or structured by organization (Urban and 
Hauser, 1993). 

Information typically is unstructured (Burgelman 
and Sayles, 1986), needs more organizational-level 
involvement (Reid and De Brentani, 2004), and 
integration and consolidation of various information 
streams (Lichtenthaler et al., 2004). 
 

Organization is involved in directing the 
information search efforts of individuals 
(Urban and Hauser, 1993). 

Technology-visioning and market-visioning roles and
one or two individuals are found to be drivers (Rice et 
al., 2001). 
Process where individuals link corporate-level and  
individual-level knowledge with new information from 
their environment (Reid and De Brentani, 2004). 

Simple evolutions, modifications, or 
improvements of current products (Reid 
and De Brentani, 2004). 

New patterns and changes in the environment, 
complex process. 

Explicit, and structured (Booz and 
Hamilton, 1982). 

High uncertainty, more fuzzy, and evolutionary 
(Khurana and Rosenthal, 1998). 

Standardized formal approaches, related 
to core competencies of the organization 
(Miller and Morris, 1999). 

Interactive process in organization, ”really new 
innovations” (Reid and De Brentani, 2004). 

Details of product features, partial designs 
of key components, customer segments and 
financial details (Khurana and Rosenthal, 
1998). 

Major evaluation of strategic alignment 
Strong networks, effective collection and dissemination 
of information. 

Continuous improvement with systematic 
finding and solving problems or 
monitoring and measuring processes 
(Bessant, 1998). 

Requires a well-planned system of knowledge 
management (Popadiuk and Choo, 2006). 

Planned, organized and systematic 
ongoing process for improving firm’s 
performance (Boer et al., 2000). 

An open system with information on technology and 
market-based changes as well as capabilities and 
long- term strategy as an input , and structures and 
practices  for long-term oriented technology and 
market intelligence (Lichtenthaler et al., 2004). 

 New-to-the-world products that expand markets, tend to
be initiated from outside the current industry but 
through individual and firm-level processes 
(Utterback, 1994). 
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Incremental innovations mainly consist of clear problem solving, simple modifications and 

improvements, and details of product features i.e. continuous development. Radical 

innovation literature offers interesting new perspectives to be considered in this context: 

interactive processes, high uncertainty, more fuzzy and unstructured information and 

opportunities, strategic alignment, well-planned knowledge management and an open system 

for changes. Radical innovation in this context can be new to the firm itself instead of new-

to-the-world innovation. These radical innovation issues (e.g. knowledge management, 

strategy alignment, interactive processes,  unclear  information  processing,  and  visioning)  

in  the  Table  2.1.3.1  are  the construction pieces of an integrated model of early activities 

in FEI (Ch. 3). 
 
The radical innovation review in Table 2.1.3.1 illustrates how complexity and uncertainty 

can be reduced. It is closely connected to the procedures of the early activit ies of FEI to 

produce also radical innovations. Radical innovation is a complex interaction process in an 

organization which needs a capability to find relevant information and process that 

information in several sequences and loops of interpretation, analysis, and experimentation 

into useful knowledge. 

2.1.4 Strategic issues presented in FEI literature 
 

New product development has become a core business activity that needs to be closely tied to 

the business strategy (Bowen et al., 1994). Without a clear product strategy, a well-planned 

portfolio of new products, and an organization structure that facilitates product development 

via ongoing communications and cross-functional sharing of responsibilities, front-end 

decisions become ineffective (McGrath, 1995). Khurana and Rosenthal (1997) argued that the 

vision of the business, product, project, and technology enabled successive product 

development teams consistently deliver a product that met every target. Well-defined 

executive reviews and formal processes, are required to help ensure that product strategy 

becomes integrated with business strategy and resource planning (Khurana and Rosenthal, 

1998). Lichtenthaler et al. (2004) argued that the early phases of radical innovation require a 

substantially stronger involvement of the top-management because of the connection to the 

company strategy, a more systematic examination of the innovation needs due to the 

larger uncertainty. 
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All researches above point out the importance of connection, alignment, and integration of a 

business strategy into FEI to be able to be efficient in front end decisions. Weak points of 

these views are that researchers have not explained how strategy can be implemented and 

which practical frameworks shall be used.  

 

These subjects are studied more closely in the next chapter and answering the question of 

weak points of strategy implementation. 

2.2   Strategy as a driving force in FEI 
 

How can strategy formation be integrated to FEI? Answering this question which was 

presented in Ch. 1.1 is supposed to provide building blocks for strategic-driven FEI. Strategy 

implementation in FEI is an essential part of FEI as described in the previous chapter. 

Table 2.1.3.1 included a view of major evaluation of strategic alignment in radical innovation 

process and Fig. 2.1.2.1 included product and portfolio strategy alignment. In this chapter the 

question of strategy formation and implementation is studied in more detail from the 

management research point of view. The goal of this chapter is to better understand strategy 

formation integrated to FEI.  
 
The pace of change is accelerating in most industries and the predictive horizon is becoming 

shorter and shorter (Hamel and Prahalad, 1989). Companies must be flexible to respond 

rapidly to competitive and market changes (Porter, 1996). Strategy helps leaders not only to 

understand which forces affect chances to win at any given time but also to decide how these 

forces can be used to advantage of companies (Burgelman, 2002). Having an integrated 

business strategy and product strategy influences in the product definition and a strategic 

vision supports choices regarding market segmentation, product features and technology 

applications, and the leveraging of existing manufacturing resources (Khurana and 

Rosenthal, 1998). 
 
Managers have traditionally been taught to think of strategy in terms of building sustainable 

competitive advantages, but in the current environment, this perspective is in serious 

jeopardy because many advantages are only temporary (McGrath and MacMillan, 2009).  
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Competitive advantage comes from the way activities fit and both reinforce and 

complement one another i.e. there is a simple consistency between each activity and the 

overall strategy (Porter, 1996).  

 

An organization’s capacity to improve existing skills and learn new ones is the most 

defensible competitive advantage of all (Hamel and Prahalad, 1989). The management’s 

ability to influence in strategic choices is naturally the greatest at the beginning of the 

innovation process (Poskela and Martinsuo, 2009). 
 
Although strategic planning is considered as a way of becoming more future oriented, most 

managers admit that their strategic plans reveal more about problems of today than 

opportunities of tomorrow (Hamel and Prahalad, 1989).  

 

Strategy is creating fit among activities and the success of a strategy depends on doing 

many things well - not just a few - and integrating among them (Porter, 1996). Autonomous 

strategic initiatives offer opportunities to open new niches or provide early warning of 

impending radical, external changes (Burgelman, 1991). 

2.2.1 The emergent strategy in the context of FEI 
 

Strategy formation has tended to be treated as an analytic process for establishing long term 

goals and action plans for an organization. Mintzberg and  Waters (1985) argued that  it  is 

seriously limited and that the process needs to be viewed from a wider perspective so that the 

variety of ways in which strategies actually take shape can be considered. They presented a 

model of strategy formation as either deliberate or emergent. These views are closely connected 

to FEI. The presented arguments form a background for this study and the subject is studied in 

more detail in coming chapters. 

 
Burgelman (1991) presented the evolutionary framework encompassing induced and 

autonomous strategic processes. Mintzberg and Waters (1985) concluded that strategy 

formation walks on two feet, one deliberate and the other emergent. We need a clearly defined, 

intended strategy to do our job i.e. to buy our machines, hire our workers, and standardize 

our procedures (Mintzberg, 1978). 
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The fundamental difference between deliberate and emergent strategy is that whereas the 

former focuses on control of getting desired things done the latter opens up strategic 

learning. The emergent strategy does not mean chaos, but, in essence, unintended order. 

(Mintzberg and Waters, 1985).  

 

Intended and realized can be combined in three ways: 

1)  Intended strategies that get realized i.e. deliberate strategies, 
 
 
2) intended strategies that do not get realized, perhaps because of unrealistic expectations, 

misjudgments about the environment, or changes in either during implementation i.e. 

unrealized strategies, or 
 
3)  realized strategies that were never intended, perhaps because no strategy was intended at 

the outset or because those that were got displaced along the way i.e. emergent strategies. 

(Mintzberg, 1978). 
 
As a summary of list above and this chapter Fig. 2.2.1.1 is constructed to explain the general 

principals of strategy formation. 

 
 
 
Figure 2.2.1.1. An emergent strategy formation (modified from Mintzberg, 1978). Emergent strategy 
can be a result of a set of different ideas, decisions or actions reinforcing each other or autonomous 
initiatives.  
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Autonomous initiatives are often significantly different from induced ones in terms of 

technology employed, customer functions served, and/or customer groups targeted. They 

often derive from new combinations of individual and organizational capabilities and 

emerge most likely at a level where managers are directly in contact with new technological 

developments and changes in market conditions. (Burgelman, 1991).  

 

The organization may, within resource constraints, rationally tolerate autonomous strategic 

initiatives because it offers opportunities to explore and extend the boundaries of its 

capabilities set, to engage new environmental niches in which environmental forces such as 

competition or institutional pressures are as yet not as strong (Burgelman, 1991). A company 

can outperform rivals only if it can establish a difference that it can preserve. Companies 

must deliver greater value to customers or create comparable value at a lower cost, or do both 

i.e. competitive strategy is about being different which means deliberately choosing a 

different set of activities to deliver a unique mix of value (Porter, 1996). 
 
Burgelman (1991) proposes that companies which are relatively successful over long periods 

of time will be characterized by top managements that are concerned with building the 

quality of the organization's induced and autonomous strategic processes as well as with the 

content of the strategy itself. Whereas the more deliberate strategies tend to emphasize 

central direction and hierarchy, the more emergent ones open the way for collective action 

(Mintzberg and Waters, 1985).  

 

The differences between deliberate and emergent strategies can also be explained with 

exploration and exploitation (Fig. 2.2.1.1). Deliberate strategy formation is supposed to be 

exploitative and exploration is close connected to emergent strategy formation. Salminen (2009) 

wrote in his dissertation work that a central feature of intelligence is a way the organization, like 

other adaptive systems, is plagued by the difficulty of balancing exploration and exploitation. 

Exploration refers to the search, discovery, novelty, and innovation. It involves variation, risk 

taking, and experimentation. Emergent strategy formation is supposed to be explorative. 

Exploitation means refinement, routine implementation, production, and implementation of 

knowledge. It involves choice, efficiency, selection and reliability and though it usually leads to 

improvements, it is often blind to major redirections. Deliberate strategy formation is supposed 

to be exploitative type of activities resulting mainly in incremental innovations.  
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On the other hand explorative vs. exploitation modes can also be linked to knowledge creation 

modes created by Nonaka and Takeushi (1995). Exploration type of knowledge creation takes 

place through the socialization and externalization of tacit knowledge and exploitation takes 

place through the combination and internalization of explicit knowledge (Popadiuk and Choo, 

2006) which links knowledge creation and innovation together. This is discussed more detailed 

way in Chapter 3. 

 
Having an integrated business strategy and product strategy influences the product definition 

in the front end and strategic vision supports choices regarding market segments, product 

features and technology applications (Khurana and Rosenthal, 1998). 

2.2.2 The corporate entrepreneurship strategy 
 

Entrepreneurship research offers frameworks and procedures for opportunity identification and 

business development. Ireland et al. (2009) defined corporate entrepreneurship strategy as a 

vision-directed, organization-wide reliance on entrepreneurial behavior that purposefully 

and continuously rejuvenates the organization and shapes the scope of its operations. This is 

a result of the recognition and exploitation of entrepreneurial opportunity. Corporate 

entrepreneurship strategy is connected with opportunity-seeking behavior. Companies 

pursuing strategic entrepreneurship have both the new opportunity- and the advantage-

seeking dimensions (Ireland et al., 2003). By working along both of these dimensions, they 

attempt to create wealth by exploring current competitive advantage and by setting the stage 

for future performance through identifying ideas that will create subsequent advantages 

(Ireland and Webb, 2007).  

 

The overall success of opportunity-seeking efforts depends on how the firm absorbs and 

integrates new and existing knowledge (Ketchen et al., 2007). 

2.2.3 A summary of strategy formation theories in the early activities of FEI 
 

The research of front end of innovation has not identified practical models for strategy 

alignment. The theory of emergent strategy formation offers a framework to strategy-driven 

innovation. Strategy is seen in this study as a pattern in a stream of decisions in order to 

identify, formulate, and develop a pathway into vision, renewal, and long-term success. 

 



37
 
 
 
 
 
 

FEI processes offer a model to recognize and develop emergent elements of strategy and can 

be seen as early phases of emergent strategy formation. In dynamic environment the renewal 

of strategy is an ongoing process and there is a need to continuously discover and develop 

business models. Openness to emergent strategy enables management to act before everything 

is fully understood - to respond to an evolving reality (Mintzberg and Waters, 1985) with a 

systematic  mode  of  strategic  management  to  find  revisions  of  the  logics  of  the  

future development (Ansoff, 1988). 
 
How do we overcome uncertainty of internal and external environments which McMullen and 

Shepherd (2006) described with the questions: (1) What is happening out there (state 

uncertainty), (2) How will it impact me? (effect uncertainty), and (3) What am I going to do 

about it? (response uncertainty). 
 
As a synthesis of theories including front end of innovation, corporate entrepreneurship 

strategy, and emergent strategy formation Fig. 2.2.3.1 is presented as an overview 

integrating concepts from different research areas. The concept includes theories of front end 

of innovation, emergent strategy formation, and strategic entrepreneurship. Formalization of 

an emergent strategy is hardly incidental (Mitzberg, 1978) and the entire innovation 

process needs to be aligned with the business strategy. 

 

Strategic innovation model (Fig. 2.2.3.1)  is an explorative type of concept which includes 

collective action from the innovation development team (or core innovation team). This is 

possible by the means of top-management involvement and company strategy connection. 

Strategic thinking, formal and informal processes, flexibility, and creativity must be in a 

harmony together because of scarce resources of companies. 
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Fig. 2.2.3.1 connects emergent strategy formation, FEI process, a strategic learning cycle and 

strategy evolution each other presenting a holistic model of implementing strategy in 

innovation process. 

 
Figure 2.2.3.1. Strategy formation and implementation in FEI. Vision and long term performance 
goals give overall strategic directions to renewal. Fast responses to internal and external changes are 
drivers for agile renewal, elements of emergent strategy, and even possible new strategic 
alternatives. 
 
Strategic vision gives an overall direction to organizational activities, including front end 

activities, and integrates individual accomplishments and insights into the common goal 

(McGrath, 1996). Specification of strategic performance goals gives purpose and direction to 

the conceptualization work of the team (Bonner et al., 2002; McDonough, 2000). Strategic 

goals encourage employees to pursue challenging tasks (Sundbo, 1996). 

 
The emergent strategy formation concept connects strategy implementation into FEI. 

Emergent strategy starts to evolve during FEI and BEI i.e. strategic learning and innovation 

process can be connected with the model. This is a new FEI concept resolving 

implementation of strategy. Strategic directions of renewal direct objects of active search 

i.e. strategy-driven search on defined focus areas. Search is focused into changes and needs 

both in external and internal environments.   
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FEI is a framework to identify the emergent elements of the new strategy and after these 

elements are implemented and tested successfully in BEI results are known which means that 

a new strategy has been realized. Efficient FEI is a result of organizational structure, 

strategy-driven search, external and internal information processing on focus areas, and 

strong involvement of management to find needed directions for renewal. Implementing 

emergent strategy formation in FEI gives a new thinking framework and procedures of 

dynamic strategy renewal i.e. agility to strategy formation in rapidly changing environment.  

The  early  activities  of  FEI  can  be  seen  as  a  strategy  implementing  and 

development phase by the means of new created concepts and innovation initiatives. It can 

also result in emergent strategy formation. 

 
Emergent strategy formation becomes a learning process through innovation initiatives, 

whereby implementation feeds back to formulation of strategy and intentions get modified 

on the way, resulting in an emergent strategy (Mintzberg and Waters, 1985). This is close 

connected to FEI process resulting in project and business plans, and new concepts. It can 

be supposed that several iteration and enrichment loops are needed for successful 

innovation initiatives. One can consider that strategy and FEI processes are complementing 

each other. Innovation initiatives in FEI are elements of new strategy formation. An 

emergent strategy, once recognized and implemented, becomes a realized strategy. 

Innovation process has an important role in emergent strategy formation and renewal of 

companies i.e. innovation and strategy formation are close connected to each other. 

2.3   The identification of opportunities in FEI 
 

Which procedures are conducted in companies resulting in new opportunity identification i.e. 

which early activities take place before and during opportunity identification? Answering this 

question which was presented in Ch. 1.1 is supposed to provide building blocks for 

opportunity-seeking procedures. In the many present models opportunity identification is 

the first activity of FEI. On one hand research in innovation research opportunity 

recognition or identification procedures are a black box and on the other hand 

entrepreneurship research includes a lot of studies and concepts on this subject. This chapter 

is an overview of research of opportunity identification in entrepreneurship sciences. The 

goal of this chapter is to find new elements of opportunity identification.  

 



40
 
 
 
 
 
 

Innovation is the introduction of something new such as a product, process, service, 

technology, strategy, or managerial practice (Edwards and Gordon, 1984). Within the 

entrepreneurship context, innovation has been defined as the process of identifying and 

utilizing opportunities to create new products, services, or work practices (Van de Ven, 

1986). This was a reason to find out the pathway of these fields complementing each other. 

In the research of the front end of innovation the opportunity identification is the first step, 

but it is not described deeply enough to understand the early activities of front end and 

origins of innovation. On the other hand research of entrepreneurship includes procedures 

to create opportunities. The major question is how opportunities and ideas emerge and are 

found in companies. 

 

Identifying and selecting the right opportunities for new business are among the most 

important abilities of a successful entrepreneur (Stevenson et al., 1985). Without an 

opportunity, there is no entrepreneurship (Short et al., 2010). The entrepreneur always 

searches for change, responds to it, and exploits it as an opportunity (Drucker, 1985). 

Baron (2006) proposed that opportunities emerge from a complex pattern of changing 

conditions which are changes in technology, economic, political, social, and demographic 

conditions coming into existence at a given point in time. 

 
The creation of successful businesses follows a successful opportunity development 

process. This includes recognition or perception of an opportunity, its valuation, and 

development i.e. opportunity identification triad: recognition, development, and evaluation 

(Ardichvili et al., 2003). With respect to an active search for opportunities, many studies 

indicate that access to appropriate information plays a key role in opportunity recognition 

(Shane, 2003). Baron (2006) identified the three most important factors in opportunity 

recognition: engaging in an active search for opportunities; alertness to opportunities (the 

capacity to recognize them when they emerge); and prior knowledge of a market, industry, 

or customers as a basis for recognizing new opportunities in these areas. Explanations for 

how new opportunities emerge include prior experiences, changes in the broader 

environment, gaining specific information, and being a frustrated user (Tang et al., 2012). 
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2.3.1 Definitions of an opportunity 
 

An opportunity is defined to offer the chance to meet a market need (or interest or want) 

through a creative combination of resources to deliver superior value (Ardichvili et al., 2003), 

as a perceived means of generating economic value that previously has not been exploited 

(Baron, 2006) or as being a set of environmental conditions that lead to the introduction of 

one or more new products or services in the marketplace by an entrepreneur (Dutta and 

Crossan, 2005). Shane and Venkataraman (2000) defined entrepreneurial opportunities as 

those situations in which new goods, services, raw materials, and organizing methods can be 

introduced and sold at greater prize than their cost of production. 

2.3.2 Are opportunities discovered or created? 
 

Researchers have debated whether entrepreneurial opportunities are discovered or created 

(Alvarez and Barney, 2007). In discovery theory, competitive imperfections are assumed to 

arise exogenously, from changes in technology, consumer preferences, or some other 

attributes of the context within which an industry or market exists (Kirzner, 1973). 

Emphasis on exogenous shocks forming opportunities suggests that discovery theory is 

predominantly about search i.e. systematically scanning the environment to discover 

opportunities. Discovery is an objective and in principle observable phenomena where 

entrepreneurs can use a variety of data collection and analysis  techniques  to  understand  

the  possible  outcomes  associated  with  an  opportunity. (Alvarez and Barney, 2007). 
 
In creation theory, opportunities are not assumed to be objective phenomena formed by 

exogenous shocks to an industry or market. Rather, they are created, endogenously, by the 

actions, reactions, and enactment of entrepreneurs exploring ways to produce new products 

or services (Baker and Nelson, 2005; Gartner, 1985; Sarasvathy, 2001; Weick, 1979). 

Opportunities cannot be understood until they exist, and they only exist after they are 

enacted in an iterative process of action and reaction (Berger and Luckmann, 1967 and 

Weick, 1979). As entrepreneurs act upon their initial beliefs about opportunities and then 

observe the market responses, beliefs are transformed reflecting the acquisition and creation 

of knowledge and information (Arrow, 1974).  
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Bringing agency to opportunities is without meaning since opportunities do not exist 

independently of the actions taken by entrepreneurs to create them (Weick, 1979). Alvarez 

and Barney (2007) argued that some opportunities are created and others are discovered. 

Dimov (2007) argued that entrepreneurial opportunities do not simply jump out in a final, 

ready-made form but they emerge in an iterative process of shaping and development. 

Ardichvili et al. (2003) postulated: elements of opportunity may be recognized, opportunities 

are made, not found. They continued the view arguing that sensitivity to market needs and as 

well as the ability to spot suboptimal deployment of resources may help an entrepreneur 

begin to develop an opportunity. In creation theory, the task facing entrepreneurs are not 

so much combining pre-existing information and knowledge, but, rather, asking the right 

questions, designing new experiments, remaining flexible, and learning (Mintzberg, 1994). 

 

Zahra (2008) suggests that companies both discover and create opportunities, stimulating an 

ongoing virtuous cycle. This cycle not only generates opportunities for new business 

development, but also offers a way to expand organizational search beyond the familiar 

business and technological bases of companies. 

 

2.3.3 The model for the opportunity identification and development 
 

In entrepreneurship research opportunity identification appears to include three distinct 

processes: (1) sensing market needs and/or underemployed resources i.e. perception, 2) 

recognizing or discovering a fit between particular market needs and specified resources, and 

(3) creating a new fit between heretofore separate needs and resources in the form of a 

business concept (Hills et al., 1995; De Koning, 1999). 

 
Ardichvili et al. (2003) built a theory of opportunity identification or recognition as a 

multistage process in which entrepreneurs play proactive roles. They argued that both 

individual and situational differences influence the highly complex process. Their model is 

depicted in the Fig. 2.3.3.1 with antecedents and core processes. 
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Figure 2.3.3.1. The model of the opportunity identification and development (Ardichvili et al., 2003). 
 
Ardichvili et al. (2003) regarded opportunity development as a continuous, proactive process 

essential to the formation of a business, opportunity identification as individuals shaping 

elemental ideas into full-blown business plans. This is identical with defined front end of 

innovation procedures i.e. front end of innovation is a phase for opportunity development. 

This view is assumed to be new to entrepreneurship research. Baron (2006) suggested that 

opportunity recognition occurs in a single step: entrepreneurs observe various events or 

changes involving  many  steps  and  repeated  efforts,  and  upon  examining  them,  

recognize  links  or connections which  suggest  new  business  opportunities  i.e. this 

recognition suggest  that something is there, and that additional information is required to 

examine it more closely. De Koning (1999) proposed a framework of opportunity recognition 

which shows that entrepreneurs create opportunities by pursuing three cognitive activities 

(information gathering, thinking through talking, and resource assessing) through active 

interaction with an extensive network of people. 
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Kirzner (1973) was the first to use the term alertness to explain entrepreneurial recognition of 

opportunities. Ray and Cardozo (1996) argued that any recognition of opportunity by a 

prospective entrepreneur is preceded by a state of heightened alertness to information. 

They called this state entrepreneurial awareness (EA), and defined EA 

 
“as a propensity to notice and be sensitive to information about objects, incidents, and 

patterns of behavior in the environment with special sensitivity to maker and user problems, 

unmet needs and interests, and novel combinations of resources.” (Ray and Cardozo, 1996) 
 
Tang et al., (2012) conceptualized alertness as having three complementary dimensions: 

scanning and searching for new information, connecting previously-disparate information, 

and evaluating whether the new information represents an opportunity i.e. rich information 

processing skills. 
 
Zahra  (2008)  connected  opportunity  recognition  with  ongoing  dynamic  cycle  where 

discovery promotes the creation of opportunities which, in turn, stimulates discovery. The 

outcomes of the virtual discovery-creation cycle depend on: (a) knowledge conversion, and 

(b) technological prospecting. Discovery and creation form a virtuous cycle where discovery 

promotes the creation of entrepreneurial opportunities and vice versa. The discovery of 

opportunities can spark additional discoveries. Creation-related search appears to be more 

deliberate,  induced,  cumulative,  team  based,  and  elaborate  than  discovery-related  

search. Creation is also likely to dominate when there is a need for strategic renewal. (Zahra, 

1996). 
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2.3.4 Summary of the opportunity identification    
Opportunity is a central concept within the entrepreneurship field, and there is now a critical 

mass of literature centered on the concept (Short et al., 2010). Economical or environmental 

changes or shocks initiate search of data, signals, information leading to emergence of 

new opportunities and finally renewal of a company. These emerging factors are e.g. market 

conditions, as well as own internal capabilities of organization, resources, and skills (Adner  

and  Levinthal,  2001;   Audretsch,  1995;  Christensen,  1997),  access  to  appropriate 

information (Shane, 2003), gaining specific information (Tang et al, 2012), iterative process 

of shaping  and  development  (Dimov,  2007),  suboptimal deployment  of resources 

(Mintzberg, 1994), and generating economic value (Baron, 2006). Without knowing what to 

look for, without deploying any deliberate search technique, the entrepreneur is at all times 

scanning the horizon, to make discoveries (Kirzner, 1979). 

 

Literature review on opportunity discovery vs. creation gives a wider perspective in 

understanding the antecedents, processes of opportunity recognition and procedures of the 

early activities of FEI. The literature of opportunity discovery and creation emphasizes 

opportunity-seeking behavior like information search, curiosity to external and internal 

changes, and detection of company specific drivers of competition, skills and procedures. 

This means collection of data signals and information, observation of environment, asking 

the right questions, data processing and interpretation, and experimentation to make sense of 

unclear issues of the environment. As important as to find new opportunities is also to 

identify threats, existing both in internal and external environments. 

 
The overall success of opportunity-seeking behavior depends on how a firm absorbs and 

process information and knowledge both in external and internal environments in order to 

find elements of opportunities and threats. Entrepreneurial opportunities emerge from 

understanding external forces and changes connected to internal performance. New business 

opportunities are results of active search, efficient information processing, changes in 

technology and economic conditions, and knowledge of a market, industry or customers. 

Elements of new opportunities can be recognized but identification needs further actions to 

be taken. The early activities of FEI procedure offers a concept and model to create and 

formulate opportunities once elements are identified. 



46
 

 

2.4 Interpretation, analysis, and experimentation 
 

Which actions lead to a discovery of an opportunity? Answering this question which was 

presented in Ch. 1.1 is supposed to provide building blocks for responses of environmental 

changes. In the previous chapters 2.1-2.3 many researches have pointed out the importance 

of information processing, active search, knowledge creation, capacity to acquire and adapt 

information, and access to appropriate information to be able to interpret and understand 

external driving forces. This chapter is a review of organization research (see also Fig. 

1.3.1.1) in order to identify possible procedures and concepts into the opportunity 

identification. 
 
Innovation in particular is considered a knowledge-intensive business activity (Nonaka and 

Takeuchi, 1995). Information plays a key role in the identification and exploitation of 

opportunities (Kaish and Gilad, 1991). Fiet and Patel (2008) argued that it is difficult to 

understand opportunity identification without including information in the theoretical 

models. Competition is increasingly knowledge-based as companies strive to learn and to 

develop capabilities faster than their rivals (Prahalad and Hamel, 1990; Teece and Pisano, 

1994). Research of strategic change highlights the importance of new knowledge for 

reframing the definition of the industry and competitive strategy (Christensen et al., 1998). 

Lane and Lubatkin (1998) suggest that firms must develop a thorough understanding of its 

own knowledge, the processes by which it converts knowledge to capabilities, and the 

capacity of those capabilities to meet the demands of its environment. Information 

processing and knowledge creation offers models and procedures for organizations to process 

signals, data, information, and knowledge for organizational learning, environmental sense-

making, and thinking processes to develop opportunities during the innovation cycle. 
 
An organization uses information strategically in three areas interconnected: to make sense 

of change in its environment; to create new knowledge for innovation; and to make 

decisions about courses of action (Choo, 1996). Organizations must develop information 

processing mechanisms capable of detecting trends, events, competitors, markets, and 

technological developments relevant to their survival (Daft and Weick, 1984).  
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Without action there is no insight (Gartner et al., 2003). Lester and Piore (2004) argued that 

we risk neglecting those capabilities that are the real wellsprings of creativity: the capacity to 

integrate across organizational, intellectual, and cultural boundaries, the capacity to 

experiment, and the habits of thought that allows us to make sense of radically ambiguous 

situations and move forward in the face of uncertainty. Organizational actors have to make 

sense of what is happening in their environment in order to develop a shared interpretation 

that serve as a context for action (Choo, 1996). 

2.4.1 Definitions  
Interpretation is the process of translating events, of developing models of understanding, of 

bringing out meaning which pertains to the process by which managers translate data into 

knowledge and understanding about the environment (Daft and Weick, 1984). It is a process 

where a new insight about the customer, a new idea for product or a new approach to 

production or delivery emerges (Lester and Piore, 2004). Interpretation is a social activity 

that creates and refines common language, clarifies images, and creates shared meaning and 

understanding (Crossan et al., 1999). 
 
An analysis is a systematic examination and evaluation of data or information, by breaking it 

into its component parts i.e. divergent thinking to uncover their interrelationships. It is an 

examination of data, information, and facts to uncover and understand cause-effect 

relationships, thus providing basis for problem solving and decision making according to the 

definition of the business dictionary. 
 
Environmental scanning is a process of monitoring the environment and providing 

environmental data to managers. Scanning is concerned with data collection. (Daft and 

Weick, 1984). Scanning is the acquisition and use of information and signals (Choo, 1996) 

about events, trends, and relationships in an organization’s external environment, the 

knowledge of which would assist management in planning the organization’s future course 

of action (Aguilar 1967, Choo and Auster, 1993). Jashapara (2005) suggests that we acquire 

data from the external world through our senses and try to make sense of these signals through 

our experience. 
 
Signals are identified as the origin of data, and Choo (2006) proposes the processes of 

sensing and selecting i.e. structuring and transforming signals into data. 
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Weak signals are defined as ambiguous, fragmentary and unclear, but innovative and new- 

information rich messages (Vaghely et al., 2007). Blanco and Lesca (2002) defined weak 

signals as anticipatory, and qualitative, of various formats originating from very diverse 

sources. 
 
Data  are  defined  as  symbols  that  represent  properties  of  objects,  events  and  their 

environment. They are the products of observation, but are of no use until they are in a 

useable (i.e. relevant) form.  Data  has  no  meaning  or  value  because  it  is  without  

context  and interpretation. (Ackoff, 1998). Data are a collection of facts, measurements and 

statistics that are transactional in nature (Vaghely et al., 2007). 
 
Information is contained in descriptions, answers to questions that begin with such words as 

who, what, when and how many. Information is inferred from data. It is data that have 

been processed into be meaningful (Ackoff,  1998).  Information is defined also as organized 

or processed data, indicating trends, and reducing uncertainty in the decision making 

process (Vaghely et al., 2007). 
 
 
Knowledge is know-how, and is what makes possible the transformation of information into 

instructions. Knowledge can be obtained either by transmission from another who has it, 

by instruction, or by extracting it from experience. Knowledge is the combination of data 

and information, to which is added expert opinion, skills, and experience, to result in a 

valuable asset which can be used to aid decision making. (Ackoff, 1998). Vaghely et al. 

(2007) defined knowledge as information combined with experience, context, interpretation, 

and reflection. It is a high-value form of information that can readily be applied to decision-

making and action. 
 
Equivocality is the extent to which data are unclear and suggests multiple interpretations 

about the environment (Daft and Macintonsh, 1978; Weick, 1979). 

 
Rich media, such as face-to-face discussion, enable people to interpret data and make sense 

of weak signals. Equivocality is integrated through extensive discussion and sense-making 

in order to develop a common interpretation of the environment (Vaghely et al., 2007). 
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2.4.2 Information gathering and processing in order to identify 
opportunities 
 

The front end requires extensive information gathering and analysis to be able to facilitate the 

development, testing, and refinements of the new product concept, but this information is 

not available in one place, role, or function (Khurana and Rosenthal, 1998). Strategic issues 

are connected to information processing and knowledge management. Strategy plays a role 

in determining which areas of information are valuable (Lane et al., 2006), which areas 

should be assimilated, and which areas should be applied i.e. company strategy drives the 

focus of recognition the external and internal information sources. Innovation can be 

systematically managed if one knows where and how to look (Drucker, 1998). 
 
The know-how and new information created in terms of target markets and used technologies 

are enablers of strategic renewal (Herstatt et al., 2004). Strategic renewal in uncertain 

environments requires that new information is acquired, that learning through trial and error 

is allowed, and that new opportunities are pursued without interruptions (Poskela and 

Martinsuo, 2009). Uncertainty is a lack of knowledge (Thompson, 1967). 
 
 
Acquisitive knowledge (or information) is rarely the source of uniqueness companies require 

to form sustainable competitive advantages (Leonard-Barton, 1995). Acquisitive external or 

internal signals, data or business drivers (growth, diversification, business indicators) 

assimilated and processed into novel and usable level of organizational knowledge and 

skills can create sustainable competitive advantages. 

 

Vaghely et al. (2007) wrote: “According to business historian Alfred Chandler, the firm is 

ultimately an information processing system that transforms raw data into usable information 

in order to meet market needs”. From this perspective, success depends on capacity to 

acquire and adapt information in order to seize existing opportunities in the environment, or 

even create new ones. Strategy must generate strategic projects through a search process 

(Ansoff, 1988). 
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Since the market place has already exploited information to be found in the obvious places, 

the entrepreneur must expose himself to less obvious, more subtle sources and constantly 

attempt to relate the information gleaned to business opportunity (Kaish and Gilad, 1991). 

 
Entrepreneurs must receive and utilize all the information that they obtain from the external 

environment to create, shape, and maintain a kind of information asymmetry that allows them 

to notice new opportunities (Stewart et al., 1999). This is done selectively: assimilating, 

organizing, categorizing, and prioritizing information that help them to make decisions 

about emerging opportunities (Dutta and Crossan, 2005). The newly-sought information has 

to be interpreted and perhaps considered for more associations and connections. Scanning 

and search requires sorting information through association and connection (Tang et al., 2012). 

 
Kaish and Gilad (1991) have identified problem-solving and disequilibrium opportunities. 

Problem-solving opportunities refer to assembling known information components into a 

coherent and anticipated whole and disequilibrium opportunities refer to an associative 

search linking unrelated information cues to form a picture of opportunity. 
 
A model of human information processing was applied by Vaghely and Julien (2010) which 

provides a frame to understand the use of information in identifying opportunities. In their 

model, organizations use a trial-and-error type of information processing and interpretation 

for the construction of their environment.  Information is combined with experience to 

identify opportunities. 
 
Rich media, such as face-to-face discussion, enable people to interpret data and make sense 

of ambiguous information and weak signals. Knowledge can be created and put in use at 

least four ways: accumulation, organizational proximity, social proximity, and 

recombination-transformation putting in context new information acquired through social 

proximity. Knowledge in turn triggers innovation and opportunity identification, and 

supports decision making. (Vaghely et al., 2007). Informal mechanisms are useful in 

exchanging ideas, but formal mechanisms have the advantage of being more systematic 

(Zahra and George, 2002). Informal and formal procedures have to be in balance with each 

other.  
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Knowledge exploitation requires the sharing of relevant knowledge among the members of 

the firm (Spender, 1996) in order to promote mutual understanding and comprehension 

(Garvin, 1993). Weak ties are efficient for sharing new knowledge between individuals and 

groups (Granovetter, 1973). 

2.4.3 A concept of interpretation for clarification of fuzziness in FEI 
 

In order to survive, organizations must have mechanisms to interpret ambiguous events and 

to provide meaning and direction for participants. Entrepreneurial opportunities emerge 

on the basis of perception, interpretation, and understanding of environmental forces by 

organization. (Dutta and Crossan, 2005). Many activities in organization, whether under the 

heading of structure, decision making, strategy formulation, organizational learning, goal 

setting, or innovation and change, may be connected to the mode of interpreting the external 

environment. Through social interactions, a shared understanding of the opportunity idea 

begins to emerge and thus the overall learning process enters the integrating phase, i.e. it 

becomes organizational in nature. (Dimov, 2007). 
 
The next Table 2.4.3.1 sheds light to construction of meaning from scanning to interpretation 

and finally  to  learning  process  in  order  to  create  a  shared  understanding  of  

equivocality. Relationships have been presented by Daft and Weick (1984). 

 

Table 2.4.3.1. Organizational scanning, interpretation and learning (Daft and Weick, 1984). 
 
 

Scanning Interpretation Learning 

Process of monitoring 
the environment. 
 
Data collection. 
 
Providing 
environmental data to 
managers. 

Data are given 
meaning, perceptions 
shared, and shared 
understanding. 
 
Reduction of 
equivocality. 

Concept of action. 
 
New response or action  
based on the interpretation. 
 
The act of learning  
also provides new data  
for interpretation. 
 
Feedback from actions  
may provide  new   
collective insights  for   
coalition members. 
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The Table 2.4.3.1 offers a framework for early activities. Once interpretation occurs as a 

result of data collection and monitoring, the organization can formulate a response via 

shared perception and understanding. Interpretation is a process through which information is 

given meaning and actions are chosen (Daft and Weick, 1984). Organizations and 

individuals scan environment in order to avoid surprises, identify threats and 

opportunities, gain competitive advantage, and improve long and short term planning 

(Sutton 1988). Individual interpretation can be strengthened or reinforced by sharing it with a 

group who is capable to engage in joint exploration, interpretation, and integration of the 

idea, to develop a feasible business proposition (Dutta and Crossan, 2005). 

 
Lester and Piore (2004) observed interpretation as an activity where something innovative 

emerges i.e. a new insight about customer, a new idea of a product, a new approach to 

producing or delivering. They concluded that the way in which problems come to be identified 

and clarified to the point where a solution can be developed is through a process of 

interpretation i.e. conversation among people and organizations with different backgrounds 

and perspectives. 

 
The next Figure 2.4.3.2 is a summary of elements for new solution emergence. It is a social 

process where different organizations and perspectives are linked closely to interpret 

ambiguous external signals of change. 

 

 
 
 
Figure 2.4.3.2. An interpretation as a process to understand uncertainty. 
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Shared understanding and new ideas emerge from elements presented in the Fig. 2.4.3.2. 

External, including also customers and internal specialists and participants, are generally 

connected in interpretation sessions to create new solutions. Tolerance to uncertainty is 

needed because misunderstanding is obvious in this kind of sessions. How people work 

through the ambiguity and together construct meaning in the space created by the rules and 

vocabulary is a process of interpretation (Lester and Piore, 2004). Uncertainty is reduced 

through shared observations and discussion until a common grammar and course of action 

can be agreed on (Weick, 1979) by managers and other participants who extensively discuss 

ambiguous information cues and so arrive at a common interpretation of the external 

environment (Choo, 1996). 
 
 
Interpretation is closely linked to first actions of FEI. It is a crucial part of the early activities 

of FEI leading novel ideas, solutions and new opportunities. 
 

2.4.4 Analysis and interpretation are an iterative and simultaneous 
processes 
 

Information  about  the  external  business  environment  must  be  obtained,  filtered,  and 

processed into a central nervous system of sorts, in which choices are made i.e. managers 

literally must wade into the ocean of events that surround the organization and actively try 

to make sense of them (Daft and Weick, 1984). Iteratively used, these processes of analysis 

and interpretation can offer reduction of assumptions. 
 
Analytical process is a standard procedure and rational decision-making which is well-

known: 
 
- definition of clear objectives, 
 
- identification of resources and constraints (human, economical, and technical), 
 
- definition of segments, competition and customer needs, 
 
- definition of time schedules and priorities, 
 
- budgeting, or 
 
- organizing project, possibly dividing it to parts, and iteration to achieve goals. 
 
The interpretation process determines the range of alternatives from which business choices 

are actually made (Lester and Piore, 2004).
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Table 2.4.4.1 The main differences between analysis and interpretation (Piore and Lester, 2004). 

 

 

 

Analysis Interpretation 

Definition. A project, with a well-
defined beginning and end. 

A process, which is ongoing and 
open-ended. 

Focus. Is to solve problems. Is to discover new meanings. 

Leadership. Managers set goals. Managers set directions. 

Objective. To minimize time-to-market 
and marketability depends 
on particular, well-
understood parameters. 
 

To launch a completely new 
product or seeking to 
differentiate its offering from 
those of its competitors and/or 
determines the range of 
alternatives from which business 
choices are actually made. 

Procedure. Managers convene meetings 
and negotiate to resolve 
different viewpoints and 
eliminate ambiquity. 

Managers invite conversations 
and translate to encourage 
different viewpoints and explore 
ambiquity. 

Communication. Is the precise exchange of 
chunks of information (bits 
and bytes). 

Is fluid, context-dependent, and 
undetermined. 

Customer point of 
view. 

Designers listen to the voice 
of customers. 

Designers develop an instinct for 
what customers want. 

Projects. Means and ends are clearly 
distinguished, and linked by 
a causal model. 

Means and ends cannot be 
clearly distinguished. 

 

Although rational analysis and interpretation differs fundamentally it is suggested that 

companies pursue both approaches iteratively and simultaneously. Lester and Piore (2004) 

observed, after studying cases of product development that successful innovative 

organizations used two different approaches analysis and interpretation which are actually in 

fundamental opposition to each other. Analytic processes work best when alternative 

outcomes are well understood and can be clearly defined and distinguished from one another. 

Interpretive processes are more appropriate when possible outcomes are unknown. 

 
Tables 2.1.3.1 and 2.4.4.1 are close connected each other i.e. analysis produces mainly 

incremental innovations and interpretation mode possible radical innovation. 
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2.4.5 Experimentation 
 

Unanalyzable factors in business environments are problematic. This chapter has been 

included in the study to be able to find solutions to this problem. Daft and Weick (1984) 

presented a model with two key dimensions used to explain organizational differences 

which were: (1) beliefs about the analyzability of external environment, and (2) extend to 

which the organization intrudes into the environment in order to understand it. They 

presented a framework where the enacting mode (closely related to opportunity creation 

mode) reflects both an active, intrusive strategy and an assumption that the environment is 

unanalyzable. In the Fig. 2.4.5.1 active enacting and discovery modes of the framework are 

interesting on the early activities point of view. An organization in enacting mode tends to 

construct markets rather than waiting for an assessment of demand to tell it what to 

produce. Firms experiment and test by ignoring present and traditional expectations. (Daft 

and Weick, 1984). Experimenting is a mode of learning by doing. Firms need to be flexible 

in their strategic decision making, allowing for experimentation (Burgelman and Sayles, 

1986). 

 
 
 
Figure 2.4.5.1. The enacting mode in high equivocality environment (Daft and Weick, 1984). The 
focus in this figure in the context of early activities is enacting and discovery modes. 
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The framework (Fig. 2.4.5.1) includes an idea of analyzable assumptions of environment 

which can be important of incremental innovation point of view for discoveries but does 

not lead to radical innovations. Choo (1996) suggested that enactment mode includes 

construction and rearrange many objective features of the surrounding to look relationships 

and turn that data into meaning and action i.e. interpretation. Environment invention (both 

external and internal) connected with iterative analysis-interpretation cycles is one key to 

clear-up equivocality. 

2.4.6 Summary of interpretation in concept of the early activities  
Innovation is an interpretive process (Dougherty, 1992), building up interpretations about the 

environment (Daft and Weick, 1984), involves cooperation and transparency (Piore and 

Lester, 2004), mode of organizational learning and scanning the environment in order to 

understand the external forces of change in order to develop effective responses which 

secure or improve the position of company in the future (Choo, 2002). 
 
In interpretation entrepreneurs and their organization use a trial-and-error type of 

information processing for understanding and opportunity construction. They combine with 

patterns of information based on their experience to identify opportunities (Vaghely et al., 

2007). When the assumptions about environment are unanalyzable (unstructured and 

unclear) focus of information needs is defined by specific areas of exploration and when 

environment is analyzable information needs can be defined by detailed search goals (Choo, 

2001). 
 
 
FEI is always more or less fuzzy, unclear, unexpected, and including assumptions which 

have to be clarified with different actions and tools to be utilized during innovation process. 

Cohen and Levinthal (1990) emphasized organizational capability to identify, acquire and 

assimilate externally generated and valuable knowledge that is critical to its operations. 

Assimilation refers to the routines and processes that allow organization to analyze, process, 

interpret, and understand the information obtained from external sources (Kim, 1997; 

Szulanski, 1996). 
 
 
Insight and innovative ideas occur to individuals not organization, but learning is manifest in 

the organization when ideas are shared, actions taken, and common meaning developed at 

the group and organization level (Hurley, 2002). 
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The next Fig. 2.4.6.1 illustrates how findings above are connected to procedures of the early 

activities of FEI. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4.6.1. Information processing framework in finding new opportunities. Vision gives attention of 
exploration, objects of active search, and information sources. By the means of strategy-driven search 
elements of opportunities and challenges can be identified, assimilated, and transformed into useable 
form of new opportunities. 
 
Interpretation is a social process including interaction with several participants in order to 

discover new and original solutions. Social interaction may happen via brainstorming 

sessions utilizing collective intelligence and firm-specific experiences.  Individuals discover 

ideas but organizations enrich those ideas into new business concepts. To integrate complex 

technological knowledge successfully into activities of organizational procedures routines, 

complementary capabilities and external relationships are necessary (Cohen and Levinthal, 

1990). The sharing of information at the organizational level is an essential part of building 

collective intuition (Eisenhardt, 1999). Interpretation is a process of explaining the  fuzzy  

images  of  insights,  trends,  customer  beliefs  and  needs,  events  or  signals  i.e. 

assimilation of unclear signals. 
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Vision and overall direction of strategic renewal gives people areas of thinking, focus areas 

for search, attention of exploration, direction to future development and company success. This 

was the reason to connect information processing into the thesis to observe FEI through the lens 

of learning organization. Extensive information gathering and analysis (Khurana and 

Rosenthal, 1998), defining innovation needs through various information streams 

(Lichtenthaler et al., 2004), and identifying, understanding, and acting emergent patterns in the 

environment (Reid and De Brentani, 2004) connect information processing and knowledge 

creation to FEI offering new perspective into early activities in FEI. 
 
Information processing, knowledge creation, innovation, and opportunity identification are 

closely related to one another (Noteboom,  2000;  Ward,  2004).  Search of information to 

recognize the value of new information (Ardichvili et al., 2003), information gathering 

through active interaction with an extensive network of people (De Koning, 1999), scanning 

and search (Tang et al., 2012), and access to appropriate information (Shane, 2003), play an 

important role in the research of opportunity recognition and in finding procedures of early 

activities of FEI. 
 
By directing knowledge search areas (“strategic directions of renewal”) and past experience 

influences the development of future search capabilities (Szulanski, 1996). Experience is 

the product of environmental scanning (Fahey, 1999), benchmarking (Garvin, 1993), 

interactions with customers (Nonaka and Takeuchi, 1995), alliances with other firms (Lane 

and Lubatkin, 1998), learning-by-doing (Levitt and March, 1988) and organizational 

memory (Walsh and Ungson, 1991). 
 
Individual interpretation can be strengthened or reinforced by sharing it with a group e.g. 

collective  collaboration  which  can  then  engage  in  joint  exploration,  interpretation,  

and integration of the idea, to develop it into a shared understanding or collective view of a 

feasible business proposition or element of new opportunity (Dutta and Crossan, 2005).  
 
Innovation is a complex chain of activities where new knowledge is applied to commercial 

success, competitive advantage or benefits to organization. Responses to environmental 

changes emerge from identifying and assimilating signals (structured or unstructured), data, 

information and knowledge of external and internal changes. Evolution includes that focus of 

search areas are redefined from time to time.  
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Fuzzy unclear needs, opportunities or problems require both exploration and identification of 

signals and data, and interpretation which has a strong social aspect. If problems or 

opportunities are defined too narrowly with limited information the space of solutions 

diminishes and/or innovation does not occur. Assimilation of external and internal information 

flow conducted with interpretation (Ch. 2.4.3), an iterative analysis-interpretation sequence 

(Ch. 2.4.4), and experimentation (Ch. 2.4.5) is a critical part of early activities of FEI in 

identifying elements of new opportunities. 

 

2.5   Research propositions and questions emerging from the theory 

review 
 

Major questions arise from present FEI models and frameworks about emergence of ideas, 

discoveries, and opportunities and strategy implementation issues in FEI (Ch. 1.1). Research 

gaps are presented in the Ch. 1.3.1 and boundary theories are studied in the Ch. 2 to be able 

to identify concepts useful to early actions of FEI. Research propositions and questions are 

created as a result of this background information. Case-studies are conducted in order to 

identify real-life procedures. Issues in Table 2.5.1 and Table 1.3.1 (goals and objectives) 

were the basis to create the questionnaire used in case studies (App. 1). 
 
The practical problems and research questions in their final formulation emerged in the theory 

review (Ch. 2). The final  research  propositions  and  questions  are  presented  in  the  Table  

2.5.1  addressing  the identified gaps of FEI theory and an obvious lack of plausible theory. 
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Table 2.5.1. Research propositions (P) and research questions (RQ) of this study. 
 
 

 
 

The first proposition includes an assumption that connection of emergent strategy formation 

process and innovation initiatives is critical part of creation process of new concepts i.e. 

strategy is integrated to FEI. The second proposition includes needed procedures to response 

fast changes in internal and external business environments i.e. there is a need for strategy-

driven active search from various defined information sources. The third proposition includes 

a need to understand what happens before and during opportunity identification resulting to a 

successful business opportunity creation i.e. there is a need to understand how new elements 

of opportunities and ideas emerge into successful innovation initiatives. 



61 

3   An integrated model of the early activities in FEI 
 

In this chapter an integrated model of the early activities of FEI is conceptualized based on 

presented theories and synthesis in the previous chapters. This integrated model is further 

developed in the Ch. 5 to usable and configurable form for different kind of companies taking 

account of case studies of the present experiences and procedures in companies. When FEI is 

studied through the lenses of management, entrepreneurship, and organization research it is 

possible to find a new holistic view of FEI starting from the early activities up to new 

concept creation. 

 

 
 
 
Figure 3.1.  The  early  activities  of  FEI  through  the  lenses  of  management,  entrepreneurship,  and 
learning organization. These research areas are enablers in conceptualizing the new integrated model 
of early activities of FEI. 
 
 

The front end of innovation is a phase where elements of opportunities are developed with a 

seamless chain of actions to create concepts of new opportunities, new business and 

project plans, and business models which are also the objects of emergent strategy. 

Information processing is closely connected to opportunity identification procedures and 

emergent strategy formation.  
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It is a critical part of the new model of early activities. In dynamic environment there is a 

continuous need to develop business model components i.e. an explorative and adaptive 

perspective to proactive renewal. 

 

Table 3.1 is a synthesis of different theories connected to the subject in this study which 

integrates theories presented in the Chapter 2 and positioning of this study (Chapter 1.3.1) 

together. 
 
Table 3.1. A system-level approach of innovation process. 
 

 Early activities 
of FEI 

FEI BEI 

Strategy. The overall 
direction of 
renewal and 
triggers from 
business drivers. 

Emergent 
strategy. 

Realized 
strategy. 

Processes. Active search, 
information 
collection and 
processing: 
- analysis, 
- experimentation, 
- interpretation, 
resulting in 
identifying the 
elements of 
opportunities. 

Opportunity 
creation, 
 
 
opportunity 
evaluation, 
and 
 
 
new 
concept 
creation. 

Concept 
implementation  
 
 
and 
 
 
 
 
opportunity 
exploitation. 

Input / 
output. 

Data, signals, 
trends to 
usable knowledge. 

Usable 
knowledge 
into new 
concepts. 

From concepts 
to action and 
new 
performance. 

 
 
 
Table 3.1 highlights a holistic and new framework of FEI which integrates different research 

areas including connected concepts from management, organization, and entrepreneurship 

research to be integrated into innovation research (see also Fig. 1.1.1). Different research areas 

unconnected provide only partial solutions to the research gaps of early activities of FEI. 

Currently there is no holistic model including such actions in FEI, which represents a new 

thinking of innovation origins.  
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In dynamic environment the renewal of strategy is an ongoing process, and competitive 

advantages are only temporary (McGrath and MacMillan, 2009) and therefore adaptation of 

strategy due to business environment changes need to be assessed regularly. 

 

The creation of successful businesses follows a successful opportunity development process 

which is described in entrepreneurship research more precisely compared to innovation 

research. This includes perception of an opportunity, its valuation, and development i.e. 

opportunity identification triad: recognition, development, and evaluation (Ardichvili et al., 

2003). All these phases are procedures conducted during FEI. 

3.1 The conceptualization of the early activities of FEI  
In this chapter the integrated model of early activities of FEI is conceptualized in order to 

create practical and beneficial procedures in the beginning of FEI. The created new concept is 

tested with real-life procedures and experiences in companies. The test results are documented 

in the Ch. 4. Suedfeld et al. (1992) defined integrating as the development of conceptual 

connections among differentiated dimensions or perspectives.  In this sense pictures presented 

in summaries of theories: A general FEI process model (Fig. 2.1.2.1), strategy formation as a 

guiding force in innovation process (Fig. 2.2.3.1), and interpretation to assimilate unclear 

information flow (Fig. 2.4.6.1) are connected and integrated to a new concept of the early 

activities of FEI in the Fig. 3.1.1. 

 
Innovation leaders base their strategic innovation process on profound analysis (Wagner, 2007), 

ongoing and virtuous discovery-creation cycles in order to enrich the novelty of strategic 

activities (Zahra, 2008), and iterative processes (Berger and Luckman, 1967; Weick, 1979). 

Managing the interplay between discovery and creation can influence in the evolution of business 

and technology development (Zahra, 2008). Figure 2.4.5.1 (Enacting mode) gives an example of 

experimentation as a part of testing environmental changes which are difficult to perceive and 

analyze (Daft and Weick (1984).   Birkinshaw et al. (2008) suggested a practice of problem- 

driven search, trial-and-error type behavior, and idea linking with external change agents in the 

context of management innovation. Opportunities do not simply jump out in a final and ready-

made form (Dimov, 2007). Creation of new business opportunities is essential for renewal of 

companies. Many innovation models presented today start from idea generation which can be 

replaced with a seamless chain of actions focusing efficient and productive opportunity 

identification process with high strategic fit. 
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Figure 3.1.1 highlights the first steps and activities of FEI process i.e. the early activities of 

FEI to discover elements of opportunities or threats which are the objects of individual 

insights and social interaction to be able to create innovation initiatives. 

 
Strategy directs innovation process. Strategy-driven information search feeds the assimilation 

process triad of analysis, interpretation and experimentation with perceptions leading to 

discovery and creation of elements for opportunities. These elements can be transformed into 

innovation initiatives for further development. Compared with an actual FEI process of 

converting ideas to new concepts, the new model is supposed to be more efficient. 

 

 
 
Figure  3.1.1.  An integrated model of the early activities of FEI.  The model integrates strategy, 
information processing, and opportunity identification connected procedures together to be able to identify 
elements of opportunities, innovation themes and initiatives. 
 
External environment in the figure above includes issues like customer involvement and 

solutions, growth or profitability targets, market information, competition issues, 

opportunities or threats, or new information and technologies.  
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Internal environment includes issues like strengths, capabilities or experiences, or weaknesses. 

Origins of opportunities or threats emerge both from external and internal environments. 

Elements of opportunities emerge through iterative analysis, interpretation, and 

experimentation sequences and loops. This triad can be seen as an ongoing discovery-creation 

cycle. Elements of opportunities feed construction of innovation initiatives for concept creation 

and execution. Strategic innovation themes offer avenues for strategy-based innovation 

initiatives i.e. opportunity creation with a good strategic fit. Themes are connected in the 

most important strategic development areas for renewal (e.g. strategic cornerstones, must-

wins, key priorities, strategic enablers). Opportunities emerge for companies on the basis of 

the understanding of environmental forces. Entrepreneurs must receive and utilize all the 

information that they obtain from the external environment to create, shape, and maintain a 

kind of information asymmetry that  allows  them  to  notice  new  opportunities  (Stewart  et  

al.,  1999). This is done selectively: assimilating, organizing, categorizing, sorting and 

prioritizing information that help them to make decisions about emerging opportunities (Dutta 

and Crossan, 2005). 

 
Next chapters present the different parts of the integrated model. These are the choices of 

strategic renewal directions and innovation development themes, the identification of 

innovation initiatives, discovery of the elements of opportunities, and making sense of 

fuzziness. 

3.2 Strategic renewal directions and innovation development themes 
 

Where does the emergent strategy come from? In dynamic environment the renewal of 

strategy is an ongoing process and therefore strategic directions of development and 

information sources have to be refined from time to time. Vision and long term 

performance goals provide directions of renewal. 
 
Companies have to redefine and/or redirect different parts of the business model time to time 

because of today‘s fast competition changes. This redefinitions and removal of identified 

obstacles in internal and external environments opens up new growth areas. In many cases 

limited and scarce resources of companies today define what can be done and in which order. 

Therefore definition of strategic renewal directions is important for directing development in 

short, medium, and long term. 
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The processes of identifying direction of renewal, emergent strategy formation, and innovation 

initiatives ought to have a structure, a process owner, and tools. Strategic renewal direction 

and innovation themes can evolve from issues from the Table 3.2.1. 

 

Table 3.2.1. A checklist for strategic renewal direction and innovation development themes choices. 
 

Directions of 
renewal. 

Innovation development themes 

Product 
and/or service 
value. 

Emerging customer needs and solutions, 
utility-usability-experience,  
technology and process innovation services, 
customer value solutions i.e. unsatisfied details and systems of 
today that could work more efficient way, and 
product/service portfolio, and product/market matrix i.e. market 
gaps: 
- product or service feature or value/prize matrix i.e. solution 
gap,  
- value matrix, and/or 
- product/service road maps. 
 Markets. Competitive position in the market, 
new unserved customer segments and geography,  
differentiation, regulation; standards, environmental issues or 
deregulation, environmental forces, IPR databases 
weak signals, trends, successes, unexpected things in the 
markets, and changes in market conditions. 

Strategic 
performance. 

Business model innovation, 
boundaries of the current business model, inspiring vision, and 
solutions to business problems or challenges. 

Capabilities. New combinations of skills, connected with changes, 
leveraging existing assets and competencies for renewal, 
core competencies, unique resources, assets, and value-creating 
capabilities. 

Networks. Value and knowledge networks, boundaries of domains, and 
acquisitions and alliances. 

Processes. Enabling technologies and emergent technologies, 
- technology road map 
- technology matrix, 
- technology/product matrix, and/or 
- technology value matrix 
new manufacturing methods and concepts,  
IPR-portfolio and innovation process performance, and 
new ways of delivering. 
 Performance. The status of products in product life-cycles (Fig. 1.1.1), 
KPIs,  
productivity,  
growth targets, and 
ROCE (Return On Capital Employed). 
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Monitoring performance indicators is a basis for actions towards performance development, 

productivity goals are needed to achieve performance, and growth targets set direction to 

innovation action and renewal. The elements of an emergent strategy are likely to be 

connected each other i.e. different elements are reinforcing and complementing each other. 

New combination and synthesis of different elements together can offer new competitive 

advantages. Strategic fit and combination between internal environment (resources, skills 

etc.) and changes in external environment can also offer elements of emergent strategy 

formation and new opportunities. 

3.3   The identification of innovation initiatives 
 

This chapter is designed to include a thinking framework for identification of innovation 

initiatives and some useful hybrid tools to be used in that respect. This thinking framework is 

strongly based on business model thinking. 

 
Strategy includes creating a connection among activities and the success of a strategy 

depends on doing many things well and integrating among them (Porter, 1996). It is not 

comforting to think that the essence of western strategic thought can be reduced to eight rules 

of excellence, seven S, five competitive forces, four product life-cycle stages, three generic 

strategies, and innumerable two-by-two matrices (Hamel and Prahalad, 1989). The process 

of business formulation results in no immediate actions, rather it sets the general 

directions in which the position of companies will grow and develop (Ansoff, 1988). 

 
To profit from innovation, business pioneers need to excel not only at product innovation but 

also at business model design, understanding business design options as well as customer 

needs and technological trajectories (Teece, 2010). Selecting, adjusting and/or improving 

business models is a complex art, good designs are likely to be highly situational, the design 

process is likely to involve iterative processes, and new business models can both facilitate and 

represent innovation (Teece, 2010). 
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In order to better see emergent elements of strategy connected to innovation initiatives Fig. 

3.3.1 is presented as a thinking framework and method to be considered. The main issue is to 

get balance between internal and external business model components as well as innovation 

performance factors. 

 
 

Figure 3.3.1. A framework defining the innovation initiatives from the business model view. External 
and internal issues are supposed to reinforce and balance each other. The business model based 
framework is supposed to be more difficult to imitate. 
 
The fit between different elements of renewal and strategy is critical to discover or change 

the business model. Business and customer needs, ideas, challenges, and future possibilities 

emerging from different parts from business model above can be portrayed to each other to be 

able to find integration advantages or factors reinforcing each other by the means of new 

associations. The most essential is to find strategic fit between different factors. This can be 

one of the possible frameworks to create and reconstruct model business model whenever 

needed. Business model innovation can itself be a pathway to competitive advantage if the 

conceptual model is sufficiently differentiated and hard to replicate for incumbents and new 

entrants alike (Teece, 2010). 
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Capabilities are defined in this context as an ability to perform actions and tasks successfully 

based on the practicing of specific skills. An organization capability refers to the way systems 

and people in the organization cooperate to get things done. Capabilities have both 

technical and social elements (Ulrich and Smallwood, 2004).  

 

Performance is the results of activities leading to efficiency which refers to a level of 

performance that describes lowest amount of inputs to create the greatest outputs. How people 

in different positions communicate and  find  solutions together in order to connect and 

combine different  parts of the  business model into  new  innovation initiatives depends on 

organization capabilities. Emerging ideas, challenges, and barriers can be summarized on 

Table 3.3.1 for solution seeking and/or for development of the new innovation initiatives. 

 
Table 3.3.1. Challenges inspire an innovative organization.  Challenges and barriers are analyzed in 
current and future-oriented priorities in order to find both innovation themes and initiatives. 
 

 
 
Table 3.3.1 was a current-state-analysis procedure in one of the case study companies. It is 

also modified to include future-oriented view as well as barriers and challenges in the same 

table in order to find elements of innovation initiatives.  This procedure produces elements of 

opportunities, innovation initiatives, and possibly new strategic directions of renewal. 

Challenges in the table above can emerge from: 

 
- performance figures, 
 
- financial issues and business risks, 
 
- challenges to achieve defined strategic goals, 
 
- challenging the status quo, 
 
- constraints (information, assets, regulation etc.) 
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- weaknesses and shortcomings, 
 
- signals and emerging trends, 
 
- emerging new technologies, 
 
- patent databases and IPR-portfolio, 
 
- lack of concepts, and 
 
- barriers or obstacles on the market i.e. from a holistic view of all business drivers. 
 
SWOT-matrix can be used as an example to study issues of main strategic directions and 

identify innovation initiatives. SWOT-matrix has been chosen specially in this study as an 

example because the framework includes both external (opportunities and threats) and 

internal (strengths and weaknesses) environments. Companies are unique and that is a reason 

why a company specific common strategy development model cannot be given. SWOT-

matrix is used as an example of deployment. 

  

One of the main ideas in this study is to separate internal and external environments and 

discover connection between them i.e. looking both outward and inward. Internal and 

external factors differ a lot from each other and that is a reason to study these factors 

separately. If internal and external environments are separated it gives a possibility to create 

new hybrid tools (Tables 3.3.2 and 3.3.3) for exploring of the main strategic directions and 

possible initiatives of innovation to formulate strategic renewal directions and innovation 

initiatives. The literature of opportunity identification emphasizes the importance of external 

information neglecting the internal environment which can be as important to identify new 

possibilities for renewal. 

 
Table  3.3.2  is  an  example  to  explore  main  internal  strategic  directions  by  using  a 

combination of SWOT-matrix and company specific internal main headlines as an example. 

Internal perspectives in the next matrix are company specific issues which must be chosen in 

the strategy processes considering business drivers, current circumstances and triggers of 

renewal. Table 3.3.2 is a tool to cross-assess internal factors to external opportunities and 

threats to discover new elements of innovation initiatives. 
 
The headlines of internal perspective are company specific and can be chosen from the list of 

possible main directions of renewal presented in the Chapter 3.2. 
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Table 3.3.2. Internal elements of the strategic directions to identify the initiatives.  
 
 

 
 
This method can be seen as a hybrid tool where main headline in the middle can be e.g. Mc 

Kinsey 7S (Structure, strategy, shared values, skills, systems, style, staff). Different important 

issues of innovation process or innovation culture can be the main headlines for the 

deployment. This is an example to define internal triggers to renewal. This procedure can be 

done separately for different departments of the company (e.g. product development). 
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Table 3.3.3 is a similar example how to explore external directions by using a combination of 

SWOT-matrix and some external headlines. External perspectives in the next matrix are 

also company specific issues depending industry and company specific situations and 

competition which triggers companies to renewal. 
 
Table 3.3.3. External elements of the strategic choices to identify the initiatives. 
 

 
 

 
 
 
 
Table 3.3.3 is a tool to cross-assess external factors into the internal strengths and 

weaknesses in order to discover new elements of strategic choices and innovation initiatives. 

For example user-centric design approach and new service concepts are main headlines in 

many companies today. Details and issues emerging from the presented frameworks are 

analyzed, interpret, and experimented for solution finding. Issues emerging from these 

tools can be elements in the challenge matrix (Table 3.3.1). 

 
These practical templates above help companies to explore main directions of renewal, 

sources of relevant information and objects for search (acquisition, surveys and interviews, 

observation, questioning). These tools emerged from discussions during case studies.  
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Issues emerging from the templates and tables of this chapter can be utilized for 

constructing a multilevel business model in different layers as depicted in Fig. 3.3.2. This 

figure is an example of deployment from discussions held during the case studies. 

 
Figure 3.3.2. A multilevel business model innovation. The visualization of internal strengths for 
utilization of external opportunities gives an overall picture from the innovation scope. This is a fast 
snap-shot of an actual situation of the case study. The balance between internal and external issue 
is essential. 
 
The combination of internal business strengths are leveraged for exploitation of new external 

business opportunities.  For  example  company-specific  internal  strengths  of  product 

development, customer process know-how, and  technology portfolio  in the  Fig. 3.3.2 

have created new external innovation services and new product innovations to customers. 

Customer value has been created by the means of productivity solutions. Global integration of 

the company leverage global markets penetration i.e. strengths complement each other in 

order to reinforce business model. 
 
Detected external threats are also important for renewal in order to remove internal 

weaknesses and barriers. Detected threats and barriers offer also possibilities to identify 

new innovation initiatives and possible new innovation themes. 
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3.4   The discovery of the elements of new opportunities or threats 
 

The literature of opportunity discovery and/or creation emphasizes opportunity seeking 

behavior like active information search, curiosity to external and internal changes, and 

detection of company specific drivers of competition, skills and procedures. This means 

collection of data signals and information, observation of environment, asking the right 

questions, data processing and interpretation, and experimentation to make sense of the 

fuzziness of the environment. 
 
Active search is focused on signals, data, and information which are important for success 

and renewal. Search requires fit with focus areas i.e. driving forces in business and internal 

environments. Signals, data and information are useless without context. Search can be a 

rational or deliberate search (Gilad et al., 1989). 
 
Strategy-driven search does not mean a limited type of search. Both rational (performance- 

gap) and creative search methods can be used e.g. by analyzing customer process, customer 

conversation-analysis-interpretation triad, on boundary areas, traditional and nontraditional 

places with associative reasoning and divergent and creative thinking. Gilad et al. (1989) 

expected an open, broad, unconventional, visionary, and outside-oriented receptivity to 

search. Since the market  place  has  already  exploited  information  to  be  found  in  the  

obvious  places,  the entrepreneur must expose himself to less obvious, more subtle sources 

and constantly attempt to relate the information gleaned to business opportunity (Kaish and 

Gilad, 1991). Different search modes are e.g.: 
 
- Solution based search, 
 
- problem based (PDP Problem-Detection-Perspective), 
 
- technology based (technology road-maps), 
 
- customer value, and 
 
- competitor based benchmarking. 
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Fig. 3.4.1 is a synthesis of entrepreneurship science issues of opportunity identification 

which are closely connected to the early activities of FEI. 

 

 
 
Figure 3.4.1. The synthesis of the opportunity identification connected into information processing. 
Opportunities emerge out from the internal and external environments connected each other in a 
new way. The framework is strongly strategy-based and vision-directed. 
 
When companies are searching for opportunities to be identified they are collecting signals, 

data, and information. Information and knowledge collection and/or observation are 

important, but as important is to detect signals and data to be interpreted into information 

and knowledge. Part of that information flow is analyzable and possible to observe. Signals, 

beliefs, and data are often unclear and unanalyzable which have to be interpreted collectively 

(e.g. brainstorming sessions) for assimilation. If opportunities are supposed to be new, giving 

new competitive advantage, and offer renewal of companies they are complex and need to 

be developed with social interaction. 
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Information and knowledge management are involved with models and procedures to process 

signals, data, information, and knowledge in the contexts of organizational learning, 

environmental business understanding, and knowledge creation. 

 

We need a framework to process signals, data, beliefs, assumptions, and information flow to 

an understandable, valuable and usable form i.e. new knowledge creation leads to discovery 

and/or creation of new opportunities. Early warning signals i.e. alerts are also important 

signals to be detected. This is done in order to clear up uncertainty and assumptions made 

during the process. One possible framework for early reduction of uncertainty is presented in 

Fig. 3.4.2 which emerged from previous chapters and frameworks. 

 

 
 

Figure 3.4.2. Processes to convert signals and data into usable information and knowledge (Modified 
from Bellinger, 2004 and Choo, 2006). The framework includes value adding procedures, tools to detect 
signals (observing, asking questions, listening, collecting, and combining), and a change management 
tool in order to clear up uncertainty. 
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Figure 3.4.2 highlights early activities of FEI and is a framework of the new platform model 

presented in the Ch. 5. It is presented in this context in order to link knowledge creation into 

innovation process in order to understand benefits of data processing and knowledge creation 

in FEI. Focusing into specific and defined areas of interest (e.g. competition, position in the 

market, technology and market evolution, and critical change drivers and trends etc.) the 

collection and processing of data expose the root-causes and causal relationships.  

 

Agile response to changes in business environments is the main issue. Strategic renewal 

areas are connected in changes of business environment. These areas vary in companies 

depending on the status of company in external and internal business environment. 

Observing, asking right questions, and combining these signals and data into prior 

knowledge are possible ways to new information creation. Assimilation refers to the 

routines and processes that allow it to analyze, sort, process, interpret, and understand the 

information obtained from external sources (Kim, 1997; Szulanski, 1996) i.e. interpretation 

is a procedure leading to assimilation and actions to be taken.  Shared information and 

understanding, in turn, leads to action.  Decisions must be based on information processing 

in order to avoid false assumptions. This logic is described also by Venkatraman (2002) 

DIKAR model of information processing (Data to Information, to Knowledge, to Action 

and Results) (Vaghely et al., 2007). 
 
Information search (including both tacit and explicit knowledge) refers to a company’s 

capability to identify and acquire externally generated data and information that is critical 

to its operations. The tacit dimension is based on experience, thinking, and feelings in a 

specific context, and is comprised of both cognitive (e.g. paradigms and viewpoints) and 

technical (e.g. knowhow and skills) components (Popadiuk and Choo, 2006). The explicit 

dimension of knowledge is articulated, codified, and communicated using symbols (Nonaka 

and Takeushi, 1995). Effective search gives ability to forecast the uncertainty more 

accurately by the means of the frameworks presented in Figures 3.4.1 and 3.4.2. The main 

strategic directions of renewal guide and focus an active search of information. 

Information processing must be open and visible to all members of the organization. 

Shared understanding is a social process with intensive interaction, information exchanging, 

and a common interpretation to assimilate events, emerging trends and signals to be able to 

identify new elements of opportunities.  
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Strategy gives areas of interesting information sources. If data is collected it is possible to 

draw curves and diagrams where it is possible to see abnormal deviations (signals) worthy 

being studied more carefully for identifying and responding opportunities. By means of 

information and knowledge management it is possible to improve understanding of external 

environment changes, patterns and meanings.  These issues combined with the internal 

competencies, strategy directions, and business drivers give a chance to identify new 

elements of opportunities. This is closely connected to interpretation in the next Chapter 

3.5. 

3.5   Making sense of fuzziness 
 

Interpretation is one of the most essential concepts in this study. It is a process of assessing 

external and ambiguous events, signals, and data of change in the business environment into 

a common understanding and providing new meaning for participants. It is connected to 

information processing (Fig. 3.4.2) to be able to convert signals into knowledge, 

assimilation of uncertain things, a process where novel ideas emerge by social interaction 

(Fig. 2.4.3.2), and to generate  shared  understanding  to  be  able  to  make  sense  of  

fuzziness  (Table  2.4.3.1).  It is considered as a part of learning process of organizations. 

 

Organizational actors have to make sense of what is happening in their environment in order 

to develop a shared interpretation that serve a context for action (Choo, 1996). Responses to 

environmental changes emerge from identifying signals (structured or unstructured), 

emerging trends, data, information and knowledge. Many activities in organization, whether 

under the heading of structure, decision making, strategy formulation, organizational 

learning, goal setting, or  innovation  and  change,  may  be  connected  to  the  mode  of  

interpreting  the  external environment.   Once   interpretation   occurs,   the   organization   

can   formulate   a   response.  

 

Interpretation is closely connected to assimilation i.e. the process of translating events, of 

developing models of collaborative understanding, of bringing out meaning which pertains 

to the process by which managers translate data into knowledge and understanding about 

the environment (Daft and Weick, 1984).  
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It is a process where a new insight about the customer, a new idea for product, a new 

approach to producing or delivering emerges (Lester and Piore, 2004). Interpretation is also 

a social activity that creates and refines common language, clarifies images, and creates 

shared meaning and understanding (Crossan et al., 1999). Incremental innovations are 

mainly results of analysis and radical innovations are results of several iteration sequences 

of interpretation combined with experimentation and analysis. Radical innovation (Table 

2.1.3.1), interpretation (Table 2.4.4.1), and opportunity identification directs thoughts to 

innovation creation which includes the idea that individuals link their own prior knowledge 

into firm-level knowledge and/or changes of external information. Individual insights are 

developed and enriched during interpretation sessions in organization i.e. well-planned 

knowledge management system is available. Prior knowledge is scattered to different people 

and specialists of markets, industry, suppliers, customers, and technology experts. How we 

connect these prior knowledge sources in social interpretation is one of the main questions 

to be solved. Cross-functional teams working together with outside resources can be one 

solution to the question. 

 

The interpretative process is one key element in the model of early activities of innovation 

because messages, emerging trends and signals on the market are often ambiguous. It is a 

social collaborative process to clear up unclear components from the business environment. 

It is supposed that insights of new opportunities happen often during this process. 

Interpretation is largely discussed in the literatures of information research, knowledge 

management, and opportunity identification. Interpretation is more detailed described in the 

Chapter 2.4 Interpretation, analysis, and experimentation. 

3.6   A framework of strategic renewal in companies 
 

The early activities of FEI are closely connected to business development, growth, and 

renewal of companies. It is important to define a clear and sustainable  vision  and  create  

an  innovation  mechanism  (innovation culture,  unique  resources  and procedures) to be 

able to produce solutions, business opportunities, and concepts responding to business 

changes and customer needs. FEI has to be seen also as a critical part implementing of 

vision and strategy. Integrating emergent strategy formation concept to FEI helps in 

assessing the dynamics of implementing strategy.  
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The Fig. 3.6.1 is a summary of strategic issues and a holistic concept to integrate and 

implement strategy in FEI. 

 
Figure 3.6.1. The early activities of FEI in strategic renewal of companies.  

 

Fig. 3.6.1 connects the early activities of FEI in strategic renewal of companies which is the 

result of systematic strategy-based activities. The concept includes building elements to 

implement strategy in the early activities of FEI and building blocks to conceptualize 

innovation road maps. 

4 The real-life experiences of early activities  
The phenomenon of early activities of FEI was studied in three Finnish companies which 

represent technology industry in Finland. Studied companies work on B2B concept with Own 

Equipment Manufacturing (OEM). They represent machine workshops (MW) evolution from 

traditional MW to differentiated manufacturing strategies in value networks. 

 
Case studies were conducted in order to find real-life procedures and experiences of early 

activities of FEI in Finnish OEM companies. The integrated model of early activities (Ch. 

3) was tested by using questions which have their origin in the integrating model in order to 

find answers to the research questions and background to the presented theories in Ch. 2.  
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First, the case studies were conducted with the questionnaire presented in App. 1 to identify 

real-life experiences  and  activities  in  the  beginning  of  FEI  in  order  to  identify  new  

business opportunities. Second, a successful innovation project was analyzed to shed light 

of possible procedures of early activities in FEI. Third, case studies were documented and 

permission for publishing was given by the companies. 
 
Case studies were conducted in order to find complementing factors and common features to 

the integrated model (Fig. 3.1.1) and elements of components to a final concept of FEI 

platform. The final platform shall be suitable for different kind of companies. Table 4.1 

includes short representations of studied companies, innovative features, core innovation 

processes, and success indicators. 

 

Table 4.1. Representation of the case study companies. 
 
 

Company Description Innovative features 

Company A. 
 
 
Vice president and 
Executive Vice 
president were 
interviewed. 

Technology industry, OEM, 
subsidiary of an international 
corporation, machine building 
and consolidating process active. 

Innovation index¹ 65%, industrial 
design embedded in product 
development, renewal mentioned 
in company values, innovation 
culture embedded in system, and 
tailor- made stage-gate model. 

Company B. 
 
CEO and Patent 
Attorney were 
interviewed. 

Technology industry, 
OEM, machine building, and 
high tech company. 

Innovative high tech machines to 
industry, high growth speed 
(>33%) and innovation index 
(100%), innovation culture 
embedded in system, and strong 
IPR –portfolio. 

Company C. 
 
 
Business unit  
level interviewed,  
Research Director  
was interviewed. 

Technology industry, OEM, 
department of a large 
corporation, and machine 
building. 

Innovation   seeking culture, 
continuous   renewal    in    values, 
growth seeking behavior, 
technology leadership solutions, 
innovation index 30 %, industrial 
design embedded in product 
development, tailor-made stage- 
gate model, and value innovations 
seeking behavior for customers. 

 
¹ Innovation index is a percentage of revenues from products or services that are presented 
to markets during 3 last years. 
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4.1   Guideline of the case studies 
 

Strategy driven discovery or explorative process of opportunities includes several alternative 

paths which are presented in Figure 4.1.1. First, it is supposed that more focused idea 

generation happens when some elements of opportunity are available i.e. collective 

intelligence can be utilized in a more productive way with a focused area, subject or possible 

opportunity to be brainstormed and discovered. Second, strategic renewal process is 

supposed to create clarity, direction, and efficiency to idea generation i.e. to answer the 

question: What and when to ideate to respond fast external and internal changes? 
 
Fig. 4.1.1 is a guideline for the case studies to find different paths of opportunity 

identification and real-life procedures leading new concept creation. A questionnaire (App. 

1) was used to identify elements of opportunities and to finalize the early activities of FEI 

concept to a usable and configurable FEI platform concept. 

 

 
 

 
Figure 4.1.1. Alternative pathways to discover strategy-based elements of opportunities. There are 
many different pathways to discover new business opportunities. The framework above was used in 
case studies to be able to identify company-specific experiences to opportunity identification resulting 
in discovery of new innovation themes, initiative and new concept creation. 
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4.2   Implementation of the case studies  
Studies were conducted in all companies with the same questionnaire (App. 1). The questions 

in App. 1 were grouped into next categories: background, strategy as a part of FEI 

activities, fast response to changes in business environment, and identification of new 

business opportunities. Interviews were recorded for precise documentation. Questions 2.6, 

2.7, 2.8, 3.3, 3.4, 3.5, 4.11, 4.12, and 4.13 were answered before interview with a scale of 1-

5 including interviewee’s assessment of current state and goal in two years. The questions 

mentioned above were used to form a gap-analysis of early activities of FEI (Figures 4.3.1, 

4.4.1 and 4.5.1) to be able to verify the status of FEI in different companies. The 

questionnaire was framed to identify real-life procedures of early activities of FEI based on 

theories presented in the Ch. 2, integrated model (Ch. 3.1), different paths to opportunity 

identification (Fig. 4.1), and research questions presented in Table 2.5.1. 

4.3   Case A  
The study was conducted in Company A in three phases: first a start-up meeting to introduce 

the study and clear up goals of the study, second the tasks to prepare for interview 

(preliminary questions to define holistic view) and third the interview itself. Before the 

interview meeting company representatives answered some of the questions to form a 

holistic view of needs and   status.  Results of this preliminary work are presented in the Fig. 

4.3.1. 
 
 

 
 
Figure 4.3.1. The status and gap analysis of Company A. 
 
 
Questionnaire (App. 1) revealed needs to develop an adaptive strategy process to better 

direct product and service development.  
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Interview revealed reasons to gaps (2.6, 2.7 and 2.8 from questionnaire) to integrate 

company A to European level business integration, to utilize the resources of the group and to 

clarify new European level strategy to subsidiary of the group. 

 
The company is customer-driven with intimate procedures to co-develop products and 

services with structured processes with customers. New innovative service concepts have 

been introduced to market as results of these conversations and procedures. There is evidence 

today of that  better  profitability  and  an increased  sales  has  been  achieved  from  these  

new  concepts. Company produces intelligent usability solutions and experiences to customers. 
 
The results in relation to the research questions 
 
 
Q 1 How does the intended strategy of the company influence the processes of FEI? 
 
 
Strategic choices direct innovation in the Company A resulting in new products and services 

into the markets. New service concepts are illustrative examples of strategic renewal 

direction decision leading to a successful new business, new products and services and also 

achievement of strategic goals. There are similar challenging strategic direction choices 

which have inspired staff resulting in innovations (e.g. solution strategy). 

 
How does the front end of innovation influence the strategy formation process and renewal? 
 
 
Innovation culture and FEI processes are embedded in the company way of working and 

they produce elements of changing strategy i.e. an effective innovation process also 

feeds the renewal of strategy by the capability creating novel concepts. 

 
Which factors trigger the renewal? 
 
 
- Return on capital employed, 
 
- growth targets, 
 
- differentiation of products and services, and 
 
- solution-centric way of working combined with customer intimacy. 
 
Economical and growth triggers are the main drivers for renewal.  To be able to differentiate 

Company A has employed in-house designers to define an exceptional user experience and 

design. A user-centric technology is a key to the new solutions. 
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Q 2 How does the organization respond to environmental changes? 
 
Which information sources are used? 
 
Close co-operation with customers and understanding competition are the basis of 

innovation initiatives. Profound current state analysis is conducted in order to find weak 

points and a technology road-map procedure directs the development. Company A has tools 

and procedures to analyze customer processes. Competitor, industry trend information and 

customer data are collected. Customer intimacy and close co-innovation makes possible to 

identify new concepts. 

 

Which  procedures  exist  to  monitor,  collect,  analyze  and  interpret  external  and  

internal information flow? 

 
1)  Structured brainstorming with customer 
 
 
Structured conversations with customers and analysis of customer processes led to new and 

unique product and service introductions on the market i.e. interpretation and co-innovation 

(described in Fig. 2.4.3.1 and Fig. 2.4.3.2) has resulted to new solutions. The company has 

removed barriers between the organization and the customer. Conversation is managed. 

Vocabulary did not exist (HMI case) beforehand.  The result of this was a launch a 

completely new solution. Designers have developed an instinct for what customers want. 

This included a profound analysis and also interpretation. 

 
2)  A technology road-map procedure directs the development process i.e. future-oriented 

information is processed which directs activities and foresight information search. 

 
3)  Competitor information collection. 
 
Q 3 Which processes and methods are used for renewal in FEI? 
 
 
How do new opportunities emerge in company? 
 
 
Innovation culture is a primary motivator to produce new ideas and opportunities. Customer 

co-innovation is an actual and active procedure. Company analyzes, interprets, ideates and 

develops solutions together with customers to help them achieve better productivity.  

Opportunities emerge from measurements and analysis of customer process performance 

which is also a service business or consulting of Company A.  
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Industrial designers are embedded into a system which has changed then innovation culture 

in a way in which the innovation process produces a lot of ideas from customer 

conversations, analysis of their processes, and interpretation of customer needs. In many 

cases observation of customer’s environment sparked insights to something which can be 

done more efficiently. 
 

How does the organization produce new concepts? 
 
 
Company A has a tailor-made stage-gate process including typical parts of FEI. The 

elements of early activities (Fig. 3.1) exist even in the current stage-gate procedure.  

 

Concept development phase includes procedures to confirm customer need. Concept 

follow-up feeds P4+1 is proceeded to find how markets have reacted to new product. 

Current stage-gate and discussed changes is presented in Figure 4.3.2. 

 

 
 
 
Figure 4.3.2. Company A stage-gate model and discussed proposal for development. 
 
 
Emerging development issues from the interview and the questionnaire 
 
 
There is a need to add knowledge transparency and sharing of data which product 

development team and key account organization have collected and created from the 

markets. This could give more power to the innovation process. Internal efficiency is another 

issue which can offer innovation possibilities. Third issue is strategy process clear-up – an 

adaptable strategy process. 
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Ideas for improvement 
 
 
Phases before concept development were discussed and a proposal is presented in the Fig. 

4.3.2 (phases F0 and F1). The reason for this proposal is the fact that the innovation 

organization produces a lot of ideas and business opportunities which could be enriched by 

social interaction, interpretation sessions, and better information sharing. Ideas can be 

linked and combined with each other.  

 

Collecting and grouping incremental ideas and finding lacking pieces could lead to more 

radical innovation. As a result a data base could be constructed with a portfolio of new 

business opportunities, innovation initiatives, and new concepts to make sure that there are 

enough activities in different stages of FEI and in order to better follow-up the performance 

of FEI. Second, with these procedures promising ideas can be seen as early as possible and 

enrichment to innovation process could be done with low costs.  

 

This kind of procedure could hasten the innovation process due to better visibility for 

organization. Project initiatives may possibly stay in the data bank for further development 

and waiting for right time (postponed) to start concept development which is a more time and 

resources demanding process. 

 
Summary and contribution to the study 
 
 
Innovation culture evolution matters i.e. culture and processes of FEI feeds strategic renewal 

by discovering opportunities and possibilities to renew products and services. Strategic 

direction of renewal and innovation initiatives has created new concepts and elements for 

dynamic and adaptive strategic renewal. 
 
Fig. 4.4.3 in the next page is conceptualized by the author from company’s information, 

presentations, and documents before interview. Presented concept of Company A’s 

development project is based on the Fig. 3.1.1 and Fig. 2.2.3.1 of this study.  

 

The concept is an illustrative example of emergent strategy formation. In the Company A 

there was a strategic change from product based business to service business concepts 

starting from 2006.  
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The project was well documented which gave a good possibility to analyze all procedures 

conducted in that project in order to present it by Fig. 4.3.3. New, unique, and radical HMI 

(Human-Machine-Interaction) concept has been introduced on the market as a result of this 

project. 

 
Figure 4.3.3. The early activities of FEI in Company A. This conducted and completed project is 
an illustrating case of early activities of FEI. The figure is constructed against the model presented 
in the Fig. 3.1.1. 
 
The project included a definition of information sources and business drivers both in internal 

and external environments, data collection and customer observation, close customer 

involvement and a profound analysis of the collected data. The main driver to this 

development project was diminishing profits from product based business model i.e. a new 

strategic direction choice.  

 

Results of this project were new concepts of service business based on technology platform 

and modularity of products, new products, sales growth and better profitability. 
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The questionnaire revealed factors behind this successful project. First, innovation culture is 

the main driver to discover new ideas to chosen strategic directions of renewal and elements 

leading to innovation initiatives.  

 

There is no lack of ideas for development in this company. Even individual insights 

produce innovation initiatives i.e. bottom-up innovation culture has been developed during 

the last decades. The culture is a result of long term evolution. Main details  of  that  

evolution  are  integrated  design  in  product  development,  FEI  process  itself including 

company-tailored stage-gate model with concept creation process, holistic view of design  

to  differentiate  products  and  services  on  the  market  including  also  human-centric 

usability, and a customer involvement. 

 

The follow-up of product life-time cycles gives a holistic view of efficiency in total 

innovation process including early phases i.e. there is enough initiatives, concepts and 

development projects in the innovation pipeline for continuous renewal. 

 
Company A keeps their strategy alive proactively and takes care of the company’s continued 

innovation culture evolution. This is done because strategy life-time is changing faster and 

faster. In practice, they give challenges to the organization because solution-based strategy 

inspires the organization. Solution-centric way of working combined with customer 

intimacy is one of the main drivers for renewal in Company A. This needs a changed 

culture from listening to understanding, prediction customer lifecycle events to delight the 

customer. Inspired strategy challenges status-quo and directs renewal. 
 
Many procedures of the integrated early activities of FEI (Fig. 3.1.1) were already 

implemented in Company A’s innovation process e.g.: 

 
- Strategy directs innovation (vision, overall direction of renewal and focus area of 
service business development), 
 
- information search (data collection, information sources definition, technology issues) 
is conducted systemically, 
 
- profound  analysis  (analysis  of  collected  data)  for  understanding  competence  and  
for assessment of technology road map is the base of FEI process, 
 
- interpretation, internal and external social interaction, and co-development occurs 
internally and externally with customer, 
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- industrial design is embedded in system, 
 
- cheap experiments are conducted in FEI, and 
 
- individual insights emerge and are enriched with teamwork. 
 
 

The main finding from this case was a strong innovation culture and low hierarchy what was 

considered a major competitive advantage compared to competitors. The innovation process is 

even feeding new strategic direction choices and content of strategic renewal due to strong FEI 

embedded in the system. Company A innovation process and emergent strategy formation can 

be presented with conceptualized models (Fig 3.1.1, Fig. 2.2.3.1 and Fig. 2.4.6.1). This is 

presented in Fig. 4.3.3. Fit to models is obvious. New defined service concept (and emergent 

strategy) was created successfully. This emergent strategy is also a realized strategy today. 
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4.4   Case B 

The study was conducted in Company B in two phases: first the tasks to prepare for 

interview (preliminary questions to define holistic view) and second the interview itself. 

Before the interview meeting company representatives answered some of the questions to 

form a holistic view of needs and status. Results of this preliminary work are presented 

in the Fig. 4.4.1. 
 
 
 
 

 
 
 
Figure 4.4.1. The status and gap analysis of company B. 
 
 
The diamond above (Fig. 4.4.1) and interview itself showed that strategy has an important 

element guiding employees to identify business opportunities, understand customer needs 

and commercialize identified opportunities into solutions. Strategy gives a framework and 

pattern of action which directs employees into a strong customer-oriented behavior. The 

early activities of FEI are defined Company B as a close customer intimacy and interaction 

to discover and implement business opportunities and find solutions to customers. Result of 

this process is a clear and defined customer solution. The questionnaire revealed factors 

behind this strategy. Innovation culture and capabilities, deep expertise of technology, 

customer intimacy, IPR portfolio, and culture of trust are main drivers of successful 

innovation.  An emergent strategy formation is close to Company B principals and thinking 

framework. 
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The results in relation to the research questions 
 
 
Q 1 How does the intended strategy of the company influence the processes of FEI? 
 
 
Strategic pattern directs innovation process in the Company B resulting in new solutions and 

inventions to the markets. Strategy is a guiding pattern to identify and implement business 

opportunities. 
 
How does the front end of innovation influence the strategy formation process and renewal? 
 
 
IPR portfolio development and evaluation procedures are the basis of FEI. Company B 

conducts business by utilizing strong  IPR  portfolio  combined  with  internal  skills  and  

know-how  and  development  of technology. The development phase is an informal and the 

evaluation of new invents a formal procedure. 

 
Which factors trigger the renewal? 
 
 
- entrepreneurial behavior, 
 
- competitors’ new products and/or customer requirements are drivers to change, 
 
- continuous change (challenging status-quo),  
 
- growth targets, and 
 
- solution-centric way of working combined with customer intimacy. 
 
The  main  trigger  for  renewal  is  a  high  growth rate  which  means  new  markets and 

customers to be identified. 

 
Q 2 How does the organization respond to environmental changes? 
 
 
Close co-operation with customers and a deep understanding of customer needs are the 

base of innovation initiatives, which in many cases lead to new patents. 

 
Which information sources are used? 
 
 
Company B works closely with potential customers i.e. co-experimenting gives possibilities 

to understand customer need, collect customer information and understand customer, test 

the functionality of the technology, and define the case with customer. Competitor, industry 

trend information and technology foresight information are also collected. 
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Which procedures exist to monitor, collect, analyze and interpret external and internal 

information flow? 

The search of external information is done with a customer-oriented search, competitor 

follow-up, and a technology foresight and road-mapping. As mentioned earlier, in-house co- 

experimentation is a fruitful situation to collect customer information. 
 
Internally, social interactions are used i.e. teams enrich individual discoveries. IPR reviews 

are conducted in order to interpret inventions. Outside resources are also used which has 

been found on many occasions because the interpretation is changes due to an increase in 

reviewers. The conversation is an important part of the process i.e. IPR coaches are used to 

enrich individual and team-based inventions. 

 
Q 3 Which processes and methods are used for renewal in FEI? 
 
 
How do new opportunities emerge in the company? 
 
 
In Company B, the starting-points are a technology roadmap and monitoring of research 

results. Strategic directions of growth are implemented in early activities of FEI. Company 

B identifies attractive business partners, identifies the need of the partner and conducts 

e.g. co- experimentation with customer to confirm the need for business case formulation 

(strategic pattern). 
 
Customer co-operation is an actual and active procedure. Co-experimentation is a definition- 

based service business of Company B. Company B invites potential customers to co-

experiment solutions in their premises. These conversations during experimentation are well-

springs of new opportunities. There is no lack of ideas due to skilled personal producing 

inventions of new technology applications.  Many times invertors work together to be able to 

enrich inventions. Entrepreneurial culture is one factor to produce a lot of individual insights. 
 
How does the organization produce new concepts? 
 
Company B invests 20 % to research and development of technology, with a deep 

understanding of firm-specific technology. Ideal FEI concept produces ideas which can be 

utilized in the next three years. The basis for concept creation is innovation capability which 

is monitored continuously using innovation barometer. Pattern of need-identification and 

need-understanding to commercialization is a way to innovate. 
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Emerging development issues from the interview and the questionnaire 
 
 
More fit to business case implementation is desired without adding too much formality into 

system (Fig. 4.4.1). Balancing formality and informality is an important issue in future to 

define the open evaluation criteria for initiatives. 

 
Ideas for improvement 
 
 
The model of FEI is informal in Company B. On one hand, the organization produces a lot of 

new initiatives but on the other hand better fit to business cases is one goal in future. There 

were discussions to get better fit by giving employees open guiding criteria which is used 

in assessing initiatives. Such criteria candidates are e.g.: 

 
- strategic fit, 
 
- problem to be solved, 
 
- potential customers and revenue, 
 
- differentiation from competitors, 
 
- required funding,  
 
- intellectual property creation and protection, 
 
- technical probability, 
 
- stage of development, and 
 
- strategic leverage. 
 
Other subject of combining inventions in IPR portfolio and new initiatives was discussed. 

This could lead to discoveries resulting in better value to customers and more radical 

innovations. 
 
Summary and contribution to the study 
 
 
Innovation to success type of thinking and culture produces a lot of patented initiatives in the 

Company B. There is no lack of ideas. Contribution to the integrated model of the early 

activities (Fig. 3.1.1) in FEI is: 

 
-Strategy directs innovation process, managers set an informal pattern, and strategic directions 
and focus areas for growth are defined, 
 
-information search is conducted customer-oriented to  identify business opportunities i.e. 
active search of new customers and technology information for assessment of road maps, 
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-global customer potential is analyzed and after need is confirmed experts invite customers to 
conversations and experimentation in order to analyze and understand the need, 
 
-business case formulation happens after issues above are completed, 
 
-system produces team-based patent initiatives collectively (85 % at least two initiators), 
 
-interpretation occurs internally and with customer (Experts develop an instinct and view of 
what customers want to understand the specific need offering a solution to customer), and 
 
-co-experimentation procedure is a key to a definition-based service business (removal of 
barriers between organization and customer, and shared understanding of the solution). 
 
Next Figure 4.4.2 describes the early activities of FEI in Company B. 
 

 
Figure 4.4.2. The FEI process and the early activities of FEI in company B. 
 
Fig. 4.4.2 shows that in the center of early activities is a discovery of new business partner 

and understanding a customer need which has been the most important factor to growth. 

Need identification-analysis-experimentation is processed together with customers. 

Strategic pattern directs innovation process in the Company B resulting new solutions and 

inventions to the markets. 
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The IPR process is a formal process to assess ideas and start protection procedures if 

possible. IPR coaches are used to train employees and enrich inventions to IPRs. Strategy and 

innovation process in Company B can be defined as informal and as simple as possible. 

Keep the thing simple. If the business environment and technologies used are complex and if 

the internal system is also complex, the business becomes more difficult. The growth success 

of this company gives evidence that the system works successfully with low formality. One of 

the main findings from this case was a strong outside-in perspective.  In their case, this 

included customer intimacy, business opportunity identification and understanding of the 

customers special needs. 

4.5   Case C  
The study was conducted in Company C in two phases: first the tasks to prepare for 

interview (preliminary questions to define holistic view) and second the interview itself. 

Before the interview meeting company representative answered some of the questions to form 

a holistic view of needs and status. Results of this preliminary work are presented in the Fig. 

4.5.1. 

 

 
 
 
Figure 4.5.1. The status and gap analysis of the company C 
 
 
The  Company C  has  a  systematic,  guidance-giving and  well  documented  innovation 

process which is part of the business intelligence system in the corporation. Actual 

innovation process is a result of 30 years of development. 
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One interesting corporation-level procedure is a monitoring system including essential 

elements of innovation process efficiency. Monitoring system has the following elements or 

innovation KPI which are monitored continuously: 
 
- Innovation power (R&D expenditure/total revenues) %, 
 
- innovation potential (Cumulative planned revenues from innovation projects) €, 
 
- innovation  performance  (Cumulative  5   years   achieved  revenues/cumulative  
planned revenues) %, 
 
- management performance (Number of delayed projects/all projects) % and 
 
- innovation culture (Invention Rate/ number of inventions/IPRs). 
 
The system gives a big picture of innovation process efficiency and identifies the weak 

points of the system. Realized strategic results as an output from innovation process can be 

viewed precisely with these indicators. 
 
The results in relation to the research questions 
 
 
Q 1 How does the intended strategy of the company influence the processes of FEI? 
 
 
Company C corporate-level strategy process defines dynamic vision and it integrates 

business, competence, and technology strategies i.e. internal and external factors of 

strategy. Vision and overall strategy directs the whole innovation process and business units. 

The system is a part of comprehensive business intelligence system of the company C. There 

are also defined corporate-level strategic directions which guide different business units. 

When a long-term strategic development direction is defined it also allows the company to 

create specific concepts and tools for the innovation process. For example, value creation 

includes a tool for creating customer value curves. Strategic choices even have impacts on 

processes and activities in FEI. 
 
How does the front end of innovation activities influence the strategy formation process and 
renewal? 
 
 
First, company C has conducted a comprehensive business environment review (BER) 

which is updated yearly. This analysis produces themes for renewal, trends, and 

competition information. There is a special business intelligence group collecting and 

updating reviews which sets activities to be implemented. It is one of the tools utilized in 

the strategy review process two times per year i.e. BER is a trigger to change strategy if 

needed.  
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Second, key account organization monitors changes of customer business and needs, 

evolving norms and standards, etc. Third, product board concept includes continuous 

strategy reviews, search of new technology trends (S-curves) and, competence development 

needs. This board monitors the total innovation performance and conducts gate reviews to 

make decisions in the stage-gate process. Innovation process is a part of implementing 

corporate-level strategy. 

 

Which factors trigger the renewal? 
 
 
- Economy indicators, 
 
- growth targets, 
 
- business environment reviews, 
 
- differentiation of products and services, and 
 
- feedback from innovation performance indicators (Innovation KPI). 
 
 

Like the case studies before, the main triggers of renewal are the economical and growth 

indicators. Company C differs from the previous cases due to the innovation performance 

indicators. These indicators offer fast feedback if something in the process in not working 

properly. Company C conducts  a  profound  analysis  of  external  business  environment  

yearly  in  order  to  find possibilities to product and service differentiation. 
 
Q 2 How does the organization respond to environmental changes? 
 
 
Company C vision includes a close co-operation with customers, suppliers and outside 

research community.  Deep understanding of customer needs is connected to business 

requirement process to form the base of strategic development projects. 
 
Which information sources are used? 
 
 
Market, competitor, and technology information is monitored continuously. First, key 

account organization close to customers is responsible for collecting market data. Second, 

business environment reviews (BER) produce themes and data about changes in 

environment. Third, business and technology forecast includes scanning (identification of 

relevant information sources, systematic information follow-up, and weak signals follow-

up), analysis (information compressing to knowledge), and communication (collaborative 

platform, discussion forum and blog). 
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Which  procedures  exist  to  monitor,  collect,  analyze  and  interpret  external  and  

internal information flow? 

 
The  basis  for  the  early  activities  is  a  business  environment  review  which  gives  a 

framework for the innovation initiatives and actions. Markets are also monitored by the help 

of key account organization. 
 
Internally,  the  BER  process  is  a  basis  to  analyze,  interpret  and  construct  market, 

technology and competence road maps. This is done with cross-functional teams. Company 

C has a competence desk to collect data of needed capability changes and tacit knowledge 

which are also basic information for the cross-functional teams. 

 
Within  the  day-to-day  procedures  are  first  a  product  board  concept  to  review  the 

innovation initiatives, ideas and inventions. Second, the internet-based portal (collaborative 

platform) is used to collect, analyze and interpret data to intelligence. The discussion themes 

are changing continuously in the portal.  It is a tool to define e.g. strategic innovation areas, 

campaigns, or problems. It is a communication channel where anyone can open a discussion 

of a specific issue or problem. Third, customer value curves are executed. 

 
Q 3 Which processes and methods are used for renewal in FEI? 
 
 
How do new opportunities emerge in the company? 
 
 
Technology strategy process is a widely used procedure in FEI. It is a road map process 

first monitoring of market, competitor, technology, and life cycle information.  

 

This information is an input to cross-functional-teams for creation road maps of products, 

services and technologies. Road maps are inputs to decision of action plan and strategic 

development projects. Technology strategy defines frames for FEI and is also a discovery 

phase of innovation process. Competencies are also connected in this phase for possible 

improvement due to requirements emerging from monitored information flow. 
 
How does the organization produce new concepts? 
 
 
An important strategy-based concept is a portfolio management. Company C conducts and 

manages different types of portfolio analysis starting in road map phase and ending up to 

product launching. Portfolio management is a part of project management. 
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There is also a fast two-stage research process to assess and study new service concepts 

and new technologies. Innovation process is a collaborative process where users, industry 

cluster partners and designers are integrated into the system.  User experience levels are 

defined by designers. External and internal technology bases are connected to collaborative 

innovation process. New social media tools support collaboration. This system directs the 

innovation activities. 
 
Brainstorming and similar tools (ideation sessions) are used when there is a clear challenge to 

development. Ideation is embedded in all activities of innovation process whenever needed. 

 
Concept creation is conducted against firm-specific stage-gate model. 
 
 
Emerging development issues from the interview and the questionnaire 
 
 
Company C produces a lot of incremental innovations and radical innovation is a challenge in 

the future. More agility for reacting to change is needed by e.g. adding knowledge 

transparency. There is lack of brain power resources. The company has a lot of skilled 

individuals but this alone is not enough i.e. the community could have more power and 

efficiency to achieve the best possible customer value if teamwork was improved. As a 

solution cross-functional-teams are used solution-seeking behavior. 
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Summary and contribution to the study 
 
 
The innovation process in company C is an illustrative case of implementing a strategy. 

Innovation process is a powerful procedure to implement corporate-level strategy and renewal 

direction choices. Innovation thinking and processes are deep in company C’s culture and way 

of working. The early activities of FEI are even traced from strategic renewal definitions. 
 
Company C strategic innovation process and the early activities of FEI are depicted in the 

next Fig. 4.5.2. 

 

 
Figure 4.5.2. Company C strategic innovation process and the early activities of FEI. 
 
 
The company conducts profound reviews (analysis) of business environment which give 

themes to renewal and data to used tools (e.g. customer value curves). There is also 

sophisticated internet-based tool for communication, social interaction, idea finding and 

enrichment in specific chosen themes. 
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Many procedures of the integrated early activities of FEI (Fig. 3.1.1) were already 

implemented in Company C innovation process (Fig. 4.5.2) e.g.: 

 
- Vision and overall direction of renewal direct activities in early phase of FEI, 
 
- customer success is a driving force and value of company C, 
 
 
- a profound information search (business environment and needed competencies reviews) 
is conducted systemically in order to create road maps, 
 
- innovation themes are defined in order to construct innovation initiatives and direct the 
social interaction, 
 
- profound analysis for understanding customer needs in order to create value with 
specific procedure, 
 
- interpretation, internal and external social interaction, and co-development occurs 
internally and externally with customer, 
 
- customer  involvement is  managed via  key account organization in product 
requirement assessment and need-identification in early phase of innovation process, key 
account managers are feeding internet-based tool by defining themes or problems from 
markets which is the most important in the service business, 
 
- lead users or key customers are involved in the process, 
 
- industrial design is embedded in system, and 
 
- Company C is able to monitor real-time the total efficiency of the innovation process 
through their business intelligence system to respond to errors quickly. 
 
Ideas for improvement 
 
 
More emergent strategy and strategic development connected together is needed. 

Experienced people in innovation process can change strategy producing elements of 

emergent strategy which was identified specially in company A. An effective innovation 

process has influence in strategic renewal. More interpretation of weak signals and data is 

needed to create business intelligence i.e. data to intelligence approach by knowledge 

management. 



103 

4.6   Summary of the case studies and contribution to the thesis  
One result of the hypothetical-deductive thinking method (Ch. 1.3.2 Conceptual-analytic 

research approach) of this thesis is an integrated model of early activities of FEI. This model 

is illustrated in Fig. 3.1.1. Empirical based verification of firm-specific procedures 

compared in model show evidence that companies have specific concepts of these early 

activities i.e. the hypothesis of the early activities of FEI is to a great extent a real-life 

procedure in studied companies. 
 
Case studies confirmed that vision, an overall direction of renewal, and focus areas were 

defined, active search into specific information sources existed on the focus areas, analysis- 

interpretation-experimentation could be confirmed to a great extent, and all companies 

utilized their scarce resources in order to define important strategic renewal directions and  

innovation themes. Companies have also tailor-made innovation processes which combine 

their way of working with business goals, and priorities of actual needs of transformation.  

Data collection is used to respond changes in external business environments. Companies 

are harvesting business opportunities in defined strategic focus areas. Awareness of existing 

industry trends, needs, and opportunities is a basis for profound analysis.  Co-experimenting 

and cheap experiments are conducted, and an evidence of an interpretation is available for 

understanding competition and customer needs. Technology roadmap procedures and early 

customer involvement are normal and continuous activities in all companies. Creation and 

discovery phase of innovation includes solutions to customers with a clear fit-to-need 

approach. Need-analysis processes, need-identification,  and value assessment are conducted 

as a co-creation process with customers. Company A approach is to avoid developing inside-

out technological solutions without a found customer need, user experience or customer 

involvement i.e. a strong outside-in perspective. 
 
The total design space is formulated by the help of industrial designers considering user- 

centric issues in close co-operation with customers. In-house designers were involved strongly 

in the early activities of FEI. There is evidence from company A that designer involvement in 

early phases leads to new insights in products, intelligent usability and experience 

solutions, service solutions, and even a new strategic initiative. An illustrating service business 

case is documented in Ch. 4.3 as an example of deployment. 
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Contribution to the thesis 
 
The questionnaire (App. 1) in case studies revealed that an effective innovation process has 

created new elements of strategy or even produced new strategic directions in Company 

A. There was also evidence in Company C that a certain strategic choice leads to certain 

special activities, tools, and processes in FEI (Ch. 4.5) in order to focus important firm-

specific strategic areas in value creation for customers. Ideation is embedded in different 

activities of innovation process. 
 
An outside-in perspective is a strong driver to early activities in companies. All studied 

companies responded to opportunities existing in the customer processes and products by 

detecting the weak points of productivity and finding patterns to improvement. Innovation 

initiatives were developed with customers i.e. customers are connected to development 

projects. In Company C both need and customer value assessments are conducted during this 

innovation chain. 
 
Ideas with better strategic fit and even discovery of radical innovations are goals for the 

future. The early activities of FEI and the formality of FEI processes differ a lot in 

studied companies. The formality varies starting from sophisticated business intelligence 

system in company C to a low formality with a keep-it-simple-approach in Company B. 

This is one of the reasons why a common concept of FEI suitable for all companies cannot 

be given. In any case, there were common features in FEI approaches which offer 

possibility to create a platform which can be configured by companies themselves 

according to their actual needs. The conducted case studies enriched the content of early 

activities of FEI and enabled to create a new platform. 
 
The configurable platform is the final result of this thesis taking account of the available 

theories (Ch. 2), integrated model of early activities of FEI (Ch. 3), and real-life 

experiences (Ch. 4). The platform is illustrated in the next chapter (Ch. 5). 

5 The new FEI platform as a novel configurable procedure of 
early activities of FEI 
 
The chapter introduces the main result of this study the new FEI platform (Fig. 5.1). It is a 

synthesis of all the previous chapters. It is strongly based on boundary theories which are 

presented in Ch. 2, an integrated model of these early activities, and firm specific 

experiences in three successful OEM companies in Finland.  
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The new platform is an adaptable one for different kind of companies and needs. It is 

conceptualized to help them configure their own FEI system according to their needs. The 

platform summarizes presented concepts from earlier chapters to a conceptual and 

configurable system of early activities of FEI. This chapter also includes answers to the 

research questions (Ch. 2.5). 
 
The mindset of the platform is to integrate innovation into the renewal of companies, 

emergent strategy formation, and development activities. It is important to define inspiring 

strategic directions for the organization to challenge the status-quo. If overall vision and 

long term performance goals are fuzzy, FEI is also fuzzier and more difficult to manage. 

Vision, goals and overall direction of strategic renewal gives people areas of thinking, 

attention to exploration, direction to future development and company success. 
 
The FEI platform is a conceptual model and a platform with modular architecture which 

defines a seamless chain of activities within the FEI process i.e. the system architecture of 

FEI. It is possible to configure the system, individual modules and even interfaces (e.g. 

stage-gates) according to specific firm situation and needs. Companies are able to construct 

their own modules of the process according to their available resources. The early activities 

of FEI (Fig. 3.1.1) include the following activities: definition of strategic renewal directions 

according to vision and performance goals, identification of information sources, strategy-

driven active search, customer involvement, and analysis-interpretation-experimentation 

sequences of internal and external issues. As a result of these activit ies elements of 

innovation themes and opportunities/threats are discovered. The creation of new concept 

starts with formulation and evaluation of opportunity elements into innovation or business 

initiatives. In this phase it is important to write down all possible assumptions to be cleared 

up during FEI. Assumptions can be experimented and removed e.g. with low-cost trials 

during concept development.  

 

The outcome of this phase is a definition of business init iative (what, whom, and why) 

including e.g. confirmed problem to be solved, and (internal or external) need confirmation. 

This can be the first phase in a stage-gate model (See also Fig. 4.3.2). The first two phases 

can be conducted with iterative processes. More time consuming new concept development 

phase includes e.g. new concept modeling, financial calculations (e.g. NPV), 

manufacturability assessment, value proposition statement and development plan for 

implementation.  
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This is usually the first gate-point (concept-to-development) in many stage-gate models 

today. Strategic direction choices start to evolve into clear activities and new strategy starts to 

emerge during the FEI process. 
 
The fuel-system in this platform concept is a strategy-driven active search on chosen 

directions of renewal. Strategy is guiding the process in the right direction i.e. an innovation 

process to renew the company. The system is running continuously producing new initiatives 

for development of new products and services, customer value, business models, marketing 

and processes. An efficient FEI even offers possibilities for dynamic strategic renewal by fast 

response to renewal directions definition in the possible case of drastic change in external or 

internal environments. 
 

 
 

Figure 5.1. The new FEI platform. Platform is a configurable concept of early activities of FEI which 
is a new approach to actual models and frameworks. 
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Perspectives and focus areas for new opportunities 
 
 
Perspective window (internal and external environments) is portrayed against strategy i.e. 

depending on actual business drivers there might be a need to change the business model. 

Depending on the triggers, the actual status of the company and the main direction of 

renewal, different perspectives can be chosen from the list below. SWOT-based perspective is 

chosen in the Figure 5.1 as an example of deployment. 
 
Possible alternative perspectives are e.g.: 
 
1.  Customer-competition as an external and capacities as internal view, 
 
2.  In some cases internal perspective is most important and actual which can be viewed e.g. 
with McKinsey 7S (structure, strategy, shared values, skills, systems, style, staff) as an 
example, 
 
3.  External competition can be viewed with Porter (1980) five forces (intensity of rivalry, 
byers, suppliers, substitutes, and new entrants), 
 
4.  Market need, market geography and product/service technologies (Portfolio strategy by 
Ansoff, 1988) i.e. market-technology visioning roles, 
 
5. Technology road mapping and IPR databases as an external perspective, and technology 
development and IPR portfolio as an internal perspective, 
 
6.  Product/service portfolio reviewed with market position and prospects, 
 
7. Business strength as an internal perspective and market attractiveness as external 
perspective (McKinsey GE-Matrix), 
 
8.  A strategy map representing how organization creates value (Kaplan and Norton, 2004). 
Financial and customer perspectives as external and operations, learning and growth as an 
internal perspectives, or 
 
9.  Combinations of previous concepts or firm specific modification. 
 
 

Depending on the perspective and view there are different triggers and emerging business 

drivers, information sources, strategic foresight areas, and information search techniques and 

methods. Different people are connected in the FEI process depending on viewpoint. Triggers 

of renewal and main renewal direction are company and industry specific issues. Different 

types of innovations (e.g. business model, customer value, product, service, process, lean 

innovation) need a balanced and specific combination of internal and external perspectives i.e. 

multidimensional approach to innovation.  
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This perspective window configuration possibility is one of the main objects for using the 

platform in an intelligent way for different types of innovation i.e. the platform is an adaptable 

to different types of innovation.  

 

Initiatives in process are limited depending on prioritization and resources of companies. 

Strategic foresight depends on perspectives. Product, service, and process innovations often 

include many times technology foresight views whereas business model innovation usually 

requires customer behavior, market position, competition, and legislation foresight activities. 

 

Innovation focus areas change from time to time. The main focus can be on internal or 

external issues depending on the market situation. That is why innovation themes, initiatives, 

and projects develop as an innovation wave in the long run i.e. continuous innovation 

activities are result of planned innovation projects. This phenomenon was seen in studied 

companies. 

 
Figure 5.2. Innovation waves and changing perspectives. The perspectives of innovation development 
projects are changing sequentially in the long run. 
 

The FEI platform is useful for changing priorities of companies in the long run. Continuous 

innovation is increasingly important for the survival of companies. Therefore, this platform is 

useful, because it allows for changes depending on company needs and the current situation. 
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Strategy integration in FEI 
 
 
The new FEI platform, as a system approach of seamless chain of activities, illustrates a 

model for understanding how strategy emerges in the front end of innovation i.e. it is a 

strategic thinking platform. FEI process improves firm agility to change, innovation 

performance, and renewal. An effective FEI process with skilled people can even have 

influence on strategic direction definition i.e. strategy change initiative which was one of the 

findings in the case study of Company A. When strategy is seen as an ongoing process, FEI 

is a phase of strategic renewal and an adaptive strategy formation procedure i.e. platform 

presents a model to improve dynamics of strategic renewal. 

 

The platform includes a concept to identify strategic sources of information. Strategy directs 

companies to choose the right objects or areas of search to be able to find paths or sources of 

information.  Methods  like  data  collection,  surveys,  ethnographic  methods,  interviews, 

customer process and need analysis, questioning, and observation collects facts, events, 

signals, and data which can be verified using analysis-interpretation-experimentation triad 

(AIE-triad). The detection of early warning signals is critical to survival and early reduction of 

uncertainty. Definition of focus areas and strategic directions of renewal are the first steps for 

successful analysis-interpretation of opportunities which is based on vision, mission, and long 

term performance goals. 

 

Strategic foresight procedures like weak signal scanning, trend spotting and scenario 

development are inputs for predictability in fast changing, complex, and uncertain business 

environment. Strategy directs FEI both for short term profitability through exploiting 

opportunities of today and long term sustainable renewal by exploring future growth 

opportunities. 
 
One of the most important issues is to have structure in FEI in order to prioritize the 

innovation activities due to the scarce resources of companies today. This issue can be 

divided into three different levels. First level is vision and business goals which direct steps 

toward the choice of strategic renewal directions. Assessment of needed innovation 

development themes is the second level.  
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The third level is specific innovation initiatives i.e. key strategic initiatives. The specific 

themes direct innovation activities, social conversation, and insights during the process for 

specific problems, needs, or value creation. The development themes can also emerge from 

short and long term needs or goals to change i.e. transformation, long term options of plans, 

and position in the markets. 
 
The front end of innovation including early activities i.e. FEI platform can be viewed as an 

innovation pipeline producing innovation initiatives of unique value to customers, 

diversification actions, customer solutions and internal productivity concepts for 

implementation into the levels above. The simple chain of the early activities of FEI is 

considering strategic renewal issues, creating focus areas for the active search of usable 

information, analysis-interpretation- experimentation iteration cycles to identify new business 

and growth opportunities. Companies make diversification decisions one by one, test those 

different concepts with customers until the strategy of diversified new business area or 

solution finally emerges. Renewal of companies depends on productivity of this innovation 

pipeline. 
 
The formality varies in companies starting from sophisticated business intelligence system to 

a low formality with a keep-it-simple-approach. BEI processes are more formal compared 

to FEI processes (e.g. IPR procedures and stage-gate processes). If objects of innovation 

initiatives or elements of opportunities are too narrowly specified, the solution space will 

be diminished. 

 

Typically unknown elements exist always under development of new products, services, 

processes, and technologies which need more informal methods, interactive communication, 

and procedures to solve often chaotic situations. More informal procedures need strong 

innovation culture and both innovative and technological skills from the company in order 

to have enough space for collective creativity and divergent thinking. One of the most 

essential issues is to find balance between informality and formality in the early activities of 

FEI. 
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Idea generation 
 
 
Many frameworks and models in the market today begin with idea generation. This is not a 

practice in the studied companies. The platform includes idea generation, too. The model 

provides a new model for individuals and teams to be more productive on strategic insights 

and idea generation. Individual insights are one key source to discover new opportunities. 

Organizations  enrich  those  insights  to  successful  firm-specific  concepts  as  found  in  

all companies studied i.e. there were team-based insights. 
 
Idea generation is an activity in early activities of FEI but is embedded in different parts of the 

model: solving problems or assumptions, converting signals or information flow to elements 

opportunities during interpretation, analysis and experimentation, discovering customer 

needs, and utilizing new technology etc. Essentially it is utilized whenever needed. When a 

need is identified for ideation, idea generation is a method in this procedure. Idea generation 

needs clarity, direction, and efficiency. Interpretation is a social procedure of new novel idea 

generation leading to new initiatives and innovation. It is supposed that best results of idea 

generation are achieved in social interaction and interpretation sessions (Fig. 2.4.3.2 An 

interpretation as a process to understand uncertainty). Ideas do get context during different 

phases of the process and during deep social interaction in organizations which could even 

lead even to new knowledge creation (Fig. 3.4.2 Process to convert signals and data into 

information and knowledge). 
 
Goals and objectives of the FEI platform 
 
 
The FEI platform includes a system-level and architectural concept of early activities of FEI 

including strategy window for implementing strategic issues, search window for 

information collection procedures on the focus areas, and an opportunity identification 

window by the means of analysis-interpretation-experimentation iteration cycles. 

 

The goals and objectives of this study were presented in the Table 1.3.1.1. The goals of 

this thesis were to create a seamless chain of actions and more detailed structure in FEI, 

to create a new integrated model with early activities of FEI (Ch. 3), and to better understand 

the major importance of the FEI process. The FEI platform is a concept which provides a 

more detailed structure in FEI.  
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The model is also conceptualized in order to reduce fuzzyness, clear up both uncertainty and 

assumptions made, and to reduce risks in FEI. This platform is a configurable, modular, and 

a system-level approach which offer companies possibilities to outline, configure and plan 

their own real-life procedures needed in different circumstances. The results of the case 

studies also confirmed objectives of the model which were to increase front-line performance 

and strategic renewal with strategy formation integration and to identify new business 

opportunities. 

5.1   Findings of the study and answering to the research questions  
If the front end of innovation is looked in more detailed through the lens of outside-in 

perspective, this opens up new procedures into the early activities of FEI. Early customer 

involvement is one key to a successful innovation. Companies with close proximity to 

customers co-develop their innovation initiatives with customers. When potential 

customers are identified, early customer involvement, customer interviews, analysis, co-

experimentation, and co-development are used to understand customer needs thoroughly 

which can result in a successful implementation of a new product, service and technology. 

Early involvement could be seen as a close proximity to customers and face-to-face 

communication: 
 
- to collect important data and information in order to analyze, interpret, and 

understand customer value and needs, 
 
- to get direct feedback of concepts to be offered in order to make possible changes 

and configurations, 
 
-     to learn from customers in order to co-develop new solutions and products, and 
 
 
-     to influence on customer decisions. 
 
 
The case studies even confirmed strategic innovation service business and definition-based 

services. There is a growth-thinking mode in all of the studied companies of identifying 

growth opportunities to be able to create growth initiatives resulting to new business. 

Innovation is a powerful tool achieving the growth targets. 
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A seamless chain of activities resulting in faster and more precise identification of 

opportunities and growth possibilities available on markets and inside companies is needed. 

Researchers have asked for a better understanding on how strategy can be implemented into 

FEI framework which would give possibility to recognize and develop emergent strategy 

elements. FEI can be seen as an early phase to emergent strategy formation i.e. FEI is a tool 

of emergent strategy discovery and formation, implementation, and renewal which was 

clearly identified in Company A. This opens up a possibility to implement dynamic strategic 

renewal starting early in front end phase or predevelopment phase. First, vision and strategy 

directs the renewal and/or innovation process which were also found in all case studies. 

Second, business opportunity identification is conducted with close customer co-operation. 

The front end of innovation is a phase where elements of opportunities are developed with a 

seamless chain of actions to concepts of new business opportunities, new applications and 

solutions, and business models which all are the objects of emergent strategy. FEI definition 

varies from firm to firm a lot. It depends on available resources, trust, and stage of innovation 

culture evolution. 
 
RQ 1. How does companies’ intended strategy influence the processes of FEI? 
 
 
Successful innovation is a result of strategic direction choices i.e. strategy directs renewal 

of the company and/or innovation process. It was also found that in companies with long 

innovation culture evolution, skilled personal, and FEI process embedded in the system 

produces elements of new strategic directions i.e. an efficient innovation FEI process 

offers possibilities to dynamic strategic renewal. Innovation culture matters i.e. innovation 

process and initiatives have created new concepts, business opportunities and elements of 

dynamic and adaptive strategic renewal in studied companies. 
 
It is important to define strategic renewal directions and/or areas of exploration to 

organization which are like a guiding force providing areas for thinking and action to all 

over the organization. These areas lead to innovation with excellent strategic-fit. Challenging 

directions and areas of exploration stretch and inspire organization. Strategic renewal 

directions are also drivers to create special activities and procedures (e.g. value creation 

curves, competence monitoring, business environment reviews, etc.) which are presented in 

the Ch. 4.5 i.e. strategy and vision also direct activities and procedures in FEI. Possible 

headlines of these directions are presented in Chapter 3.2 and methods to be chosen in Chapter 

3.3 (Identification of innovation initiatives). 
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An illustrative example of strategic direction definition is presented in the Fig. 4.3.3 which 

resulted in new business service concepts and applications, sales growth and better 

profitability. This case is also a good example of utilizing FEI process and skilled work-

force to create new concepts and emergent strategy elements. 
 
Care should be taken to give inspiring challenges to the organization in order to challenge 

the status-quo. This needs to change the culture from listening and observing to 

understanding and predicting customer lifecycle events to delight the customer with new 

solutions. 
 
As a summary of interviews it can be said that successful innovations are the result of 

strategic choices and renewal directions definitions, close customer intimacy, and customer- 

solution-seeking behavior. 

 

RQ 2. How do companies respond to environmental changes? 
 
 
The basis of information search is a close co-operation with customers, analysis of customer 

processes, understanding customer needs, technology foresight and road-mapping, and 

customer co-development and co-experimentation to develop solutions to customers. 

Collection of competitor, technology and industry trend information is important to review 

and understand competition and business environment. Critical assumptions of uncertain 

factors have to be identified, cleared up, monitored, and solved during innovation process. 

An early connection with the customer results in a fast FEI cycle. Fast response to 

environmental changes is a result of strategy-directed   information   search   and   

processing   with   early   customer   involvement. Companies are searching for agility to 

respond to changes in their business environment. The front end of innovation is always 

fuzzy to some extent. By the means of information search, analysis and interpretation 

fuzziness in FEI is reduced in studied companies. Internal and external uncertainty and 

ambiguity are involved with: 
 
- customer needs, benefits, and definition of market forces requirements, 
 
- technology, 
 
- core competencies and resource allocation, 
 
- competition situation, barriers to entry, and right time-to-market economy, and 
 
- strategic fit. 
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Fuzziness can be clarified with information search and processing, fast response to changes in 

business environment, customer involvement, and fast need-analysis-interpretation cycle. 
 
RQ 3. Which processes and methods are used for renewal in FEI? 
 
 
Fast innovation cycle is one key elements of agile renewal. As a result of analysis- 

interpretation-experimentation triad elements of opportunities or threats are discovered 

which was also found during the case studies. Definition-based service business existed in 

two case studies. Companies have tailor-made FEI processes, formality of the process varies 

a lot, road maps are used, and supportive innovation culture exists in all companies. 

 

The following procedures and methods were found: 
 
1)  Structured brainstorming and co-experimentation with customer, 
 
2)  Road map procedures direct the development process,  
 
3)  Way of working i.e. pattern to act (identify and create business opportunities), 
 
4)  Observation and analysis of customer processes and product life-time cycles, 
 
5)  Customer value curve execution, 
 
6)  Customer-oriented search, customer process analysis, solution co-development with 
customers, and customer consulting to define the business case, 
 
7)  Competitor information collection, 
 
8)  Social interaction i.e. teams enrich discoveries, 
 
9)  Innovation performance monitoring, 
 
10) Internet-based tools for chosen discussion themes, idea generation and problem solving, 
 
11) Strategic choices even impact activities of FEI processes, and 
 
12) IPR coaching and reviews with inside and outside resources. 
 
Both inside-out (internal) and outside-in (external environment) perspectives are important 

and have to be balanced with each other. Strong customer-orientation and involvement is the 

basis of FEI procedures in all companies studied.  
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Early activities of FEI include definition of strategic renewal directions, identification of 

information sources, strategy-driven search, a way of working i.e. pattern to act, and 

analysis-interpretation-and-experimentation triad with close customer co-operation i.e. early 

activities of FEI are critical part of the seamless chain of activities resulting innovation. The 

innovation cycle as a whole is a process of implementing strategy and also discovering 

elements of emergent strategy. 

 

6 Discussion and conclusions  
This chapter includes the validity and limitations of the study, the originality and value of the 

study, and suggestions to further research. 
 
 

6.1   The validity of the study  
The validity of the study is discussed in the Ch. 1.3.3. The theory triangulation by Denzin 

(1978) was chosen as a main validation method to interpret the results of a study. The 

early activities of FEI were studied through lenses of management, entrepreneurship, and 

organization research which have different perspectives to innovation. The models and 

frameworks were also screened in real-world context to show applicability and possibility to 

configure the system to actual needs of companies. Patton (2002) advocates the use of 

triangulation by stating triangulation strengthens a study by combining methods. According 

to Denzin, three outcomes arise from triangulation: convergence, inconsistency, and 

contradiction. 

 
The overall aim in conceptualizing models, frameworks and platforms was a conscious 

choice to present suggested procedures, figures and tables generally in order to describe and 

understand the phenomenon of FEI i.e. to avoid strict, clear rules or procedures. Companies 

are able to configure their models against their needs, resources and status of business. 

Generalizability is one  of  the  concepts  suggested  by  Stenbacka  (2001)  as  a  structure  

for  both  doing  and documenting high quality qualitative research. The ability to generalize 

findings to wider groups (or companies) and circumstances are one of the most common 

tests of validity which Patton (2002) states is one o f t he  criteria for quality case studies.  



117 

FEI is a process which differs a lot from company to another which was also the result of the 

case studies which mean that a general model suitable for all companies does not exist at the 

moment. A good qualitative study can help one to understand a situation that would 

otherwise be enigmatic or confusing (Eisner, 1991). This relates to the concept of good 

quality research when reliability is a concept to evaluate quality in quantitative study with 

a purpose of explaining while quality concept in qualitative study has the purpose of 

generating understanding (Stenbacka, 2001). One of the main goals of this thesis and 

essential in the context of concept-analytical research approach is to generate an overall 

understanding of FEI and the first activities leading to innovation. In the next tables 6.1.1, 

6.1.2, and 6.1.3 multiple perspectives of theories are used to analyze and interpret the 

research questions and propositions in order to evaluate the main result of this thesis i.e. the 

early activities of FEI and new FEI platform. 
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Table 6.1.1. Strategy as a guiding force in FEI in creation of new concepts. 
 
 
 Management research 

Proposition P 1. 
 
 
 
 
In established companies successful 
innovations are results of strategic 
choices and renewal directions 
definitions. 
 
 
 
 
Research question RQ 1. 
 
 
 
 
How intended strategy influences to 
processes of FEI? 

Companies must be flexible to response rapidly to market 
changes (Porter, 1996). 
 
Strategy helps leaders to understand environmental 
forces and utilize these forces in action (Burgelman, 
2002). 
 
Strategic vision support choices of markets, product 
features and technology (Khurana and Rosenthal, 
1998). 
 
Strategic performance goals give purpose and 
direction to conceptualization (Bonner, 2002) and 
encourage employees to pursue challenging tasks 
(Sundbo, 1996). 
 
Emergent strategy open the way for collective action 
(Mintzberg and Waters, 1985). 
 
Openness to emergent strategy enables management 
to act before everything is fully understood 
(Mintzberg and Waters, 1985). 
 
Helps managers to find revisions of firm logics of 
future development (Ansoff, 1988). 
 
The ability of management to influence strategic 
choices is greatest at the beginning of innovation 
process (Poskela and Martinsuo, 2009). 

Innovation research Entrepreneurship research 
 

Clear product strategy, portfolio of 
new products and an organization 
structure (McGrath, 1995). 
 
Product strategy integrated with 
business strategy and resource 
planning (Khurana and Rosenthal, 
1998). 
 
Needs to be aligned with business 
strategy (Koen et al., 2001). 

Entrepreneurship strategy as a vision-directed 
behavior shapes the scope of organizational 
operations through the recognition and exploitation 
of opportunities (Ireland et al., 2009). 
 
Companies pursuing strategic entrepreneurship 
engage in both the opportunity-seeking activities and 
the advantage-seeking activities required by strategy 
(Ireland et al., 2003). 
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Views in Table 6.1.1 were issues to formulate the research questions, the questionnaire, ideas, 

and elements of procedures to implement strategy in FEI by the way which can be seen as a 

process dynamically responding to the shortening of the predictive horizon of business (Fig. 

2.2.3.1). Different perspectives together shed light on dynamic strategy implementation to FEI. 

Emergent strategy starts to form in FEI. New FEI platform (Fig. 5.1) was created to be used for 

strategic direction review. 
 
Strategy is connected to understanding and responding to business environment forces, to 

giving challenging goals to employees, openness to emergence and uncertainty, and to the 

important phase where it is possible to influence most on strategic choices. An entrepreneurial 

perspective emphasizes the importance of opportunity-seeking behavior. Strategy is a guiding 

force to identify the elements of new business opportunities and strategic innovation initiatives. 

Different theories are complementing each other with consistency and convergence. 

 
Evidence for successful strategy implementation was found in the case studies. Fig. 4.3.3 

describes  specially  a  well-documented  and  successful  case  with  different  procedures  

to ambitious goals to double the growth speed and profit. Fig 4.3.3 also presents company 

procedures connected to the concept of emergent strategy formation in Fig. 2.2.3.1 Strategy 

formation and implementation in FEI. It is possible to explain and generalize company 

specific strategy formation process by using the created templates and connecting them with 

theory building and testing (e.g. Figures 4.3.3 and 2.2.3.1). 
 
Strategy plays an important role in determining data, signal, and information search areas in 

order to understand environmental forces, customer needs, and areas of knowledge to be 

assimilated. Goal of implementing information processing is to define strategic initiatives 

and business cases to be developed into new concepts. Innovation can be considered as an 

especially knowledge-intensive activity. 
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Table 6.1.2. Information processing is one of the key processes in the early phases of FEI.  
 
 

 Management research 

Proposition P 2. 
 
Information processing and fast 
response to environmental changes 
reduces fuzziness in FEI. 
 
 
 
 
Research question RQ 2. 
 
How companies respond to environmental 
changes? 

A strategy plays the role in determining 
areas of knowledge to be assimilated and 
applied (Lane et al., 2006). 
 
An atmosphere in which strategic ideas are 
freely championed and anyone with 
relevant information or insight may be key 
factor to generation of a viable strategy 
(Burgelman, 1991). 
 
Strategy must generate strategic projects 
through a search process (Ansoff, 1988). 
 
Competition is increasingly knowledge- 
based (Prahalad and Hamel, 1990). 

Organization Research Entrepreneurship research 

The know-how and new information 
created in terms of markets and 
technologies are enablers of strategic 
renewal (Herstatt et al., 2004). 
 
Uncertainty is a lack of knowledge 
(Thompson, 1967). 
 
 Companies are information 
processing systems that transform raw 
data into usable   information in order 
to meet market needs Vaghely et al. 
(2007). 
 
Innovation in particular is considered 
a knowledge-intensive business 
activity (Nonaka and Takeuchi, 1995). 
 
Information plays a key role in 
identifying and exploitation of 
opportunities (Kaish and Gilad, 1991). 
 
An organization uses information to 
make sense of change in its 
environment, to create new knowledge 
and to make decisions about courses 
of action (Choo, 1996). 

The overall success of opportunity- 
seeking efforts depends on how the firm 
absorbs and integrates new and existing 
knowledge (Ketchen et al., 2007). 
 
Many studies indicate that access to 
appropriate information plays a key role in 
opportunities recognition (Shane, 2003). 
 
Entrepreneurs observe various events or 
changes (Baron, 2006), are scanning for 
new information and connecting 
information with rich information 
processing skills (Tang et al. 2012). 
 
Opportunity recognition is a result of 
dynamic cycles of knowledge conversion 
and technology prospecting (Zahra, 2008), 
assimilating, organizing, and prioritizing 
information to help make decisions about 
emerging opportunities (Dutta and 
Crossan, 2005). 
 
Without action there is no insight 
(Gartner et al., 2005). 

 
 
Views in Table 6.1.2 were also issues to formulate the questionnaire, ideas, and elements of 

procedures in the context of the early activities of FEI. 
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Access to appropriate information and information processing are the key issues to be able 

search and determine areas of knowledge, convert signals into knowledge, assimilation of 

uncertain things, and a process where novel ideas emerge by social interaction. All 

research areas emphasize the importance of information processing in making sense of change 

and knowledge creation which gives avenues to create innovation themes and  initiatives. 
 
It can be concluded due to conducted case studies that companies have sophisticated data 

analytics tools to create business opportunities and new products via co-development methods 

i.e. studied companies are opportunity-oriented organizations including strong information 

processing systems in the beginning of FEI. 
 
Kiron et al. (2013) proposed that companies have more data to use than ever before, by 

using internal and external data firms are beginning to understand patterns of consumer 

activity that had once been impossible to perceive or act upon, and they are using new 

analytics tools and services to understand their own operations and behavior enabling new 

questions to be asked and answered. They conducted a survey of more than 2500 

respondents in two dozen industries. Fully 67 % of survey respondents report that their 

companies are gaining a competitive edge from their use of analytics. Kiron et al. (2013) also 

state that they share: 

 

“a distinctive orientation toward data analytics that includes certain key characteristics; 

there is a widely shared belief that data is a core asset that can be used to enhance 

operations, customer service, marketing and strategy.” 
 
Kiron et al. (2013) used effective analytics companies as analyt ical innovators who are effective 

at capturing data, analyzing and integrating it, and using analytical insights to guide strategy. 

These companies have increasing customer understanding, followed by accelerating the 

development of new products. These companies were those who strongly agree that analytics 

have helped improve their organizations’ ability to innovate and say that analytics have 

helped create a competitive advantage to a great extent. They have also indicated that “an 

integration of information management and business strategy is a core part of their strategy”. 
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Table 6.1.3. Processes resulting in new concepts and opportunity creation in FEI. 
 

 
 
 Management research 

Proposition P 3. 
 
Early activities of innovation are critical 
part of the seamless chain of activities 
resulting innovation. 
 
 
 
 
Research question RQ 3. 
 
Which processes and methods are used for 
renewal? 

Successful companies are characterized by 
building up autonomous strategic processes 
(Burgelman, 1991). 
 
The evolutionary framework encompassing 
induced and autonomous initiatives 
(Burgelman, 1991). 
 
Companies in creation of opportunities are 
asking the right questions, designing new 
experiments, remaining flexible, and 
learning (Mintzberg, 1994). 

Organization research Entrepreneurship research 

Organizations must have mechanisms to 
interpret ambiguous events and to provide 
meaning and direction for participants (Daft 
and Weick, 1984). 
 
Through social interactions, a shared 
understanding of the opportunity idea 
begins to emerge (Dimov, 2007). 
 
Organizations scan environment in order to 
avoid surprises (Sutton, 1988). 
 
Knowledge can be created by accumulating 
information, enabling swift information 
exchange and by putting in context new 
information acquired through social 
proximity provided by networks (Vaghely 
et al., 2007). 
 
Cohen and Levinthal (1990) emphasized 
firms’ capability to identify, acquire and 
assimilate externally generated valuable 
information which needs organizational 
procedures, routines, complementary 
capabilities and external relationships. 

Within this context, innovation has been 
defined as the process of identifying and 
utilizing opportunities to create new 
products, services, or work practices (Van de 
Ven, 1986). 
 
Without an opportunity there is no 
entrepreneurship (Stevenson et al., 1985). 
 
Zahra (2008) suggest that firms both 
discover and create opportunities. 
 
Opportunities are enacted in an iterative 
process action and reaction (Berger and 
Luckmann, 1967). 
 
The capacity to recognize opportunities 
when they emerge engaging an active search 
(Baron, 2006). 
 
Opportunities are made, not found 
(Ardichvili et al., 2003) and development is 
a continuous, proactive process to convert 
ideas into full-blown business plans. 
 
Opportunities emerge on the basis of 
perception, interpretation, and understanding 
environmental forces (Dutta and Crossan, 
2005). 

 
 
This  study  connects  for  the  first  time  theories  from  organization,  management  

and entrepreneurship research into the FEI process. 
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Issues from the reviews presented in Tables 6.1.1, 6.1.2, and 6.1.3 show that there are no 

inconsistencies or contradictions in issues of strategy implementation (Table 6.1.1), 

information processing (Table 6.1.2) or the early activity processes in FEI (Table 6.1.3). The 

boundary research areas are complementing each other forming a new thinking framework 

and concept of FEI i.e. an integrated model of FEI and finally a new FEI platform. 

 
Tables are also illuminating and extending relationships between strategy formation, 

information processing, and opportunity creation. Strategy formation is connected to vision-

directed behavior through opportunities, emergent strategy pathway to collective action and 

understanding environmental forces. Information processing is connected to determining areas 

of knowledge to be assimilated, insights, enablers of strategic renewal, key role in 

opportunity recognition and making sense of change.  Innovation processes is connected to 

building innovation initiatives, designing experiments, mechanisms to interpret ambiguous 

events, and scanning environment in order to discover and create opportunities. The 

theory triangulation gives validity into the basic parts of the model presented in the Fig. 5.1. 

 
The conceptual-analytic research approach was used in this thesis in order to define on 

conceptual-level what happens in the beginning of FEI and to reconceptualize actual FEI 

models and frameworks which fit to different company needs. Target of this CA-approach is 

on one hand doctrine and on the other hand empirical procedures and praxis (Neilimo 

and Näsi, 1980). Results of this CA-approach are recommendations, descriptions, and new 

concepts. Three companies were studied in order to identify company-specific procedures of 

early activities against theory (Ch. 2) and concept described in Ch. 3. Appendix 1 was used 

in order to identify those procedures. One of the most important results of case studies was 

that current FEI models are not the practice in companies today. It simply does not work that 

way, said one of the CEO interviewee. According to case studies evidence exists for 

company specific concepts of the early activities of FEI. The emerged issues are presented 

in the Ch. 4.6. The real-life experiences were exploited in conceptualization of a new FEI 

platform (Fig. 5.1) and in capturing the real-world phenomena of early activities of FEI 

resulting to innovation. The final result of this thesis is a new FEI platform which is 

recommended to be used in order to better outline the phenomenon of FEI. 
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The real-life experiences and procedures showed that the early activities of FEI existed to 

different extent in companies and an adaptable platform and concepts can be used to 

explain different kind of innovation procedures of early activities in different companies 

i.e. real-life cases and procedures are explicable with models and FEI platform introduced in 

this thesis. The FEI platform is a generalized concept for wider groups or companies due to 

possibilities of reconfigure  t he  model  against  the  needs  and  presented  alternatives  of  

companies.  The generalizability and applicability of FEI platform for different kind of 

companies represent the reliability of the study. Fig. 4.4.2 is an example to explain 

company-specific FEI procedure by the means of the platform. 

6.2   Originality and value of the study  
This thesis includes a new model of early activities of FEI documenting an architecture 

which shows how the system components work together. The system is a conceptual 

approach from theories of emergent strategy formation, opportunity identification and 

creation, interpretation-analysis-experimentation process and present FEI theories. The FEI 

platform is a practical concept useful and beneficial to companies with possibility to 

configure the system suitable for their needs, resources, different types of innovation, and 

competitive situation of the market. The platform offers procedures to better understand the 

total FEI chain of activities. This is the first study into the origins of innovation solely 

focusing attention on the beginning of FEI. 
 
FEI looked only through the lens of innovation theory does not offer current procedures to 

early activities of FEI like data analytics, interpretation, experimentation, customer 

involvement, emergent strategy integration and business opportunity finding. Combination 

of boundary theories shed light and understanding to this important phenomenon. 
 
The FEI platform is a conceptual model with modular architecture which defines a seamless 

chain of activities within the FEI process i.e. the system architecture of FEI. The platform 

includes new features compared to actual models of FEI and even a new framework to 

stage-gate thinking. It allows managers to better understand the importance of FEI in the 

innovation development stage and FEI as a phase and tool to discover and implement 

strategy.  
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The early activities of FEI can also be seen as early activities leading to discovery which is 

the first gate in stage-gate models today.  An adaptable firm rethinks and redirects strategy 

proactively from time to time, essentially whenever needed. Different parts of the 

business model are changed to remove identified obstacles for growth and renewal - which 

gives them avenues to find right reforms to renew. 
 
Case studies laid a sound foundation for business concept creation. First, the search for 

target customers and early involvement of potential customer is a starting-point. The actual 

procedures of co-operation with customers in studied companies opened up new actions in 

the beginning of FEI i.e. needs are found with early customer involvement by observing, 

analyzing, and interpreting their processes and behavior. Second, it is important to identify, 

understand and confirm the customer’s needs. These can be clarified with specific tools, 

methods, and procedures. Third, when the need is identified and understood co-

experimentation and co-development with customers are used to find a solution with the 

customer. These procedures can be seen as a new type of service business i.e. innovation 

services utilizing firm-specific innovation capabilities. Customer-related issues are a critical 

part of early activities in FEI leading to successful business cases and value innovations. 

Main directions of strategic renewal in case companies were: outside-in thinking, customer 

interaction and involvement, customer solution-seeking behavior, innovation service 

business, and methods to create and co-develop business cases. This is the opposite of 

inside-out thinking mode which often starts from idea generation in the company in order to 

discover new solutions. Innovation culture, skilled personnel, unique resources and FEI 

processes embedded in the culture produce elements of new emergent strategy i.e. assets of 

innovation (unique resources, working methods, trust, and culture) feed the renewal of 

strategy and firm. 

 
FEI platform is also one useful and beneficial concept for dynamic strategic renewal i.e. 

emergent strategy formation during innovation process is a possible framework. Fast response 

from strategy driven  scanning,   information  processing,  and   opportunity  or   concept  

formulation  give possibilities to define new interesting elements of renewal directions i.e. an 

efficient FEI offers procedures to dynamic strategic renewal. 
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The structure of FEI is beneficial in order to develop the performance of FEI. The new 

platform opens up new stages and gates to better manage, control and perform successfully 

the total innovation chain successfully i.e. to update actual stage-gate models including 

early activities of FEI. 
 

6.3   Limitations of the results and suggestions to further research  
This study looked at FEI through the lenses of entrepreneurship-, management-, and 

organization research which all discuss the subject of front end of innovation from 

different perspectives. These research areas are close connected to the beginning of FEI.  

Management research included strategy formulation, strategic renewal and intent, business 

models, and specifically emergent strategy formation. Entrepreneurship research included 

opportunity identification, analysis, and creation. The corporate entrepreneurship strategy is 

also discussed in this research area. Organization research included the views of information 

processing, environmental scanning, knowledge creation, and interpretation. All these issues 

are important in the beginning of FEI. A second issue limiting the subjects of this study is 

the mix of research question presented in Table 2.5.1. The results of this study have to be 

seen in the early activities perspective resulting to opportunity identification.  This view is 

excluding e.g. the concept creation, risk assessments, project planning, and business case 

formulation. The mindset and culture in innovation are enormous important issues which 

are excluded in theory part of this study. There are also many cognitive issues which are 

also excluded in this study (e.g. creativity, motivation, thinking methods etc.). 

 

The importance of information processing and strategy alignment is confirmed in all these 

research areas. Also the conducted case studies confirmed that strategy is clearly directing 

the activities in FEI and a profound data collection, analysis and even interpretation is 

implemented in FEI. Deeper understanding of information processing connected to business 

intelligence systems can be used to get more detailed picture of the possibilities to find more 

effective procedures even to radical innovation creation. Business intelligence systems are 

used in many companies today. Company C was an illustrative case in that respect. 

Business intelligence issues like data mining, data analytics, predictive analytics, business 

performance management and big data are issues giving possibilities to develop the 

procedures in early activities of FEI.  
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Knowledge, data and change management are also areas of forecasting business environment 

in order to get new insights for renewal. Organizations are creating value to customers which 

means an effective decision-making and search of right and useful information. Business 

intelligence systems can be beneficial to strategy process development and effective business 

operations. 

 

Innovation capability in FEI could also be an interesting issue for further studies. Tailor- 

made capability measurement including the efficiency of early activities of FEI could shed 

more light to successful FEI management. This model of early activities can open up new 

methods for innovation capability measurement procedures. 



128 

 

7 References  
 
Ackoff, R.L. 1989. From data to wisdom, Journal of Applied Systems Analysis 16, 
3-9. 
 
Adner, R. and Levinthal, D. 2001. Demand heterogeneity and technology evolution: 
implications or product and process innovation. Management Science 47(5): 611-
628. 

Aguilar, F.J. 1967. Scanning the Business Environment. New York: Macmillan Co.  
 
Alvarez , S.A. and Barney J. 2007. Discovery and creation: alternative theories of 
entrepreneurial action. Strategic Entrepreneurship Journal 1(11): 11-26. 
 
Ansoff, H. I. 1988. The New Corporate Strategy. John Wiley & Sons, Inc. 
 
Ardichvili, A., Cardozo, R., Ray, and S. 2003. A theory of entrepreneurial opportunity 
identification and development. Journal of Business Venturing, 18, 105-123. 
 
Arrow, K. J. 1974. The Limits of Organization. W. W. Norton: New York. 
 
Assink, M. 2006. Inhibitors of disruptive innovation capability: a conceptual model. 
European Journal of Innovation Management, Vol. 9 No. 2. 
 
Audretsch, D. 1995. Innovation and Industry Evolution. MIT Press: Cambridge, MA.  
 
Baker, T. and Nelson, R. 2005. Creating something from nothing: Resource construction 
through entrepreneurial bricolage. Administrative Science Quarterly; 50: 329-366. 
 
Baron, R. A. (2006). Opportunity recognition as pattern recognition: how entrepreneurs 
connect the dots to identify new business opportunities. Academy of Management 
Perspectives; 20: 104-119. 
 
Bellinger, G., Castro, D. and Mills, A. 2004. Data, Information, Knowledge, and 
Wisdom. Available at: www.systems-thinking.org/dikw/dikw.htm (accessed: 5 
November 2011). 
 
Berger, P.L. and Luckmann, T. 1967. The Social Construction of Reality. A Treatise in 
the Sociology of Knowledge. Garden City, NY: Anchor Books Doubleday. 
 
Bessant, J. 1998. Developing Continuous Improvement Capability. International Journal 
of Innovation Management, 2, 409-429. 
 
Birkinshaw, J., Hamel, G. and Mol, M. 2008. Management innovation. Academy of 
Management Review; 33(4): 825-845. 
 



129 

 
Blanco, S. and Lesca, H. 2002. Business intelligence: integrating knowledge into the 
selection of early warning signals, Working paper, University Pierre Mendès France, 
Grenoble. 
 
Boer, H., Berger, A., Chapman, R. and Gertsen, F. 2000. CI Changes: From Suggestion 
Box to Organisational Learning. Continuous Improvement in Europe and in Australia. 
Ashgate, Aldershot. 
 
Bonner, J.M., Ruekert, R.W., and Walker, O.C. Jr. 2002. Upper Management Control of 
New Product Development Projects and Project Performance. Journal of Product 
Innovation Management; 19: 233-245. 
 
Booz, A. and Hamilton 1982. New Product Management for the 1980s. New York: 
Booz, Allen and Hamilton Inc. 
 
Bowen, H.K., Clark, K.B., Holtoway, C.A., and Wheelwright, S.C. 1994. "Development 
Projects: The Engine of Renewal," Harvard Business Review; volume 72, 110-120. 
 
Burgelman, R.A. and Sayles, L.R. 1986. Inside Corporate Innovation. New York: 
Macmillan. 
 
Burgelman, R. A. 1991. Intraorganizational Ecology of Strategy Making and 
Organizational Adaptation: Theory and Field Research. Organization Science, Vol. 2, 
No. 3, 239-262. 
 
Burgelman, R. A. 2002. Strategy is destiny. The Free Press. ISBN 0-684-85554-2. 
 
Choo, C.W. 1996. The knowing organization: how organizations use information to 
construct meaning, create knowledge and make decisions, International Journal of 
Information   Management 16(5), 329-340. 
 
Choo, C.W. and Auster, E. 1993. Environmental Scanning: Acquisition and Use of 
Information by  Managers. In Annual Review of Information Science and Technology, 
edited by M.E. Williams. 
 
Choo, C.W. 2001. Environmental scanning as information seeking and organizational 
learning. Information Research, 7(1). 
 
Choo, C.W. 2002. Environmental Scanning as Information Seeking and Organizational 
knowing. University of Amsterdam, Netherlands. Sprouts: Working Papers on 
Information  Systems, 2(1). http://sprouts.aisnet.org/2-1. 
 
Choo, C.W. 2006. The Knowing Organization: How Organizations Use Information to 
Construct Meaning, Create Knowledge, and Make Decisions (OUP, Oxford, 2006). 
 
Christensen C.M. 1997. The Innovator’s Dilemma. When New Technologies Cause 
Great Firms to Fail. Harvard Business School Press: Cambridge, MA. 
 
Christensen, C., Suarez, F. and Utterback, J. 1998. Strategies for survival in fast 
changing industries. Management Science, 44(12): 207-220. 
 



130 

 
Cohen, W. and Levinthal, D. 1990. Absorptive capacity: A new perspective on learning 
and innovation. Administrative Science Quarterly; 35: 128-152. 
 
Cooper. R.G. 1990. Stage-Gate systems: a new tool for managing new products, 
conceptual and operational model, Business Horizons, 44-53. 
 
Cooper, R. and Kleinschmidt, E.J. 1994. Determinants of Timeliness in Product 
Development, The Journal of Product Innovation Management, Vol, 11, No, 5:381-396. 
 
Crossan, M. M., Lane, H. W. and White, R. E. 1999. An organizational learning 
framework: From intuition to institution. Academy of management Review; 24(3): 522-
537. 
 
Daft, R.L. and Macintonsh, N.B. 1978. A tentative exploration into the amount and 
equivocality of information processing in organizational work units. Administrative 
Science Quarterly; 26: 207-224. 
 
Daft, R.L. and Weick, K.E. 1984. Toward a Model of Organizations as Interpretation 
Systems. Academy of Management review, Vol. 9, No. 2: 284-295. 
 
De Koning, A. 1999. Conceptualizing Opportunity Recognition as a Socio-Cognitive 
Process. Centre for Advanced Studies in Leadership, Stockholm. 
 
Denzin, N. K. (1978). The research act: A theoretical introduction to sociological 
methods. New York: Praeger. 
 
Dimov, D. (2007). From opportunity insight to opportunity intention: The importance of 
person-situation learning match. Entrepreneurship Theory and Practice, 31(4): 561-583. 
 
Dougherty, D. 1992. Interpretive Barriers to Succesful Product Innovation in Large 
Firms Organization Science, Vol. 3, No. 2 (May, 1992): 179-202. 
 
Drucker, P.F. 1985. Innovation and entrepreneurship. Harper & Row, Publishers, Inc.  
 
Drucker, P.F. 1998. The discipline of innovation. Harvard Business Review, November-
December. 
 
Dutta, K. D. and Crossan, M. M. 2005. The Nature of Entrepreneurial Opportunities: 
Understanding the Process Using the 4I Organizational Learning Framework. 
Entrepreneurship Theory and Practice, July: 425-447. 
 
Edwards, K.L. and Gordon, T.J., 1984. Characterization of innovation introduced on the 
U.S. market in 1982. U.S. Small Business Administration No. SB-6050-0A-82. 
 
Eisenhardt, K. M. 1989. Building theories from case study research. Academy of 
Management Review; 14(4): 352-550. 
 
Eisenhardt, K.M. 1999. Strategic Decision-Making. Sloan Management Review; 40(3): 
65-72. 
 



131 

 
Eisner, E.W. 1991. The enlightened eye: Qualitative inquiry and the enhancement of 
educational practice. New York, NY: Mcmillan Publishing Company. 
 
Fahey, L. 1999. Outwitting, outmaneuvering, and outperforming competitors. New 
York: Wiley. 
 
Fiet, J.O., Patel, P.C., 2008. Entrepreneurial discovery as constrained, systematic search. 
Small Business Economics; 30 (3): 215-229. 
 
Friedman, K. 2003. Theory construction in design research: criteria: approaches, and 
methods. Design Studies Vol. 24, No. 6: 507-522. 
 
Gartner, W.B. 1985. A conceptual framework for describing the phenomenon of new 
venture creation. Academy of Management Review; 10: 696-706. 
 
Gartner, W.B., Carter, N.M., and Hills, G.E. 2003. The language of opportunity. In C.  
Steyaert & D. Hjorth (Eds.), New movements in entrepreneurship. London: Edward 
Elgar. 
 
Garvin, D. 1993. Building a learning organization. Harvard Business Review; 73(4): 78-
91. 
  
Gilad, B., Kaish, S. and Ronen, J. 1989. Information, search, and entrepreneurship: A 
pilot study. The Journal of Behavioral Economics; Vol. 18: 217-235. 
 
Granovetter, M. 1973. The strength of weak ties. American Journal of Sociology,  
6: 1360-1380. 
 
Hamel, G. and Prahalad, C. K. 1989. Strategic intent. Harvard Business Review: 63-76.  
 
Herstatt, C., Verworn, B. and Nagahira, A. 2004. Reducing Project Related Uncertainty 
in the Fuzzy Front End of Innovation: A Comparison of German and Japanese Product 
Innovation Projects. International Journal of Product Development 1(1): 43-65. 
 
Hills, G., Lumpkin, G.T. and Singh, R.P., 1997. Opportunity recognition: perceptions 
and behaviors of entrepreneurs. Frontiers of Entrepreneurship Research. Babson 
College, Wellesley, MA: 203-218. 
 
Hofer, C.W. and Schendel, D. 1978. Strategy formulation: Analytical concept. 
Minnesota: West Publishing Company. 
 
Hurley, R. F. 2002. Putting people back into organizational learning. Journal of Business 
and Indutrial Marketing; 17(4): 270-281. 
 
Ireland, R.D., Hitt, M.A. and Sirmon, D.G. 2003. A Model of Strategic 
Entrepreneurship: the Construct and its dimensions. Journal of Management; 29: 963-
989. 
 



132 

 
Ireland, R.D. and Webb, J.W. 2007. Strategic Entrepreneurship: Creating Competitive 
Advantage through Streams of Innovation. Business Horizons; 50: 49-59. 
 
Ireland, R.D., Covin, J.G. and, Kuratko, D.F. 2009. Conceptualizing Corporate 
Entrepreneurship Strategy. Entrepreneurship theory and practice. Blackwell Publishing 
Limited: 19-46. 
 
Jashapara, A. 2005. Knowledge Management: an Integrated Approach (FT Prentice 
Hall, Harlow). 
 
Jick, T. D. 1979. Mixing qualitative and quantitative methods: Triangulation in action. 
Administrative Science Quarterly; 24: 602-611. 
 
Johnson, B. R. 1997. Examining the validity structure of qualitative research. Education; 
118(3): 3-6. 
 
Kaish, S. and Gilad, B. 1991. Characteristics of opportunities search of entrepreneurs 
versus executives: sources, interest, general alertness. Journal of Business Venturing; 6: 
45-61. 
 
Kaplan, R. S. and Norton, D. P. 2004. The strategy map: guide to aligning intangible 
assets. Strategy & Leadership; Vol. 32 No. 5: 10-17. 
 
Kasanen, E., Lukka, K. and Siitonen, A. 1993. The constructive approach in 
management accounting research. Journal of management accounting research; Vol. 15: 
243-264. 
 
Ketchen, D.J., Ireland, R.D. and Snow, C.C. 2007. Strategic Entrepreneurship, 
Collaborative  Innovation, and Wealth Creation. Strategic Entrepreneurship Journal; 1: 
371-385. 
 
Khurana, A. and Rosenthal, S. 1997. Integrating the fuzzy front end of new product 
development. Sloan Management Review, 38, 2, 103-120. 
 
Khurana, A. and Rosenthal, S. 1998. Towards holistic front ends in new product 
development. Journal of Product Innovation Management; 15: 57-74. 
 
Kim, L. 1997. From imitation to innovation: The dynamics of Korea's technological 
learning. Cambridge, MA: Harvard Business School Press. 
 
Kiron, D., Ferguson, R.B. and Prentice, P.K. 2013. From Value to Vision: Reimagining 
the Possible with Data Analytics. MIT Sloan Management Review. Research Report 
Spring 2013. 
 
Kirzner, I.M., 1973. Competition and Entrepreneurship. University of Chicago Press, 
Chicago, IL. 
 



133 

 
Kirzner, I.M. 1979. Perception, Opportunity, and Profit. Chicago, IL: University of 
Chicago Press. 
 
Koen, P., Ajamian, G., Burkart, R., Clamen, A., Davidson, J., D Amore, R., Elkins, C., 
Herald, K., Incorvia, M., Johnson, A., Karol, R., Seibert, R., Slavejkov, A., and Wagner, 
K. 2001. Providing Clarity and a Common Language to the Fuzzy Front End. Research 
and Technology Management; 44(2):46-55. 
 
Koen, P.A. and Kleinschmidt, E. 2008. "Vision, Strategy and Resources and the 
Moderating Role of Turbulence in Predevelopment Innovation", Academy of 
Management Proceedings. 
 
Lane, P.J. and Lubatkin, M. 1998. Relative absorptive capacity and interorganizational 
learning, Strategic Management Journal, Vol. 19, 461–477. 
 
Lane, P.J., Koka, B.R. and Pathak, S. 2006. The reification of absorptive capacity: A 
critical review and rejuvenation of the construct. Academy of Management Review; 
Vol. 31, No. 4: 833-863. 
 
Leonard-Barton, D. F. 1995. Wellsprings of knowledge: Building and sustaining the 
source of innovation. Boston:Harvard Business School Press. 
 
Leonard, D. and Sensiper, S. 1998. ”The Role of Tacit Knowledge in Group 
Innovation”, California Management Review; 40: 112-132. 
 
Lester, R.K. and Piore, M.J. 2004. Innovation the Missing Dimension. Harvard 
University Press. 
 
Levitt, B. and March, J. 1988. Organizational learning. Annual Reviews, Inc.; 14: 319-
340. 
 
Lichtenthaler, E., Svioz, P., Birkenmeier, B. and Brodbeck, H. 2004. Organization of the 
early phases of radical innovation process. Int. J. Technology Intelligence and Planning; 
Vol. 1, No. 1. 
 
Massey, A.P., Montoya-Weiss, M.M., and O Driscoll, T.M. 2002. Knowledge 
Management in Pursuit of Performance: Insights from Nortel Networks. MIS Quarterly; 
Vol. 26 No. 3: 269-289. 
 
McDonough, E. F. 2000. Investigation of Factors Contributing to the Success of Cross- 
functional Teams. Journal of Product Innovation Management; 17: 221–235. 
 
McGrath, M. 1995. Product Strategy for High-Technology Companies. Burr Ridge. 
Illinois: Irwin. 
 
McGrath, M. E. 1996. Setting the PACE in Product Development: A Guide to Product 
and Cycle-time Excellence (rev. ed.). Oxford: Butterworth-Heinemann. 
 
McGrath, R.G. and MacMillan, I.C. 2009. How to Rethink Your Business During 
Uncertainty. Mit Sloan Management Review; Vol. 50 No. 3: 25-30. 
 



134 

 
McKinsey, 7S, http://www.valuebasedmanagement.net/methods_7S.html accessed 
3.2.2013. 
 
McKinsey, GE-matrix,  
http://www.valuebasedmanagement.net/methods_ge_mckinsey.html, accessed 3.2.2013. 
 
McMullen, J. S. and Shepherd, D. A. 2006. Entrepreneurial Action and the Role of 
Uncertainty in the Theory of the Entrepreneur. Academy of Management Review; Vol. 
31 No. 1: 132-152. 
 
Miles, M. B. and Huberman, A. M. 1994. Qualitative data analysis: An expanded 
source- book (2nd ed.). Thousand Oaks, CA: Sage. 
 
Miller, W.L. and Morris, L. 1999. Fourth Generation R&D: Managing Knowledge, 
Technology, and Innovation, John Wiley & Sons, Inc., New York. 
 
Mintzberg, H. 1978. Patterns in Strategy Formation. Management science; Vol. 24: 
934-948.  
 
Mintzberg, H. and Waters, J. A. 1985. Of Strategies, Deliberate and Emergent. Strategic 
Management Journal; Vol. 6: 257-272. 
 
Mintzberg, H. 1994. The Rise and Fall of Strategic Planning. Boston: Free Press. 
 
Neilimo, K., and J. Nasi, J. 1980. The Nomothetical Approach and Business Studies in 
Finland (ln Finnish, translation of the McMullen, J. S. and Shepherd, D. A. 2006. 
Entrepreneurial Action and the Role of Uncertainty in the Theory of the Entrepreneur. 
Academy of Management Review, Vol. 31 No. 1: 132-152. Title by EK, KL and AS) 
(University Law, A 2: Research reports 12, 1980). 
 
Nonaka, I. and Takeuchi, H. 1995. The knowledge-creating company: How Japanese 
companies create the dynamics of innovation. New York: Oxford University Press. 
 
Noteboom, B., 2000. Learning and Innovation in Organizations and Economies. Oxford 
Press, New-York. 
 
Olkkonen, T. 1994. Introduction to Research work on Industrial Economics. Publication 
series of Helsinki University of Technology, Otaniemi, Espoo. 
 
Patton, M. Q. 2002. Qualitative evaluation and research methods (3rd ed.). Thousand 
Oaks, CA: Sage Publications, Inc. 
 
Pfeffer, J. 1982. Organizations and organization theory. Marshfield, MA: Pitman.  
 
Popadiuk, S. and Choo, C.W. 2006. Innovation and knowledge creation: How are these 
concepts related? International Journal of Information Management; 26: 302-312. 
 
Porter, M. 1980. Competitive strategy. New York: The Free Press. 
 



135 

 
Porter, M. 1996. What is Strategy? Harvard business review; November-December: 
115-132.  
 
Poskela, J. and Martinsuo, M. 2009. Management Control and Strategic Renewal 
in the Front End of Innovation. J PROD INNOV MANAG; 26: 671-684. 
 
Prahalad, C. K. and G. Hamel (1990). The core competence of the corporation, Harvard 
Business Review; 68(3): 71-91. 
 
Ray, S., Cardozo, R., 1996. Sensitivity and creativity in entrepreneurial opportunity 
recognition: a framework for empirical investigation. Presented at the Sixth Global 
Entrepreneurship Research Conference, Imperial College, London. 
 
Reichel, M. and Ramey, M.A. 1987. Conceptual frameworks for bibliographic 
education: Theory of practice. Littleton Colorado: Libraries Unlimited Inc. 
 
Reid, S.E. and De Brentani, U. 2004. The fuzzy front end of new product development 
for discontinuous innovations: a theoretical model. Journal of Product Innovation 
Management; 21: 170-184. 
 
Rice, M.P., Kelley, D., Peters, L., and Colarelli O Connor, G. 2001. Radical innovation: 
triggering initiatation of opportunity recognition and evaluation R&D Management; 31, 
4: 409-420. 
 
Salminen, V.K. 2009. Synergy Management by Hybrid Innovation, Thesis work, 
Tampere University of Technology. 
 
Sandmeier, P., Jamali, N., Kobe, C., Enkel, E., Gassmann, O. and Meier, M., 2004. 
Towards a structured and integrative front-end of product innovation. ETH-Zürich. 
 
Sarasvathy, S. D. 2001. Causation and effectuation: toward a theoretical shift from 
economic inevitability to entrepreneurial contingency. Academy of Management 
Review; 26(2): 243-263. 
 
Shane, S. 2003. The individual-opportunity nexus approach to entrepreneurship. 
Aldershot, United Kingdom: Edward Elgar. 
 
Shane, S. and Venkataraman, S. 2000. The Promise of Entrepreneurship as a Field of 
Research. Academy of Management Review; 25, No. 1: 217-226. 
 
Short, J. C., Ketchen, D. J. Jr, Shook, C. L., and Ireland, R. D. 2010. The Concept of 
''Opportunity'' in Entrepreneurship Research: Past Accomplishments and Future 
Challenges, Journal of Management 2010: 36-40. 
 
Smith, G. R., Herbein, W. C. and Morris, R. C. 1999. Front-End Innovation at 
AlliedSignal and Aloca, Research Technology Management; 42(6), 
November/December 1999: 15-24. 
 
Spender, J.C. 1996. Making knowledge the basis of a dynamic theory of the firm. 
Strategic Management Journal; 17: 45-62. 
 



136 

 
Stenbacka, C. 2001. Qualitative research requires quality concepts of its own. 
Management Decision; 39(7): 551-555. 
 
Stevenson, H.H., Roberts and M.J., Grousbeck, H.I., 1985. New Business Ventures and 
the Entrepreneur. Irwin, Homewood, IL. 
 
Stewart, W.H., Jr., Watson, W.E., Carland, J.C. and Carland, J.W. 1999. A proclivity for 
entrepreneurship: A comparison of entrepreneurs, small business owners, and corporate 
managers. Journal of Business Venturing; 14(2): 189-214. 
 
Suedfeld, P., Tetlock, P. and Streufert, S. 1992. Conceptual/integrative complexity. 
Handbook of Thematic Content Analysis. Cambridge University Press, England: 393-
400. 
 
Sundbo, J.  1996. The Balancing of Empowerment. A Strategic Resource Based Model 
of Organizing Innovation Activities in Service and Low-Tech Firms. Technovation; 
16(8): 397-409. 
 
Sutton, H. 1988. Competitive Intelligence. New York: The Conference Board.  
 
Szulanski, G. 1996. Exploring internal Stickiness: Impediments to the transfer of best 
practice within the firm. Strategic Management Journal; 17: 27-43. 
 
Tang, J., Kacmar, K. M., and Busenitz, L. 2012. Entrepreneurial Alertness in the Pursuit 
of New Opportunities. Journal of Business Venturing; Volume 27, Issue 1: 77-94. 
 
Teece, D. 2010. Business Models, Business Strategy and Innovation. Long Range 
Planning; 43: 172-194. 
 
Teece, D. and Pisano, G. 1994. The dynamic capabilities of firms: An introduction, 
Industrial and Corporate Change; 3(3): 537-556. 
 
Tidd, J., Bessant, J. and Pavitt, K. 2001. Managing innovation: Integrating 
Technological, Market and Organizational Change, 2nd ed., Wiley, Chicester. 
 
Thompson, J. D. 1967. Organizations in Action: Social Science Bases of Administrative 
Theory. McGraw-Hill: New York. 
 
Trotter, P. J. 2011. A new modified total front end framework for innovation: new 
insights from health related industries. International Journal of Innovation Management. 
Vol. 15, No. 5:1013-1041. 
 
Tushman, M.L. and Anderson, P. 1986. Technological discontinuities and organizational 
environments. Administrative Science Quarterly; 31: 439-465. 
 
Tushman, M.L. and Nadler, D. 1986. Organizing for innovation, California 
Management Review; 28: 74-92. 
 
Ulrich, D. and Smallwood, N. 2004. Capitalizing on capabilities. Harvard Business 
Review; June 2004: 119-127. 
 



137 

 
Urban, G.L. and Hauser, J.R. 1993. Design and Marketing of New Products, 2nd ed. 
Englewood Cliffs, NJ: Prentice Hall. 
 
Utterback, J.M. 1994. Mastering the Dynamics of Innovation: How Companies Can 
Seize Opportunities in the Face of Technological Change, Harvard Business School 
Press, Boston. 
 
Vaghely, I.P., Julien, P.A. and Cyr, A., 2007. Information transformation: some missing 
links. Human Systems Management; 26 (3): 157-172. 
 
Vaghely, I. P. and Julien, P.A. 2010. Are opportunities recognized or constructed? An 
information perspective on entrepreneurial opportunity identification. Journal of 
Business Venturing; 25: 73–86. 
 
Van de Ven, A.H., 1986. Central problems in the management of innovation. 
Management Science; 32: 590-607. 
 
Venkataraman, N., 2002. The value center, in: Strategic Planning for Information 
Systems, J. Ward and J. Peppard, eds, Wiley, Chester. 
 
Wagner, K. 2007. Characteristics of leading innovators. INNO-Views Policy Workshop  
innovation Culture, Eindhoven, December 13, 2007. A.T. Kearney 29/03.2007/12482b. 

Walsh, J. P. and Ungson, G. R. 1991. Organizational memory. Academy of 
Management Review; 16: 57-91. 
 
Ward, T.B., 2004. Cognition, creativity, and entrepreneurship. Journal of Business 
Venturing; 19 (2): 173-188. 
 
Weick, K. E. 1979. The Social Psychology of Organizing. Reading, MA: Addison-
Wesley. 
 
Weick, K.E. 1984. Theoretical Assumptions and Research Methodology Selection. In: 
The lnformation Systems Research Challenge. McFarlan, F.W. (ed). Harvard Business 
School, Boston. 
 
Yin, R. K. (2003), Case study research - Design and methods, 3rd edition, Sage 
Publications, Inc., Thousand Oaks, USA. 
 
Zahra S.A. 1996. Governance, ownership and corporate entrepreneurship: the 
moderating impact of industry technological opportunities. Academy of Management 
Journal; 39(6): 1713-1735. 
 
Zahra, S.A., and George, G. 2002. Absorptive Capacity: A Review, 
Reconceptualization, and Extension. Academy of Management Review; 27: 185-203. 
 
Zahra, S. A. 2008. The Virtuous Cycle of Discovery and Creation of Entrepreneurial 
Opportunities. Strategic Entrepreneurship Journal; 2: 243-257. 
 
 



  
 
 
 
 
Appendix 1: Questionnaire to identify real-life experiences and activities in the 
beginning of FEI in order to identify new business opportunities 
 
1 Background 
 
1.1 Vision 
 
1.2 Mission 
 
1.3 Values 
 
1.4 Innovation index 
 
1.5 Strategic direction choices of renewal 
 
2 Strategy as a part of FEI activities 
 
2.1 Which issues trigger renewal? 
 
2.2 Which tools are used in the renewal process (e.g. SWOT, BSC)? 
 
2.3 What was the frequency of strategy changes in last two years? 
 
2.4 How does deliberate strategy direct activities of FEI? 
 
2.5 How does deliberate strategy affect the clearing-up of fuzziness? 
 
2.6 What is the strategic renewal speed concerning changes in business environment? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
2.7 How efficiently does strategy direct the innovativeness of employees? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
2.8 What is the importance of strategy in innovation performance? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
2.9 How does strategy challenge the status quo? 
 
2.10 How does the innovation process influence strategy formation? 
 
2.11 What kind of overall needs are there to develop strategic renewal? 
 
 



  
 
 
 
 
3 Fast response to changes in business environment 
 
3.1 How can the speed of response be developed in response to the changes in business 
environment? 
 
3.2 How are information searches conducted? 
 
3.3 What is the importance of information sources and processing concerning the 
identification of changes in business environment? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
3.4 What is the importance of monitoring, collecting and processing information for 
emerging business opportunities? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
3.5 What is the status of data, signals, trend enrichment and utilization? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 

3.6 How do information monitoring and processing influence the reduction of fuzziness 
(uncertainty) in FEI? 
 
3.7 How is foresight information collected and processed (road maps, foresight)? 
 
3.8 Which information sources are used in FEI? 
 
3.9 Which overall possibilities are there to develop information processing? 
 
4 Identification of new business opportunities 
 
4.1 Which processes are utilized in FEI to speed up renewal? 
 
4.2 How does FEI influence the renewal of company or strategy formation? 
 
4.3 Which processes could speed up innovation process? 
 
4.4 How do new ideas and business opportunities emerge? 
 
4.5 Which different paths can be found in identification of new opportunities (Fig. 4.1.1) 
 
4.6 Which different tools are utilized to identify opportunities or threats? 
 
4.7 How is social interaction utilized in finding solutions? 
 
4.8 What is the importance of experimentation in the company concerning new concept 
development? 
 
4.9 How is innovation process performance measured? 
 



  
 
 
 
 
4.10 What is the status of analysis, interpretation and experimentation in opportunity 
identification? 
 
4.11 What is the status of FEI process utilization concerning business renewal 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
4.12 What is the status of innovation process performance? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
 
4.13 What is the status of innovation capabilities concerning new concept development 
and innovation initiative development? 
- today, in  scale of 1-5? 
- the goal in two years, in scale of 1-5? 
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