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Abstract

This thesis is an attempt to improve the understanding of the process of adoption and diffusion of 
environmental innovations.  The thesis is based on two research projects. One project deals with 
the diffusion of environmental innovations and why they are less successful on the market than 
other innovations. The other project is about the adoption of environmental innovations by Small 
and Medium Sized Enterprises (SMEs) and how to facilitate the adoption process.
There are at least two good reasons why we should support the adoption and diffusion of eco-
innovations. One argument from an environmental point of view is that successfully managing 
the environment is the greatest challenge facing us in the future and the global scenarios for the 
next decades are not encouraging.  Another argument, from an economic point of view, for the 
need of eco-innovations is that the eco-industry is one of the most growing industries in the world 
and is likely to be worth around $600 billion worldwide by 2010. 
However, there are some indications that environmental innovations have a difficult time in 
gaining success in the marketplace and in spreading among potential customers, possibly more 
difficulty than some other kinds of innovations have. 

The overall objective of this thesis is to generate knowledge regarding the adoption and diffusion 
of environmental innovations. One purpose is to add to our understanding of environmental 
innovations and to their similarities and differences to “other” innovations.  Another purpose is to 
understand and describe how networks can be used to facilitate the adoption of environmental 
innovations. The main research questions that I try to answer are:
1) How can environmental innovations be classified?  
2) Are environmental innovations less successful on the market than other innovations?  
3) What are the main reasons for the differences in market success between environmental      
innovations and other innovations? 
4) How could networks be used as a development method to facilitate the adoption of 
environmental innovations by SMEs?    

Several different methodological approaches have been used to develop a broader picture of 
different types of innovations and their development, adoption and diffusion.
Two different approaches were used during the first project, dealing with the diffusion and 
market success of environmental innovations. The first one is mainly based on using 
questionnaires. The other approach is qualitative and based on case studies. Through a series of 
case studies of innovators and innovations we tried to achieve a better picture of the actual 
phenomena.   
The second project is about the adoption of an organizational environmental innovation by SMEs 
using a network. Since the goal of this project has been not only to observe the phenomena of the 
implementation of environmental innovation by SMEs using a network, but also to contribute to 
the development process, an action-oriented research approach was used in this project. 

Three main conclusions can be drawn on the basis of this thesis. Firstly, the new innovation 
classification system developed in this thesis improves the possibilities for distinguishing 
between innovations that are similar but not identical. A very large proportion of the analyzed 
eco-innovations are often classified as product redesign innovations. With the help of the new 
classification system it is possible to discern different types among those classified as product re-
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design innovations. Some are rather simple and accordingly classified as product care 
innovations, while others are classified as minor or major product improvements or even 
functional innovations.
Secondly, our empirical studies results show that the environmental innovations are less 
successful on the market than “other” innovations. The empirical studies also show that there are 
mainly three factors which are especially important to consider in the improvement of 
environmental innovations’ marketing success. These three are: “Realism while evaluating one’s 
own innovation”, “Access to capital” and “Utilization of network”.   
Thirdly, to adopt an environmental innovation is not an easy task for small organizations, such as 
SMEs. But to be a part of and use a network is a possible way to facilitate the adoption process.
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1 Introduction  

This thesis is an attempt to improve the understanding of the process of adoption and diffusion of 
environmental innovations1.  The thesis is based on two completed research projects. One project 
deals with the diffusion of environmental innovations and why they are less successful on the 
market than other innovations. The other project is about the adoption of environmental 
innovations by Small and Medium Sized Enterprises2 (SMEs) and how to facilitate the adoption 
process. Even if there are differences in the background, the frame of reference and the research 
strategy used to answer the research questions of the two projects, the concept of environmental 
innovation is central for the two research projects and thereby also for the whole dissertation. 

As noted by Frishammar (2005), there are at least three ways of writing the introductory text of a 
non-monographic doctoral thesis. One way is to write the text as a review of key aspects or 
concepts central to the research conducted. Another one is a text that draws on new data, new and 
previously used literature and the appended papers with a clear purpose of “theorizing”. A third 
and most common option, which I also use in this thesis, is to write a text that summarizes, 
describes, clarifies and integrates the contents of the appended papers.

It is mainly three reasons that lay behind my choice of the third design option. The first reason is 
that my participation in the first project started when two colleagues asked me if I was interested 
in studying how networks can be used to support the implementation process of an EMS 
(Environmental Management Systems) according to ISO 14001 by SMEs. During this project a 
growing interest in understanding the phenomenon of diffusion and market success of 
environmental innovations was brought up. Then, this new project began when NUTEK3 was 
willing to support a study that could explain whether environmental innovations are less 
successful on the market than other innovations. The second reason is that both projects 
individually have generated new knowledge that contributes to the environmental innovation 
research area. The third reason is that it has also been a challenge to combine knowledge from 
each project to develop new ones that would be difficult to achieve if one looked at the projects 
separately.

This chapter presents the background of the two research projects and discusses the relevance of 
the subject. It continues with the aim and purpose of the thesis, and ends with the disposition of 
the dissertation. 

1 Environmental innovations consist of new or modified processes, techniques, practices, systems and products to 
prevent or reduce environmental damage (Rennings 2000). Eco- or environmental innovations are used here as 
synonymous concepts. 

2 The definition of small and medium-sized enterprise (SMEs) varies considerably from country to country, and from 
institution to institution. In this thesis I have used the European Union classification of enterprises. Micro 
enterprises: less than 10 employees. Small enterprises: less than 50 employees. Small to medium-sized enterprises: 
less than 250 employees.  
3NUTEK - the Swedish Agency for Economic and Regional Growth 
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1.1 Background  

1.1.1 Diffusion and market success of environmental innovation 

It is widely accepted that innovation is central to growth of output and improvement of 
productivity. Even though our understanding of innovation activities and their economic impact 
has greatly increased, it is still deficient (OECD 2005). The work of Joseph Schumpeter (1934) 
has greatly influenced theories of innovation. He argued that economic development is driven by 
innovation through a dynamic process in which new technologies replace the old, a process he 
characterized as “creative destruction”. A number of modern innovation theories have been 
published during the last decades with a variety of views on the process of innovation. Some 
theories focus on technological development, technical research and R&D functions in 
companies (e.g. Freeman 1982; Dosi et al. 1988). Other theories focus on the individuals who 
create and develop innovations (e.g. Kirzner 1973; Casson 1982; Kent, Sexton and Vesper 1982). 
A third view of theories focuses on issues from the market side (e.g.Kotler 1983, 1984; Baker 
1985).

A type of innovation that has recently received increasing attention consists of innovations that 
contribute to sustainable development. Eco-innovation (environmental innovation, green 
innovation or sustainable innovation) is the term for the type of innovation which contributes to 
an improved environment as well as a good economic exchange.  This can be considered as the 
type of innovation where the innovator/entrepreneur is expecting a good market diffusion, with 
good profit, and at the same time contributes to an improved environment. 

There are many good reasons why we should support the development and diffusion of eco-
innovations, but two are outstandingly important. One argument from an environmental point of 
view is that successfully managing the environment is the greatest challenge facing us in the 
future. Global scenarios for the next decades are not encouraging. The world population 
continues to increase and there are demands for higher standards of living, with more 
consumption leading to increased pollution, climatic change, and the depletion of natural 
resources and biodiversity (Cawsey 1996). Another argument, from an economic point of view, 
for the need of eco-innovations is that the eco-industry4 is one of the most growing industries in 
the world and is likely to be worth around $600 billion worldwide by 2010 (OECD 1996a). 

However, there are some indications that environmental innovations have a difficult time in 
gaining success in the marketplace and in diffusing among potential customers, possibly more 
difficulty than some other kinds of innovations have. The number of green products among new 
product introductions rose from 1.1% in 1986 to 13.4% in 1991 (Ottman 1998) but decreased to 
10% in 1997 (Fuller 1999) of all new US product introductions. According to some authors this 
rate is low (Baumann et al. 2002; Pujari et al. 2003). The effort to make better products in 
environmental terms does not always convert into a viable business case creating new and/or 
expanding markets. Many green projects end up with products in small niche markets, or they fail 
to introduce any products to the market, or they stop prior to market introduction for example in 

4  OECD (1999) defines eco-industry as: “activities which produce goods and services to measure, 
prevent, limit, minimize or correct environmental damage to water, air and soil, as well as problems 
related to waste, noise and eco-systems. This includes cleaner technologies, products and services that 
reduce environmental risk and minimize pollution and resource use”. 
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the prototype stage (Hall & Clark 2003). The research regarding environmental innovations and 
their classification and diffusion is limited. The main issue of this thesis is to improve our 
understanding of diffusion and market success of environmental innovations. 

1.1.2 SMEs’ adoption of environmental innovation 

Another issue that I study in this thesis is how networks can be used to facilitate the adoption of 
environmental innovations by SMEs. There are several reasons why SMEs must adopt a 
responsible attitude towards environmental protection. The most obvious is that SMEs are vital 
for the economy and employment. However, they are responsible for a large part of the negative 
environmental impact. According to Hillary (1995), SMEs could be contributing up to 70% of all 
industrial pollution. They are also under increasing pressure from different actors in society, 
especially as SMEs rarely take a proactive approach in dealing with environmental issues. 

The development of environmental innovations is regarded as a very difficult and complicated 
task (Dermody et al. 1996) although, according to Porter and Van der Linde (1995), businesses 
spend too many of their environmental dollars on fighting regulations and not enough on finding 
real solutions. In spite of their large numbers, most SMEs have little knowledge or interest in 
environmental questions (Hillary 2000) and generally have difficulties when it comes to 
integrating environmental aspects into their activities (Leistner 1999). The ISO 14000 series5 can 
be a good vehicle for increasing environmental awareness within SMEs. The international 
standard will lead to continual environmental improvements in both processes and products 
(Cramer and Stevels 1997). SMEs are still uncertain as to how Environmental Management 
Systems (EMS) can be used as a competitive tool that enhances a company's profitability in the 
marketplace (O’Laoire 1994) and facilitates the adoption of environmental innovations.  

The reasons why SMEs have not had the same degree of success as larger companies when it 
comes to the integration of environmental work in their activities are not clear. However, some 
reasons mentioned are that SMEs lack the workforce to exploit the potential of labor-intensive 
processes and that they have difficulty in incorporating the necessary know-how. Another reason 
is that the innovation activities of SMEs often extend beyond the boundaries of a single firm, as 
they require resources and knowledge that are not available within their own organization (Teece 
1986).

1.2 The aim, purposes and disposition of the thesis

The overall objective of this thesis is to generate knowledge regarding the adoption and diffusion 
of environmental innovations. One purpose is to add to our understanding of environmental 
innovations and to their similarities and differences to “other” innovations.  Another purpose is to 
understand and describe how networks can be used to facilitate the adoption of environmental 
innovations. The thesis is an attempt to answer the following research questions: 

1. How can environmental innovations be classified? (Paper I) 

2. Are environmental innovations less successful on the market than other innovations? 
(Paper II) 

5 The ISO 14000 series is a family of environmental management standards developed by the International 
Organization for Standardization (ISO). The ISO 14000 standards are designed to provide an internationally 
recognized framework for environmental management, measurement, evaluation and auditing. 
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3. What are the main reasons for the differences between market success of environmental 
innovations and other innovations? (Papers III & IV) 

4. How can networks be used as a development method to facilitate the adoption of an EMS 
in accordance with ISO 14001 by SMEs?  (Papers V & VI) 

Since the aim of one of the research projects is to study how network can be used to facilitate the 
adoption of a specific type of environmental innovation6, an EMS according to ISO 14001, by
SMEs, it is important to point out and clarify that the emphasis of this thesis is not to contribute 
to the network or SME research areas. The thesis focuses on the adoption, diffusion and market 
success of environmental innovation. 

The thesis is structured in five sections. This introduction lays out the background, aim and 
purpose. Next follows the theoretical framework, which introduces research on: 2.1 Innovation, 
2.2 Environmental innovation, 2.3 Diffusion and market success of innovations, and 2.4 
Networks as a means to support SMEs’ adoption of environmental innovation. The third section 
presents and discusses the research methods used in the studies that underlie the thesis. The 
fourth section summarizes the appended papers. In the fifth and concluding section I discuss the 
main findings and further research.  

6 By definition, all innovations must contain a degree of novelty. There are three concepts for the novelty of innovations: new to
the firm, new to the market, and new to the world. The minimum level for an innovation is that it must be new to the firm. A 
product, process, marketing method or organizational method may already have been implemented by other firms, but if it is new 
to the firm (or in the case of products and processes: significantly improved), then it is an innovation for that firm (OECD 2005).
An  EMS according to ISO 14001 could be considered as an organizational environmental innovation if we use the broad 
definition that environmental innovations consist of new or modified processes, techniques, practices, systems and products to 
prevent or reduce environmental damage (Rennings 2000).
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2 Theoretical framework 

In the following five sections I will develop the theoretical constructs that I use, together with the 
empirical studies, to answer the research questions about the adoption, diffusion and market 

success of environmental innovations. In the first and the second sections of this chapter I discuss 
the concepts of “innovation” and “environmental innovation” and how researchers have 

categorized and classified them into sets of contrasting types. The third section is an overview of 
the development process and market success of innovations. In this third section I will also 

present the model of analysis that I use to answer research questions 2 and 3.  In the fourth and 
final section of this chapter I discuss the relevant frame of reference needed to understand and 

describe how networks can be used by SMEs to support the adoption of a specific type of 
environmental innovation such as an EMS according to ISO 14001.

2.1 Innovation 

The aim of this section is to examine the research area on innovation that is relevant for this 
thesis. Research on innovation spans a number of disciplines. According to Roback (2006) the 
concept of innovation has mainly developed in two directions: (1) Social change and (2) 
Economic development. The first direction is in areas such as cultural heritage, social 
interactions, communication and decision-making (Wejnert 2002; Rogers 1995; Kincaid 2004). 
Sociological views on the diffusion of new technologies (e.g. Rogers 1995) highlight firms’ 
attributes that influence their decisions to adopt new knowledge or technologies, such as the 
relative advantage of the new technology, its compatibility with existing ways of doing things, its 
complexity, and the ease with which the firm is able to evaluate the new technology.

The second direction is related to industrial and enterprise competitiveness. In this tradition, 
innovation is to meet market needs and to obtain an improved economy (Curlee & Goel 1989; 
Fagerberg 2005). Economic views tend to focus on the costs and benefits of adopting new 
technologies. These potential benefits can often be strategic, so as to keep up with or gain an 
advantage over competitors.  

To understand the innovation process, it is crucial to know why firms innovate. The theory of 
industrial organization (e.g. Tirole 1995) underlines the significance of competing positioning. 
The companies innovate to defend their existing competitiveness as well as to seek new 
competing advantages. A company can adopt a reactive approach and innovate to avoid losing 
market shares. Or it can take a proactive approach to gain a strategic market position relative to 
its competitors, for example by developing and enforcing higher technical standards for the 
products it produces (OECD 2005) or a better performance from an environmental point of view. 
To integrate environmental aspects in the development of a product, service or a process could be 
one of those strategic benefits.

Industrial organization theorists (e.g. Porter 1998) emphasize the importance of industry forces 
that provide the opportunities for competitive advantage, defined as a positional advantage 
derived by a firm which, compared to the competition, provides its customers with lower costs or 
perceived uniqueness.

Every company is surrounded by other actors in its industry environment and by factors over 
which it has little control. The general environment can be described by using PEST factors 
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(Johnson and Scholes 2002). These include: (1) the political/legal, (2) the economic, (3) 
sociocultural/demographic, and (4) technological factors. The political/legal factors include laws, 
regulations, judicial decisions and political forces at the local as well as the national and 
international level. The economic factors include macroeconomic data, current statistics and 
trends. The sociocultural/demographic factors encompass the traditions, values, attitudes, beliefs, 
tastes and patterns of behavior in the countries in which the company is present. It is important to 
keep abreast of all relevant changes by following the trends in statistical data, e.g. in population 
characteristics, to understand current and emerging customer needs. Technological factors are 
about the opportunities and threats that can be expected from the technological side, e.g. whether 
or not the firm’s products will be affected by rapidly changing technology. The source of this 
information is usually industry-specific. 

The industry environment can be characterized by its degree of turbulence, complexity, dynamics 
and (un-)predictability. The main forces affecting companies in  an industry are summed up by 
Porter’s (1985) ‘five-major-forces’ framework: (1)  rivalry among existing firms, (2) the threat of 
new entrants, (3) the threat of substitute products or services, (4) the bargaining power of 
suppliers, and (5) the bargaining  power of buyers. The interplay of these five forces is thought to 
determine the boundaries for the firm’s competitive strategy. The competitive forces model can 
help a firm to position itself in an industry in such a way that it can best defend itself or influence 
the forces at play in its favor.  

Other theories that contribute to the understanding of innovation process are marketing theories. 
Those theories (e.g. Hunt 1983) concentrate on the behavior of the consumer and market 
exchanges between buyers and sellers. Since both buyers and sellers are heterogeneous, firms 
face the daunting challenge of matching their products to demand. The heterogeneity of 
consumers also means that product differentiation is often as important for capturing demand as 
the development of new products. Demand may depend not only on the objective characteristics 
of products, but also on their social characteristics and image, and firms can use these last two 
features to influence demand for their products (OECD 2005). Environmental improvement 
characteristics are a third feature that a firm could use to positively influence the demand for its 
products.

A third type of theory is the evolutionary approach that views innovation as a path-dependent 
process whereby knowledge and technology are developed through interaction between various 
actors and other factors (Nelson and Winter 1982). According to the evolutionary economic 
theory, innovation should be understood as a process entailing a great degree of uncertainty. This 
understanding is partly based on a critique of the assumption in mainstream economics that when 
individuals/firms make decisions they do so fully informed of all different options and that they 
are thereby able to make rational choices. The evolutionary economists recognize that individuals 
do not have access to complete information for a variety of different reasons. This is true both in 
relation to having access to already known facts and – naturally, and most specifically – in 
relation to being able to predict the final outcome of an innovation process, i.e. facts not yet 
known (Eriksson 2005). As pointed out by Dosi, it is impossible to foresee all the problems that 
might appear in the process of developing an innovation (Dosi 1988).

Closely related to the evolutionary approach is the view of innovation as a system. The 
innovation system approach (Lundvall 1992; Nelson 1993) studies the influence of external 
institutions, broadly defined, on the innovative activities of firms and other actors. It emphasizes 
the importance of the transfer and diffusion of ideas, skills, knowledge, information and signals 
of many kinds. The channels and networks through which this information circulates are 
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embedded in a social, political and cultural background that guides and constrains innovation 
activities and capabilities. Innovation is viewed as a dynamic process in which knowledge is 
accumulated through learning and interaction (OECD 2005). This approach is relevant since the 
development of environmental innovations requires many different kinds of competence, such as 
environmental, technological, financial and marketing knowledge. 

To better understand how innovations develop, researchers have usually categorized innovations 
into sets of contrasting types. Three frequently employed sets are product vs. process, radical vs. 
incremental, and technical vs. administrative (Gopalakrishnan and Damanpour 1997): 

Product vs. process: The distinction between product and process relates to the areas and 
activities affected by an innovation. Product innovations are outputs or services that are 
introduced for the benefit of customers or clients (Gopalakrishnan and Damanpour 1997). Knight 
(1967) defines product innovation in terms of any new product introduced by the organization. 
Product innovation is also defined as any emerging technology or combination of emerging 
technologies (Utterback and Abernathy 1975). 
Process innovations, in contrast, are defined as tools, devices, and knowledge in throughput 
technology that mediate between inputs and outputs and are new to an industry, organization, or 
subunit (Gopalakrishnan and Damanpour 1997). Process innovation is also defined as “any 
operations technology that is new to the adopting organization” (Collins et al. 1988, p.512) or as 
“a change in the way products are made or delivered” (Tushman and Nadler 1986, p.76).  
Another definition of process innovations is the “introduction of new elements in the 
organization’s task, decision, and information system or its physical production or service 
operations” (Knight 1967, p.482) 

Radical vs. incremental: Researchers identify an innovation as either radical or incremental by 
determining the degree of change associated with it (Gopalakrishnan and Damanpour 1997). 
Incremental innovations represent small-scale modifications to existing systems of products and 
processes, usually as a result of inventions and improvements suggested by engineers or users. 
Radical innovations produce fundamental changes in the activities of an organization or an 
industry and represent a clear departure from existing practices.  
Innovation can be considered to exist along a continuum, from incremental innovation, that 
which the company tries to do better or do more of, to radical innovation, that which is new to the 
company or new to the industry (Christensen and Overdorf 2000). Radical innovation is 
associated with breakthough ideas (Gundling 2000; O’Connor and Rice 2001) and with the 
development of new business or product lines based on new ideas or technologies or substantial 
cost reductions that transform the economics of a business (Leifer et al. 2000). According to Hill 
and Rothaermel (2003), an incremental innovation builds upon the established knowledge base 
used by firms, and it improves the methods or materials used to achieve the firm’s objective of 
profitably satisfying customer needs. In contrast, a radical innovation involves methods and 
materials that are novel to the firm. Utterback (1994) and Christensen (1997) establish how firms 
that dominate one generation of technology often fail to maintain leadership in the next. A radical 
innovation may use disruptive technology and in so doing require a different set of rules with 
which to manage the innovation process. For radical innovation the emphasis is on products that 
involve dramatic departures from existing products or their logical extensions (Veryzer 1998). 
Delbecq and Mills (1985) differentiate radical from incremental innovation in that incremental 
innovation involves minimal disruption.  Radical innovations involve the development of a new 
technological paradigm that creates new knowledge and understanding, and potentially new 
industrial sectors.  Radical innovation requires organizations to move into unknown territory and 
experiment with new processes that largely elude systemization (O’Connor and McDermott 



8

2004). Radical innovation has one main benefit over incremental innovation, which is that it 
creates products that do not replace or supplant other products, but adds something new (Bessant 
et al. 2004).

Technical vs. administrative: The distinction between administrative and technical innovation is 
important and useful because it relates to a more general distinction between the social and 
technical systems of an organization (Gopalakrishnan and Damanpour 1997).  
A technical innovation is an idea for a new product, process or service. An administrative 
innovation, in contrast, pertains to the policies of recruitment, allocation of resources, and the 
structuring of tasks, authority and reward. Technical innovations are usually related to 
technology, while administrative innovations are related to the social structure of the organization 
(Draft 1978). 

In a recent study Garcia and Calantone (2002) discuss different definitions and classifications of 
innovation types. Based on a review of the literature from the marketing, engineering, and new 
product development disciplines, they show that it is important to consider both a marketing and 
a technological perspective as well as a macrolevel and a microlevel perspective in order to 
identify different innovation types. They also suggest a method for classifying innovations and 
present a list of 30 possible measures that can be used in empirical research on innovations and 
innovativeness (Garcia and Calantone 2002). 

To choose the correct definition of innovation is important in order to study the problem and 
answer the research questions. Our empirical materials deal with organizational, product and 
process innovations. Since the innovation research could start out from different perspectives, it 
is also important that we use a definition that is established and relevant for our research field. An 
important aspect is that the definition is broad and captures all types of innovations that this 
thesis deals with. 

As we discussed above, the concept of innovation is complex and can be defined in many ways. 
The OECD definition of innovation is used in this thesis. This definition is based on that of 
Joseph Schumpeter, who was the first economist to draw attention to the importance of 
innovation in the 1930s (OECD 2005, page 16): 
“Four types of innovations that encompass a wide range of changes in firms’ activities: product 
innovations, process innovations, organizational innovations and marketing innovations:
1. Product innovations involve significant changes in the capabilities of goods or services. Both 
entirely new goods and services and significant improvements to existing products are included.
2. Process innovations represent significant changes in production and delivery methods. 
3. Organizational innovations refer to the implementation of new organizational methods. These 
can be changes in business practices, in workplace organization or in the firm’s external 
relations.
4. Marketing innovations involve the implementation of new marketing methods. These can 
include changes in product design and packaging, in product promotion and placement, and in 
methods for pricing goods and services” 

Another aspect, in the business and entrepreneurial literature, is that innovation is seen as one of 
the three phases leading to technological change in the sequence: invention, innovation and 
diffusion (Edquist 1977; Eliashberg & Chatterjee 1986; Hall 2005). In this tradition, innovation is 
the refinement of inventions into practical technologies, useful to the society. Most often this is 
assumed to take place within firms and to result in new products and services to meet market 
needs (Roback 2006).
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Stenberg et al. (2003) suggest another model based on the creative contributions required in the 
innovation process for classifying innovations, According to his propulsion model, eight kinds of 
innovations can be distinguished and each one is based on a particular kind of creative 
contribution that helped propel it. A “creative contribution” is defined as something that (a) “is 
relatively original and (b) high in quality vis-à-vis some purpose” (Stenberg et al. 2003, p. 159). 
The term propulsion is used since the creative contributions are considered to push the area of 
knowledge forward. The eight types of contributions are shown in Table 1. 

Type of creative 
contribution

The contribution represents an attempt to... 

Replication show that a given field is where it should be. The contribution is intended to 
keep the field where it is rather than moving it forward. 

Redefinition redefine the present position of the field. The current status of the field is seen 
from a new perspective. 

Forward incrementation move the field forward to a point to which others are ready for it to go. 
Advance: Forward 
incrementation 

move the field forward beyond the point where others are ready for it to go. 

Redirection move the field from where it is currently headed to a new and different 
direction. 

Reconstruction/redirection move the field back to its previous position so that the it may move forward 
from that point, but in a different direction to the one taken in the past. 

Reinitiation move the field to a different starting point and then in a new direction from that 
point. 

Integration move the field by combining aspects of two or more previous types of 
contributions that were formerly considered distinct or even contradictory . 

Table 1.  Model for the classification of innovations based on creative contributions (Stenberg  et al. 2003) 

The eight contributions should be seen as qualitatively separate, and there may be quantitative 
differences among contributions belonging to the same category. “Forward incrementation” can 
mean either a small step within a field or a giant leap forward. “Reinitiation” may imply a re-start 
for a whole area of knowledge or perhaps just a small part thereof (Stenberg et al. 2003). 

The different kinds of creative contributions have some similarities with the 40 “inventive 
principles” used in TRIZ, the tool arsenal for creative problem-solving developed by Genrich 
Altshuller (Altshuller 1998; Mazur 1995). Among the principles described in TRIZ are different 
techniques for support in different types of creative contributions.

Altshuller (Altshuller 1988; Mazur 1995) screened over 200,000 patents, looking for inventive 
problems and how they were solved. He categorized these patents in a novel way. Instead of 
classifying them by industry, such as automotive, aerospace, etc., he removed the subject matter 
to uncover the problem-solving process. He found that often the same problems had been solved 
over and over again by using one of only forty fundamental inventive principles. He referred to 
five different levels of techniques, from simple to complex, and also noted that with each 
succeeding level, the source of the solution required broader knowledge. The five levels of 
solutions are: 

1. Level one. Routine design problems solved by methods well known within the specialty. 
No invention needed. About 32% of the solutions fell into this level. The knowledge 
needed for this kind of problems is personal knowledge. 
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2. Level two. Minor improvements to an existing system, by methods known within the 
industry. Usually with some compromise. About 45% of the solutions fell into this level. 
The knowledge within the company is required to solve the problems in this level. 

3. Level three. Fundamental improvement to an existing system, by methods known outside 
the industry. Contradictions resolved. About 18% of the solutions fell into this category. 
The knowledge within the industry is needed to solve the problems in this level. 

4. Level four. A new generation that uses a new principle to perform the primary functions 
of the system. Solution found more in science than in technology. About 4% of the 
solutions fell into this category. Knowledge outside the industry is required for the 
problems in this level, 

5. Level five. A rare scientific discovery or pioneering invention of essentially a new 
system. About 1% of the solutions fell into this category. Everything here is new, and 
there is no clear source of knowledge. 

The level at which Altshuller found the largest number of patents indicates fewer improvements 
in existing products and systems using knowledge from within the company. This seems 
reasonable in view of the fact that this study was based on patents, as relatively few originate in 
new principles and scientific discoveries. 

The above-mentioned classifications are valid for most innovations and innovation processes, 
including the part usually referred to as eco- or environmental innovations (used here as 
synonymous concepts). In the next section I will discuss the concept of “environmental 
innovation”.

2.2 Environmental innovation

It would seem appropriate to continue the discussion on the same lines by trying first to define 
"environmental innovation", and then briefly discussing “eco-design”, “factor X” and “eco-
efficiency”, three research fields closely linked to the concept of eco-innovation. I will end this 
section with a presentation of Brezet’s system of classification of eco-innovations. 

It is well known that many firms devote significant resources to developing new methods of 
reducing or treating air or water emissions, recycling or reusing waste, finding cleaner energy 
sources and other methods of environmental protection. Hundreds of new patents are granted 
every year for these environmental innovations. The general definition of innovation is neutral in 
terms of the content of change. In contrast, if the emphasis of innovation is on sustainable 
development and reducing environmental burdens, it is no longer neutral (Rennings 2000).

The OECD emphasizes the systemic nature of environmental innovations. In the past, 
environmental technology referred to pollution control or end-of-pipe technologies; but today 
integrated solutions are more common, and all technologies can be considered environmental in 
cases where they are employed to reduce environmental impact. Environmental innovations can 
also occur in all industries as opposed to being restricted to the environmental goods and service 
sector. Innovations in a wide range of industries have significant environmental impacts. These 
aspects illustrate that environmental innovations are complex and involve many areas of 
knowledge and many different industrial sectors (Vinnova 2001). 
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One of the many possible ways to define an environmental innovation (eco-innovation) is to 
focus on its effects. According to Hemmelskamp (1997) an environmental innovation is an 
innovation which serves to prevent or reduce burdens on the environment, clean up damage 
already caused, or diagnose and monitor environmental problems. In this thesis I have used the 
following broader definition of environmental innovation (Beise and Rennings 2003, p. 8):

“Environmental innovations consist of new or modified processes, techniques, practices, systems 
and products to avoid or reduce environmental harms. Environmental innovations may be 

developed with or without the explicit aim of reducing environmental harm. They also may be 
motivated by the usual business goals such as reducing costs or enhancing product quality”. 

It is important to point out that it is the effects rather than the intention that determine whether or 
not an innovation is environmental. This broad definition is suitable for this dissertation since the 
empirical part of the thesis is based on two research projects that deal with different types of 
environmental innovations. In the first project about the diffusion and market success of 
environmental innovation, we study technologically based innovations. In the second project, 
about the adoption of environmental innovations by (SMEs), the focus is on a particular type of 
organizational environmental innovations. According to Kemp and Arundel (1998) such 
innovations include environmental training programs, green product design programs, 
introduction of environmental learning techniques, creation of management teams to deal with 
environmental issues, and environmental management and auditing systems, such as EMS in 
accordance with ISO 14001. 

Many environmental innovations combine an environmental benefit with a benefit to the 
company or user. Environmental innovations produce positive spillovers in both the innovation 
and the diffusion phase. Usually positive spillovers from R&D activities can be identified in all 
kinds of innovations. A feature of an environmental innovation is that positive spillovers also 
appear in the diffusion phase due to a smaller amount of external costs compared to competing 
goods and services (Rennings 2000). 

We know little about why firms invest in environmental research. It is natural to wonder whether 
environmental innovation is a response to pressure from regulations or to other market forces. 
Several theoretical papers have examined the linkages between abatement pressures stemming 
from environmental regulations and innovation (Brunnermeier and Cohen 2003). Downing and 
White (1986) showed that the incentive to innovate is stronger under market-based systems than 
under command and control regulations. Porter and van der Linde (1995) cite several examples of 
companies (in the Swedish paper industry and the Dutch flower industry) that have gained a 
competitive advantage through innovation in response to more stringent environmental 
regulations.

2.2.1 Eco-innovation, eco-design and eco-efficiency 

Eco-design, eco-innovation and eco-efficiency are three important concepts to discuss in this 
section. Eco-design research focuses on how to integrate environmental considerations in the 
development of products, services and systems. Because the research field is still under 
development, different researchers are constantly redefining it.

Eco-innovation is one step beyond eco-design and aims at developing new products and services 
that are not based on re-design or incremental changes to an existing product but intended to 
provide the consumer with the function that they require in the most eco-efficient way (Jones and 
Harrison 2001). 
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Eco-design can be defined as the design which addresses all environmental impacts of a product 
throughout the complete life cycle of the product, without unduly compromising other criteria 
like function, quality, cost and appearance (ECO2-IRN 1995). Eco-design considers 
environmental aspects at all stages of the product development process, striving for products that 
make the lowest possible impact throughout the product life cycle (Brezet and van Hemel 1997).  

Simon et al. (2000) take a broader perspective and also include services in their definition. 
According to them, eco-design is a broad term implying a balanced view of the whole product 
life cycle and design effort focused on reducing the major environmental impacts of a product or 
service. Sherwin and Evans (2000) have a system approach and define eco-design as the design 
of a product, service or system with the aim of minimizing the overall impact on the 
environment. They argue that eco-design is eco-product development and refers to the integration 
of environmental considerations at all stages of the product development process.  

In the 1990s, one of the interesting ideas for reducing the environmental impact of economic 
activities was the factor X reduction in resource use. The factor X between 4 and 50 may relate to 
a product (such as the automobile), a service (e.g. transport over a certain distance at a specified 
speed), an area of need (e.g. clothing), a sector of the economy (e.g. energy supply and demand) 
or the economy as a whole (Reijnders 1998).

The factor 4 and factor 10 concepts, both of which originated in the Wuppertal Institute, have 
gained widespread acceptance as creative concepts for the reduction of resource throughput in the 
economy (Robèrt et al. 2000). In their book Factor four, Von Weizsäcker, Lovins and Lovins 
(1997) document 50 examples of economic activity where a factor 4 improvement over 
traditional activities was achieved by technical means. A factor of 10, reflecting a tenfold 
reduction in material flow per unit of service to be realized over a period of 30–50 years, is 
promoted by the Carnoules Declaration (Factor 10 Club 1995) and improvement is to be achieved 
by means of a combination of technical, financial, and lifestyle changes. 

Eco-innovation is part of eco-efficiency and is a broader concept. Eco-efficiency is a dynamic 
concept that measures the development in environmental performance. It is understood as a 
comprehensive notion that may be applied to various levels of analysis, e.g. product, single 
company, industrial sector, the family, a region or the entire economy (Kemp et al. 2004).  

Eco-efficiency is a management philosophy to guide and measure the development of companies 
and other actors in terms of environmental performance. Eco-efficiency combines environmental 
and economic gains and is measured at the product or service level, whereas environmental 
technology is at the process level, a means to eco-efficiency. Eco-efficiency measures the value 
of a product or service against its environmental impact. It is a dynamic concept aimed at 
obtaining more value with less environmental impact (WBCSD 2000).  

The WBCSD (2000) has identified seven elements for improving eco-efficiency: 

1. Reduce material intensity 
2. Reduce energy intensity 
3. Reduce dispersion of toxic substances 
4. Enhance recyclability 
5. Maximize use of renewables 
6. Extend product durability 
7. Increase service intensity
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Eco-efficiency, eco-innovation and eco-design are three concepts that have certain resemblances 
but also a number of differences.  The most important resemblances between them are that all of 
the concepts deal with environmental issues. The three concepts are also developed in an attempt 
to create methods, models and tools that can be used, mainly by companies, to understand the 
environmental problems and find solutions to decrease the negative environmental impact. One 
difference between these concepts has to do with which actors are using them in the companies. 
Another difference has to do with the driving forces behind the decision of using them. A third 
difference is about the benefits a company can achieve by applying these models and tools (Table 
2).

What Used by  Main driving forces Main benefit 
Eco-
efficiency 

Eco-efficiency is a management 
philosophy to guide and measure 
companies and other actors 
development in environmental 
performance

- engineers 
- managers 
- marketing specialists 
- finance and control 

- to reduce the consumption of 
resources
- to reduce pollution  
- to save costs

- Economic
- Environmental 

Eco-
innovation

Eco-innovations consist of new 
or modified processes, 
techniques, practices, systems 
and products to avoid or reduce 
environmental harms.  

- engineers 
- managers 
- marketing specialists 

- Reducing environmental harm.  
- The usual business goals such as 
productivity or enhancing product 
quality. 

- Economic 
- Environmental

Eco-design Design of a product, service or 
system with the aim of 
minimizing the overall impact on 
the environment 

- engineers - Reducing environmental harm.  - Environmental

Table 2. Main similarities and differences between eco-efficiency, eco-innovation and eco-design 

While eco-efficiency is a management philosophy that should stimulate eco-innovation in the 
search for new ways of doing things, eco-innovation aims at developing new products and 
services to provide the consumer with the function that they require in the most eco-efficient 
way. However, eco-design is a design that considers environmental aspects at all stages of the 
product development process in order to develop products that make the lowest possible impact 
throughout the product life-cycle. 

There are many means of achieving eco-efficiency: pollution prevention, cleaner technology, 
environmentally improved products, recycling and re-use systems (loop closing), environmental 
management systems and system innovation. Eco-efficiency benefits may thus be achieved in 
many different ways, including system innovation. Examples of system innovation are industrial 
ecology (the local reuse of waste products), integrated water management, decentralized energy 
systems, or a shift from products to product-services. Some argue that system innovation may 
produce greater sustainability benefits (up to factor 10 improvements compared to the factor 2-3 
improvements resulting from eco-efficiency options), but this remains to be demonstrated 
empirically (Kemp et al. 2004).  

A number of taxonomies have been presented in order to describe various kinds of environmental 
or eco-design innovations which may result in different levels of improvement. Brezet’s (1997) 
studies, which are based on eco-design experience since 1990, resulted in four different types of 
environmental innovations which vary in terms of eco-efficiency (Table 3): (1) Product 
improvement, (2) Product re-design, (3) Function innovation and (4) System innovation.
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Type of 
innovation

Characteristics eco-efficiency 
improvement 
factor7

Type 1: 
Product 
improvement 

Product improvements from a preventive environmental impact perspective 
for existing products. Product and production technology are the same. 

2-3

Type 2: 
Product re-
design 

The product concept remains almost intact. The product and its components 
are further developed or replaced, for example by introducing non-toxic 
materials, improving distribution, recycling or energy efficiency. 

Maximum 
approximately  5 

Type 3:  
Function 
innovation 

Not limited to existing product concepts. The innovation is related to how 
the function is achieved, for example changing from paper-based 
information sources to e-mail.  

Maximum 
approximately 10 

Type 4:  
System 
innovation 

The complete technological system (product, production chain, 
infrastructure and related institutions) is replaced by a new system.

Maximum 
approximately 20 

Table3. Brezet’s environmental innovation classification system. 

The four types of innovations (Table 3) are all environmentally driven, but have different 
qualities and characteristics. The first type involves the improvement of products from the 
perspective of pollution prevention and environmental care. Both the product and the production 
technique will generally remain the same. The improvement in eco-efficiency is considered to be 
factor 2-3. 

With the second type of innovation, product-re-design, the product concept remains the same, but 
parts of the product are improved or replaced, for the purpose of using non-toxic materials, 
recycling and disassembly, improved distribution and energy-use reduction with respect to all 
components over the product life cycle. The environmental benefit of this second type may reach 
a factor of 5.

The starting point of the third type, functional innovation, is the function of the current product. 
In this case, the way in which the product fulfills the function is changed. The general shift from 
physical products to dematerialized services belongs to this category. The environmental 
performance in fulfilling the desired function is considered to have an improvement potential of 
factor 10.

In the fourth type, system innovation, the entire technological system (product, production chain 
and associated infrastructure and institutional structure) is replaced. System innovation tends to 
create a new system; for example, consumption is organized in such a way that the environment 
does not suffer as a result and other economic rules and principles are applied. It is believed that 
an improvement factor of 20 is possible (Brezet and Rocha 2001).

The discussions above led to the clarifying, for this thesis, of the definition of what I mean by an 
environmental innovation (eco-innovation). The classification system for eco-innovations by 
Brezet is also presented in this section and it constitutes, with other general classification systems 
for innovations, a starting point for a new system that is developed and presented in Paper I.   

7 The eco-efficiency improvement scales are only indicative. Solid empirical evidence to support this classification system 
is still missing. The classifications provide a conceptual framework which may be useful for discussion and reflection. 
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2.3 Diffusion and market success of innovations  

The purpose of this section is to develop the model of analysis used to study the differences in 
diffusion and market success between environmental and other innovations. I start this section 
with a short discussion of the concept diffusion and adoption of innovation. Then I will describe 
several relevant models that deal with the development of innovations. Further on I continue with 
clarifying what I mean by saying that an innovation is successful in this dissertation. I conclude 
this section by presenting the model of analysis that is used to study differences between 
environmental and other innovations and the main reasons for the differences in market success 
between them. 

2.3.1 Diffusion and adoption of innovation  

The terms diffusion and adoption are described and defined in various ways in the literature. The 
purpose of this section is to clarify these two terms and to indicate the relation between them.  

The original diffusion research was done as early as 1903 by the French sociologist Gabriel Tarde 
who plotted the original S-shaped diffusion curve. Tarde's curve is of current importance because 
most innovations have an S-shaped rate of adoption. The variance lies in the slope of the "S". 
Some new innovations diffuse rapidly, creating a steep S-curve; other innovations have a slower 
rate of adoption, creating a more gradual slope of the S-curve (Rogers 1995).

In the 1940s, two sociologists, Ryan and Neal Gross, published their seminal study of the 
diffusion of hybrid seed among Iowa farmers, renewing interest in the diffusion of innovation S-
curve. The now famous hybrid-corn study resulted in a renewed wave of research. The rate of 
adoption of the agricultural innovation followed an S-shaped normal curve when plotted on a 
cumulative basis over time. This rate of adoption curve was similar to the S-shaped diffusion 
curve graphed by Tarde forty years earlier. Ryan and Gross classified the segments of Iowa 
farmers in relation to the amount of time it took them to adopt the innovation, in this case the 
hybrid corn seed. The five segments of farmers who adopted the hybrid corn seed, or adopter 
categories, are: (1) innovators, (2) early adopters, (3) early majority, (4) late majority, and (5) 
laggards (Rogers 1995). 

Innovators are venturesome information-seekers with a high degree of mass media exposure and 
wide social networks. They can cope with a higher degree of uncertainty about an innovation 
than other adopter categories. Mass media channels often work well for them. But because they 
are ahead of the norm, few others copy them. The innovators require a shorter adoption period 
than any other category. 

Early adopters are open to ideas and are active experimenters. They tend to be technology-
focused and to seek information. They are integrated parts of the local social system, have a great 
degree of opinion leadership in most systems, serve as role models for other members, are 
respected by peers and are successful.  

Early and late majority generally require a good deal of personalized information and support 
before adopting, but they are often influential on peers. They are risk-averse and seek tested 
applications of proven value. However, there are some differences between the early and late 
majority. While the early majority interact frequently with peers and deliberate before adopting a 
new idea, the late majority require a great pressure from peers and an economic necessity, and 
they are skeptical and cautious (Rogers 1995). 
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Rogers (1995) defines diffusion as ‘the process by which an innovation is communicated through 
certain channels over time among the members of a social system’ Rogers (1995, p.5). Rogers 
differentiates the adoption process from the diffusion process in that the diffusion process occurs 
within society, as a group process, whereas the adoption process pertains to an individual. Rogers 
defines adoption as ‘the process through which an individual (or other decision unit) passes from 
first knowledge of an innovation to forming an attitude toward the innovation, to a decision to 
adopt or reject, to implementation of the new idea, and to confirmation of this decision’ (Rogers 
1995, p.20). Rogers breaks down the adoption process into five stages: (1) awareness, (2) 
interest, (3) evaluation, (4) trial, and (5) adoption.

In the awareness stage, the individual is exposed to the innovation but lacks complete 
information about it. At the interest or information stage, the individual becomes interested in the 
new idea and seeks additional information about it. At the evaluation stage, the individual 
mentally applies the innovation to his present and anticipated future situation, and then decides 
whether or not to try it. During the trial stage, the individual makes full use of the innovation. At 
the adoption stage, the individual decides to continue the full use of the innovation.

Rogers describes the diffusion process by which an innovation is communicated through certain 
channels over time among the members of a social system. Rogers' definition contains four 
elements that are present in the diffusion of innovation process.  The four main elements are: (1) 
innovation, (2) communication channels, (3) time, and (4) social system. Innovation is, according 
to Rogers, an idea, practice, or object that is perceived as known by an individual or other unit of 
adoption. The communication channels are the means by which messages get from one individual 
to another. The time factors depend on the decision process, the relative time with which an 
innovation is adopted by an individual or group, and the innovation's rate of adoption. The social 
system is a set of interrelated units that are engaged in joint problem-solving to accomplish a 
common goal.

The work by Rogers and Kincaid (1981) on spread of family planning methods in developing 
countries led to more detailed work on how the social networks influence the diffusion of 
innovations. A social network is the pattern of friendship, advice, communication or support 
which exists among the members of a social system (Scott 1991). The initial network approach to 
diffusion research was to count the number of times an individual was nominated as a network 
partner (in order to measure opinion leadership) and to correlate this variable with innovativeness 
as measured by an individual’s time-of-adoption of the innovation under study (Rogers and 
Kincaid 1981).  Opinion leaders were defined as those individuals with the highest number of 
nominations, and were theorized to have a significant influence on the rate of adoption. Another 
network approach to diffusion research is the one suggested by Granovetter (1982). Granovetter 
argued that weak ties (people loosely connected to others in the network) were necessary for 
diffusion to occur across subgroups within a system. Burt (1980, 1987) presented a third network 
approach to diffusion by arguing that structural equivalence (the degree of equality in network 
position) influenced the adoption of innovations. Other personal and social network 
characteristics which might influence the diffusion of innovations include centrality, density and 
reciprocity (Valente 1995). 

Valente’s ‘threshold’ model (1996) differs from earlier social network approaches in that it 
includes the influence of non-adopters on adopter decisions. Its principle is that the behavior of 
an agent is influenced by the behavior of its neighbors (in general with a tendency to imitation), 
and by an intrinsic interest in one or the other behavior. It can be interpreted as a decision based 
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on a utility function which performs a trade-off between a social pressure and an individual 
interest. This model is by nature individual-based because it relies on the interactions of each 
individual with its neighbors (or associates in a social network). The advantages of the 
‘threshold’ model are that it can be used to determine the critical mass, to predict the pattern of 
diffusion of innovation, and to identify opinion leaders and followers. 

Based on this short presentation of the diffusion and adoption of innovations, we can see that, in 
order to clarify how innovations are adopted and how they spread, it is necessary to use different 
diffusion approaches or a combination of them to understand the complex phenomenon of 
diffusion and adoption of innovations. One of the important issues of this thesis is to focus on a 
special aspect of the diffusion of innovations. The main interest is in how innovations develop 
from an invention to a successful company on the market. In the next section I will present some 
general models that describe the development of innovations.   

2.3.2 Development of innovation 

According to Joseph Schumpeter, technological change can be divided into three steps: (a) 
invention, i.e. the discovery of new problem solutions; (b) innovation, which describes the very 
first (economic) implementation of the invention; and (c) diffusion, in which the innovation is 
spread across the economy by imitation and adaptation (Schumpeter 1934). For the impact on the 
economy, it is not the basic innovation but its diffusion across industry or the economy, and the 
speed of this diffusion, that matters (Malecki 1997). 

The development of economic systems is strongly affected by the ability of enterprises to carry 
out innovative actions. The relevance of innovation in gaining and maintaining competitiveness 
is widely addressed in the managerial literature (Porter 1988).

Marinova and Phillimore (2003) have analyzed the models used to describe the development of 
innovations based on innovations that take place in house. They do not include innovations made 
by individuals or other types of organizations or institutions. According to them, six generations 
of models can be distinguished: (1) The Black Box, (2) Linear models, (3) Interactive models,  
(4) System models, (5) Evolutionary models and (6) Innovative Milieux. 

The Black box model: The first attempt to incorporate technological progress in the 
economic equation was the influential mid-1950s production function study of Solow 
(1957), who analyzed U.S. total factor productivity during the period from 1909 to 1949. 
His approach was that the component of economic growth, which changes in capital and 
labor could not explain, is due to technological advances. He concluded that about 90% of 
the per capita output could be attributed to technological change. Solow pointed out an 
additional factor when trying to explain economic growth by using the established “production 
function/economic equation”. He stated that the unexplained portion can be considered as a 
“technology factor”, a “black box” which needed no further analysis.

Linear Models:  During the 1960s and 1970s researchers were becoming interested in opening 
the black box and studying the specific processes that generate new technologies. The 
expectations were that understanding innovation would also open the road to formulating 
policies, which would stimulate R&D and consequently the development of new products and 
processes. Innovation started to be perceived as a step by-step process, as a sequence of activities 
that led to the technologies being adopted by the markets. The first linear description of 
innovation was by the so-called “technology push” model. The technology push model is also 
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associated with the name and theoretical work of Schumpeter, who studied the role of the 
entrepreneur as the person taking the risk and overcoming the barriers in order to extract the 
monopolistic benefits from the introduction of new ideas (Coombs et al. 1987). 

The second is the “market pull” model and was developed not long afterwards in recognition of 
the importance of the marketplace and the demands of potential consumers of technology. It 
states that the causes of innovation are existing demands, which are the trigger for 
technological development, manufacturing and finally sale of the product. 

Interactive Models: Both linear models were regarded as simplified pictures of the generally 
complex interactions between science, technology and the market. There was a need for deeper 
understanding and a description of all the aspects and actors of the innovation process. Interactive 
(including coupling and integration) models view the innovation process as a complex network of 
communication within a company, but include external parties. The innovation process is not 
necessarily circular and there are also mechanisms for feedback.  

According to Rothwell and Zegveld (1985, p.50), “(t)he overall pattern of the innovation
process can be thought of as a complex net of communication paths, both intra-organizational and 
extra-organizational, linking together the various in-house functions and linking the firm to the 
broader scientific and technological community and to the marketplace”. Beije (1998) stresses 
that in such an interactive model, innovation is no longer the end product of a final stage of 
activity but can occur at various places throughout the process.  

System models: The complexity of innovation requires interactions not only from a wide 
spectrum of agents within the firm but also from cooperation among firms. The system model 
argues that firms that do not have large resources to develop innovation in-house can benefit from 
establishing relationships with a network of other firms and organizations. 

The most well-known system model is the so-called national system of innovation (e.g. Freeman 
1991; Lundvall 1992; Dosi et al. 1988). It deals with the diversity in approaches to innovation in 
countries around the globe which differ in size, level of economic development, historical 
traditions or level of concern about specific policy problems (e.g. education or global warming). 
A national system of innovation is defined as a set of institutions, which jointly and individually 
contribute to the development and diffusion of new technologies and provide a framework for the 
implementation of government policies influencing the innovation process (Metcalfe 1995). The 
most important feature of this set is its interconnectedness, the way the various elements interact. 

Evolutionary models: Evolutionary models are inspired by, among other things, biology, but also 
by organizational theory, thermodynamics and economics theory. Saviotti (1996) states that there 
are a number of concepts essential for the model’s explanation of innovations, such as 
mechanisms for creating variation (innovations are viewed as a type of mutation), selection 
(where certain mutations/innovations are selected and therefore survive), reproduction and 
inheritance (a company can learn from and work towards developing a kind of “company 
culture”), fitness and adaptation (a company will obey the demands of its surroundings), a 
population perspective (variation is an essential component for an evolutionary process). Hence, 
not only average values but also variances in the population of firms/products should be 
analyzed), elementary interaction (which deals with e.g. cooperation and conflict relations) and, 
finally, the external surroundings (usually including socio-economic and regulative factors) have 
to be considered. Simulation and model technologies have been developed in this tradition 
(Nelson and Winter 1982; Kwasnicki 2000). 
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Innovative Milieux:  Innovative environmental models (including learning regions) have attracted 
attention since the 1970s. Growth related to geographical areas has been studied by scientists 
within sociology, economics and especially geography. Clusters and networks are typical 
concepts within this tradition. Camagni (1991) outlined the following central components in an 
innovative environment: a production system in e.g. an innovative company, territorial relations 
between companies and other parties, different territorial (private and public) parties who support 
innovation/changes, a specific cultural and representation process, and a dynamic local collective 
teaching process. 

Even if one could point to different generations of innovation models, it does not mean that a 
newer model replaces a previous one, but rather that there is a larger arsenal of available models 
for different situations and tasks. Generally, the complexity of the model increases with each new 
relation studied, and innovation processes are often described in terms of dynamic, evolutionary 
courses as well as speed and size and the degree of creativity used to reach the result: the 
innovation.

In order to understand one of the main issues of this dissertation, which deals with the market 
success of innovations, we must complement the above discussion about innovations’ 
development models with a discussion dealing with innovations’ success factors. This is 
necessary since an important question in this dissertation is about why certain innovations are 
more successful than others. In the next section I will discuss success factors for innovations with 
focus on market success. 

2.3.3 Innovations’ success factors 

Many studies on the determinants of new product and innovation success have been conducted, 
and reviews can be found in Balachandra and Friar (1997), Henard and Szymanski (2001) and 
Montoya-Weiss and Calantone (1994). The factors studied can be organized in 4 categories: (1) 
product characteristics, (2) organizational development process, (3) firm strategy characteristics, 
and (4) market factors (Henard and Szymanski 2001). Research and meta-analyses have provided 
considerable evidence that a great number of factors within these categories can influence the 
outcomes of new product development (Åstebro and Michela 2005). 

Product characteristics capture elements pertaining to the offering, such as price, innovativeness, 
and managers’ perceptions of how well the offering meets customers’ needs (Henard and 
Szymanski 2001). Many studies have found that the factor that best distinguishes new product 
success from failure is a superior product in the eyes of the consumer (Ottum and Moore 1997). 
This product advantage refers to consumers’ perception of product superiority with respect to 
quality, cost-benefit ratio, or function relative to competitors (Montoya-Weiss and Calantone  
1994). Research by Cooper and colleagues in the 1970s and 1980s, for example, revealed that a 
unique and superior product was the single most important factor of new product development 
(NPD) success. Superiority in science and technology generally enhances uniqueness of these 
winning products in that they offer unique features that are not available on competitive products.  
Products that deliver real and unique advantages to users tend to be far more successful than ‘me 
too’ products. Consumer understanding ensures that these products meet the needs of consumers 
better than competitive products (Cooper 1993; Henard and Szymanski 2001). 

Strategy characteristics refer to a firm’s planned actions that have the potential for providing 
competitive advantages in the marketplace separate from any factors associated with the new 
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product development process. These strategic elements include dedicating resources to the new 
product development initiative, timing market entry, and capitalizing on marketing and 
technological synergies (Henard and Szymanski 2001). The strategy of a company dictates how it 
will operate internally, and how it will approach the outside world. To be successful, NPD must 
be guided by the corporate goals of the company, and therefore there is a need to set clearly 
defined objectives for NPD projects (Cooper 1984; Baker and Hart 1999). A common view of 
product development strategy is that success depends on whether the structure of the company 
matches its environment (Nyström 1985). A major element of the new product strategy stressed 
in literature is the importance of ‘proaction’ rather than reaction, especially in turbulent 
environments (Hart 1995). Product development strategies can be described in terms of reactive 
or proactive strategies. A reactive strategy is based on dealing with turbulence in the environment 
(e.g. changing consumer needs) as they occur, whereas a proactive strategy would specifically 
allocate resources in order to be first on the market with a product that a competitor would find 
difficult to achieve (Urban and Hauser 1993).

Process characteristics refer specifically to elements associated with the new product 
development process and its execution. They encompass department interactions, firm 
proficiencies, management support, and marketplace orientation, and refer to product 
development initiatives. They also include the development, marketing, and launch of new 
offerings (Henard and Szymanski 2001). Process characteristics refer to elements associated with 
the NPD process and its execution. Many studies found that using a disciplined approach to 
developing new products increases information utilization and decision-making effectiveness and 
in this way improves the likelihood of success (Cooper 1999). Most companies follow a 
formalized NPD process in which a series of activities move the project along from idea to 
launch (Griffin 1997). 

One conclusion of the many studies on new product performance is that pre-development 
activities significantly improve new product success rates and are strongly correlated with 
financial performance (Cooper 1988; Montoya-Weiss and Calantone 1994). Another conclusion 
is that the chance of being successful with the NPD process can be improved if the consumer 
needs are taken into consideration from the early phases of the development process (Brown and 
Eisenhardt 1995; Calantone el al. 1996). 

Industry access to finance is a crucial element in the innovation process for translating the results 
of research and development into successful commercial outcomes.  The technology-based small 
and medium-sized enterprise (SME) evolves through a succession of stages of corporate growth, 
with each stage having different financial needs in terms of the type and amount of capital 
required. There is considerable evidence to suggest that the availability and cost of finance, 
especially at start-up and early growth, represent the most important constraint facing 
technology-based firms. Banks are the source of finance most frequently considered by 
technology-based firms at start-up. However, banks are, in fact, generally more reluctant to 
provide finance to technology-based firms than to start-ups in conventional sectors (OECD 
1996b).

Formal venture capital8 is another type of finance provided by certain firms who invest in young 
companies with a high market potential. Venture capitalists are needed to support high-risk 

8 The National Venture Capital Association (NVCA) defines venture capital as: money provided by professionals 
who invest alongside management in young, rapidly growing companies that have the potential to develop into 
significant economic contributors. (NVCA 2007) 
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investments in innovative technology-based firms (Gompers and Lerner 2001) which are often 
passed over by large companies and traditional financial institutions. The informal venture capital 
market comprises private investors – alternatively termed private venture capitalists, but more 
commonly referred to as ‘business angels’ – who provide equity and near-equity capital directly
to new and growing businesses in which they have no family connection. Informal venture 
capital appears to be an international phenomenon, having been identified by researchers in the 
United States, Canada, United Kingdom, Sweden, Finland and the Netherlands (OECD 1996b). 

One of the most investigated determinants of new product performance is the relationship 
between marketing and R&D in the NPD process. Many empirical studies have demonstrated that 
effective integration of marketing and R&D increases the likelihood of new product success 
(Griffin and Hauser 1996; Hise et al. 1990). High interdepartmental communication increases the 
amount and variety of internal information flow and, thus, improves development process 
performance (Brown and Eisenhardt 1995).   

Market factors capture elements that describe the target market and include market potential, 
competitive activity, and the intensity of that activity (i.e., turbulence) in response to new product 
introductions (Henard and Szymanski 2001). In both new product introduction and R&D 
projects, market is an important category. There is universal agreement that there should be a 
strong market for the new product under consideration or for the outcome of the R&D project 
(Balachandra and Friar 1997). Cooper (1979; 1980) gave high importance to “strength of market” 
based on an analysis of the potential size of the market, the expected market share, and the 
profitability of the new product. Some authors have argued beyond the expectation of a strong 
market and have instead concluded that the market must already exist instead of being potential 
(Balachandra 1984; Hopkins 1981; Carter 1982). Utterback (1974) and Cooper (1981) also 
pointed out that a new product introduced in a growing market has a greater chance of success. 

A common theme in a number of studies is that consumer focus is essential for new product 
success (Cooper and Kleinschmidt 1987; Griffin and Hauser 1996). Poolton and Barclay (1998) 
reviewed the literature associated with the successful development of new products. They found 
that understanding consumer needs is one of the factors that have been cited by all the research 
studies as being critical to the success or failure of innovations. The most successful new 
products are those that were developed to take advantage of a perceived and unfulfilled need 
rather than those that were driven by the availability of new technologies (Zirger and Maidique 
1990). Because consumer needs endure longer than solutions, companies should focus on 
satisfying those needs rather than on producing a particular product.

While Gaynor (1990) emphasized that a new product should meet customer needs/wants and that 
there should be a good understanding of the market, many other researchers have noted the 
difficulty of getting good information on customer needs for innovative products in potential 
markets because customer preferences may not be known by the customers themselves (Leonard-
Barton and Wilson 1994; Shanklin and  Ryans 1987).

Other researchers within different traditions argue that innovation takes place in a system 
consisting of individuals, firms and institutions and within a certain cultural and regulatory 
framework. Innovation is not the result of a linear process starting out in R&D departments and 
then transferred through companies to the market. Innovation processes, according to them, start 
within companies trying to solve certain problems. Through this learning process the company 
will make use of various sources of competences and knowledge in the innovation system 
(Lundvall et al. 2002), being those customers, suppliers, consultancies, patents, or various 
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research institutions. These researchers emphasize that the profit-maximizing models generally 
applied are too limited to help us understand the processes of innovation. To understand and 
explain innovations’ success, all important elements shaping and influencing the dynamics of the 
systems must be taken into account. These are not restricted to economic elements, but also 
include organizational, institutional, social and political factors, mechanisms and relations. The 
legal conditions and the norms and cultures in the institutional context represent important 
incentives and constraints for the innovations’ development. During the development process, 
companies establish relations with other companies like suppliers and competitors, with 
customers and with other financial, technological and marketing partners. These relations and 
their institutional contexts form a complex picture of the company’s interaction with sources of 
knowledge, economic resources and technology. This cumulative accumulation of knowledge 
and skills, i.e. the learning process, is crucial for innovation success.  

Based on extensive literature in the fields of political science and social, geographical and 
environmental studies, Wejnert (2002) developed a conceptual framework for the description of 
the variables that influence the adopting of an innovation.  The framework groups the variables 
into three major components. The first component includes characteristics of the innovation 
itself, within which two sets of variables are defined concerning public versus private 
consequences and benefits versus costs of adoption. A second component involves the 
characteristics of innovators (actors) that influence the probability of adoption of an innovation. 
Within this component, six sets of variables concern the societal entity of innovators (people, 
organizations, states, etc.), familiarity with the innovation, status characteristics, socioeconomic 
characteristics, position in social networks, and personal qualities. The third component involves 
characteristics of the environmental context. These latter characteristics of the environmental 
context incorporate four sets of variables: geographical settings, societal culture, political 
conditions, and global uniformity.  

Organizational studies of innovation have also developed knowledge about how and why 
innovations actually emerge, develop, grow and terminate over time. Van de Ven et al. (1999), 
among other researchers, find for example that innovations are often triggered by “shocks” in the 
market or within the firm, but that the initial innovative idea often multiplies into numerous ideas 
and activities that might proceed in divergent, parallel and convergent paths of development. 
Setbacks and mistakes occur frequently, and criteria for success and failure often change 
throughout the process. Innovation therefore involves uncertainty and risk for the organization, 
and success depends on good communication with stakeholders to receive support and resources, 
and with champions that are able to see the innovation through the difficulties during the 
development process. Some general patterns for innovation processes are found to be that (Van 
de Ven et al. 1999, pp. 21-66):

Innovation processes seldom start because of one brilliant idea of a single entrepreneur. 
There is usually an extended gestation period where several people are involved.
Efforts to initiate innovations are often triggered by “shocks” in the market or within the 
firm.  
In the development period the initial innovative idea often multiplies into numerous ideas 
and activities proceeding in divergent, parallel and convergent paths of development, 
where setbacks and mistakes frequently occur. In addition, criteria for success and failure 
often change throughout the process.
Innovation personnel participate in highly fluid ways: they tend to be involved on a part-
time basis and the turnover of personnel is high. Relationships are therefore frequently 
altered.
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Innovation entails developing relations with other organizations, competitors, trade 
associations and government agencies. These relations often lock innovation units into 
specific courses of action that may result in unintended consequences.
Innovation processes terminate when implemented and institutionalized or when 
resources run out.

Another theory that I would like to cite in this discussion about innovation development and 
success is the competence bloc theory. Presented by Eliasson an Eliasson (1996), it defines the 
minimum set of competent actors necessary to maximize the exposure of each project to a varied 
competence base in order to minimize the two types of error, namely losing winners and 
keeping losers for too long. The actors in the competence bloc carry out critical economic 
functions, namely to identify (create), select, expand and exploit business opportunities.

According to Eliasson and Eliasson (1996), actors within the competence bloc are (see Table 
4): (i) customers with receiver competence, for example when the government demands high-
technology products; (ii) inventors who come up with technological solutions in the 
Schumpeterian sense; (iii) the entrepreneur and his ability to implement 
innovations/technological solutions in the market. There is also a role for the (iv) venture 
capitalist that recognizes and finances the entrepreneur in an early phase of the innovation 
process; (v) a well-functioning second-hand or exit market that facilitates ownership change 
and provides financing at a later stage of the innovation process; and finally (vi) industrialists 
who have the knowledge to manage large-scale production and marketing. 

Competence bloc

1. Competent and active customers 
2. Inventors who integrate technologies in new ways 
3. Entrepreneurs who identify profitable innovations 
4. Competent venture capitalists who recognize and finance the entrepreneurs
5. Actors in the second-hand markets that facilitate ownership change
6. Industrialists who take successful innovations to industrial production  

Table 4. Actors in the competence bloc. Source: Eliasson and Eliasson (1996).

All actors have to be in place for a large-scale economic development and high growth to occur. 
Both economic growth and economic development can be viewed as a chain of events which 
starts with an invention being introduced (innovation), then spreading and affecting the economy. 
The result of each step depends upon the competence of the actors involved in driving each step 
forward. If one competence is missing, or underdeveloped, in any phase the development is 
obstructed or stopped. The chain is only as strong as the weakest link.

In the next section I will discuss and develop the model of analysis (Figure 1) that has been used 
to explain the difference between market success of environmental innovations and “other” 
innovations.



24

2.3.4 The model of analysis

The first part of this section discusses and clarifies what I mean by saying that an innovation is 
successful in this dissertation. The second part will focus on the innovator and what importance 
he/she has had for innovations’ successes. Thereafter I will discuss the importance that the 
different aspects of the innovation and development process have had on success, and finally a 
few surrounding factors will be discussed. 

2.3.4.1 Innovations’ successes 

There is a fundamental problem when determining an innovation’s success because it is hard to 
clearly define what is considered an innovation. If the innovation is considered a stage in the 
development process, it has to be determined when that process starts.  In this thesis we take into 
consideration the distinction between invention and innovation and how an innovation can be 
transformed into a product to be launched in the marketplace.  An invention means that there 
already is a type of existing product or service, or a combination of both, that offers a solution to 
a problem and it is usually technological. The inventor can consider applying for a patent on the 
invention.

An invention that can be applied and used is considered as an innovation, and anyone succeeding 
with this is considered an innovator.  The inventor and the innovator may be the same person, but 
need not be. If someone can make others use the innovation and also make them pay, we call 
him/her an entrepreneur. A company can be based around an innovation, which, if successful, 
will lead to the company’s growth into a large, perhaps even stock-traded, company.  Someone 
who can take a successful innovation and make it possible to produce at an industrial level, 
usually within a larger-scale company, is called an industrialist.  To all of these we may add the 
investor who, through part ownership or the like, can offer start-up capital to build a company 
around the innovation.

The above simplified description of an invention developed into an established traded company 
contains several development phases, in which an idea can stop, drop out or develop into the next 
phase.  Not all inventions will become innovations, not all innovations will turn into companies, 
and not all companies will be traded on the stock exchange. 

The development model can, in its simplicity, be used as a rough evaluation of which phase the 
different inventions have reached. Less successful inventions may stay inventions, or they may 
reach the next level in the development chain: they become innovations. Companies are created 
around successful innovations, and these businesses can be more or less successful. Some stay 
small while others do not, and the latter develop into multinational companies. The innovation-
based businesses are therefore developed in different ways, where some are more successful than 
others.

The explained development chain recalls, and is inspired by, Gunnar Eliasson’s theory discussed 
above, about “competence blocs” and how different parties contribute to industrial growth 
(Eliasson et al. 1986; Eliasson and Eliasson 1996). With the chain Eliasson argues that the 
starting point is not the inventor, it is the competent and demanding customer. Otherwise you will 
find the innovator, the entrepreneur, the investor and the industrialist, even though it is not 
always exactly described as above. The goal in defining a development chain from 
inventor/invention to industrialist/industrial production is to create a possibility to determine how 
successful different innovations have been. In our analysis we will not concentrate on the 
different parties’ roles and their contribution to industrial development and growth, which is 
where Eliasson focuses his interest (Eliasson and Eliasson 2004).  
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The development chain which the definition of success is based on is not without problems.  A 
few of these problems are discussed briefly below. 

One problem is that it can be unclear what we mean by saying an innovation is more or less 
successful. As described above, our judgment of success is only one aspect, company 
development/marketing success, and we do not touch on any other aspects. The gauge we use to 
measure success has been operationalized to measure how the innovation has been the origination 
of the company’s sales growth and, secondarily, of the increase in number of employees.  This 
means that the innovator may consider having great success with the development of the 
innovation, for example by difficult technological problems being solved throughout the 
development process, but where we have still classified the development as less successful 
because of the definition of marketing success we use. 

Another problem is that the innovator and entrepreneur wish to create a continuously larger 
company. There are research results which show that far from all entrepreneurs view sharing their 
control over their existence as positive. Cressy and Olofsson use the expression “control-
aversion” as a label for an entrepreneur’s desire to make all important decisions himself and not 
subordinate to anyone else’s opinion, and getting the company traded on the stock exchange can 
here be viewed as the final parting of the control (Berggren et al. 2001). There are numerous 
researchers pointing out that small business owners usually do not have the ambition to expand 
the company. It is usually referred to as levebrödsföretag (livelihood company) and the small 
business owner is viewed as someone with a particular lifestyle more than as someone with a 
growth-minded attitude (Davidsson 1989; Persson 1991;Nillsson 1997) 

The kind of success we are interested in for this study is limited to a type of marketing success.  
Success is defined as the innovation being the reason for starting a company and requires that the 
company had growth in the sales of the product stemming from the innovation, and that the 
number of employees has increased. In a recently published study about the connection between 
organizations’ size and how innovative they are, the researchers found a very positive result 
(Camisón-Zomoza et al. 2004). Earlier research has shown contradictory results and researchers 
say it is due to different studies defining the organizations’ sizes differently. They suggest six 
different ways to measure the size (Camisón-Zomoza et al. 2004):  

1. By using direct or logarithmic scales. 
2. Physical capacity, e.g. number of hospital beds. 
3. Number of employees. 
4. Measurement describing input factors, e.g. number of students at a college.
5. Measurement describing output factors, e.g. sales volume. 
6. Financial resources, e.g. the value of the organization’s assets.

In this study I will only use two of these: the company's sales volume and the number of 
employees. I consider the companies with a great development in these two areas as more 
successful than those without it. The success is therefore not tied to the innovator's/entrepreneur's 
opinion of his own control over the innovation or company, nor to whether the company owner's 
goal was for growth.  The potential “control-aversion” could lead to the entrepreneur having less 
ambition to grow the company, and that can in turn lead to marketing success failing to occur.  
However, this is completely according to the way we use the “objectively based” concept of 
marketing success (successful) in this study.  We view successful companies/innovations as the 
ones showing greater growth than others, regardless of the innovator's/entrepreneur's intentions.  

As mentioned above, the literature discussing success in innovation, NPD and R&D projects is 
vast. As Balachandra and Friar (1997) point out, it is unlikely that there exists a single model of 
R&D project success that generalizes to all types of R&D projects. Rather, their suggestion, 
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which I have followed in this study, is to develop models for different classes of innovation and 
R&D projects. Since it is difficult to study all success factors, a selection of 13 factors has been 
taken into consideration when developing the model presented in this section. The 13 factors are 
assigned to four different categories: (1) factors related to the innovator, (2) factors related to the 
innovation, (3) factors related to the development process and (4) factors related to the 
surroundings. The set of selected success factors is mainly derived from a number of meta-
reviews of new product development  and innovation  (e.g. Brown and Eisenhardt 1995; Ernst 
2002; Henard and  Szymanski 2001; Montoya-Weiss and Calantone 1994; Panne 2003; 
Balachandra and Friar 1997; Wejnert 2002). 

Factors related to the innovator. Inventors are important sources of innovation and economic 
renewal in society (Schumpeter 1934). The four success factors that belong to the category 
“innovator” are: “individual characteristics”, “education”, “competence” and “network”. The 
factor “individual characteristics” consists of general sociological background factors such as age 
and sex (Wejnert 2002).  
The innovator’s formal education and competence within different educational areas are also 
stated as two other success factors according to many researchers. The project team for the 
innovation project should comprise members from several areas of expertise who can make 
substantial contributions to the development of the new product (Griffin 1997; Pinto and Pinto 
1990) or the innovation project. The innovator as a project leader has an obviously important role 
and must demonstrate the necessary qualifications (Balbontin et al. 1999) and be able to devote 
sufficient attention to the project (Cooper and Kleinschmidt 1995a). 
A final aspect regarding the innovator is that usually it has been emphasized that the innovator 
seldom develops the innovation in loneliness. The development happens in interplay with other 
actors. This is often described by saying the innovator is included in a “network” and that the 
development of the innovation should be described from a system perspective (Valente 1995 
1996; Landström and Johannisson 1999; Rothwell and Zegveld 1985; Freeman 1991; Lundvall 
1992; Eliasson and Eliasson 1996; Granovetter 1985). According to Brown and Eisenhardt 
(1995), intensive communication between the actors involved in the NPD increases the amount 
and variety of internal information flow and, thus, improves development process performance 
(Brown and Eisenhardt 1995).

Factors related to the innovation. In the analysis model I distinguish a number of factors which, 
compared to earlier research results, I view as essential for an innovation’s possibility of success.  
Examples of such factors are the innovation’s “degree of market newness”, “competition”, “cost / 
price”, “technological level” and “degree of radicality”.  The “degree of market newness”, “cost / 
price”, and “competition” are three kinds of factors that are related to the target market, 
competitive activity and the market response to the introduction of the new product / innovation. 
Successful products provide superior customer value through enhanced technical performance, 
low cost, reliability, quality or uniqueness. The most successful new products are those that were 
developed to take advantage of a perceived and unfulfilled need (Zirger and Maidique 1990). 
Clear orientation of the NPD process to market demands, mainly in the form of market research 
and observation of the competition, has been indicated by many researchers as an aspect that has 
a positive influence on the success of a new product (Ernt 2002). While Utterback (1974) and 
Cooper (1981) pointed out that a new product introduced in a growing market has a greater 
chance of success, Cooper and Kleinschmidt (1987) emphasized that products introduced into 
markets with low overall intensity of competition were more successful.  

A central question for competitiveness is whether the innovation’s production cost can be 
sufficiently low in order to be saleable. The extent to which the innovation reduces the 



27

customer’s total-costs-of-use (Cooper and Kleinschmidt 1987) as well as the price in relation to 
quality is generally considered important (Madique & Zirger 1984).

The next factor related to the innovation is “technology”. Superiority in science and technology 
generally enhances the uniqueness of these winning products in that they offer unique features 
that are not available on competitive products.  Products that deliver real and unique advantages 
to users tend to be far more successful than ‘me too’ products. Consumer understanding ensures 
that these products meet the needs of consumers better than competitive products (Cooper 1993; 
Henard and Szymanski 2001). Many studies (Cochran and Thompson 1964; Cooper 1979; 
Mahajan and Wind 1992; Maidique and Zirger 1984) found an innovative product to have a 
greater chance of success in the market. Some other studies also stress patentability of the 
product or at least a strong technology in the product as an important factor for success (Carter 
1982; McGinnis and Ackelsberg 1983; Rubenstein et al. 1976; Souder 1987) 

The last factor related to the innovation is the “degree of radicality”. This factor is about how the 
innovation’s characteristics are different from previous products and how big the change is.  
Among the radical products are those that can change entire branches.  They create great changes 
within a branch and represent an obvious change of the previous practice (Tushman and 
Anderson 1986); (Gopalakrishnan and Damanpour 1997).  Incremental innovations lead to only 
small changes of the existing practices and contribute mainly to improving an organization’s 
ability to run its business (Ettlie et al. 1984; Dewar and Dutton 1986).
As mentioned earlier, innovation can be considered to exist along a continuum, from incremental 
innovation, that which the company tries to do better or do more of, to radical innovation, that 
which is new to the company or new to the industry (Christensen and Overdorf 2000). A number 
of researchers such as Foster (1986) and Utterback (1994) advise that while incremental 
innovations keep companies competitive, only radical innovations can ensure success over the 
long run. According to Bessant et al. (2004), if a company is looking for growth levels that are 
significantly larger than the growth of the industry, then it must take radical innovation seriously. 
This perspective is also supported by McDermott and Handfield (2000) who argue that, in order 
to achieve long-term growth, firms need either novel replacements, new to the market products, 
or breakthrough products. Firms that focus only on incremental innovation are avoiding risk, but 
at the same time are missing opportunities.  
A radical innovation is about breakthrough ideas (Gundling 2000) and the development of new 
business or product lines based on new ideas or technologies or substantial cost reductions that  
transform the economics of a business (Leifer et al. 2000). Utterback (1994) and Christensen 
(1997) note how firms that dominate one generation of technology often fail to maintain 
leadership in the next.
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Figure1. The general model of analysis. (Developed from Hörte and Halila 2007.)    

Factors related to the development process. Process factors refer to elements associated with the 
innovation process, which covers a broad range of activities. The development of an innovation is 
a sensitive process where a lot of things can go wrong.  In this thesis I focus on two main aspects. 
The first is “resource” and deals, in this dissertation, with the development period, measured in 
years invested in developing the innovation.  The second is “access to capital” and is about how 
easy/difficult it is to receive enough funding for the development of the innovation.  By funding 
we mean investors offering up capital and not the innovator risking his own money.   

How long a time it takes to develop a successful innovation is an issue that has been discussed by 
several researchers. Many studies found that using a disciplined approach to developing new 
products increases information utilization and decision-making effectiveness and in this way 
improves the likelihood of success (Cooper 1999). Most companies follow a formalized NPD 
process in which a series of activities move the project along from idea to launch (Griffin 1997).  
One of the main conclusions of the many studies into new product performance is that pre-
development activities significantly improve new product success rates and are strongly 
correlated with financial performance (Cooper 1988; Montoya-Weiss and Calantone 1994).  
Cooper (1988) also found that the quality of the execution of the pre-development steps – 
preliminary market and technical studies, market research, business analysis and initial screening 
– is closely tied to financial performance. Basically, he showed that weaknesses in up-front 
activities seriously enlarge the chances for failure. In addition, he found that successful projects 
have over 1.75 times as many person-days spent on pre-development activities as do failures. 
Other authors claim as well that more time and resources should be devoted to activities that 
precede the actual development of products. Hise et al. (1989), for example, suggest that 
companies that use a full range of up-front activities (e.g. market definition, identifying consumer 
needs) have a 73% success rate compared with a 29% success rate for companies that use only a 
few of the up-front activities. 

Factors 
related to the 
innovation

Factors 
related to 
the
innovator

Diffusion / 
Market success: 

-Position in the 
development chain  

Adoption
of the innovation 

Diffusion of
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The other factor related to development process that I study in this thesis is “access to capital”. 
This factor is pointed out as one of the most important reasons why certain innovations become 
more successful than other (Ahrens 1992).  As mentioned earlier, access to capital in general and 
bank financing in particular is difficult for innovators and entrepreneurs working with innovation 
projects, especially in the early phases of the innovation process. Venture capital is a type of 
finance provided by certain firms who invest in young companies. 

Venture capitalists are needed to support high-risk investments in small, technology-based firms. 
There is also an informal venture capital market comprising private investors – alternatively 
known as ‘business angels’ – who provide equity and near-equity capital directly to new and 
growing businesses in which they have no family connection. (OECD 1996b) 

According to Gompers and Lerner (2001), venture-backed firms grow more quickly and create 
far more value than non-venture-backed firms. Similarly, venture capital generates a large 
number of jobs and improves corporate profits, earnings, and workforce quality. Venture capital 
also exerts a powerful effect on innovation. In addition to funding, venture capitalists provide 
specialized knowledge of a particular industry, experience and access to a network of contacts 
that may include managers, partners, and customers. The venture capitalist brings terms, controls, 
expertise, and financial strength that help to form a well-managed and well-financed company 
that is more likely to succeed. It is therefore not surprising that the venture capitalist is generally 
held in high esteem as a vital and indispensable actor in the competence bloc (Eliasson & 
Eliasson 1996) needed for innovation success. 

Factors related to the surroundings. Innovations are not created in an empty room; it is the 
context around the innovator and the idea which can be expected to influence the possibilities of 
the innovation being developed (Lundvall et al. 2002; Rogers 1995; Wejnert 2002; Eliasson and 
Eliasson 1996). Utterback (1994) states that innovation is a central determinant of success and 
failure for firms, and successful companies are generally effective at responding to evolutionary 
changes in their markets.  
Two factors related to the surroundings, which originally were considered important when 
analyzing the innovations’ creation and development in the extensive innovation study done in 
Minnesota (Van de Ven et al. 1989/2000), are studied in this thesis. The first factor is about how 
the innovator views the regulation system during the development of the innovation. The second 
factor is how predictable the surroundings are.

It is widely recognized that a variety of governmental regulations and institutional arrangements 
facilitate and inhibit the emergence of new technologies and industries (Van de Ven et al. 1999).  
Several empirical studies show (Green et al. 1994; Porter and van der Linde 1995a,b; Kemp 
1997; Beise and Rennigs 2003) that regulatory framework and especially environmental policy 
have a strong impact on  eco-innovation. Eco-innovations are, in contrast to other technologies, 
for example microelectronics and telecommunications, normally not self-enforcing.  Because 
factors of technology push and market pull alone do not seem to be strong enough, eco-
innovations need specific regulatory support (Rennigs 2000). 

The factor “degree of predictability” deals with the industry environment, which is characterized 
by its degree of turbulence, complexity, dynamics and (un-)predictability. Every organization 
exists in a specific physical, technological, cultural, and social environment to which it must 
adapt (Scott 2003). As mentioned earlier, it is impossible to foresee all the problems that might 
appear in the process of developing an innovation (Dosi 1988), but the innovator’s ability to deal 
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with the changes in the business environment can reduce the level of market and technology 
incertitude in order to improve the chances for his innovation to succeed. 

A significant part of the dissertation is about studying differences and market success between 
environmental and other innovations. The analysis model that was developed in this section is 
based on what other researchers have pointed out as important factors for innovations market 
success. Among the aspects raised in this section are what we mean by success and how we look 
upon the development of an innovation from an invention to a successful company. 

In the next section I will discuss the relevant frame of reference needed to understand and 
describe how networks can be used by SMEs to support the adoption an EMS according to ISO 
14001.

2.4 Networks to support SMEs’ adoption of an environmental innovation 

To adopt an innovation in general, and an environmental innovation in particular, is not a simple 
task for SMEs, since innovations need large resources and knowledge and the decision to adopt 
an innovation is a very complex process. We know little about why firms invest in environmental 
research. It is natural to wonder whether environmental innovation is a response to pressure from 
regulations or to other market forces. Several theoretical papers have examined the linkages 
between abatement pressures stemming from environmental regulations and innovation 
(Brunnermeier and Cohen 2003). Downing and White (1986) showed that the incentive to 
innovate is stronger under market-based systems than under command and control regulations. 

In this section I will discuss the theoretical constructs that I used to answer the research question 
dealing with how networks could be used as a development method to facilitate the adoption of 
an EMS in accordance with ISO 14001 by SMEs. I will first argue how Rogers´ model can help 
us to understand the decision to adopt an EMS by SMEs. Then I will discuss how networks can 
support and facilitate the adoption of EMS by SMEs. 

2.4.1 SMEs’  adoption of an EMS

The adoption of environmental management practices by an SME can mean a change in business 
decision-making (Theyel 2000). The decision to adopt and implement an EMS is a complex 
process with a major impact on the overall activity of a company. To understand the complexity 
associated with the decision-making process related to the adoption of the EMS process, I have 
chosen to use Rogers’ model (Rogers 1995) as a point of departure. There are two main reasons 
why I selected Rogers’ model. The first is that it deals with the choice of adopting or not 
adopting an innovation or a new idea. In the same way, the decision to adopt an EMS is one for 
the company. The second reason is that Rogers’ model is a five-step sequential model that is 
similar to the EMS based on ISO 14001, which also builds on a number of steps.  
The following is a short introduction to his model. Rogers contributed to the development of the 
theory that describes the decision-making process, when deciding whether or not to adopt or 
reject an innovation, new ideas or new practices. Rogers states that the process of adopting 
innovations can be seen as a stepwise process, in which five phases can be distinguished: 
knowledge, persuasion, decision, implementation, and confirmation. Moreover, he noted that 
there are five attributes of innovations that influence the rate of diffusion or adoption: (1) relative 
advantage, which can be defined as the degree to which a new idea is perceived as superior to the 
idea that it replaces; (2) compatibility, which refers to the degree to which a new idea is 
perceived as consistent with existing values, experiences, and needs of potential adopters; (3) 
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complexity, the degree to which an innovation is perceived as difficult to understand; (4) 
trialability, referring to the possibility of a limited amount of experimentation, and new ideas that 
can be tested on the installment plan are generally adopted more rapidly than innovations that are 
not divisible. The last attribute is (5) observability, referring to the degree to which the results of 
an innovation are visible to others.  An innovation that is perceived as having greater relative 
advantage, compatibility, trialability, and observability, along with less complexity, will be 
adopted more rapidly than other innovations (Rogers 1995). 

In the following, I will discuss the meaning of Rogers’ five attributes in relation to the adoption 
of a special type of innovation, particularly an environmental innovation such as an EMS. 

Relative advantage in association with the adoption of an EMS can be expressed as economic 
profitability and environmental benefit. It is not easy to identify economic profitability in the 
short term, because an EMS is often connected with costs related to the time and expertise needed 
for the implementation of such a management system. But in the long term it is possible to 
identify some advantages, such as savings in energy use, waste recycling and the possibility to 
compete in new markets where environmental aspects are of great importance. The 
environmentally related advantages are obvious since the idea behind an EMS is continual and 
organized work in order to decrease an organization’s negative environmental impact. 

Compatibility of an EMS depends very much on which management practices the company uses 
to run its activities. The adoption of the EMS can be simplified if it can be integrated with 
existing management systems. A company that has experience of a quality system based on ISO 
9000 can more easily adopt an EMS based on ISO 14001 because many of the routines in both 
systems are compatible.  

Complexity is often connected with the implementation of an EMS, especially by SMEs. The 
implementation of an EMS involves almost the total workforce, demands great commitment on
the part of management, and requires high communication abilities between employees. A 
training and awareness program for all employees is the first step toward decreasing the 
complexity level and facilitating the adoption process.

Trialability is the degree of experimentation that can be conducted with an innovation, and this is 
the most difficult of Rogers’ five attributes to apply when dealing with an innovation such as an 
EMS. An EMS is a system with many interconnected activities, involves many employees and 
operates for a long time. The company may test some parts of the system in one department, but 
this does not give the complete picture of the challenge involved. One way to reduce the 
difficulties is by benchmarking similar companies implementing EMS. 

Observability is the degree to which the innovation is visible. There are many different ways of 
visualising environmental work and the adoption of an EMS in a company. One way that appears 
to be very effective and less expensive is to visualize the waste management task. The company 
can increase observability through "waste management stations" placed in selected educational 
and visible locations.

To conclude this section we can state that adopting an innovation in general and an 
environmental innovation in particular is not a simple task for SMEs, as innovation demands 
large resources and the decision to adopt an innovation is a very complex process. Nevertheless, 
SMEs must find innovative ways to overcome those difficulties. SMEs often cooperate with other 
organizations in various projects and should make use of such relations with other SMEs that 
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have a similar need to improve their environmental strategy. Thus networking could be an 
effective way of solving some of the problems that are too big for an individual SME.

2.4.2 Network to support SMEs 

One cannot consider enterprises or organizations as single and independent units; they should 
instead be viewed as organizations connected to each other through links where nodes and 
relations form a structure. A network is a set of autonomous organizations that join together to 
achieve goals that none of them can fulfill on their own (Chisholm 1998) and where the total 
contributions from different actors exceed the sum of the contributions from individual actors. In 
his study of the problem of trust and malfeasance in economic life, Granovetter (1985) claims 
that most behaviors are closely embedded in networks of interpersonal relations. In his view, 
networks of social relations, rather than institutional arrangements or generalized morality, are 
mainly responsible for the production and maintenance of trust and order in economic life. 
According to Trist (1983), interorganizational networks serve three basic functions. The first 
regulates and ensures the appropriate orientation, value maintenance, and organization of the 
network. The second function develops a shared appreciation of a desirable future and of trends 
and issues that emerge over time. The third function involves providing infrastructure support 
through expertise in organizing, maintaining, and managing the network. 

SMEs are confronted by many difficulties during the adoption of an innovation in general and an 
environmental innovation in particular. One of the most significant is that SMEs lack resources in 
terms of finance, time and expertise (Biondi et al. 2000). Another difficulty is the lack of access 
to information regarding environmental innovation (Biondi et al. 2002). A third major difficulty 
is that the managers of SMEs often experience a high level of uncertainty and need to increase 
their self-confidence (Tell 2001).

The environmental innovative capabilities of SMEs are conceived as being the result of interplay 
between the competencies, the network relations and the strategic orientation of the company 
(Hansen et al. 2003). By using its existing network, SMEs could overcome many obstacles 
during the process of adopting an innovation.

SMEs working together in groups find that collaboration is a useful and efficient way of solving 
the problem of a lack of resources when adopting environmental management systems (Biondi et 
al. 2000). An empirical study investigated a network of 30 SMEs at Hackefors Industrial District 
in Sweden, who established a joint EMS based on ISO 14001. The networking and group 
certification have led to a rational and cost-effective solution for the SMEs involved 
(Ammenberg et al. 1999).  

For the difficulties connected with the isolation experienced by SMEs, research carried out within 
European projects strongly suggests that linking into a network improves access to information, 
thus enabling SMEs to play their role in achieving environmental sustainability (Biondi et al. 
2002).

The forum for dialogue created by a network, where managers can meet in an atmosphere of trust 
to discuss problems and solutions that arise in their daily activities, is what many managers of 
small enterprises need in order to enhance their sense of “security” and reduce their uncertainty 
when they decide to tackle complex environmental issues (Tell 2001). 

Removing potential barriers and reinforcing incentives should be the main targets in promoting 
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wider adoption of EMS by SMEs. A network approach that offers the potential to share 
resources, to link into relevant information flows and to reduce uncertainty among SME 
managers seems to be an effective way to accomplish this task.  

The following section discusses the methods used in the research that underlies this thesis.
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3 Research Methodology 

The thesis is based on two different research projects. The first project is about the diffusion and 
market success of environmental innovations (Paper I-Paper IV). The second project deals with 
the adoption of an organizational environmental innovation by SMEs using a network (Paper V 
& VI). In this chapter, the research methodology used in the thesis is presented and discussed. 
The chapter starts with a brief introduction, followed by a discussion about what I mean when 
saying that an innovation is successful. The chapter then continues with the chosen research 

strategies and data collection methods for the different projects.  

The term methodology, in a broad sense, refers to the process, principles, and procedures by 
which we approach problems and seek answers (Taylor and Bogdan 1998). Methodology 
comprises data collection, organization and interpretation.

There are two main approaches for conducting and explaining observations: the inductive and the 
deductive approaches (Alvesson and Sköberg 1994). An inductive approach is used when a 
researcher generates a theory from empirical observations to explain a phenomenon, while a 
deductive approach is employed when a researcher uses theory to make predictions or to explain 
a phenomenon (Pervez and Gronhaug 2002). The abductive approach is a combination of the 
inductive and deductive approaches. The abductive approach refers to situations during the 
research process when the two approaches are used alternatively (Alvesson and Sköberg 1994). 

The two most commonly used data collection methods are qualitative and quantitative. There are 
no fundamental differences between them (Bunge 1967). Both are equally good but are intended 
to answer different questions and solve different problems. The qualitative method is appropriate 
when there is a lack of knowledge about the studied phenomenon and one wants to develop 
theories and hypotheses. The quantitative method should be used when one has good knowledge 
about the studied phenomenon and wants to test theories and hypotheses (Jacobsen 2002). 

3.1 Project I: Diffusion and market success of environmental innovation 

If we wish to compare how different types of innovations develop, we have to decide what we 
mean by saying an innovation is developing and has success, as well as how to classify the 
innovations into the groups we would like to compare. In the following we will discuss how to 
determine innovations’ degree of development or success and thereafter we will discuss the main 
success factors.

We have to determine what we mean by stating that an innovation is “successful”.  There are at 
least two ways to look at an innovation’s success; the first is subjective and the second is 
objective. The subjective perspective of an innovation’s success is based on just that, the 
innovator’s opinion of how successful it is. The other, more objective, way to look at an 
innovation’s success is based on more noticeable success factors. We mean the kind that gives 
you an understanding by looking at the annual report or different types of secondary sources.  
One can obviously question whether the information is “objective” or not, but in this relation we 
view it as objective since it is not due to the innovator stating how successful he or she is.

As a measure of success in this thesis, we use a simplified development chain which begins with 
the invention and ends with the company listed on the stock exchange, but where the different 
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phases are simplified in comparison to Eliasson’s model (Eliasson and Eliasson 1996).
We view the chain as a form of “development scale”, which reflects how far an invention has 
come in its development. An invention which e.g. has had further development within a company 
that grew stronger and was introduced on the stock exchange is, according to us, further along 
and more successful than if the invention had stagnated and after a few years still had not made it 
into the marketplace. The chain used in the analysis contains four steps: (1) Invention / 
innovation, (2) Active Company, (3) Larger Company and (4) introduction of the Company on 
the stock exchange. 

The four-step chain/scale is based mainly on the information collected from the Business data 
database9 and the Internet (Google). However, inventions and innovations cannot be separated 
with this information and therefore the two categories have been combined. The Business data 
database contains details about corporations, trading companies and limited partnerships, but one 
can only find information about business volume and number of employees for the 
incorporations. The four-step scale has been defined as the basis of the latest available 
information about the companies’ volume and number of employees.10 Classification has been 
done as follows:

1. Invention/Innovation: No employees AND no business volume is available. 

2. Active company: Number of employees is greater than 0, OR business volume exceeds 0. 

3. Larger company: Number of employees is greater than the average for all companies (> 3.7)       
AND business volume is greater than the average of all companies (> 6.925K SEK). 

4. The Company is introduced on the stock exchange: The respondent has stated on the 
questionnaire that the company is traded on the stock exchange or the company is included in any 
of the stock lists posted in Dagens Industri or Dagens Nyheter. Companies like these are usually 
not building their operations around one single innovation and it is hard to separate a single 
innovation's impact within this organization (this is also true for some companies classified as 
"Larger company"). Therefore we have not included the entire incorporated operation in our 
reviews of the innovation’s development.  Instead we have included standard values for the 
volume (10M SEK) and the number of employees (10 employees) for these companies.    

The four-step development scale is therefore mainly based on the view of success discussed 
above: the increase of the business volume and the number of employees that the innovation has 
generated.  In addition to the four-step scale, we also use a dichotomous separation where the 
innovations which have developed into larger companies and the companies introduced on the 
stock exchange are combined into one category (termed “More successful”) and those 
innovations viewed as inventions / innovations and active (small) companies have been combined 
into another category (“Less successful”). The labels are not indications of one group being 
”better” than the other. These labels are only based on company/marketing aspects of the 
innovations’ development. There are innovations which will be labeled as less successful here 
that would be considered very successful in other respects than company/marketing development.  

9  First we searched the database by using the company name and the innovation, and then we searched on the 
innovator’s name. If the innovator’s name was found, we compared the information regarding the company’s 
operations and the description of the innovation. If there was a reasonable match between these descriptions, we 
included the company in the research. 
10  The variables NuÅr = latest year of available information, NuAnst = number of employees by NuÅr, NuOms = 
Volume by NuÅr
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3.1.1 Research approach 

The purpose of this project is to add to our understanding of environmental innovations and to 
their similarities and differences to “other” innovations.  In other words, the study will increase 
the understanding of why environmental innovations are less successful on the market than non-
environmental.  

In this project, we have worked with several different methodological approaches to develop a 
broader picture of different types of innovations and their development. One approach is mainly 
based on using questionnaires and different databases. The focus of the performed analyses is 
quantitative. We call this approach the extensive approach. 

Another approach is qualitative and based on case studies. Through a series of case studies of 
innovators and innovations, where the selection was made from innovations included in the 
extensive part, we tried to achieve a better picture of the actual phenomena. We call this approach 
the intensive approach. 

One reason for choosing to work with a double approach is, according to Yin, that there is a great 
value in using different methods and different data sources to reach a wider and deeper 
knowledge of a phenomenon (Yin 1994), and the use of quantitative and qualitative 
methodologies together in one study can be very useful in studies where the detection of trends is 
important (Bogdan and Biklen 1992).  

Another reason is that by doing so we can possibly answer different questions by combining the 
results from both approaches, and also could give a different view based on the information 
gathered in the case studies.  

3.1.2 Data collection methods

3.1.2.1 The extensive approach 

There is no comprehensive register for innovations in Sweden, but there are several lists of 
innovations participating in different competitions every year.  The competitions are held in 
different fashions and at times with different purposes.
The empirical part of this study is based on three innovation competitions in Sweden: (1) The 
Environmental Technology Competition, (2) Venture Cup and (3) Innovation Cup. The 
competitions are three of the most important ones in Sweden. The innovations we studied were 
chosen among the three contests’ most successful contributions from the time each contest started 
until 2004. The three competitions are described below.  

The Environmental Technology Competition (ETC): In order to stimulate, support and hurry up 
the development of a sustainable society, innovators are invited to a yearly national competition.  
The competition has taken place every year since 1998. Miljöforum Halland (Regional 
Environmental Forum, Halland), which is the main initiator of this competition, is cooperating 
with Halmstad University to organize this yearly activity. 
The competition is open for any and all innovators. According to the rules the proposed 
innovations have to deal with resources and energy efficiency, recycling and environmentally 
friendly material as well as ways to minimize environment-damaging actions.  They can also deal 
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with known techniques used in a new and resource-efficient way. The innovation’s area of use 
can differ from simple consumer products to involved system solutions. The winning 
contribution is rewarded with 100,000 SEK (Swedish Crowns). 
The number of final contributions has varied throughout the years, but after six years it has 
amounted to 150. 

Venture Cup (VC): The information material about the Venture Cup (in the western region) 
explains that it is a business plan competition where the goal is to create innovative companies 
with a potential for growth.  The competition has taken place since 1998/99.  
The competition is open for everyone, but the competitors must reside in or have a strong 
connection with the Venture Cup region in which they are entering the competition. You can 
enter as an individual or as part of a team. The competition takes place in four regions within 
Sweden (North, South, East and West) where 10 contributions per region move forward to a 
regional final.  The winner receives 200,000 SEK.

Innovation Cup (IC): The purpose of the Innovation Cup competition is mainly to promote new 
business ideas and technological innovations. The Innovation Cup focuses first and foremost on 
people active within technological universities. Interdisciplinary contributions and contributions 
that can be commercially successful may be given priority. The competition has taken place since 
1996.
This competition is open for engineers with at least 120 credits, students of an examination work, 
licentiate and doctor's level as well as researchers and teachers at the school. The competition 
starts off with four regional finals (Stockholm, Gothenburg, Malmö and Sundsvall) where three 
contributions from each region move forward to the national final. The winner of the national 
final is richer by 100,000 SEK.

We chose to study a sample of the contributions among the final contestants. The sampling 
frames consisted of innovations from the time each contest started until 2004. It proved to be 
difficult to get access to reliable and complete lists of innovations and the innovators’ addresses 
from both Venture Cup and Innovation Cup. Therefore we chose to limit the sampling frames of 
these contests, to include only the contributions to Innovation Cup that had reached the national 
final or the South Regional final, and the VC contributions that made it to the final (step 3 of the 
contest) in the western Region. All the finalists from the ETC contest were included.  

The analyzed innovations are not representative for all innovations. The innovations that are 
being studied were gathered among those the judges of the contests thought to have the greatest 
success potential. The innovations could then be expected to be more successful than the average 
innovation, including those innovations considered to have a lesser success potential.  

A questionnaire (see Attachment 2) was mailed to the innovators in April 2005. There was only 
one questionnaire mailed per innovation, even if there were more than one innovator to an 
innovation. The questionnaire was mailed to the leading innovator, or the contact person, 
according to the form which the innovators fill out for the contest.  

The response rate was more than 60% from each of the three contests, which must be considered 
acceptable if we adjust for sampling frame errors. 
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 ETC VC IC 
Number of contributions/innovations included in the sampling frame 150 68 67 
Sampling frame error 13 8 14
Contributions/innovations excluding sampling frame error 137 60 53 
Number of responses  87 38 36 
Response rate 64% 64% 68% 

Table 5.  Samples and response rates of the survey

The sampling frame errors have several causes. Most commonly, some innovations have been 
participating in more than one contest. When that is the case, we use the following procedure. If 
an innovation is competing in ETC and also in any of the other two contests it is coded as an 
ETC-contribution. If it is competing in both VC and ETC it is randomly assigned to one of the 
competitions. Another reason for sampling frame errors is that the innovator has passed away or 
has not been identifiable for different reasons.

The central information source of the analysis is a questionnaire survey, but further information 
regarding the innovations and the innovators is gathered from databases covering patents11 and 
commercial information12 and searching the Internet. The forms used in the contests to collect 
information about the innovations were also an important source of information. 

We have had access to the applications used at the Environmental Technology Competition and 
to a foundation which describes the Venture Cup contributions included in our research. We have 
also had access to lists of those innovations that participated in the contests, but the quality of 
these lists varied a lot.    

The most important thing about the applications and lists has been the information these 
contained in regard to the innovation's name; there was usually a description of the innovation 
and the name and address of the innovator, or innovators if there was a group. The MiNTs13

database has been a significant help regarding the contributions to the Environmental Technology 
Competition. 

The Internet has been used to look up any missing or incomplete addresses on the lists provided 
by the contest planners. When there was confusion, for example if there were several people with 
the same name, we called each one to verify which one participated in any of the contests. 
Internet was also used to search for complete information about innovations and innovators.  

One of the main issues of this project is to understand the differences in market success between 
environmental and other innovations. To be able to compare the success of different innovations, 
we need to classify the innovations we want to study in different categories. One way of 
classifying the innovations studied is to have the competition that they took part in as a starting 
point. This would result in a distinction between innovations that participated in the 
Environmental Technology Competition, Venture Cup and Innovation Cup. The Environmental 

11 Information about the innovations has been gathered through The Swedish Patent and Registration Office’s 
database (SE-esp@cenet). Information about the innovators different patents indicates innovativeness. An innovator 
with several patents is viewed as more innovative than an innovator with just one.  

12 Information about the innovation related companies’ development of business volume and the number of 
employees, which has helped us determine the degree of success, are gathered from the Commercial data database 
(Affärsdata).  

13  MiljöInnovationsTorget, http://www.mintlink.com/ 

http://www.mintlink.com
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Technology Competition differs from the others regarding the environmental aspect of the 
innovation; the other two do not consider that aspect. 

In the Environmental Technology Competition the innovator has to describe the innovations 
environmental aspect on a form, and when the judges review the applications and select the final 
innovations the criterion of environmental consequences is important. This means that both the 
innovator and the judges claim that the innovation has positive environmental consequences. This 
suggests that these innovations should be classified as environmental innovations. 

How should innovations in the other two competitions be rated? The applications do not 
explicitly point out any environmental consequences. This is not an aspect when it comes to 
succeeding in the competition, therefore the innovation is not being reviewed on that basis. The 
competitors can highlight the environmental aspect as part of a concept, but it is not necessary to 
do so in order to participate in the competition. Even if the environmental aspects are not 
highlighted in those two competitions, it does not mean that the innovations lack environmental 
consequences. While participating in the Environmental Technology Competition, environmental 
aspects can be highlighted, although they are toned down or not mentioned at all during the other 
competitions. Other aspects will be pointed out instead. From this perspective, innovations 
participating in the Venture Cup and Innovation Cup should also be classified as innovations with 
environmental consequences. For that reason a difference is made between “environmental 
innovations”, innovations competing in Environmental Technology Competition, and “eco- 
innovations” not tied to a competition but to the innovators’ environmental intentions and the 
innovations’ environmental consequences. 

This means that we will talk about “environmental innovations” and “eco-innovations”. The 
innovations that have been competing in the “Environmental Technology Competition” are 
classified as “environmental innovations”, and the innovations having an environmental intention 
and/or an environmental consequence are classified as “eco-innovations”. All other innovations 
are classified as non eco-innovations. This is based on the answers from two questions asked in 
the survey. The first question concerns the intention the innovator has with the innovation, and 
the other question concerns possible environmental consequences the innovator believes the 
finished innovation will have. 

There are of course strengths and weaknesses with an extensive approach based on a 
questionnaire. A clear advantage with quantitative methods is that they standardize the 
information and are easy to analyse, treat and use. Another advantage is that they cost less than 
qualitative methods, which means that we can investigate several units and get a representative 
sample. Thereby, the strength of questionnaires lies usually in their generalizability. There are 
also certain disadvantages with quantitative methods. One weakness is that the information one 
gets is superficial and cannot be too complex since the method is aimed at the investigation of   
many units. Another disadvantage is the use of questionnaires for the collection of data is that it 
can be too rigid, because the researcher in advance defines what is relevant to answer and uses a 
prescribed conceptual frame of reference. In quantitative approaches the phases, during the 
research process, are more sequenced than in qualitative ones. With that, the design gets less 
flexible and to change the method for collection of data could be too expensive and may in many 
cases damage the credibility of the investigation. The large distance between the researcher and 
what is being researched could also be a weakness, since too large a distance can lead to a lack of 
comprehension of the phenomenon that is actually being investigated (Jacobsen 2002). How we 
have handled these weaknesses in order to increase the validity and the reliability of our results 
will be discussed at the end of the next section. 
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The quantitative approach can in certain cases be completed with a qualitative approach to create 
clearness about separate conditions. The questionnaire never gives a complete picture of the 
answer. Some conditions remain unclear and in certain cases one can get results one did not 
expect. It creates a need to study them in more detail. Corner (1991) suggested that the use of 
different research methods within a single study can provide a richer and deeper understanding of 
the area under investigation than would otherwise be possible.
That is what we have done in this study, and in the next section I will discuss the case study as an 
intensive approach to complement the extensive approach. 

3.1.2.2 The intensive approach 

The case study is used as a complement to the survey in order to enrich the data and information 
we need in order to answer the research questions. A case study is a method to investigate a 
specific phenomenon. It means that one or more individual typical cases are intensively examined 
and the basic aim is to get a general picture about each separate case. Case studies can be used for 
different purposes, such as to receive information about a certain phenomenon or to test theories 
or create theories (Eisenhardt 1989). 

The case study is often associated with descriptive or exploratory research, and it is particularly 
useful when the phenomenon under investigation is difficult to study outside of its natural setting. 
It is also useful when the concepts and variables being investigated are not easy to quantify. This 
can often be due to the fact that there are too many variables to be considered, which makes 
experimental or survey methods inappropriate (Yin 1994).

As one of the purposes of this first research project is to find explanations of the main reasons for 
the lack of market success of environmental innovations, the choice of case studies in this 
research project is obvious, and more so if one considers that this qualitative research also can 
deepen and supplement the survey.   

The most important data gathering is through interviews. We have chosen to conduct interviews 
with the innovators since we feel that they will give us more information and understanding of 
our problem area. The interviews were structured as a conversation and were always performed 
with a guide (see attachment 2) for both initial questions and follow-up questions; this helped to 
ensure that all relevant areas were covered. In total twelve innovators were interviewed, of whom 
six were environmental and six were non-environmental. These interviews were performed 
between June and October in 2005. 

Eneroth discussed how to choose a case in qualitative studies and considered it important to 
choose deliberately (Eneroth 1986). One condition that has to be met in order to do so is that one 
must be familiar with the population from which the case will be chosen. The selection we made 
is based on the information gathered on the innovations during the extensive part of the project.

The innovations we have chosen to study further differ in two dimensions. One dimension could 
be described in terms of how involved the innovator is with a social network. While some 
innovators work alone, others participate in a development team or some other kind of network.  
In addition, we have chosen to separate the networks where there are representatives from 
universities. This means that we have chosen innovations that are developed by a single 
innovator, innovations developed by a team of innovators, and innovations that have been 
developed by innovators connected with a University.14

14 We have used two questions (no. 1 and no. 39) in the questionnaire (see attachment 1) to identify innovations 
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The other dimension is about whether the innovation has been successful or not. Included in the 
less successful category are those innovations that have not been able to establish themselves in 
the marketplace, and those where no operating company is based on the innovation. The 
successful innovations are established and there is an operating company, perhaps even traded on 
the stock exchange, which is based on the innovation.15

By combining the two dimensions we get six kinds of innovations (see Table 6). All innovations 
studied through the extensive approach can be classified by the different combinations which 
result from combining the two dimensions. The distribution of the number of the innovations 
becomes very uneven since the majority of the innovations are less successful.  

More successful 

(The innovation is established 
on the market and there exists 

an active company based on the 
innovation) 

Less successful 

(The innovation is still in the 
development phase or exists on the 

market but no active company around 
the innovation is established) 

The innovator working alone has 
developed the  innovation  

MI: Gas turbines’ cleaning 
systems  (2000) 

VC: NetClean (2004) 

MI: ED Bjälklag (2004) 

VC: Axsensor (2002) 
The innovation  has been 
developed  by a small group
( team, network)  

MI: Moulded Flexible Polyester 
(2002) 

VC: Alfasensor (2002) 

MI: Bioregia (2001) 

VC: Cysgen (2001) 

The innovator, during the 
development process, has been 
integrated (a part of a network) 
with  individuals working at a 
university

MI: Green printed circuit 
(2003) 

VC: Illuminatelabs (2003) 

MI: Vibisol (2004) 

VC: High-efficiency transistor (1999) 

Table 6. The innovations included in the case study. 

Based on the innovators’ answers in the survey we chose a few innovations from each one of the 
combinations. After that, we checked to make sure the innovations’ characteristics matched the 
statements. The check was performed by using the information gathered in the project about the 
innovation and the innovator(s). Lastly two innovations per combination were chosen to be 
included in the study, one environmental innovation and one that had not been specified as an 
environmental innovation (the chosen innovations are shown in Table 6). After that, the 
innovators were contacted and all agreed to participate in the study. The interviews were 
performed in the spring and autumn of 2005 at a location mainly where the innovators are active. 
All the cases have been approved by the person being interviewed. The twelve innovations we 
have studied are presented below. The first six were finalists in the Environmental Technology 
Competition and the last six were finalists in the contest Venture Cup. The twelve innovators, 
their innovations and how they have been developed are described below:

based on the three categories. The answer “I have alone been in charge of the development” to question no. 1 has 
been an indication that the innovator worked alone, while the answer “I have worked with a team to develop the 
innovation” indicates that the innovator belongs to a small network or group. The connection with a university or 
college is found in the answer to question no. 39; “very important” and “important” reveal the ties.  

15 Questions 52 and 53 in the questionnaire are the basis for the classification.  
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1) Gas turbines’ cleaning systems  

The development of the innovation started as an idea which the innovator had in 1989 while 
working as a test engineer for a Swedish aircraft company. One of the many problems the 
company worked on, but could not find a perfect solution for, was the build-up of grime in gas 
turbines. The company management gave the innovator16 the freedom to come up with a solution. 
The innovation’s technological development continued throughout a number of years and was 
technically ready in 1995. At this time the innovator decided to draw up an agreement with his 
current employer and leave the job to invest his time and energy to start a company based on the 
innovation. To make that decision to go from being an employee at a large, reliable company to 
start your own company is not easy.  

Gas turbines are becoming a more common source of energy – from airplanes and boats to 
thermal power plants and different industrial applications. Pollution in the enormous amount of 
air rushing through the engine leaves a coating. In order not to decrease or risk complete stoppage 
in the operation, the gas turbine has to be cleaned regularly. Thus far, effective methods have 
been missing. Basically, chemicals are poured into the engine and flushed out with plenty of 
water. The cleaning method which the innovator has developed is based on nozzles spraying 
atomized high-pressure water into the running engine. The microscopic drops are sucked into the 
airflow and the complete engine is soaked effectively. 

The new cleaning method has several advantages compared to what was used before. One is that 
the amount of water and chemicals used with the new innovation is far less. Another advantage is 
that since the airflow inside the engine is utilized, the operation does not have to stop in order to 
clean the engine. Also, a more regular cleaning facilitates the process, and in turn a clean engine 
has lower energy consumption and this leads to less air pollution. 

In spite of being brand new on the market and more expensive than the existing solution, the 
innovation became a huge success. The cost is not of great importance when the customer values 
other aspects more highly, such as safety, simplicity of use and environmental effects. 

Fifteen years ago, only the innovator worked at the company he started. Since then it has 
developed quickly into a successful company that is involved in several areas of the global 
marketplace. It sells its products, which are all based on the innovation, to the airplane and 
marina industries, as well as other industries where gas turbines are a part of the production 
system. 

Even if the development has been quick and positive, it has not been unproblematic. The 
economy has been one area of struggle for the innovator. One strategy that proved successful was 
to avoid accepting risk capital early in the development process. The challenge with accepting 
risk capital early is that it can cause a focus on earning profits quickly instead of building up the 
company and producing solid products. A loan from Nutek was very important to fund the 
investment of test equipment.  

In the beginning of the development phase, the innovator worked alone, but over time he has 
worked actively to develop a network. The innovator’s technological and business-like 
competence along with the closeness to several competent customers are the reasons for being 
able to build trust and long-term business relations with affiliates and customers. 

16 In the case studies we call the interviewee “the innovator” just to simplify, even though there might be other 
people involved with the innovation who also could be referred to as the innovator. 
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2) ED-bjälklaget  

At an age when most are enjoying their retirement, this 87-year-old innovator's great interest in 
technology led to the innovation ED-bjälklag. 

The innovation, which has taken about 10 years to develop, is a prefabricated system of joists that 
saves 40-55 percent of the concrete used in comparison to traditional housing systems of joists. 
The prefabricated system of concrete joists, called “ED-bjälklaget”, can hold large spans which 
decrease the need for vertical load-bearing constructions.  Therefore layout plans are simplified, 
as are future reconstructions. Vertical bearing constructions and foundation can be reduced on par 
with the savings on concrete.

The system of joists can be used as either tightened or loosened reinforcement. Its light weight 
comes from the construction’s design, which allows maximum stiffness in comparison to its 
concrete weight.

The system of joists is suitable for usage in houses and villas, where it can create a “warm floor” 
by circulating hot air around the system.  

ED-bjälklaget can be manufactured in countries with a limited access to technology, and the 
innovator believes the system is a great asset to the developing countries. Since this system of 
joists contains less mass and is significantly easier to stabilize than other systems, it can 
withstand earthquakes better than other conventional solutions. Application can be made to most 
properties from villas to large apartment and general buildings. 

During the costly innovation process, the innovator received only small amounts of funding from 
ALMI. Everything else, such as testing, buying material, travel, applying for patents, among 
others, the innovator paid for. According to the technologically talented innovator, the difficulties 
in promoting the innovation come from his lack of administrative, economic and language 
knowledge, as well as only having access to a limited network.  

The innovation has been patented in Sweden and will be introduced to investors with risk capital 
to receive funding for further introduction on the market. That connection was through the 
Innovation Society. The Swedish chamber of commerce believes there is a possible market in the 
US and the innovator has been promised a patent there.

The innovator mentioned that ED-bjälklag has been getting some attention through a few articles 
in Husbyggaren and that some new contacts were made following the Environmental Technology 
Competition. 

It has been confirmed that ED-bjälklaget will be mounted at a construction project in Östhammar. 
Noise measurements have been performed after mountings and the results show that the 
requirements are met (so-called B-krav), which is important for the future development of the 
innovation, according to the innovator.  

The innovator still has not decided on what to do about the innovation. The choices are either to 
form a company based on the innovation, or perhaps to sell everything that pertains to it.

3) Moulded Flexible Polyester  

The development of this innovation has progressed over the past few years and the result is a 
company based on it. The company can be described as a genuine family business since several 
family members are active. The development work is performed collectively within. It is not a 
single innovator who developed this innovation; it was a small network within the business.  
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Different kinds of polyester melt at different temperatures, and this fact sparked an idea that was 
developed into the finished product. If strands of polyester with different melting points are put 
together, the strands with the lowest melting point will melt first. This can be used to tie the 
layers together. The idea was first tested under some fairly primitive circumstances.  

This method can be used to replace products made out of a significantly more toxic, from an 
environmental and work-environmental aspect, material called polyurethane, PUR, also called 
plastic foam. Products made out of PUR can easily be found in the auto industry, among others. 

By replacing polyurethane with polyester fibers the work environment will improve, because 
discharge of the toxic substance isocyanate is completely eliminated. Apart from polyurethane, 
the polyester fibers can be recycled into new products. Along with the environmental advantages, 
the innovation also has great economic potential due to low material and energy costs throughout 
the complete development process. 

The continued development of the innovation, which has finally been patented, has not been easy, 
in spite of receiving economic support from both NUTEK and ALMI, as well as winning the 
Environmental Technology Competition. 

Even though the development process has received some funding, the innovator feels it is 
insufficient. There is not enough money to market the products in a more active way. The main 
marketing tool used is “word of mouth” (Bass 1969; Sterman 2000), which means that you rely 
on a buzz being created around the product and thus potential customers will make contact.  

The innovation that the product is based on is not very complex and the cost is a very important 
factor for the consumers. The product has several environmental benefits, but this is not a strong 
enough argument for the customers.

It seems that the Environmental Legislation has benefited the company’s products, not only when 
it comes to the work environment, but also as regards other environmental regulations. 

It is within the furniture and auto industries that you will find the major customers, but also other 
branches are being targeted with new products being developed.

The furniture industry has over the past few years been in a decline and these products are 
somewhat based on fashion. Since the demand from the furniture industry has not been there, the 
company has focused its efforts on establishing its products in the auto industry instead. This has 
been fairly successful, but the slow development process within the auto industry causes 
problems. The future, however, looks relatively bright. New markets are being researched to find 
where the innovation can be applied.

The company is located in a smaller town and a few times per year the active local company club 
meets. Therefore the company and the involved innovators can be referred to as a small network 
involved with a larger local network, and the local company club is an example. 

4) Biorega   

Two innovators started developing Biorega in 2000. Their idea was to develop a small-scale 
purifying plant for biogas, which would make it possible to use the gas as vehicle fuel. The 
innovation has yet to gain any marketing success. It is still viewed as a development project, even 
though the technological problems are solved.  

Methane gas has recently gotten more attention as being an environmental problem. It is created 
during natural oxygen-free putrefaction in wells filled with cattle and pig manure. Methane gas is 
also a contributor to the greenhouse effect and is therefore important to minimize. By cleansing 
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the biogas it can be used as fuel and the result is that the gas will be burnt off as carbon dioxide 
and water.

If the gas is recycled, the environmental profits double. There will be less discharge into the 
atmosphere, as well as gasoline, diesel and ethanol being replaced with biogas.

The two innovators started developing their idea while working on their examination paper for 
their college education ending in 2001. The examination work resulted in an initial prototype that 
washed away carbon dioxide from biogas. Since then, the innovation has further developed into a 
facility which washes the gas from the carbon dioxide, pressurizes and dries it so that it is ready 
to fuel a vehicle. A facility of reference has also been built, but the marketing success has yet to 
come. 

The customers mainly targeted are farmers at medium to large-size farms, who could become 
self-sufficient when it comes to fuel. However, building the facility is a rather large investment 
and the product is still fairly unknown and untried. A major issue to resolve for the innovation’s 
future development is how to reduce the cost of the facility.  

One of the experiences gained after building the facility of reference is that the logistics has to be 
coordinated better. Several subcontractors were involved and the deliveries from them have to be 
scheduled better in order to increase efficiency and lower the costs of putting the unit together.

The access to facilities of reference is important from a marketing aspect, but the product has 
only been around for a short period and few are aware of its existence. One of the marketing tools 
used is participation in different conferences and trade shows. By attending these, there has been 
some interest created among potential future customers.   

So far throughout the development, ALMI has offered its support while applying for a patent. 
Among others, Sydkraft was one of the companies offering capital to help fund building the first 
prototype. Unfortunately the development costs came out above what they had expected, even 
though both the innovators have a genuine interest in the environment and the intention behind 
their innovation is environment-related; they would also like to make enough money to live on 
what Biorega brings in. During the development phase they have realized that the laws regarding 
eco-friendliness are supportive, but it is also extremely hard to meet the requirements, which 
makes the facilities much more expensive and in turn makes it harder to establish and break 
through in the marketplace. 

5) Green printed circuit 

The innovator has a degree in chemistry and is also experienced in developing and manufacturing 
printed circuit boards. With that experience he was able to develop a new board which decreases 
the copper plating by 70–80%. 

After a long period of being in charge of developing and manufacturing printed circuit boards at a 
large company outside of Stockholm, the innovator started his own company in Kalix. The idea 
was based on creating printed circuit boards. The company did very well and quickly grew to 
become one of the ten largest companies within its field in Sweden. At the end of the 1980s 
things changed; most of the European circuit card manufacturers were getting a lot of 
competition from South-east Asia. The price fell from 48 to 27-28 SEK/dm² in a very short 
period. The company could not be saved, but an interesting idea emerged. Since the demands 
regarding price, size, environment and functionality were constantly growing, something radical 
had to be done. The innovator identified the main problem, which was getting the laminate to 
stick to the copper surface. He did not have a good solution, but he had a large number of 
contacts, some of who were doing research at several Swedish universities. By utilizing the 
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competence of the researchers, the innovator could solve the problem both safely and cost-
effectively.

Most printed circuit boards today are made out of different layers of fiberglass, epoxy plastic and 
copper as a conductor. The traditional manufacturing technology requires the raw material to be 
completely plated with copper. Wherever there is not going to be a conductor the copper is etched 
off. A lot of environmentally damaging chemicals, such as etch liquids, are used in the chemical 
development process. The new board, the so-called “Green printed circuit board”, is based on 
using an insulated material without copper and building the copper conductors where they are 
needed. This technology is patented and leads to a significant decrease in the use of copper and 
other environmentally damaging substances in the development phase. The copper conductors are 
attached and they stick to the insulated material well. This technology also makes it possible to 
create much more complex and dense boards, the reason being smaller widths and distances 
between conductors. Several other functional advantages can be found, e.g. at high frequencies. 
The boards are also easier to manufacture since several processing steps are eliminated. The 
manufacturing process will rationalize the production so that more boards can be produced in the 
same timeframe compared to today’s methods. 

The new plating process can be applied to almost any material.  

It was no easy task to raise funds for the development of this innovation. But by motivating and 
above all explaining the possibilities to the investors, the innovator was able to raise capital. The 
innovator decided not to involve any major contributors early in the project, mainly so as not to 
lose control during the development phase. The strategy was to keep the idea secret and to work 
on it alone for as long as possible. At times this made it difficult to move the project forward, and 
success required stubbornness, focus and a large and well-developed network within the industry 
and universities. 

A company based on the innovation has been founded and an experienced and competent 
President has been hired. The innovator is not particularly interested in administrative and 
economic issues, but he is aware of how important they are to the company’s success.  

Many companies are showing interest in the technology and this has led to the opening of an 
administration and marketing division in Stockholm. In addition, several companies in Sweden 
and abroad have signed collaboration agreements. 

Every year approximately 500 billion SEK worth of printed circuit boards are sold all over the 
world and it is only a matter of time before the old process will lead to major environmental 
problems.  

6) Vibisol  

Vibisol is an innovation which a professor at KTH began developing 20 years ago. The initial 
idea came from an examination project about developing solutions to a major environmental 
problem, which is vibration caused by traffic, machines and construction work. Around the 
world, there are vibrations and noise from the otherwise resourceful railroads. This is a problem 
for both existing and planned tracks. Reproduction of vibrations and noise in land areas 
contributes to significant environment and health problems in the industrialized countries.

The Vibisol innovation works in the same way as when you put up noise reduction shields along 
railroad tracks, except here you work underground. The technology is based on installing gas-
filled cushions in trenches. The cushions are filled with carbon dioxide and they are buried 5–10 
meters deep. This creates a permanent vibration screen, where up to 80% of the vibrations are 
reflected back to the source. The trenches are filled with insulation material to protect from 
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outside forces. The gas-filled cushions are made out of plastic film and a solid layer of aluminum, 
which should make them last for at least 50 years. This method can also be used as earthquake 
protection or as a shock absorber in constructions underwater or shelters underground. It stops all 
kinds of vibrations from reproducing in both ground and water, but it is mainly to stop the traffic 
vibrations that the technology was developed.

One of the main benefits with this technology is that the railroads can run close to or even 
through densely populated areas, which would increase the amount of people traveling by train 
instead of using their cars. Vibrations caused by streets, railroads and construction sites have 
sometimes led to buildings being torn down. Another important aspect is that the screens can be 
installed without interrupting the railroad traffic.

The innovation Vibisol has been developed in different phases for 20 years. The journey has not 
been easy and the innovator has learned a lot about the process. He learned about marketing and 
how important it is to make the customers see how they would benefit from this product. Often 
the one causing the environmental issue is not in a hurry to correct the problem – the innovation 
can be considered an unwanted product. You cannot focus only on which problems to solve. 
According to the innovator it is only a small part of the consumers who buy a product that solves 
a certain problem; most buy because they have to. Most customers, however, will buy products 
that they feel they might need.  

Another experience learned is that usually it is not the innovator who is most qualified to market 
the innovation; often other qualities than what the innovator possess are required to market it 
successfully. However, the innovator, who is a professor and expert on vibrations in ground and 
rock, also points out that certain innovations with a high level of technological complexity 
require the innovator’s involvement during the whole process, also during the marketing phase.  

The innovator’s involvement as a researcher at a technological college has played an important 
role during the development phase. Working on examination papers or doctorates created more 
value for the innovation. ALMI, as an organization, has been a valuable part throughout certain 
development phases. This was not because of the specific and concentrated skills that ALMI has 
to offer; it served rather as an entity to bounce ideas off.

In many industrialized countries, vibrations are considered a major environmental problem that 
has to be stopped by legislation. The problem is exceptionally large in densely populated Japan, 
where high-speed trains interconnect the country.

The company based on the innovation is building a test installation in Japan, which is paid for by 
the Japanese railroad system, and five or six other projects are already planned. Recently a 
licensed agreement was signed with a prominent construction company in Japan. During the 
initial phase Vibisol will prioritize everything on the extremely demanding Japanese market, and 
hopefully this will lead to other potential markets within the industrialized regions.

An important step in the spreading of the innovation on the Swedish market is the environmental 
law (Miljöbalken) which came out in 1998 and drastically changed the conditions. Before then, 
nothing specified who was responsible for the environmental consequences, but the portion of 
Miljöbalken that covers vibrations and noise clearly states that the operating party is responsible. 

7) Axsensor  

It was while working on the examination paper back in college that the innovator started to 
develop this innovation, an acoustic liquid gauge. The initial idea was to develop a new kind of 
sensor for measuring liquids in both large and small tanks. Currently the innovation consists of a 
gauge that will replace the mechanical float used in the fuel tank of a car.  
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For several years the vehicle manufacturers have been trying to find a sensor without mechanical, 
flexible parts that has better reliability and performance. The Axsensor is electronic and is based 
on an acoustic method of measuring the fluid levels. Measuring fluid levels acoustically has been 
known for a long time, but the Axsensor has a new way of performing it which makes the 
construction very simple. Especially when it comes to measuring fuel tanks in cars, this unique 
method is protected by a patent.  

The Axsensor’s main customers are auto and fuel tank manufacturers in both the USA and 
Europe. Every year there are approximately 50 million cars produced around the world, but it is a 
rather difficult market to get into. There are currently no similar products on the market, but large 
companies such as Bosch and Siemens are manufacturing competing products. These two 
companies are offering sensors based on a mechanical floater with flexible parts.  

Even though the innovator has been successful in raising capital to develop the innovation, he 
feels that it takes up far too much time and energy. It also slows down the process of getting the 
product out on the market. He feels a very large portion of his time is spent filling out 
applications and dealing with administrative issues, as well as meeting with financiers, instead of 
working on the innovation and its commercialization.

After the innovator graduated he started his first own company working on the development and 
marketing of sensors for large tanks. After a few years he sold both the production and the 
company. Following that, the innovator started a new company based on the development and 
marketing of products and services for the IT industry. When the “IT bubble” burst he got out of 
that company. Later when the innovator was working as a business coach at Connect, as well as 
being on a couple of boards, he was surprised to find the same old mechanical float in new 
modern cars. The idea from back in college, about developing an electronic sensor for small 
tanks, was revived. This time the innovator started by contacting potential customers to find out 
how big the demand for this type of product was. The answers were positive and there was an 
apparent interest among certain customers. The automobile manufacturers would even consider 
supporting the development process. The auto industry is known for being cost-sensitive and it 
takes a long time to introduce a new product in that market. But since the market is huge it is still 
worth investing in. 

The innovation work has progressed over several years and the concept is finished. Tests on the 
concept prototypes have been performed on components in laboratories, according to demand 
specifications. The concept prototype has been installed in one of the automobile manufacturer’s 
test cars, and the test was performed just as if it were mass production. All tests show that the 
sensor operates well within set specifications. The above-mentioned tests will be performed again 
with a new prototype which is more adjusted to the production process, in order to receive the 
automobile manufacturers’ approval. Following that, there is a last test of the finalized product. 
Discussions are taking place with the manufacturer to ensure that the product can be produced 
and sold within the same price level of the sensors currently being used. The new gauge will be 
installed in a car at the earliest in 2007 and from there the goal is to take on a big part of the 
world market for this type of product. However, the road is long and there is still a lot to be done.

8) Cysgen  

The journey of developing the Cysgen innovation started about ten years ago while one of the 
innovators was working on his examination paper at the Sahlgrenska University Hospital in 
Gothenburg. There was not much time during his research studies that he could dedicate to the 
development project, but there were many ideas of how the innovation could be developed 
further into a finished product.
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Cysgen is a totally new process to perform a complete analysis of the gene causing a genetic 
condition, cystic fibrosis. A child is born with cystic fibrosis, but it is usually not discovered until 
the child is 3 or 4 years old. About 30-40 years ago, people with cystic fibrosis lived to be about 
20-30 years old. There is an increased production of mucus in the lungs which causes an 
unusually high frequency of pneumonia. An early diagnosis will get the patient started on 
medications and this could lead to some cystic fibrosis patients living until the age of 70.

The innovation is based on three main conditions. First is the new technology used to extract 
DNA from our cells. The second condition is to analyze the CFTR gene which causes cystic 
fibrosis. Third is to use information technology (IT) to quickly, safely and effectively 
communicate the analysis results. 

One of the benefits of the innovation is the sampling procedure. A sample of 3-4 ml blood is 
required to get the DNA. This is not complicated in adults, but in children it can be harder to find 
a blood vessel. The first part of this process is to prick the fingertip and, with a special tissue, 
extract DNA from the small amount of blood that appears. Cysgen has created a more effective 
way to analyze the complete gene by scanning 99-100% of the mutations described in the gene, 
compared to the process currently used where one concentrates on 70-80% of the mutation. The 
health care system does not have the ability to offer a complete sequence analysis of the CF gene, 
and this is exactly what the CF doctors are demanding.  

When the innovators had developed the theories needed and performed the initial lab tests, which 
showed positive results, it was time to move on to more extensive analyses. The expensive 
equipment required was a major obstacle, but contributions from the Teknikbro foundation 
helped the group in leasing a space at an existing machinery plant where they could perform the 
tests.

Even though the innovator understands that the financiers would like a profit on their 
investments, he still feels that the technological portion should be valued more than it is today 
when the economic aspects are in focus.   

According to this innovator, many innovators are driven by stubbornness and the thought that 
their idea has to succeed, but very few do succeed if they continue alone throughout the whole 
innovation process. His experience also indicates that it is not always accepted to be an innovator 
within the medical faculty. Therefore it is vital to actively build a network of innovators and 
entrepreneurs. to help keep the motivation going and to bounce ideas off it and to receive support.

The market for Cysgen in Sweden is too small. Approximately 1 out of every 2,000 children born 
has the need for a cystic fibrosis analysis. But there is a bigger market in the rest of Europe, and 
calculations based on the EU market shows that a company based on this innovation could be 
profitable within a few years.

The innovation is still in the laboratory stage and more funding is needed for future development. 
The innovators have applied for risk capital from one of the larger contributors in private health 
care, one that runs private hospitals and works with clinical genetics.

There is currently no established company based on the innovation and the innovator uses his 
spare time to move the development forward. He says that, in order for the innovation to have 
any marketing success, other types of support systems must be put in place within the medical 
academic environment. Even though the ideas exist, there is not enough time and no access to 
equipment to develop the individual researchers’ ideas.
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9) High-efficiency transistor  

This innovation is the result of a research project that started in the beginning of the 1990s. It 
began at Chalmers University in collaboration with industry. There was a demand within the 
industry for high power at high frequencies. Above all it was in the cellular phone and cordless 
data communication fields (radar applications should be mentioned here as well) where the 
demand for cheap and fast microwave transmitters was greatest. Many materials, such as gallium 
nitride and silicon carbide, were tested in the search for electronics that met the high 
requirements. 

The old silicon carbide transistors were considered impossible to use at high frequencies. The 
silicon technology’s weakness was that it normally could not handle high voltages. This was 
particularly noticeable in high-frequency electronics, where the distances had to be short. The 
high voltage is concentrated there, over very small details in the electronics, to create the 
efficiency required.

The innovator, together with a research group, has developed a new silicon carbide transistor 
which solves this problem. The transistor can handle high voltage as well as high frequencies. 
This makes it possible to utilize these transistors in high-frequency and high-efficiency situations, 
such as at base stations for cellular phones and radars. 

The development process has not been unproblematic, but it has not been too difficult finding 
capital. This is mainly because the industry has a demand for newer and more effective products.  

According to the innovator, the big advantage is that the industry, based on its own needs, has 
been the co-financier and not investors. This has made it possible to carry on the innovation’s 
costly development process. There is a risk in financiers, with not enough knowledge regarding 
the product, wanting it to be introduced on the market too soon. The problem with introducing a 
product before it is finished is that it can take a long time to repair the damage it created.  

The innovator considers it very important to have a large network. Different types of network 
have been vital during the development of the innovation, one of them being a national and 
international research network. Another type of network that has played a major role is connected 
with the industry, which is very interested in driving the research and development of silicon 
carbide forward. The third type of network is the one made up of personal contacts of the 
company’s employees.  

The innovator emphasizes the importance of competence and experience especially in this 
industry, mainly to create the confidence needed to contribute and participate in the long-term 
development project that is taking place. 

The company based on the innovation can be viewed as a research company which has not 
started selling its product, but which is at the final stages of the development phase. The company 
is strongly connected to the silicon carbide research taking place at Chalmers University. Having 
access to that competence and lab equipment is vital to the company's survival.   

The innovator feels it will be difficult to start a large-scale production of products based on the 
research his company is involved in developing. On the other hand, he feels that there is a future 
in niche products where eventually the solution will be in products that can handle higher 
frequencies, i.e. over 3 GHz. A different type of organization and a closer contact with the 
customer than what the company has today are required in order to develop and sell such 
customized products. There are currently five co-owners in the company (no employees) and they 
are all employed full-time somewhere else, and the company does not have a project leader to 
handle general strategic issues and marketing-related questions. 
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10) Illuminatelabs  

With a burning interest in computer graphics and a strong wish to start up and run his own 
company, this innovator has in just a few years developed an idea into a successful product on the 
market. After finishing his education to become a civil engineer in physics, and a few years as a 
researcher in computer graphics, the innovator applied to Chalmers Entrepreneur School. The 
innovator viewed the Entrepreneur School as the major step towards starting the technology-
based company he always dreamed of. This is how he describes it: 

The innovation is based on research done at Chalmers University, and it makes it possible to 
create realistic 3D environments faster, cheaper and at a higher quality than before. It is a 
software program which starts with a three-dimensional computer design, such as a CAD 
drawing, to create an artificial picture which looks so real you cannot tell it apart from a real 
photograph. This technology is used to create special effects in movies, environments in 
computer games as well as visualization of industrial design projects within certain branches such 
as architecture, airplane and auto manufacturing. The speed and functionality are the two most 
important qualities for the innovation to have market success. The third most important is cost, 
but that priority has a tendency to change and this quality becomes the most important when the 
competition becomes fiercer down the road, according to the innovator. 

The money situation was not easy in the beginning stages of the innovation process. One of the 
explanations is that the innovator’s strategy was to grow organically through spending as little as 
possible. Looking back, the innovator has changed his opinion and considers that the right 
investor, even at an early stage of the process, can contribute resources and knowledge which will 
have a positive effect on the company.  

Another thing that the innovator learned from the early stages was the importance of making 
contacts with competent customers as soon as possible. Very early in the development process, 
the team came in contact with a marketing agency, which in turn handled Volvo’s marketing. The 
agency had the knowledge, a network within the field, and infrastructural resources in the form of 
advanced design programs. The successful integration between the innovator’s software, in some 
respects the best product on the market, and the marketing agency’s design program would not 
have been possible without the ability to listen and by keeping an open dialog so that the 
customer's real need was identified.

The company that is based on this innovation has started selling its products, and among its 
customers are game developers such as Nintendo, Sony and Electronic Arts, as well as the 
airplane manufacturer Lockheed Martin. The innovator has plans for expansion within several 
new segments. He wants to build a big company and believes it is quite possible based on the 
high level of competence within the company and the growing access to computer graphics 
technicians in the Gothenburg area.

11) Alfasensor  

The story about the Alfasensor innovation, which is an established product on the market today, 
began in the year 2000 when the innovator cleaned up his boat. The ink in the log book, where 
the innovator had written down all about his summer adventures, had been running even though it 
had not been exposed to water. The innovator, who is really a chemist and had researched 
transport processes in materials, could figure out which phenomenon was behind this incident. 
The discovery was so interesting that it was developed into a highly technological moisture 
gauge.

Moisture causes major problems and expenses in several areas. One example is the problems 
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encountered in the construction field, where moisture is trapped inside new constructions or 
remodeling projects; this can lead to so-called sick houses. Another area is the pharmaceutical 
industry, where medication can become ineffective or even dangerous to health if exposed to 
moisture. A third area is the food industry, where it can lead to large amounts of groceries having 
to be discarded.

The Alfasensor is a moisture gauge that measures dampness in a new and unique way. This 
gauge will detect the moisture before any damage is done. The early warning signals from the 
sensor help to fight the problem before it and its costs occur. The innovation is based on HTI 
technology, which has a patent pending. The active component is an indicator element which logs 
how long the product has been exposed to a relative humidity over a certain level. By logging the 
information, false alarms are avoided since it will not react to momentary humidity increases, as 
the sensors currently used do. These elements, which are available for different levels of 
moisture, are combined with different labels, packaging, instructions and other equipment to 
make it a finished product.  

The innovator has always dreamed of developing one of his many ideas from the beginning 
stages all the way through to a finished product on the market. It was during the spring of 2001 
that the family and professional situations were finally the right ones. The innovator could 
dedicate all his time to making his dream come true. The idea about the moisture gauge had been 
on hold for a few months, when it was chosen among hundreds of his ideas gathered in an 
“innovation binder”. 

Financial support was a key issue the innovator had to figure out since he did not have another 
source of income. Two possible alternatives were identified. One was to apply for grants with a 
government institution and the other was to find an investor with risk capital. Since the innovator 
wanted to get started as soon as possible and he wanted someone else active in the project, he 
chose the investor.

There are many things the innovator learned from looking back at bringing in an investor at the 
beginning stages of the development. One important issue is that there is an exaggerated 
tendency, among investors, of wanting to replace the innovator as quickly as possible with 
someone else to run the project. At times this could work out, but in most cases it leads to 
negative results and often to the failure of the project. 

The primary market for Alfasensor is the Nordic countries, where the estimated market value is 
roughly 200 million SEK. The initial order came after one year and sales are starting after two 
years. This can be viewed as a relatively short period for an innovation with such a high degree of 
complexity, and for one that is geared towards a conservative industry like construction. The 
innovator’s focus on the customer and his active way of building a network have contributed 
greatly to this innovation's success.  

12) NetClean  

The innovator is a civil engineer in Automation and Mechatronics, and he also has a minor 
education and a huge interest in computer programming. The idea for this innovation emerged 
while he was reading an article in Computer Sweden about the work of Rädda Barnen (Save the 
Children) against child pornography on the Internet. He bounced the idea off a few of his fellow 
students at college and realized that it would be entirely possible to create a computer program 
that could detect child pornographic pictures on the net effectively. The program, which the 
innovator has developed together with his co-workers, operates similarly to a virus protection 
program which views all the pictures coming through to the computer, and then it compares them 
to illegal child pornographic pictures in the national criminal police’s archives. 
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The software is based on information handling and technological research knowledge within both 
software development and picture analysis. A normal amateur picture consists of 5 million color 
dots, and only a small part of the picture has to be identified in order to recognize the complete 
picture; the probability of finding a duplicate is minimal. This is the same process as when the 
software analyzes pictures and gives each image an identification code.  

According to the innovator his innovation is a combination of a product and a service. The actual 
product is the CD-ROM which holds the software. The more interesting part is also the more 
difficult one to develop, namely the service, which is offered in the form of information about 
how the customer can handle situations when child pornographic images are found. 

The innovation’s strength is that it is completely new to the market and it has an all-round benefit 
to the customer. One of the benefits is that the software detects and stops the images. Another 
one is that by just installing the program the customer can prevent it from happening. But the 
biggest benefit may be that the companies using it can increase their goodwill and social 
responsibility in this issue, which concerns so many people.  

Initially the innovator did not feel the need to start a company that was based on the innovation; 
he was thinking more in terms of being a consultant to one of the organizations. Through an 
acquaintance who works at Rädda Barnen he was able to present his idea to the World Childhood 
Foundation, and the distinguished people from the foundation watching the demo version were 
very interested. The problem was that the World Childhood Foundation would not be able to 
manage the idea, but they were willing to contribute towards the project if the innovator was open 
to starting a company to develop the idea. 

The innovator did not hesitate to face the challenge of developing the innovation and launching it 
on the market. He is the type of person who can see the possibilities and get other people to 
invest wholeheartedly towards the same goal. His leadership skills were developed during his 
student years, while he tested an idea of how to make the Chalmers Cortege Committee more 
profitable and succeeded. His operation plan worked and is still in effect today. 

The innovator used his well-developed network frequently during the development phase as well 
as the marketing phase. He expanded his large social and professional network during the school 
years and also after his graduation. He belongs to a number of organizations related to Chalmers 
University and he does not hesitate to call on his friends in the development process of the 
innovation.

An active marketing campaign has helped the innovation to penetrate the marketplace quickly. 
Almost all customers are businesses but the innovation is also passed out as free samples to 
individuals. This has been very significant in order to build up the trademark. The police and 
non-profit organizations in Japan, New Zealand, Thailand, Switzerland, Denmark, Luxembourg 
and Brazil are lining up to be introduced to this product.

As mentioned above, the choice of different research approaches entails some advantages and 
also some disadvantages. One main advantage with the case study approach is that it is flexible, 
as the researcher can read the situation and make appropriate changes as the study progresses. 
Another important strength of the case study is that qualitative researchers can obtain a very 
detailed and rich understanding of the phenomenon under study. The case study, like all research 
methods, also has some weaknesses. One of the most characteristic problems with case study 
research lies in the volume of data which is generated. It is easy to get lost in the detail of the 
data and lose sight of the bigger picture and the direction of the research. Another weakness of 
the case study approach is that it is expensive. The data are time-consuming to collect, and 
even more time-consuming to analyze. A third limitation is a lack of generalizability to other 
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situations. Generalizability refers to the extent to which the findings of a research study can be 
applied to other individuals or situations (Jacobsen 2002).

The three studies of this first research project (Diffusion and market success of environmental 
innovation) were performed between April 2005 and October 2005 and resulted in Paper II, Paper 
III and Paper IV. The data for this part of the thesis were mainly obtained through the 
questionnaire and the interviews. Documents, especially those related to the innovations, the 
innovators and the companies based on the studied innovations were also used as a 
complementary data source.  

Evaluation of results is important in any research activity. According to Yin (1994), four different 
tests are available when evaluating the quality of research based on empirical data. These tests 
are construct validity, internal validity, external validity and reliability.  

The construct validity is used to describe how well the operational measure corresponds to the 
property one wants to measure. In the studies, great care was taken to define the relevant 
concepts well. The overall important concepts “innovation”, “development process”, “success 
factors”, “less success” and “more success” were presented in great detail in the questionnaire. 
The way the questionnaire was completed gives no indication that the respondents had any 
difficulty in understanding the questions. Construct validity is increased by use of multiple 
sources of data (Yin 1994). Different data sources have been used for the studies in this project. 
One source is the questionnaire; the second is the interviews with the innovators; a third source of 
data is different databases about the innovations and the innovators, and finally the application 
documents for the different competitions. Another measure to deal with construct validity is to let 
the respondents review the case study report. The presentation of each studied innovation has 
been read and approved to contain correct information by the interviewed innovator. We could 
conclude that the construct validity of the studies is high. 

Internal validity is used in discussing the correctness of causal relationships, which in our studies 
is about the relation between the factors related to the innovation, the innovator, the development 
process and the degree of success on the market. Internal validity can be ensured by using one or 
more of five different methods: triangulation, member checks, long-term observations, peer 
examination, and researcher’s biases (Merriam 1998). A number of methods have been used to 
gain internal validity in this thesis. Firstly, the questionnaire used for the extensive approach has 
been developed in several stages with the project's general analysis model as a starting point for 
the design of the questionnaire. The questions in the questionnaire are in many cases taken from 
other studies of good quality. The first version of the questionnaire was tested on some research 
colleagues, after which a re-designed questionnaire was tested on a group of innovators / 
entrepreneurs and then adjusted. Secondly, and as mentioned before, we have used multiple 
sources of data in the studies. Different data sources have been used for the studies in this project. 
Thirdly, the fact that we are two researchers working with this research project has decreased the 
risk of biases in the study. The internal validity could be considered to be high. 

External validity (generalization) establishes the domain to which a study’s findings can be 
generalized. Yin (1994) distinguishes between two types of generalizations, “analytic 
generalization” and “statistical generalization”. Analytic generalization is used in case studies 
when the research results are generalized to a model or a broader theory. Statistical generalization 
is normally used when the results are based on a survey and the generalization uses statistical 
means to make an inference from a sample to a larger population. Since the selection of the 
studied sample is central for the generalization aspect, it is relevant to discuss the selection of the 
innovations in our extensive part of the research project. The selection of the innovations from 
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the three competitions has been done in different ways. We chose to study a selection of the 
contributions among the finalists from three different competitions. The contributions were 
collected from the time each contest started up until 2004. It proved to be difficult to get access to 
reliable and complete lists of innovations and the innovators’ addresses from both Venture Cup 
and Innovation Cup.  Therefore we chose to limit the search to include only the contributions to 
Innovation Cup that had reached the national final or the South Regional final. All of the 
innovations that made it to the final at the Venture Cup West region are also included in the 
selection, as are all the finalists from the Environmental Technology Competition. This implies 
that we have a total survey of final contributions from the Environmental Technology 
Competition. When it comes to the other two competitions, one can have two perspectives on the 
selection. One could see the selection as non-random of final contributions within the respective 
competition, or one could see it as a total survey of a subset of the respective competition's final 
contributions.
The different perspectives have importance for how one will see the generalization potential of 
the results. It is not possible to see the selections as representative for all innovations. The 
selected contributions are final contributions and thereby different than other contributions. The 
probability is higher than average to be more successful than the others. The results can thereby 
be said to be limited to concerning only the examined type of innovations (finalist in the 
competitions). To conclude this discussion about generalization, we can say that even if the 
response rate is high (higher than 60%), one should be careful with generalizing the findings.

Reliability means the possibility of repeating a study by using the same procedure and drawing 
the same conclusions. At least three steps are taken in this thesis to increase reliability. Firstly, 
the data collection procedures in the different studies are as transparent as possible, and the 
questions asked in the questionnaire and interviews are presented in the appendices. Secondly, 
the software Sphinx Survey was used to create a database with the information that has been 
generated with the questionnaire. The first mailing of the questionnaires started in April 2005 
(18/4) to the innovators competing in the Environmental Technology Competition; after that, it 
was mailed to the innovators competing in the Venture Cup competition (3/5) and Innovation 
Cup (12/5). Two weeks after the first mailing, a postal reminder was send to the non-responding 
innovators, together with a new questionnaire. We have also called, at least once, the non-
responding innovators in order to try to increase the response rate. Thirdly, the data collection 
from the case studies has also been well documented. The interviews were tape-recorded and 
transcribed to capture the respondents’ own words about their innovation, how it was developed 
and which factors was important during the development process. The reliability in the different 
studies could be considered as acceptable. 

3.2 Project II: SMEs’ adoption of environmental innovation 

3.2.1 Research approach 

As already explained, the overall objective of this research project is to provide understanding 
and describe how networks can be used to facilitate the adoption of environmental innovations. 
Since the goal with the project has been not only to observe the phenomena of the 
implementation of environmental innovation by SMEs using a network, but also to contribute to 
the development process, the research approach of this project is action-oriented. 

Action research (AR) emphasizes the generation of practical knowledge generated in local 
context together with “practitioners” (Gustavsen 1992), in this case representatives from SMEs. 
In an AR project concerning networks, for instance, the researchers make use of the plurality of 
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experiences and the capacity in the network as a possibility to enrich the development process.  
According to Florén (1995), the advantages of AR in comparison with other research approaches 
are several. One important advantage is that the researcher is located close to the issue being 
studied. This is similar to the advantage of direct observation. It allows the researcher to observe 
the phenomenon first-hand without having to rely on second-hand accounts. Another advantage 
of choosing a participative method is the possibility to contribute on-line to the development of 
the research project.  

Action research “is a term of describing a spectrum of activities that focus on research, planning, 
theorizing, learning and development. Most often it typically includes both taken suitable action 
and making a scholarly contribution. AR describes a continuous process of research and learning 
in the researcher’s long-term relationship with a problem” (Cunningham 1993, p.4, in Dickens 
and Watkins 1999). In comparison to researchers who employ other methods, the action 
researcher takes active part in the phenomenon that is being studied. The researcher, therefore, 
becomes one actor among other (in the traditional sense, “non-researching”) actors in a research 
project (Florén 1995). In this project, my research colleagues and I worked together with, and not 
for, the managers of the SMEs in a joint process in defining the problem and then trying to solve 
it. In this case, the problem is to find an appropriate way of how SMEs in a network can use each 
other to facilitate the implementation of an EMS according to ISO 14001.   

3.2.2 Data collection

Through our active participation in the project, we have been able to closely observe the 
development process of the implementation of an ISO 14001 in the SMEs building the network. 
The ISO 14001, as an Environmental Management system, was completely new for the network 
companies. This active approach has made it possible to study this complex phenomenon, which 
is difficult to observe with other methods. 

The case companies in the network had participated in an earlier project. In 1993, CAU (a former 
research center at Halmstad University) decided to carry out a project in order to determine 
whether or not there was an interest in building SME networks in the province of Halland in 
Sweden. The companies were selected by Lundberg and Tell (1997) on the basis of a 
comprehensive questionnaire sent to approximately 200 small manufacturing enterprises (10-99 
employees).  

The 121 companies who responded to the questionnaire stated that they would be interested in 
exploring the idea of collaboration. The survey was followed up by extensive semi-structured 
discussions with 17 enterprises. Between 1994 and 1997 the companies in the network met once 
a month. The subject of an ISO 14001 certification project for all participating companies was 
raised by the managers during the autumn of 1998, when several of them were faced with 
customer inquiries as to whether the company had an environmental system. This led to the idea 
of using the network approach to facilitate ISO 14001 certification. A project was launched, and I 
was asked if I would be interested in studying the ISO 14001 implementation process. The 
companies who participated in the environmental project are all committed to the network and 
have a special interest in using the existing network as a forum to facilitate the implementation of 
an EMS in accordance with ISO 14001.
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Company Founded Number of 
employees 

Turnover
million Swedish 
crowns17

Quality
system 

Business

A 1943 36 47 yes manufactures soft copper to high-strength 
steel profiles  

B 1992 52 16 no manufactures modern forestry machinery 
C 1980 21 14 yes manufactures fine mechanical products 

D 1964 22 13 yes manufactures chairs for disabled people 
E 1987 39 30 no roofing solutions in non-ferrous metals (zinc, 

copper, stainless steel and aluminum) 
F 1950 54 71 no industrial installations of heat and sanitary 

technology 
G 1963 41 28 no manufactures stainless steel products mainly 

in the production of boats
H 1939 10 10 no manufactures stone products, such as 

tombstones and kitchen sinks  
I 1964 100 80 yes manufactures components for the automotive 

industry 
Table 7. Summary of backgrounds of the participating companies 

The nine companies taking part in the network are not competitors, as they represent different 
technologies and manufacture a variety of products, including profiles ranging from soft copper 
to high-strength steel, modern forestry machinery, stone products such as tombstones and kitchen 
sinks, chairs for disabled people, fine mechanical products, steel products mainly for use in the 
production of cars and boats, roofing solutions in non-ferrous metals (zinc, copper, stainless steel 
and aluminum), and one company installs industrial heat and sanitary technology. In papers V 
and VI they are referred to as companies A, B, C, D, E, F, G, H and I (see Table 7). 

The two studies of this second research project (SMEs’ adoption of environmental innovation) 
were performed between December 1998 and June 2000, and resulted in Paper V and Paper VI.  
The data for this part of the thesis were mainly obtained through participant observations and 
interviews. Documents, especially those related to the environmental work of the companies in 
the network, were also used as a complementary data source. We have also asked the participants 
to write down their reflections upon using the networks as a development method. 

Participant observations: during this period the SMEs in the network met 14 times. The duration 
of the meetings was approximately four hours, and at least two representatives from the 
University and the companies’ Director Managers (DM) and/or Environmental Managers (EM) 
have been represented. The main method for collecting data during those meetings has been the 
taking of notes. After the network meetings, debriefing sessions have been organized in order to 
collect and reflect on the observations made.  

Interviews: another data collection method for this study was interviews. Fifteen interviews18

were conducted with the Director Managers and Environmental Managers of the companies in 
the network. Fourteen interviews took place at the companies and one was a telephone interview. 
A semi-structured interview was used, with questions grouped in four main topics: (1) What are 

17  SEK = Swedish Crowns  
18 The number of interviews should be 18, since the number of companies is 9. The reasons why we did only fifteen 
interviews are that: (1) For seven of the nine companies the DM and the EM are different persons and it is only for 
one company that the DM and EM are the same person. (2) It was not possible to have interviews with the DM and 
EM of one company. 
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the driving forces behind the decision of implementing ISO 14001? (2) How far did the company 
get in the implementation process of ISO 14001? (3) What are the barriers for the implementation 
of ISO 14001? (4) The role of the network to facilitate the implementation of ISO 14001. The 
interviews lasted at least 60 minutes and were recorded and transcribed. 

 In the following section I will give an overview and a presentation of the appended papers. 
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4 Summary of appended papers 

This chapter is a summary of the research results from the six appended papers. The reader is 
referred to the individual papers for a discussion of the research results. 

4.1 Summary of paper I: Innovations that combine environmental and business aspects

4.1.1 Background and purpose 

Sustainable development requires fundamental and comprehensive shifts in society in terms of 
product development, production, distribution and consumption. During recent decades Sweden, 
in common with many other countries, has used various mechanisms to stimulate and support the 
innovation process in order to improve the living conditions for present and future generations. 
New improved products, processes, organizational models and systems are different ways to 
achieve this goal. 

Researchers have defined innovation in several different ways and usually grouped innovations 
into sets of contrasting types, for example product vs. process, radical vs. incremental and 
technical vs. administrative (Gopalakrishnan and Damanpour 1997). Other researchers emphasize 
the importance of considering both a marketing and a technological perspective as well as a 
macrolevel and a microlevel perspective in order to identify different types of innovation (Garcia 
and Calantone 2002).

Environmental innovations (environmental, sustainable and green innovations) consist of new or 
modified processes, techniques, practices, systems and products aimed at preventing or reducing 
environmental damage (Rennings 2000). To understand the development of eco-innovations, 
more studies about how to classify them are needed. 

This study is an attempt to improve the understanding of environmental innovations and to 
generate knowledge that can be used to stimulate their diffusion and adoption. One objective is to 
investigate the different types of environmental innovations. Another is to develop a new 
classification system for environmental innovation.  

4.1.2 Method 

In an attempt to answer the research questions, a study based on 150 innovations was conducted. 
The innovations selected were the winners of a Swedish National Environmental Innovation 
Competition between 1998 and 2004. The data for the study were obtained from different 
sources: the application forms used by jury members to assess the innovations, the publicity 
material published by Miljöteknikdelegationen (the Swedish Delegation for Sustainable 
Technology) and Miljöforum Halland (Regional Environmental Forum, Halland) in addition to 
interviews conducted with the project manager of the competition, in order to gain a more 
comprehensive picture of the winning entries. 

4.1.3 Main results and conclusions 

A new classification system is developed in this study (Table 8). The new classification is made 
up of six categories of environmental innovations, from almost insignificant examples of 
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innovation or creative contributions to scientifically based breakthroughs. The six categories are 
defined on the basis of three criteria. The first criterion is the degree of creativity and the kind of 
knowledge on which the innovation was based; the second is the extent of the innovation (does it 
pertain to a component within a product, the product itself, a part of or function within a system, 
or the complete system?); and finally there is the expected environmental effect.  

Product care19 (category 1) and development of new components in an existing product imply a 
very low level of innovation. The competence needed is regarded as standard or basic knowledge. 
The expected eco-efficiency is usually low.

Minor product improvements (category 2) may require a slightly higher knowledge base than 
category 1, so-called business specific competence, which among other things entails a high level 
of familiarity with specific products. An eco-efficiency improvement of no more than factor 5 is 
to be expected (compare Brezet’s classification, Table 3). 

Major, more fundamental product improvements or completely new products (category 3) usually 
require a more general knowledge base, which is tied to the specific branch to which the product 
belongs. An eco-efficiency improvement factor of 10 is possible.  

Functional innovations (category 4), system innovations (category 5) and scientific 
breakthroughs (category 6) require a wide and comprehensive knowledge base which extends 
beyond a specific branch, so-called meta-competence. Category 4 indicates a need for so-called 
lateral thinking, perhaps with the help of technicians (De Bono 1990). The environmental benefit 
of this category may achieve a factor of 10.  

System innovation (category 5) requires the replacement of established systems by new ones. The 
creative contribution can be expected to transform the knowledge field (cf. 
Reconstruction/redirection, Reinitiation, Integration in Table 1). An improvement in eco-
efficiency of a factor of 20 is possible.

Finally, for innovations of category 6 (Scientific breakthrough), scientific lead competencies are 
necessary. Such innovations could have an environmental performance improvement potential of 
no less than a factor of 20. 

The main improvement provided by the new classification system is its ability to distinguish 
between innovations which are all classified as product re-design innovations in Brezet’s 
classification system. According to the new classification, there were 102 product re-design 
innovations (68% of the 150 studied innovations) classified as either product care, minor or 
major product improvement, or functional innovations. The ability to distinguish between these 
different types of innovations is the most important contribution of the new classification system. 

19 Concept discussed by Trygg (1991) 
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            Table 8  New eco-innovation classification system. (Halila & Hörte 2007.) 

Researchers use classification systems to describe and explain how new products and services 
have been created and how these innovations should be categorized. The classification system 
developed in this study can be used to classify different types of innovations, one of which is eco-
innovations. The new system combines ideas from well-established classification systems in the 
fields of innovation research in general and eco-innovation research in particular. 

The way in which eco-innovations, which between 1998 and 2004 reached the finals in a 
Swedish national competition, are grouped according to a classification system proposed by 
Brezet is compared to the new classification system.  

The new classification system improves the possibilities for distinguishing between innovations 
that are similar but not identical. A very large proportion of the analyzed eco-innovations are, 
according to the Brezet classification system, product re-design innovations. With the help of the 
new classification system it is possible to discern different types among those classified as 
product re-design innovations. Some are rather simple and accordingly classified as product care 
innovations, while others are classified as minor or major product improvement or even 
functional innovations. The new classification system can assist the researcher to better 
understand the distinguishing features of the different types of eco-innovations, but it is also 
possible to use it to classify other types of innovations. 

Type of innovation Description/Indicators 
1 Product care innovation Routine design employing well-known techniques; changes 

do not lead to alterations in the product (e.g. new color 
scheme, new make/model) 

2 Minor product improvement 
innovation

Leads to a smaller change in product characteristics by using 
well-known techniques (e.g. model change directly based on 
previous model) 

3 Major product improvement 
innovation

A fundamental change in the product (could be considered a 
new product) where new (known) technological solutions are 
applied (e.g. change not directly based on previous model)  

4 Functional innovation A new way to fulfill a function, which leads to a new 
principal solution where knowledge is gathered from another 
technological area (e.g. calculators based on electronics as 
opposed to mechanics, or the cooling function is fulfilled by 
the refrigerator and not ice).  

5 System innovation  Innovations concerning complete systems, where a system 
can be traded in for a new one (e.g. when nuclear power was 
put to use as an energy source). 

6 Scientific breakthrough 
innovation

New discoveries that lead to scientific breakthroughs (and in 
turn mainly to innovations of types 5, 4 and 3, in the order 
mentioned, e.g. the discovery of DNA)  
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4.2 Summary of paper II: Are environmental innovations less successful on the market 
than other innovations?

4.2.1 Background and purpose 

For decades we have been working towards realizing the goal of improving the living conditions 
for us and future generations here in Sweden as in other countries. New improved products, 
processes, organization models and systems are some ways of achieving that goal. Environmental 
innovation is the term for the type of innovations which contributes to an improved environment 
as well as a good economic exchange. They can be considered the type of innovation where the 
innovator/entrepreneur is expecting a good market distribution, with good profit, and at the same 
time contributes to an improved environment.  
However, there are some indications that eco-innovations have a difficult time in gaining success 
in the marketplace and in spreading among potential customers, possibly more difficulty than 
some other kinds of innovations have; but research regarding the diffusion of environmental 
innovations is limited. 

The purpose of this paper is to describe whether environmental innovations are less successful on 
the market than “other” innovations. 

4.2.2 Method 

Data for this study were collected via a mail survey. A questionnaire was mailed to 285 
participating innovators in three innovation competitions in Sweden: (1) the Environmental 
Technology Competition, (2) Venture Cup and (3) Innovation Cup. The competitions are three of 
the most important ones in Sweden. The innovations we have chosen to study were among the 
successful at one of the three competitions. The innovations that are being studied were gathered 
among those the judges thought to have the greatest success potential. There is a criterion 
common to all the competitions, namely that the innovations which move forward to the final 
have a potential of becoming successful on the market. The response was over 60% of the 
contributions from each of the three competitions, which is a very acceptable rate. 

4.2.3 Main results and conclusions 

The empirical results show that there are differences between the different kinds of innovations, 
and that the majority of the tests (8 of 9 tests) support the hypothesis that environmental 
innovations are less successful on the market than other innovations. The result of the nine tests 
is summarized in the table below. 

The degree of success 4-step chain 5-step chain The innovator’s opinion 
about his own innovation 

Eco < non-eco 
Yes* Yes* No 

Environmental<non-environmental 

Yes*** Yes*** Yes** 

MI < VC/IC 

Yes*** Yes*** Yes* 

Significance level: * <= 0.1 **<= 0.01 ***<= 0.001     
Table 9. Summary of the tests of the hypothesis that Eco-/Environmental innovations and innovations participating in innovation
competition have worse development than other innovations. 
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All the tests except one give support for the hypothesis on at least the lowest significance level 
used in the test. The only exception is when the respondent assesses the degree of success of his 
own innovation. In that case there is no difference between eco- and non-eco-innovations. The 
innovator’s opinion about his/her own innovation’s rate of success displays, generally speaking, a 
lower difference in success than the more objective assessment scales. 

Altogether the empirical results show that differences exist between the different 
kinds of innovations and that the differences follow the formulate hypothesis. At the same time it 
is important to establish that the differences are not especially dramatic. 
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4.3 Summary of paper III: Success factors for environmental/eco- and other innovations

4.3.1 Background and purpose 

The results from Paper II show that environmental innovations are less successful on the market 
than other innovations. Therefore, it became quite natural to try to find explanations for why 
environmental innovations are less successful.

The model that we use in order to study differences between the different types of innovations’ 
success is the same that was used in order to build up the questionnaire. The explanatory factors 
are linked to the innovation, to the innovator, to the development process of the innovation and to 
different factors in the surroundings.

The purpose of this study is to identify the main factors that can improve the understanding of 
why environmental innovations are less successful on the market than “other” innovations.

4.3.2 Method 

Data for this study were mainly collected via a mail survey. A questionnaire (the same 
questionnaire as for the study of Paper II) was mailed to 285 participating innovators in three 
innovation competitions in Sweden: (1) the Environmental Technology Competition, (2) Venture 
Cup and (3) Innovation Cup. The competitions are three of the most important ones in Sweden. 
The innovations we have chosen to study were among the successful at one of the three 
competitions. The innovations that are being studied were gathered among those the judges 
thought to have the greatest success potential.  There is a criterion common to all the 
competitions, namely that the innovations which move forward to the final have a potential of 
becoming successful on the market. The response was over 60% of the contributions from each 
of the three competitions, which is a acceptable rate. 

4.3.3 Main results and conclusions 

Table 10 below shows the main results of the analysis20. We use an analysis model (see Paper III 
) to study the factors that can contribute to explaining the difference between market success of 
environmental/eco innovations and “other” innovations. There are four groups of factors that we 
have analyzed: (1) factors related to the innovator, (2) factors related to the innovation, (3) factors 
related to the development process, and (4) factors related to how the innovator considered 
various factors in the surroundings of significance for the development of the innovation. 

20 Only  the significant relations are presented in the table.
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Significant factors  
related to 

Environmental 
innovation

Non-
environmental 

innovation

Eco-
innovation

Non-eco-
innovation

Less 
successful 

More  
successful 

1. Innovator       
Age 55  40  55  43    
Sex  (% men)   90% 97%   
Formal education (have research 
studies) 

10% 38% 15% 29%   

Engineering education  (University 
level)

41% 79% 40% 71% 53% 71% 

Consider that he/she has  sufficient 
technical competence 

  74% 85%   

Accounting education   (University 
level)

9% 23% 9% 21%   

Business development education 
(University level) 

7% 34% 7% 29%   

Marketing  education  (University 
level)

8% 29% 9% 24%   

Innovative (has many  patents) 
(average value) 

1.08 0.11 1.04 0.38   

Production orientation  1.53 1.72 1.51 1.69   
Important network actors during 
the development  process 

Customer 41% 
Board 7% 

Customer 61% 
Board  16% 

Customer 42%  
Family 26% 

Customer 57% 
Family 10% 

Customer 44% 
Board 7% 
Nutek 6% 

Customer  69% 
Board 24% 
Nutek 18% 

2. Innovation       
Novelty value (% unique in the 
world)

    56% 65% 

Radical (% transformation of a 
whole branch of business ) 

40% 22% 41% 25%   

News value & Degree of radicality 39% 19% 38% 24%   
Emphasis on industrial market 60% 74% 52% 76%   
Strong competitors do not  exist  61% 40% 64% 42%   
There is no future  competitor  40% 24% 46% 24% 35% 44% 
3. Development process        

Number of persons/years to 
develop innovation (average value) 

4.86 11.61 5.49 9.59 5.84 13.92 

Sufficient venture capital 14% 28% 14% 26% 15% 36% 
Contact with “business angels” 28% 51%   31% 59% 
4.Surrounding perspective       
A lot of support, few regulations   22% 8%   
A high degree of predictability 21% 7%     
Generally friendly and supportive 49% 18% 44% 29%   

Table 10.  Summary of the results. Only the significant relations are presented in the table. 

A conclusion that can be drawn is that many factors exist where the environmental/eco-
innovators and innovations differ from the other innovators and innovations. Even if the 
differences between the groups are not very large, we can note the following differences.

The environmental/eco-group is older, to a great degree consisting of men, who have lower 
technical and other education, and are more innovative (have more patents), and in their network 
family and relatives play a bigger role. 

The environmental/eco-innovations also have a distinctive characteristic: they are (according to 
the innovators) unique, have no strong competitors, and could have a radical impact and 
possibility to change a whole industry sector. 

The development process for the environmental/eco-innovations differs from that of the other 
innovations in two respects. Firstly, it takes less time to develop environmental innovations than 
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other innovations. Secondly, the access to venture capital and contact with business angels is 
considerably more unusual for environmental/eco-innovations.

Environmental/eco-innovators have a positive view of the surroundings in general.  They 
consider these as often supportive, relatively foreseeable and generally friendly. 

There are some differences between the two groups. It is on the other hand more uncertain 
whether these differences explain why different types of innovations are more successful than 
others. However, there are few factors where we can see differences between the groups and also 
differences regarding how successful the innovations have been. 

The more successful group of innovations is characterized by the innovator having a high 
technical education, which we established above that the non-environmental/non-eco-innovators 
have. We find the same pattern for the development time needed to develop the innovation and 
the access to venture capital. Contacts with business angels and the importance of good 
relationships with customers and the board characterize them. 
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4.4 Summary of paper IV: The development and market success of environmental 
innovations – A comparative case study of environmental innovations and "other" innovations in 
Sweden

4.4.1 Background and purpose 

Based on the results from Paper II and Paper III, and in order to get a deeper understanding of the 
diffusion and market success of the environmental innovations, the purpose of this study is an 
attempt to increase level of knowledge about why environmental innovations have less success in 
the marketplace than “other” innovations. It is the same purpose as for the study in Paper III, the 
difference being in the methods used to answer the research questions. While in the study in 
Paper III we use a quantitative approach based on a questionnaire, in this paper we use a 
qualitative approach based on case studies. The reason why we use two different methods is to 
improve the chances of finding answers to such a difficult question as: why do environmental 
innovations have less success in the marketplace than “other” innovations? 

4.4.2 Method 

The case study was employed as the research strategy. The most important data-gathering process 
we use in case studies consists of interviews. We have chosen to use personal interviews with the 
innovators since through these we can obtain more information and understanding about our 
problem area.  The interviews were shaped as conversation and were always performed with the 
help of an interview guide, which contained both initial and follow-up questions to make sure 
everything relevant was covered. Altogether twelve interviews took place, six with environmental 
innovators and six with non-environmental innovators. 

4.4.3 Main results and conclusions 

The factors that we study, to explain the difference in market success between environmental and 
“other” innovations, are related to the innovator, the innovation, the development process and the 
surroundings, as well as how the innovation is communicated to the markets and the customers.   

In conclusion we can confirm there are few factors differentiating environmental innovations and 
other innovations. There are also only small differences between the more and less successful 
innovations. Table 11 sums up, according to the innovators, the important factors for the 
innovation’s development and success on the market.   

The factors that mainly separate the two groups of innovators are their opinions on the 
importance of the price and the importance of having a regulatory system for the environmental 
benefits. That the environmental innovators feel it is important to have rules benefiting their 
innovations’ development is hardly a surprise.  It is, however, surprising that the two groups have 
such opposite opinions about the importance of the price. The environmental innovators believe 
the price to be a very central factor in attaining success, while the other group considers it less 
vital and brings out other factors they feel are much more important. 

Another type of differences between the groups is harder to identify. The two groups may, for 
instance, consider a factor to be important to the innovation’s success on the market, but their 
opinions differ when it comes to how they view the effect or importance of the factor. The 
”technology level” factor is as important to the environmental innovators as it is to the others, but 
to an environmental innovator the importance is first and foremost about applying for a patent to 
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protect his or her product from the competitors. To a non-environmental innovator, a patent is 
important when it comes to raising venture capital during the development process.   

Environmental
innovations

“other”  innovations  

Less
success  

Success  Less 
success  

Success  

Factors related to … A B C D E F G H I J K L 
… the innovator
Individual characteristics  X  X X X X X  X X X X 
Education and competences   X   X X X   X X X X X X 
Network X X X X X X X X X X X X 
…the  innovation 
Cost / price X X X   X X X           
Technology level X X X X X X X X X X X X 
News value       X X X X X X X X X 
… the development process  
Access to funding       X X X X     X X X 
Resources and development time X X X X X X X X X X X X 
… the surroundings 
Regulations X   X X X X             
Support X   X X X X X X X X X X 
… communication  
Active marketing X   X X X X X     X X X 
Media exposure X X X X X X       X X X 

Table 2  Important factors for the innovation’s development and success on the market. A-L are designations    
of the 12 innovations and X indicates that the innovator considers a factor to be important for success. 

The view of the “network” factor also differs between the groups. The network is important to the 
environmental innovators, especially at the early stages of the process where the focus is on 
solving the technological problem.  For the other group the network is most important in the 
latter part of the innovation process, where the focus is on the market rather than the 
technological problem. The more successful innovators also work more actively with developing 
their networks than the less successful, regardless of whether they are part of the environmental 
innovator group or not.
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4.5 Summary of paper V: A learning network as development method – an example of small 
enterprises and university working together

4.5.1 Background and purpose 

Industrial companies have changed their attitude and developed more innovative and proactive 
environmental strategies due to market opportunities and in order to gain competitive advantage 
over competitors. Corporate environmental strategy has progressed from compliance (i.e. reacting 
to environmental regulations) to innovative and proactive strategies (i.e. doing more than 
required by the regulatory authorities). Proactive behavior means organizing one’s business so as 
to be able to benefit from opportunities and avert anticipated threats in the environmental field 
(Partidário and Vergragt 2000).

The development of environmental innovations is regarded as a very difficult and complicated 
task (Dermody et al. 1996) although, according to Porter and Van der Linde (1995), businesses 
spend too many of their environmental dollars on fighting regulations and not enough on finding 
real solutions. General and environmental innovations are equally important for large and Small
and Medium Sized Enterprises (SMEs). The innovation activities of SMEs often extend beyond 
the boundaries of a single firm, as they require resources and information that are not available 
within their own organization (Teece 1986). In spite of their large numbers, most SMEs have 
little knowledge or interest in environmental questions (Hillary 2000) and generally have 
difficulties when it comes to integrating environmental aspects into their activities (Leistner 
1999). SMEs are still uncertain as to how Environmental Management Systems (EMS) can be 
used as a competitive tool that enhances a company's profitability in the marketplace (O’Laoire 
1994).

The purpose of this study is to describe how networks can be used as a development method to 
overcome some of the barriers for SMEs to initiate the implementation of an EMS according to 
ISO 14 001. 

4.5.2 Method 

An action research approach was used in this study. The data for the study were obtained through 
participant-observations and studies of documentations in the network companies investigated.  
The main data collection method was participant observation during the ten network meetings 
between December 1998 and April 2000. The duration of the meetings was approximately four 
hours, and at almost all the companies were represented by their Director Managers and/or 
Environmental Managers. Documents, especially those related to the environmental work of the 
companies in the network, were also used as a complementary data source.  

4.5.3 Main results and conclusions 

In Figure 1 we describe the development of the project by mapping the ISO 14001 process in 
four separate, partly overlapping phases21. These four phases capture the “key events” identified 
during the study (see Figure 2). 

21 All nine companies taking part in the study started the environmental work from scratch in December 1998.
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Phase 1: The start-up phase (participation of students) 
Phase 2: The “slow” phase (the development of the network into three subgroups) 
Phase 3: The dialogue phase  
Phase 4: The innovative phase

Figure 2. The environmental projects’ four different phases

During the first two phases, from December 1998 to June 2000, the network group met on 14 
occasions, which allowed the participants to check their position in the ISO 14001 process in 
relation to each other. We also discussed problems/possibilities associated with the certification, 
helped each other with advice on how to overcome various obstacles, and ended each meeting by 
agreeing on new goals for the next meeting. 

Phase 1, the start-up phase: The first phase was a question of getting the network started on 
common ground. All companies aimed at achieving ISO 14001 certification no later than 1 
January 2000 and agreed that the network should be used for gaining knowledge concerning ISO 
14001, as well as serving as a sounding board and resource coordinator. This happened thanks to 
the efforts of students from different study programs at the university. The students initiated the 
project as part of their training program. This gave all the companies in the network a fast and 
parallel start in the environmental project. During this period we also held lectures, and more than 
half of the companies were engaged in a training program where all personnel received 
environmental education. Of importance during this period was the fact that each company 
appointed one person to be responsible for the environmental project. Problems during this phase 
were that not all companies had 100% commitment and almost all had problems with the 
paperwork. Other problems during this period were that some companies were hesitant due to: no 
customer demand as yet, the cost involved in achieving certification, the workload at the 
company, lack of commitment and interest in environmental issues on the part of management, 
and other issues given priority at that point in time. 

Phase 2, the “slow” phase: After six months of working together, the project entered what we 
now termed “the slow phase”. The reason for this slowing down of the certification process was 
that the companies had different intentions and goals in relation to their environmental work. 
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This made it difficult to keep the network united in the way we had done before, when each 
company dealt with different questions concerning strategic issues. When one manager raised the 
question “How can the companies that are not working towards certification at the moment still 
be a part of the network?” it led to a discussion on how to keep the network together in spite of 
the companies’ different aims in relation to environmental issues. One idea (apart from 
continuing with plenary lectures concerning different environment-related issues) was that we 
should use the trained environmental managers in the network group to perform a test-
certification of those companies that are close to ISO 14001 certification. This would both fulfill 
the function of keeping the network intact and produce ideas and solutions about how to solve 
specific problems and details before the real audit. Another outcome would be to provide 
guidelines for the other companies on how to deal with the ISO 14001 certification process. This 
idea was realized at one of the companies that was closest to certification, and the results were 
positive in the sense that the visiting environmental managers highlighted aspects that the 
company in question had not considered. The following events took place during the second 
phase: Training of management and those responsible for the ISO 14001 environmental projects; 
a one-day training course for all employees at the participating companies (about 350 
employees). Two companies, B and G, were “pilot companies” as they intended to apply for 
certification during the year 2000. Test certification of B and G commenced, while the other 
companies in the network functioned as discussion partners. The companies that were not ready 
for ISO 14001 certification were interested in addressing other areas such as product and 
technical development. At that point in time many of the companies felt that the environmental 
work required a great deal of time and resources, particularly as several other development 
processes had to be dealt with at the same time (for example QS 9000 and ISO 9000) due to 
demands from customers. 

Phase3, the dialogue phase: It became more and more obvious during phase 3 that it would be 
difficult to keep the group together. At a meeting it was discussed how we could best continue to 
work together. The outcome of the discussion was that the companies wanted to continue the 
network meetings but, since not all were actively working towards a ISO 14001 certificate, that 
this should not be the overriding topic. Instead they wanted to start other, parallel processes to 
continue the network and to keep the group together. We decided that these parallel processes 
could engage the company managers and complement the environmental project, where strategic 
issues could be discussed (for instance how the companies keep up with the rapid pace of 
technological development and business intelligence), thus ensuring that the network would 
continue to develop.

Another outcome of phase 3 is that this project succeeded in involving university students in 
environmental work in local companies. We managed also to get half of the companies in this 
network engaged in a third development project concerning e-business together with companies 
from another network and a group of researchers from the university. This hopefully results in 
more ideas when new members introduce fresh perspectives and further develop the network.

Phase 4, the innovative phase (the future): By initiating new development projects, such as Life 
Cycle Analysis (LCA), or product development from an environmental perspective, the leading 
companies who will soon be ready for ISO 14001 certification can act as “locomotives” and pull 
the other companies forward, by demonstrating the practical benefits of environmental work in 
terms of lower costs and better products. As an example, one company is redesigning one of its 
products, using the LCA analysis, and the network allows the other companies to closely follow 
this work and gain knowledge about the next phase of the environmental work. 
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Another aspect was the division of the network into three subgroups. Table 7 shows how the 
companies were divided into three groups based on how they accomplished their different aims in 
relation to the environmental project. 

 Group 1 Group 2 Group 3  

Environmental strategy Decided to apply for ISO 
14001 certification and 
worked actively towards 
achieving certification in 
the year 2000. 

Would like ISO 14001 
certification, but had not 
decided when to apply due 
to other priorities during the 
first half of 2000. 

Interested in continuing 
the environmental work, 
but had not yet decided to 
apply for ISO 14001 
certification. 

Company/companies B, G A, D, E, F, H, I C 

Reason for environmental 
strategy

Demand from customers 
and a personal interest in 
acquiring a certificate. 

No demands from 
customers, but an interest in 
keeping “one step ahead” of 
the customers, since the 
companies are convinced 
that the demand will 
eventually come. 

Believe that it will take 
time before a demand will 
come from their customers 
and have no interest in 
acquiring a certificate in 
advance. 

Table 7. The three subgroups 

What has become evident from this study is that most of the companies have introduced changes 
leading to a better environment, even if some found it difficult to go the whole way and obtain an 
ISO 14001 certificate. Therefore, one important question that has arisen during the work is the 
need for an alternative form of environmental certification for SMEs. From our experience of 
working closely with SMEs and environmental systems, we became aware of the need for an 
EMS that can motivate SMEs to take the first step towards an ISO 14001 system. We consider 
that environmental policy and planning could form the first step towards more conscious 
environmental work, which need not lead to an ISO 14001 certificate. For many SMEs, the ISO 
14001 certificate is seen as a barrier that is too difficult to overcome.  

One important conclusion of the environmental project is that, despite the fact that all companies 
had the ambition to work with the implementation of ISO 14001, they could not do so at once. 
SMEs are a very heterogeneous group, and it is difficult to design and implement larger programs 
with an approach suiting all companies. Another conclusion concerns the participating 
companies’ ability to actively contribute ideas on how to develop the network, which is 
something that we found very important when using the network as a development method.   
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4.6 Summary of paper VI: Networks as a means of supporting the adoption of 
organizational innovations in SMEs – The case of Environmental Management Systems (EMS) 
based on ISO 14001

4.6.1 Background and purpose 

The adoption of environmental management practices by an SME leads to a change in business 
decision-making (Theyel 2000). The decision to adopt and implement an EMS is a complex 
process with a major impact on the overall activity of a company. 

The main barriers for SMEs when adopting an ISO 14001 seem to be the high costs of system 
implementation, the complexity of the standard, and the lack of human and financial resources 
(Williams et al. 2000; Pimenova and van der Vorst 2004).  

One cannot consider enterprises or organizations as single and independent units; they should 
instead be viewed as organizations connected to each other through links where nodes and 
relations form a structure. A network is a set of autonomous organizations that join together to 
achieve goals that none of them can fulfill on their own (Chisholm 1998) and where the total 
contributions from different actors exceed the sum of the contributions from individual actors.  

The forum for dialogue created by a network, where managers can meet in an atmosphere of trust 
to discuss problems and solutions that arise in their daily activities, is what many managers of 
small enterprises need in order to enhance their sense of “security” and reduce their uncertainty 
when they decide to tackle complex environmental issues (Tell 2001). 

Removing potential barriers and reinforcing incentives should be the main targets in promoting 
wider adoption of EMS by SMEs. A network approach that offers the potential to share 
resources, to link into relevant information flows and to reduce uncertainty among SME 
managers, seems to be an effective way to accomplish this task.   

One objective of this study was to understand and describe how SMEs can use a network as a 
basis for initiating environmental work. Another objective was to develop a model that can be 
used as a guideline for the adoption of an ISO 14001 EMS by SMEs collaborating in a network. 

4.6.2 Method 

In this action-oriented research project, the case study was employed as research strategy. The 
case study is often associated with descriptive or exploratory research, and it is particularly useful 
when the phenomenon under investigation is difficult to study outside of its natural setting. The 
data for the study were obtained, between December 1998 and June 2000, through participant 
observations, interviews and studies of documentations in the network companies investigated. 
During this period the SMEs in the network met 14 times. The duration of the meetings was 
approximately four hours, and at least two representatives from the University and the 
companies’ Director Managers (DM) and/or Environmental Managers (EM) have been 
represented. The main method for collecting data during those meetings has been the taking of 
notes. Another data collection method for this study was interviews. Fifteen interviews were 
conducted with the Director Managers and Environmental Managers of the companies in the 
network. Documents, especially those related to the environmental work of the companies in the 
network, were also used as a complementary data source. We have also asked the participants to 
write down their reflections upon using the networks as a development method. 
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4.6.3 Main results and conclusions 

The model consists of four stages and distinguishes between two main types of activities during 
the implementation of ISO 14001. The first type of activities deals with issues that are similar for 
all the SMEs in the network. The second type addresses specific issues that can be treated 
individually in each SME. The idea behind the model is that the network can be used effectively 
during the implementation of the first type of activities when the issues are similar and relevant to 
all SMEs in the network. The model was developed to provide practical suggestions and advice 
for SMEs wanting to use an existing network to facilitate the implementation of ISO 14001. The 
model is illustrated in Figure 3. 

Stage 1: Initiating the ISO 14001 project in the network 
There may be different reasons behind the decision of starting the ISO 14001 project: economic 
advantages, demands from the authorities or the network itself, where the pressure from the 
group can promote an interest in environmental issues. The network members should be clearly 
informed that it can take 6 to 12 months to achieve the purpose of the start phase, which is to 
create a certain level of trust through dialogue. 

In this phase it is important that the companies feel that the projects under discussion are relevant 
to their activities, and that solutions to everyday problems can be effectively achieved within the 
network. If the management of all the companies in the network realizes that the knowledge and 
resources offered by the network can be effectively used to decrease negative environmental 
impact and at the same time reduce the costs of the company (by using less energy and raw 
material during the production process), then a decision to engage in an environmental project 
will be easy to make. Another aspect that can affect the decision is the possibility to increase their 
turnover through developing environmentally friendly products or winning new markets where 
environmental aspects are of great value.  

Stage 2: Implementation of the network-related parts of ISO 14001 

An interesting environmental project for SMEs that are members of a network is the 
implementation of an EMS based on ISO 14001.  
In this step it is important to identify the aspects of ISO 14001 that are common to all the SMEs 
in the network. At this stage the actors from the participating companies begin by collecting 
relevant information and creating knowledge about the five steps in the ISO 14001. Persuasion, 
decision and implementation of each step in this first part of ISO 14001 are based on adequate 
knowledge of the steps, how they are related to each other and how they can best be  managed in 
the network.

Stage 3: Decision to complete the whole ISO 14001 process 

The difference between starting an environmental project and attempting to obtain full ISO 14001 
certification is quite large for an SME. This makes it important for each company in the network 
to carry out an in-depth analysis of the first part of the project before taking a decision to 
continue with the certification process. Discussions with the other SMEs in the network about 
their experiences as well as mapping the internal company conditions for the whole process can 
help the company to reduce the risk of making a wrong decision. In this phase, the difference 
between companies that decide to complete the entire ISO 14001 process and those that are 
satisfied with the initial part is evident. 
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Stage 4: Implementing the company-specific parts of ISO 14001 

During this phase the questions change in character, becoming more and more specific to each 
company in the network. Another part of the ISO 14001 process starts in this phase, and 
responsibility for further progress devolves on the individual companies as opposed to the 
network. The companies that decide to continue with the whole certification process need to 
initiate an internal process of gathering information and knowledge about the remaining steps that 
are indispensable for an ISO 14001 certificate. Based on this information and knowledge, an 
internal persuasion process can lead to the decision to adopt all the necessary steps required to 
obtain an ISO 14001 certificate.  

The first and second stages of the model deal with the identification and implementation of the 
parts of the ISO 14001 that are similar for all the SMEs in the network. The third and fourth 
stages treat the activities of the ISO 14001 that are company-specific. It is important to point out 
that the decision to apply for full ISO 14001 certification (stage 3) can imply extensive 
organizational changes and financial requirements for an SME.  
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Figure 3.  Model for the adoption of an ISO 14001in a network (based on Rogers’ model). 
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Four main conclusions can be drawn on the basis of this study. Firstly, that it is possible for 
SMEs to use an existing network to jointly start and implement an EMS. The empirical part of 
this study shows how SMEs used an existing network to start and implement some parts of an 
EMS or in some cases adopted the whole EMS, leading to ISO 14001 certification. 
Secondly, an ISO 14001 certification project is a “large operation” for an SME, and keeping all 
SMEs together in the network as a homogeneous group during the EMS process is a very difficult 
task, due to the fact that they have different economic conditions and reasons for wanting to 
obtain an ISO 14001 certificate. Another reason is that environmental projects are not given high 
priority and can be cut back or even withdrawn as a reaction to economic and organizational 
changes.
Thirdly, it is difficult to estimate how significant the role of the network is during the various 
EMS implementation stages. However, it appears that the network plays an important role in the 
implementation of the EMS activities that are common to all the SMEs in the network, i.e. the 
five first steps of the ISO 14001. The role of the network is less important for more firm-specific 
activities, i.e. the other twelve steps of the ISO 14001.
The fourth and last conclusion is that building trust and commitment to learn from each other, 
with an active participation of the companies and the other actors in the network in planning, 
realizing and reflecting during the whole network project, are important conditions for the 
success of networks as a development method.  
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5 Discussion and conclusions 

This chapter starts with a general discussion of the conclusions related to the overall purpose of 
this dissertation and the specific research questions. Thereafter, the theoretical and practical 

implications as well as proposals of future studies will be discussed.

5.1 Conclusions and limitations 

The overall objective of this thesis is to generate knowledge regarding the diffusion and market 
success of environmental innovations. One purpose is to add to our understanding of 
environmental innovations and to their similarities and differences to “other” innovations.  
Another purpose is to understand and describe how networks can be used to facilitate the 
adoption of environmental innovations.  

The conclusions from this study are presented in each appended paper, but the most important 
ones are summarized below. Some new conclusions have been also added as a result of the 
integration of the different part studies. First the results and conclusions related to the different 
research questions will be summarized, and then the reliability will be discussed. 

Classification of environmental innovations. Researchers use classification systems to describe 
and explain how new products and services have been created and how these innovations should 
be categorized. The classification system developed in this study can be used to classify different 
types of innovations, among which are eco-innovations. The new system combines ideas from 
well-established classification systems in the fields of innovation research in general and eco-
innovation research in particular.

The new classification system improves the possibilities for distinguishing between innovations 
that are similar but not identical. A very large proportion of the analyzed eco-innovations are, 
according to the Brezet classification system, product re-design innovations. With the help of the 
new classification system it is possible to discern different types among those classified as 
product re-design innovations. Some are rather simple and accordingly classified as product care 
innovations, while others are classified as minor or major product improvements or even 
functional innovations. The new classification system can assist the researcher to better 
understand the distinguishing features of the different types of eco-innovations, but it is also 
possible to use it to classify other types of innovations. 

Environmental innovations are less successful than “other” innovations. Even though there are 
several indicators showing that environmental innovations are less successful than others, it was 
still important to test empirically whether this was truly the case before we moved forward with 
trying to find explanations. The result of the part-study (paper II) showed that several tests (8 of 
9) support the hypothesis that the innovations which participated in the Environmental 
Technology Competition and those that were classified as environmental innovations or eco-
innovations have a worse development than other innovations. 

The only exception is when the respondent assesses the degree of success of his own innovation. 
In that case it exists none difference between eco- and non-eco innovations. The innovators 
opinion about his/her own innovations rate of success displays generally speaking a lower 
difference in success than the more objective assess scales. 
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Taken all in all, the empirical results show that differences exist between the different 
kinds of innovations, and the differences follow the formulated hypothesis. At the same time it is 
important to establish that the differences are not especially dramatic.

Differences in market success between environmental innovations and other innovations. When 
we confirmed that there was a significant difference between the innovations, and that the 
difference was in accordance with the hypothesis, it was time to find the explanations. The 
factors being examined are related to the innovator, the innovation, the development process, and 
how the innovator views different factors in the surroundings. We have used two methodical 
approaches in answering the research question: an extensive approach which is based on a 
questionnaire and an intensive one based on case studies. 

According to the quantitative research, the environmental/eco-innovators are on average older 
than the other innovators, mostly men, and lack higher research education. They are often 
innovative and have more patents than the others. Their family and friends play a major part in 
their networks, while the other innovators point out the importance of the board of directors 
instead.

The environmental/eco-innovations also have certain characteristics. They are (according to the 
innovators) radically branch-subversive. They are less geared towards industrial customers and 
do not have any real competition. 

The development process for the environmental/eco-innovations differs from the other 
innovations’ development; the length of time (number of years) that has been invested in the 
process is much longer, and the access to risk capital and connections with business angels are 
more rare.

The more successful innovations are characterized by the innovator having an extensive 
technological education, which is something the non-environmental/non-eco-innovators have to a 
greater extent. The same pattern is found in a number of other aspects related to the innovation, 
and these mainly characterize the innovators who are not focused on the environment. The 
aspects concern the time invested in the development process and access to risk capital as well as 
the innovators’ connection with business angels, indicating how important it is to have good 
relations with the customers and the board.

According to the qualitative research, there are few factors differentiating environmental 
innovations and other innovations. In the same way there are small differences between 
successful and less successful innovations. The existing differences are not so much about a 
factor being important or not, but rather about how the innovators utilize and view the different 
factors’ importance to the success.  

Hence, there are some questions where the opinions of the two groups of innovators differ, where 
one group feels that a factor is vital to the development and success of the innovation and the 
other group does not see it as important at all.   

Another type of differences between the groups is harder to identify. The two groups can, for 
instance, view a factor as important to the innovation’s success in the marketplace, but the view 
of the effects or the importance of the factor may differ. The “technology value” factor is as 
important to the environmental innovators as it is to the other innovators, but to the 
environmental innovator the technology value is mainly about getting a patent to protect the 
product from competitors. To the non-environmental innovators, a patent is important mainly 
because it can secure risk capital during the development process.  
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The groups’ views of “networks” differ in the same way. The network is important to the 
environmental innovators mainly in the early phase of the innovation process where the focus is 
on solving the technological problem. To the other innovators, the network is most important in 
the final stages where the focus is on the market instead of the technological problems. However, 
the more successful innovators work harder than the others to develop their networks, regardless 
of which group they belong to.

Networks to facilitate the adoption of environmental innovations. To adopt an environmental 
innovation is not an easy task for small organizations, such as SMEs. To be a part of and use a 
network is a possible way to facilitate the adoption process. An organizational environmental 
innovation, such as EMS according to ISO 14001, is a “large operation” for an SME. One 
conclusion of the study is that keeping all SMEs together in the network as a homogeneous group 
during the innovation adoption process is a very difficult task. Another conclusion of the same 
study is that the network plays an important role to facilitate the implementation of the parts of 
the innovation that are common to all the actors in the network. But the role of the network is less 
important for the more firm-specific parts of the innovation. 

There are reasons for interpreting all results with caution. To increase the reliability of the 
outcome, there would have to be supplementary studies to confirm and develop the results.

For the first project (classification, diffusion and market success of environmental innovations), 
the answers and conclusions given are influenced by the quality of the empirical data used as well 
as the analysis methods and explanatory factors used.  

The empirical data used for this project are based on innovations that moved forward to the final, 
or similar, level in three contests. This means that all the innovations studied, within both the 
extensive and the intensive projections, consist of innovations that were chosen among many 
others because they represent the criteria that were used in all the different contests. They can 
therefore be viewed as innovations with great success potential, since this is a criterion in all 
three contests.  

The different contests have, as mentioned above, partly different objectives and there are 
regulations as to who has a right to enter the contest. The Environmental Technology 
Competition is open to everyone, as is the business plan contest Venture Cup, but the Innovation 
Cup is geared towards university-educated people with a technological focus. These 
distinguished factors have to be considered when drawing conclusions. It is therefore not 
surprising that innovators who are successful in the Innovation Cup have a technological 
education, or that innovations from the Venture Cup have well-developed business plans.

Therefore the research results cannot be generalized to include all innovations. The studied 
innovations were not randomly chosen among a population which consists of all innovations. It 
can perhaps be said that they are chosen by independent judges who estimate that the innovations 
had good success potential.

The methods used to choose the innovations we studied in the extensive way vary between the 
different contests. The relatively high number of replies (64%), and the information gathered 
from different sources regarding the innovator, the innovation and the company possibly created 
around the innovation, mean that the empirical basis is of good quality.

The selection of innovations studied in the intensive part is based on two theoretical dimensions. 
One is about which have been the driving forces during the development process, and the other 
about how successful the innovation has been on the market. The qualitative analysis of the 
twelve innovations complements the results gathered in the quantitative analysis.  
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Thus, there are several alternatives for how to approach the issues theoretically. This implies that 
other ways of studying the general questions, other than those chosen in this research, can partly 
give different answers. There are e.g. a large number of factors we have chosen not to consider. 
Business cycles and other economic conditions have not been observed, nor have other 
industries’ developments or other time factors’ effects. Innovations may need different amounts 
of time to break through on the market. The time from when a discovery or invention is made 
until a product is developed and enjoys success can vary from a few years for simple technical 
innovations to decades for complex and social innovations.  

There are also several aspects related to the second project (Networks to facilitate the adoption of 
environmental innovations) that could have an impact on the reliability of the results and 
conclusions. The main aspect is that to be a part of and use a network to facilitate the adoption of 
an EMS is a somewhat unusual method for SMEs. The common methods for an SME which 
wishes to implement an EMS are by means of its own resources, to engage a new employee with 
the required competence, or to hire a consultant that can help the company to achieve the EMS 
goals. Since the present work presents empirical research findings from a single SME network, it 
is important to remember that there is a limitation in that the model needs to be tested on other 
networks.

After the above discussion summing up the results that are directly linked to the four research 
questions, I would like now to discuss and reflect on what I consider is a central issue of this 
dissertation. The issue concerns the factors for market success that are different between the 
environmental innovations and other innovations. 

The different studies of the thesis, which deal with environmental innovations’ market success,   
show that there are a number of vital factors in marketing environmental innovations. We tested 
and investigated several factors which theoretically are important to the innovation’s marketing 
success in general, and our empirical studies show that there are mainly three factors which are 
especially important to consider in the improvement of environmental innovations’ marketing 
success. These three are “Realism while evaluating one’s own innovation”, “Access to capital”, 
and “Utilization of network”.  Here follows a discussion of these factors. 

Realism while evaluating one’s own innovation

Environmental innovators have a hard time evaluating their own products’ level of radicalism and 
market potential. Their opinions are sometimes exaggerated. Our research shows that the 
environmental innovators are less realistic than other innovators when it comes to evaluating their 
own innovations. 

Many environmental innovators consider their innovation to be unique to the world and that it 
has the potential to completely change the conditions within an industry. This might be true for 
some occasional innovations, but hardly to the extent that the environmental innovators report.  

Other innovators have a more toned-down image of their own innovation. They more or less 
describe it as an improvement of earlier products and recognize that there are other products 
competing with theirs. Hill (1995), among many other researchers, has emphasized the 
importance for an innovator/company’s capability to analyze the development of the competition 
and how this influences the development of one’s own products. 

Hill (1995) has developed a frame of reference that can be used in order to analyze or develop a 
company's ability to win competitive advantages. Hill thinks it is crucial that the company has 
good knowledge about what the customer evaluates as being of special importance in a business 
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offer. Hill speaks about two types of criteria that customers evaluate in a business offer. The first 
type comprises criteria that must be met in order to consider the offer as sufficiently adequate. 
Often these criteria are also met by other competitors’ offers. Hill calls these criteria “qualifying 
criteria”. Another type of criteria consists of those which decide the final choices between the 
different offers. Hill designates the criteria that determine the choice of a company's offering as 
“order-winning criteria”.  

A large number of possible criteria exist that can be “qualifying” and “order-winning”, but they 
often involve dimensions that have to do with price, quality, product properties, design, delivery 
security, delivery rapidity, delivery precision, flexibility, product scope, geographical access, 
brand names and service (Hill 1995). The environmental factor is rarely stressed as an “order-
winning” factor, and it is often other factors that play a bigger role. In situations where the 
customer has several equivalent products to choose between, the environmental argument could 
play a decisive role. In order to be able to use the environmental argument as a competitive 
advantage, the environmental innovators must become more realistic in evaluating their own 
innovations and the competition situation.  

One problem which some innovators face is that they themselves do not have the capability to 
realistically assess their own innovation’s potential. Therefore it would be valuable to have 
access to a network that has the required competence to be able to make this assessment.  

Access to capital 

To have access to, and actively work with, a network is not only useful in improving the 
competence of the innovator to become more realistic in assessing the innovation and evaluating 
the competition situation. It is also important to improve the access to development and venture 
capital. Our research shows that environmental innovators have a more difficult time raising 
enough capital to successfully move the development process forward.   

The access to venture capital is sometimes pointed out as one of the most important reasons why 
some innovations are more successful than others (Ahrens 1992; Barth 2004). According to 
Berggren et al. (2001), entrepreneurs and owners of small companies have an ambivalent attitude 
toward venture capitalists. On the one hand, venture capitalists want to have a large influence on 
the business; on the other hand, they provide important financial resources and market 
knowledge.

Our research shows that many innovators point out the importance of having access to enough 
capital so that the development process can progress successfully. This is also another area where 
we find a difference between environmental and other innovators. While the environmental 
innovators need development funding, the others are in need of risk capital. Development funding 
means that an investor provides the money without claiming control of the innovation, for 
instance by asking for part of the ownership.  

As mentioned before, environmental innovations are less successful than other innovations. At 
the same time, environmental innovators often have a need to be in control more than the other 
innovators and are therefore very doubtful about risk capitalists.

Closer to the subject of our study, there is research conducted that focuses on the access to 
venture capital and, with that, the share of the ownership in the company points in the same 
direction as our findings. Wiklund (1998), among other researchers, has established that 
companies with more diversified ownership grow quickly. Other research by Berggren et al. 
(2001) showed that growth-oriented companies also are more interested in new partners. Storey 
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(1994), too, has established that entrepreneurs who are against divided ownership are forced to 
seek more short-term financing solutions. This will negatively influence the company’s 
possibility of growth.

Utilization of network 

A network is, for the innovator, more than a resource for improving his/her competence in 
evaluating the own innovation and getting access to capital.  

Many researchers have addressed the distinctive role played by personal and business networks in 
the start-up and (early) growth of technology-based firms (Birley 1985; Aldrich and Zimmer 
1986; Johannisson 2000). A network is one of the most powerful assets that any individual can 
possess: it provides access to information, opportunities, capital, power and other networks (Uzzi 
1996, 1997). The more developed the network, in terms of the number and quality of the ties, the 
more beneficial it is to a start-up in comparison with a less developed network (Larson and Starr 
1993).

Granovetter (1973, 1982) specifies the intensity and diversity of relationships, i.e. the difference 
between strong and weak ties, on the basis of four criteria: the frequency of contacts, the 
emotional intensity of the relationship, the degree of intimacy, and reciprocal commitments 
between the actors involved. While weak ties provide access to (new) industry information and to 
new business contacts, strong ties are relations one can rely upon both in good times and in bad 
times. 

Strong ties tend to bind similar people in longer-term and intense relationships. Affective ties 
with close friends and family members may provide a shortcut to, or even preclude, the search for 
useful knowledge and access to critical resources. Weak ties refer to a diverse set of persons 
working in different contexts with whom one has some business connection and infrequent or 
irregular contact. These loose and non-affective contacts increase diversity and may provide 
access to various sources of new information and offer opportunities to meet new people. 

Both strong and weak ties are useful and contribute to the emergence and growth of firms, 
although they are beneficial in different ways and at different stages of a company’s 
development. Therefore, the ideal network includes a particular mix of strong and weak 
relationships (Uzzi 1996, 1997). 

Environmental innovators in our study are not very actively taking advantage of the social 
network, but they agree on the importance of being involved with different networks. Innovations 
are seldom developed by innovators who are not connected to any networks. As mentioned 
above, there is a difference between the networks related to the environmental innovators and the 
ones related to the other innovators. Environmental innovators rely on the “small world’s” 
relations. They consider family and friends to be the important parties of the network. The other 
innovators feel that it is more important to have access to someone with technological 
competence which is important to the innovation's development, or someone with marketing or 
financial knowledge. The company’s own board of directors and the connections within the 
university system are important for the development of the innovation according to the other 
innovators. Based on this discussion we could conclude that the lack of a mix of strong and weak 
relations in the environmental innovators’ network is one of the explanations behind the lesser 
success of the environmental innovations. 
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Actions that will help strengthen the environmental innovators’ relationships with parties who 
possess complementary knowledge can be viewed as important. It is vital to have access to 
several different competences when the innovation is moving forward from the initial stages into 
being developed within a successful company. It is often argued that the development should be 
managed as a cooperation between the different actors who possess the complementing 
knowledge, in some kind of innovation system (Lundvall 1992; Edquist 1997; Nilsson and Uhlin 
2002).

5.2 Implications and further research 

Keeping all the limitations in mind, this thesis makes some academic and practical contributions. 
The main academic contributions are that it combines traditional innovation diffusion theories 
and theories related to the development of environmental innovations. Another contribution is 
that the empirical studies have been analyzed by using both non-environmental and 
environmental theories in order to understand the difference in diffusion and market success 
between environmental innovations and “other innovations”. Firstly, we have developed a new 
innovation classification system for improving our understanding of eco-innovations and other 
innovations. Secondly, the empirical study shows that eco-innovations are less successful on the 
market than other innovations. Thirdly, we identify the main factors that could explain why eco-
innovations have more difficulties than other innovations in being successful on the market.  

The main practical contribution of the thesis is that both the new innovation classification system, 
and the identification of the factors that could explain why eco-innovations are less successful 
than other innovations, can be used by many actors and organizations. Innovators, entrepreneurs 
or organizations that are interested in improving and stimulating the diffusion of environmental 
innovations could use the classification system to classify innovations and get a realistic picture 
about the type of innovation and the possible market potential, while the identification of the 
success factors can help to show how we can improve the chances for eco-innovations to be more 
successful on the market.  

One proposal for future studies, related to the first project, is further investigation of the 
applicability of the innovation classification system and the identified success factors. To test the 
new innovation classification system and to develop a conceptual model based on the success 
factors identified in this thesis could improve our understanding of the diffusion and market 
success of environmental innovations. Another further research proposal related to the second 
project is to study the barriers and driving forces inherent in the adoption of environmental 
innovations in organizations, and to investigate whether or not the implementation of an EMS has 
any significance for the decision to adopt or reject an environmental innovation.  

A third interesting further research area is to have organization theory as a point of departure to 
develop a frame of reference to study and analyze how small firms based on green innovations 
develop into big companies with industrial-scale production and distribution. Among the areas of 
organization theory of relevance are institutional theory and the resource-based theory.  

Institutional theorists assert that organizations are subject to rules and regulations to which they 
must conform in order to prove their legitimacy, obtain access to resources, and ensure their 
survival. DiMaggio and Powell (1983) concluded that the net effect of institutional pressure is to 
increase the homogeneity of organizational structures in an institutional environment and force 
firms to adopt similar structures. According to North (1990), organizations are conceived as 
actors or “players”, and institutions as regulators that define how the game is played. In reality, 
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many companies exhibit reactive environmental behavior, where the only aim is to comply with 
legislation. The development of mechanisms to support companies in their shift from a reactive 
to a proactive pattern of environmental behavior is an interesting research area in which 
institutional theories can play a significant role.

The resource-based view of the firm, which builds on Penrose’s (1959) work, considers firms as 
bundles of resources and capabilities. The resource-based view holds that fluctuation in firm 
performance can be explained by strategic resources, such as dynamic capability (Teece et al. 
1997). Dynamic capabilities are the firm’s organizational and strategic processes aimed at the 
creation, coordination, integration, reconfiguration or transformation of its resources (Eisenhardt 
and Martin 2000). The network as a forum for development is an important part of this thesis. 
How this resource can be used more effectively for the development and growth of eco-industries 
is an interesting issue that could be studied by the application of resource-based theories. 
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1 Introduction 

Sustainable development requires fundamental and comprehensive shifts in society in 
terms of product development, production, distribution and consumption. During recent 
decades, Sweden, like many other countries, has used various mechanisms to stimulate 
and support the innovation process in order to improve the living conditions for present 
and future generations. New improved products, processes, organisational models and 
systems are different ways to achieve this goal. 

Researchers have defined innovation in several different ways and usually grouped 
innovations into sets of contrasting types, for example, product versus process, radical 
versus incremental and technical versus administrative (Gopalakrishnan and Damanpour, 
1997). Other researchers emphasise the importance of considering both a marketing and a 
technological perspective, as well as a macro-level and a micro-level perspective in order 
to identify different types of innovation (Garcia and Calantone, 2002). 

Eco-innovations (environmental, sustainable and green innovations) consist of new or 
modified processes, techniques, practices, systems and products aimed at preventing or 
reducing environmental damage (Rennings, 2000). This study is an attempt to improve 
the understanding of these special kinds of innovations and to generate knowledge that 
can be used to stimulate their diffusion and adoption. One objective is to investigate the 
different types of eco-innovations in society today. Another is to develop a new 
classification system for eco-innovations.  

The paper is structured as follows: Section 2 contains a short description of the 
method used for the study. Section 3 provides a theoretical background relevant to the 
area under study by highlighting key issues related to the development and classification 
of innovations in general and eco-innovations in particular. Section 4 develops a new 
classification system for eco-innovations. Section 5 deals with the empirical part of the 
study where 150 eco-innovations from a Swedish National Environmental Innovation 
Competition (Miljöinnovation) are classified according to the newly developed 
classification system. Finally, in Section 6 some important conclusions and future 
research are discussed. 

2 Method 

In an attempt to answer the research questions, a study based on 150 innovations was 
conducted. The innovations selected were the winners of a Swedish National 
Environmental Innovation Competition between 1998 and 2004. The data for the study 
were obtained from different sources: the application forms used by jury members to 
assess the innovations, the publicity material published by Miljöteknikdelegationen (The 
Swedish Delegation for Sustainable Technology) and Miljöforum Halland (Regional 
Environmental Forum, Halland) in addition to interviews conducted with the project 
manager of the competition, in order to gain a more comprehensive picture of the 
winning entries. 
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3 Frame of reference 

3.1 Innovation 

The word innovation (Tidd et al., 1997) comes from the Latin innovare, which means to 
do something new. In 1934 Schumpeter defined innovation as one or more of the 
following (Sundbo, 1998): 

introduction of a new product or a new quality of a product 

introduction of a new production process 

the opening of a new market 

development of new sources of supply for raw materials or other inputs 

changes in industrial organisation. 

A later definition of innovation by OECD (2000) is based on a separation of 
process-, product- and organisational innovation (Rennings, 2000). Process innovations 
occur when a certain amount of output (product or service) can be produced with less 
input, product innovation requires improvement of an existing product or service, or the 
development of a completely new product or service while organisational innovation 
involves new types of management. 

Many attempts have been made to describe, by means of classification, how new 
products are created through inventions, innovations, product development and research 
and development. Researchers have classified innovations according to significance 
(incremental and radical innovations) (Garcia and Calantone, 2002) or the methods and 
procedures used in the development. Many researchers have suggested how models for 
product development and innovation processes can be related to one another in some sort 
of chronological order. Cooper (1994) refers to three generations of processes, while 
Nobelius (2002) mentions five generations of research and development models.  

Marinova and Phillimore (2003) have analysed the models used to describe the 
development of innovations based on innovations that take place in-house. They do not 
include innovations made by individuals or other types of organisations or institutions. 
According to them, six generations of models can be distinguished.  

1 Black box model: Almost 50 years ago, Solow (1957) pointed out an additional 
factor when trying to explain economic growth by using the established ‘production 
function/economic equation’. He stated that the unexplained portion can be 
considered as a ‘technology factor’, a ‘black box’, which needed no further analysis.  

2 Linear development (including technology push and market pull) models: During the 
1960s and 1970s, stepwise models became popular. They describe innovation as a 
gradual process that begins with knowledge generated by basic science/research, 
which progresses through applied research and engineered development, finally 
resulting in developed and marketed products. The ‘market pull’ perspective is based 
on demand, which is the trigger for technological development, manufacturing and 
finally, sale of the product. 
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3 Interactive (including coupling and integration) models view the innovation process 
as a complex network of communication within a company, but include external 
parties. The innovation process is not necessarily circular and there are also 
mechanisms for feedback.

4 System (including network and innovation system) models consider that there are 
many parties involved who, by their interactions, lay the foundation for the 
innovation process. National innovation systems (Freeman, 1991; Nelson, 1993) are 
examples of system models. The most important factor in this model is that the 
parties are linked (interconnected). 

5 Evolutionary models are inspired by, among other things, biology, and also by the 
organisational theory, thermodynamics and the national economy theory. Saviotti 
(1996) states that there are a number of concepts essential for the model’s 
explanation of innovations, such as mechanisms for creating variation (innovations 
are viewed as a type of mutation), selection (where certain mutations/innovations are 
selected and therefore survive), reproduction and inheritance (a company can learn 
from and work towards developing a kind of ‘company culture’), fitness and 
adaptation (a company will obey the demands of its surroundings). There is a 
population perspective (which holds that one should consider not only the ‘typical’ 
(average) company, but also the variation within the population), elementary 
interaction (which deals with, e.g., cooperation and conflict relations). Finally, the 
external surroundings (usually including socioeconomic and regulative factors) have 
to be considered. Simulation- and model technologies have been developed in this 
tradition (Nelson and Winter, 1982; Kwasnicki, 2000). 

6 Innovative environmental models (including learning regions) have attracted 
attention since the 1970s. Growth related to geographical areas has been studied by 
scientists within sociology, economics and especially geography. Clusters and 
networks are typical concepts within this tradition. Camagni (1991) outlined the 
following central components in an innovative environment: a production system in, 
e.g., an innovative company, territorial relations between companies and other 
parties, different territorial (private and public) parties who support 
innovation/changes, a specific cultural and representation process, as well as a 
dynamic local collective teaching process. 

Even if one could point to different generations of innovation models, it does not mean 
that a newer model replaces a previous one, but rather that there is a larger arsenal of 
available models for different situations and tasks. Generally, the complexity of the 
model increases with each new relation studied, and innovation processes are often 
described in terms of dynamic, evolutionary courses, as well as the speed and size of, and 
the degree of creativity used to reach the result: the innovation. 

Stenberg et al. (2003) suggested a model for classifying innovations based on the 
creative contributions required in the innovation process. According to the propulsion 
model, eight kinds of innovations can be distinguished and each one is based on a 
particular kind of creative contribution that helped propel it. A ‘creative contribution’ is 
defined as something that “(a) is relatively original and (b) high in quality vis-à-vis some 
purpose” (Stenberg et al., 2003, p.159). The term propulsion is used since the creative 
contributions are considered to push the area of knowledge forward. The eight types of 
contributions are shown in Table 1. 
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Table 1 Model for the classification of innovations based on creative contributions 

Type of creative contribution The contribution represents an attempt to... 

Replication Show that a given field is where it should be. The contribution 
is intended to keep the field where it is, rather than moving 
it forward. 

Redefinition Redefine the present position of the field. The current status of the 
field is seen from a new perspective. 

Forward incrementation Move the field forward to a point to which others are ready for 
it to go. 

Advance: forward 
incrementation

Move the field forward beyond the point where others are ready 
for it to go. 

Redirection Move the field from where it is currently headed to a new and 
different direction. 

Reconstruction/Redirection Move the field back to its previous position so that it may move 
forward from that point, but in a different direction from the one 
taken in the past. 

Reinitiation Move the field to a different starting point and then in a new 
direction from that point. 

Integration Move the field by combining aspects of two or more previous 
types of contributions that were formerly considered distinct or 
even contradictory. 

Source: Stenberg et al. (2003) 

The eight contributions should be seen as qualitatively separate, and there may be 
quantitative differences among contributions belonging to the same category. ‘Forward 
incrementation’ can mean either a small step within a field or a giant leap forward. 
‘Reinitiation’ may imply a restart for a whole area of knowledge or perhaps just a small 
part thereof (Stenberg et al., 2003). 

The different kinds of creative contributions have some similarities with the 40 
‘inventive principles’ used in TRIZ, the tool arsenal for creative problem solving 
developed by Altshuller (1988) and Mazur (1995). Among the principles described in 
TRIZ are different techniques for support in different types of creative contributions.  

Altshuller (1988) and Mazur (1995) studied patents and categorised them in a new 
way (i.e., by branch). He analysed almost 200 000 patents and grouped them according to 
the problem-solving techniques used. He referred to five different levels of techniques, 
from simple to complex.

1 Routine design problems – solved by methods that are well known within the 
actual specialty.

2 Minor improvements of existing systems by using methods well known to the branch 
and therefore also to the company.

3 Fundamental improvements of an existing system by using methods well known 
outside the branch. No new invention or discovery is necessary. 

4 A new generation utilising a novel principle to complete a central function in a 
system. The solution is usually obtained from the scientific field, rather than from the 
technology applied.  
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5 A rare scientific discovery or a fundamental invention creates an almost completely 
new system. 

In addition to categorising the patents, Altshuller was also interested in the number of 
patents allocated to, as well as the solutions expected from, each level. His results are 
presented in Table 2. 

Table 2 Altshuller’s classification of innovation level, number of studied patents on each 
level, type of central knowledge on each level, and number of suggested solutions 

Innovation level Percentage (%) Knowledge source 
Approximate number 
of suggested solutions 

1 Apparent solution 32 Personal knowledge 10

2 Minor
   improvement 

45 Knowledge within 
company

100

3 Major
   improvement 

18 Knowledge within branch 1.000

4 New principle  4 Knowledge outside branch 100.000 

5 Discovery  1 Everything there is to know 1.000.000 

The level at which Altshuller found the largest number of patents indicates fewer 
improvements in existing products and systems using knowledge from within the 
company. This seems reasonable in view of the fact that this study was based on patents, 
as relatively few originate in new principles and scientific discoveries. 

The above-mentioned classifications are valid for most innovations and innovation 
processes, including the part usually referred to as eco- or environmental innovations 
(used here as synonymous concepts). The following chapter begins with a few 
definitions in order to present another classification, this time of environmental 
innovations. The system used is part of the proposed system for classifying the entries in 
the environmental competition.  

3.2 Ecodesign and eco-innovation 

Ecodesign research focuses on how to integrate environmental considerations in the 
development of products, services and systems. Because the research field is still under 
development, different researchers are constantly redefining it. 

Ecodesign can be defined as: “design which addresses all environmental impacts of a 
product throughout the complete life cycle of the product, without unduly compromising 
other criteria like function, quality, cost and appearance” (ECO2-IRN, 1995). 

Another definition of ecodesign is: “Ecodesign considers environmental aspects at all 
stages of the product development process, striving for products that make the lowest 
possible impact throughout the product life-cycle” (Brezet and van Hemel, 1997).

Simon et al. (2000) take a broader perspective and also include services in their 
definition: “Ecodesign is a broad term implying a balanced view of the whole product life 
cycle and design effort focused on reducing the major environmental impacts of a 
product or service”. 
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Sherwin and Evans (2000) define ecodesign as “the design of a product, service or 
system with the aim of minimising the overall impact on the environment”. They argue 
that ecodesign is eco-product development and refers to the integration of environmental 
considerations at all stages of the product development process. 

Eco-innovation is one step beyond ecodesign and aims at developing new products 
and services that are not based on redesign or incremental changes to an existing product 
but intended to provide the consumer with the function that they require in the most 
eco-efficient way (Jones and Harrison, 2000). 

The interdisciplinary project ‘Innovation Impacts of Environmental Policy 
Instruments’ has introduced the term environmental innovation (in short: eco-innovation) 
(Klemmer et al., 1999). Eco-innovation is the process of developing new products, 
processes or services that provide customer and business value but significantly decrease 
environmental impact (James, 1997 in Jones and Harrison, 2000). 

The OECD emphasises the systemic nature of environmental innovations. In the past, 
environmental technology referred to pollution control or end-of-pipe technologies, but 
today integrated solutions are more common, and all technologies can be considered 
environmental in cases where they are employed to reduce environmental impact. 
Environmental innovations can also occur in all industries as opposed to being confined 
to the environmental goods and service sector. Innovations in a wide range of industries 
have significant environmental impacts. These aspects illustrate that environmental 
innovations are complex and involve many areas of knowledge and different industrial 
sectors (Vinnova, 2001). 

One of the many possible ways to define an environmental innovation (eco-
innovation) is to focus on its effects. According to Hemmelskamp (1997), an 
environmental innovation is an “innovation which serves to prevent or reduce burdens on 
the environment, clean up damage already caused or diagnose and monitor environmental 
problems”. A broader definition of environmental innovation (Beise and Rennings, 2003, 
p.8) is: 

“Environmental innovations consist of new or modified processes, techniques, 
practices, systems and products to avoid or reduce environmental harm. 
Environmental innovations may be developed with or without the explicit aim 
of reducing environmental harm. They may also be motivated by the usual 
business goals such as reducing costs or enhancing product quality.” 

It is important to point out that it is the effect rather than the intention that determines 
whether or not an innovation is environmental. This definition will be used in the 
present study. 

In the 1990s, one of the interesting ideas for reducing the environmental impact of 
economic activities was the factor X reduction in resource use. The factor X between 4 
and 50 may relate to a product (such as the automobile), a service (e.g., transport over a 
certain distance at a specified speed), an area of need (e.g., clothing), a sector of the 
economy (e.g., energy supply and demand) or the economy as a whole (Reijnders, 1998).  

The Factor 4 and Factor 10 concepts, both of which originated in the Wuppertal 
Institute, have gained widespread acceptance as creative concepts for the reduction of 
resource throughput in the economy (Robèrt et al., 2000). In their book Factor Four, Von
Weizsäcker et al. (1997) document 50 examples of economic activity where a Factor 4 
improvement over traditional activities was achieved by technical means. A factor of 10, 
reflecting a tenfold reduction in material flow per unit of service to be realised over a 
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period of 30–50 years, is promoted by the Carnoules Declaration (Factor 10 Club, 1995) 
and improvement is to be achieved by means of a combination of technical, financial and 
lifestyle changes. 

Eco-innovation is part of eco-efficiency and is a broader concept. Eco-efficiency is a 
dynamic concept that measures the development in environmental performance. It is 
understood as a comprehensive notion that may be applied to various levels of analysis, 
e.g., product, single company, industrial sector, the family, a region or the entire 
economy (Kemp et al., 2004). 

Eco-efficiency is a management philosophy to guide and measure the development 
of companies and other actors in terms of environmental performance. Eco-efficiency 
combines environmental and economic gains and is measured at the product or 
service level, whereas environmental technology is at the process level, a means to 
eco-efficiency. Eco-efficiency measures the value of a product or service against its 
environmental impact. It is a dynamic concept aimed at obtaining more value with less 
environmental impact (WBCSD, 2000).  

The WBCSD (2000) has identified seven elements for improving eco-efficiency: 

1 reduce material intensity 

2 reduce energy intensity 

3 reduce dispersion of toxic substances 

4 enhance recyclability 

5 maximise use of renewables 

6 extend product durability 

7 increase service intensity. 

There are many means of achieving eco-efficiency: pollution prevention, cleaner 
technology, environmentally improved products, recycling and re-use systems (loop 
closing), environmental management systems and system innovation. Eco-efficiency 
benefits may thus be achieved in many different ways, including system innovation. 
Examples of system innovation are industrial ecology (the local reuse of waste products), 
integrated water management, decentralised energy systems, or a shift from products to 
product-services. Some argue that system innovation may produce greater sustainability 
benefits (up to Factor 10 improvements compared to the Factors 2–3 improvements 
resulting from eco-efficiency options), but this remains to be demonstrated empirically 
(and may not hold true for all system innovations). The first response is favoured, as it is 
the least disruptive from a business and governmental perspective (Kemp et al., 2004). 

A number of taxonomies have been presented in order to describe various kinds of 
environmental or ecodesign innovations, which may result in different levels of 
improvement. Brezet’s (1997) studies, which have been based on ecodesign experience 
since 1990, resulted in four different types of environmental innovations that vary in 
terms of eco-efficiency (Table 3): 

1 product improvement 

2 product redesign 

3 function innovation 

4 system innovation. 
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Table 3 Brezet’s environmental innovation classification system 

Type of innovation Characteristics 

Eco-efficiency
improvement 
factor

Type 1: 

Product improvement 

Product improvements from a preventative 
environmental impact perspective for existing 
products. Product and production technology are 
the same. 

2–3

Type 2: 

Product redesign 

The product concept remains almost intact. The 
product and its components are further developed or 
replaced, for example, by introducing non-toxic 
materials, improving distribution, recycling or 
energy efficiency. 

Maximum
approximately 5 

Type 3:

Function innovation 

Not limited to existing product concepts. The 
innovation is related to how the function is achieved, 
for example, changing from paper-based information 
sources to e-mail.

Maximum
approximately 10 

Type 4:

System innovation 

The complete technological system (product, 
production chain, infrastructure and related 
institutions) is replaced by a new system.

Maximum
approximately 20 

The four types of innovations (Table 3) are all environmentally driven, but have different 
qualities and characteristics. The first type involves the improvement of products from 
the perspective of pollution prevention and environmental care. Both the product and the 
production technique will generally remain the same. The improvement in eco-efficiency 
is considered to be Factors 2–3. With the second type of innovation, product redesign, the 
product concept remains the same, but parts of the product are improved or replaced, for 
the purpose of using non-toxic materials, recycling and disassembly, improved 
distribution and energy-use reduction with respect to all components over the product life 
cycle. The environmental benefit of this second type may reach a factor of 5. The starting 
point of the third type, functional innovation, is the function of the current product. In this 
case, the way in which the product fulfils the function is changed. The general shift from 
physical products to dematerialised services belongs to this category. The environmental 
performance in fulfilling the desired function is considered to have an improvement 
potential of Factor 10. In the fourth type, system innovation, the entire technological 
system (product, production chain and associated infrastructure and institutional 
structure) is replaced. System innovation tends to create a new system; for example, 
consumption is organised in such a way that the environment does not suffer as a result, 
and other economic rules and principles are applied. It is believed that an improvement 
factor of 20 is possible (Brezet and Rocha, 2001). 

4 Development of a new classification system 

In this section a new classification system is developed. The new classification is made 
up of six categories of environmental innovations, from almost insignificant examples of 
innovation or creative contributions to scientifically based breakthroughs. The six 
categories are defined based on three criteria. The first criterion is the degree of creativity 
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and the kind of knowledge on which the innovation was based; the second is the extent of 
the innovation (does it pertain to a component within a product, the product itself, a part 
of or function within a system or the complete system?) and finally, the expected 
environmental effect. 

Table 4 New eco-innovation classification system 

Jones and 
Harrison

Altshuller
(innovation)

Brezet  
(eco-innovation)

Stenberg (creative 
contribution)

New
classification

Apparent
solution

Product
improvement

Replication 1 Product care  

Eco (re)design Minor
improvements

Product redesign Forward 
incrementation

2 Minor product
   improvement 

Eco-innovation Fundamental
improvements

Advance: forward 
incrementation

3 Major product
   improvement

Eco-innovation New generation 
solution

Function
innovation

Reconstruction/
Redirection

4 Functional
   innovation 

Eco-innovation System 
innovation

Reinitiation/
Integration

5 System
   innovation

Eco-innovation Rare scientific 
discovery

6 Scientific
   breakthrough 

Product care1 (Category 1) and development of new components in an existing product 
imply a very low level of innovation. The competence needed is regarded as standard or 
basic knowledge. The expected eco-efficiency is usually low.  

Minor product improvements (Category 2) may require a slightly higher knowledge 
base than Category 1, the so-called business specific competence which, among other 
things, entails a high level of familiarity with specific products. An eco-efficiency 
improvement of no more than Factor 5 is to be expected (compare Brezet’s classification, 
Table 3). 

Major, more fundamental product improvements or completely new products 
(Category 3) usually require a more general knowledge base, which is tied to the specific 
branch to which the product belongs. An eco-efficiency improvement factor of 10 
is possible.  

Functional innovations (Category 4), system innovations (Category 5) and scientific 
breakthroughs (Category 6) require a wide and comprehensive knowledge base that 
extends beyond a specific branch, the so-called meta competence. Category 4 indicates a 
need for a so-called lateral thinking, perhaps with the help of technicians (De Bono, 
1990). The environmental benefit of this category may achieve a factor of 10. System 
innovation (Category 5) requires the replacement of established systems by new ones. 
The creative contribution can be expected to transform the knowledge field (cf. 
Reconstruction/redirection, Reinitiation, Integration in Table 1). An improvement in 
eco-efficiency of a factor of 20 is possible.

Finally, for innovations of Category 6 (Scientific breakthrough), scientifically-led 
competencies are necessary. Such innovations could have an environmental performance 
improvement potential of no less than a factor of 20.  
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Category 5 and 6 innovations should therefore be expected to have a major impact on 
the environment and within their own fields. They can be described as disruptive 
(Carayannis et al., 2003), as they render existing products and systems (companies and 
branches) less valuable or abundant.  

Altshuller’s information (Table 2) allows a rough estimation of the number of 
innovations that can be expected at each level. The majority of innovations are expected 
to end up on the lower levels while the number at Levels 4, 5 and especially 6 will 
be low. 

5 Empirical results 

5.1 The environmental innovation competition 1998–2004 

In order to stimulate, support and speed up the development of a sustainable society, The 
Swedish Delegation for Sustainable Technology, Nutek (Swedish Agency for Economic 
and Regional Growth) and the Regional Environmental Forum, Halland, hosted an annual 
national environmental innovation contest running for seven years (1998–2004), during 
which time there were a total of 541 entries, of which 150 reached the finals. The analysis 
below is based on the 150 finalists. Each entry is an eco-innovation. 

Table 5 Number of eco-innovation entries, 1998–2004 

1998 1999 2000 2001 2002 2003 2004 Total 

Finalists  39 28 23 15 15 15 15 150 

Not finalists  62 61 50 80 48 56 34 391 

Total 101 89 73 95 63 71 49 541 

The number of innovations varied between years, as did the number of innovations 
selected for the finals. In the early years of the competition, the number of innovations 
that reached the finals was higher than during the later years. This may be important 
when comparing innovations from different years. A large number of entries reaching the 
finals increase the likelihood that less advanced innovations were selected during the first 
years. Small changes were made to the competition rules and the jury members have also 
changed over the years.  

The rules of the competition stipulate that a proposed innovation must minimise the 
burdens on the environment. It has to be resource- and energy-efficient, be manufactured 
in an environmentally friendly way and utilise appropriate materials. It may make use of 
familiar knowledge/technology in a new and effective way and can be anything from a 
simple consumer product to an advanced system solution. 

The following criteria were used by the jury to evaluate innovations: 

1 Newness 

What is unique and new? 

Is there a patent or other form of protection? 
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2 Business value 

What competitive advantages will the innovation have?

What cost savings will the user gain from the innovation? 

What other attributes will lead to the consumer picking this product/service over 
one available on the market today? 

3 Sustainability

4 Which of the following sustainability values do you consider your 
innovation provides?  

Does it save energy? 

Does it lead to savings/recycling of material or raw material?

Does it provide longer life/higher quality for the product/service?

Does it lead to lower consumption of non-renewable materials (such as minerals 
and metals)? 

Does it lead to lower consumption of non-renewable energy (such as coal, oil, 
natural gas or nuclear power) 

Does it lead to preservation of, or increased biological diversity?  

Does it lead to a more efficient way of using water and/or land resources?  

Does it highlight ethical values? 

To reach the finals, the innovation must be considered to have dual potential. It should 
have the potential to be commercially successful and, at the same time, make a 
contribution to improving the environment. 

5.2 Classifications according to Brezet’s system 

In a previous report, Halila (2003) analysed the entries that reached the finals in 1998 and 
2000 and classified them according to Brezet’s eco-innovation classification system (see 
Table 3). The results showed that most of the entries could be classified as redesign of a 
product (Type 2); the components were further developed or replaced with recycled or 
new components, which used non-toxic materials, or the product had an improved 
distribution system or saved energy. He also noted that Type 3 innovations were more 
common than Type 1 and that no Type 4 innovations reached the finals. 

A repeated analysis of the finalists during the period 1998–2004 made by two 
independent researchers, revealed no major differences compared to the results of 
Halila (2003). 

Figure 1 shows that product redesigns were the most common. On average, two out of 
three innovations (68%) were classified as product redesigns during the studied period. 
However, the proportion of redesigned products varied between 87% (1998) and 47% 
(2003). Functional innovations were also common. Twenty-two percent of the 
innovations were classified as functional, with a peak in 2003 (40%). A rather small 
number were classified as product improvements (approx. 10%), and there were no 
system innovations. 
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Figure 1 The eco-innovations classified according to Brezet’s system 

Product redesign and function innovations together cover approximately 90% of all 
innovations during the period. The classification system does not discriminate between 
innovations that are rather similar, but which at the same time could be considered to be 
distinctly different types of innovations. For example, some product redesigns were fairly 
simple, similar to the characteristics of product improvement innovations, while others 
came close to the characteristics of a functional innovation. There is, then, a need to split 
the main category ‘product redesign’ and, at the same time, consider where the 
boundaries between redesigns and product improvements, and between redesign and 
functional innovations, should be established.  

The new classification, described above, proposes a way to solve these problems 
through the introduction of a more detailed description of improvements, which are all 
considered product redesign innovations in Brezet’s classification. 

5.3 The new classification system 

The new classification system discriminates between more and less radical innovations 
and can be applied to innovations of different types, for example, eco-innovations. Using 
the new system, innovations can be classified into six different types, as illustrated in 
Table 6 and discussed in Section 4 above. 

As discussed in Section 4, the six types of innovations were developed with reference 
to many sources, Brezet’s classification system being among the most influential. There 
is, however, no classification type in the new system that is identical to Brezet’s, 
although there is sometimes a close resemblance. System innovations and functional 
innovations should, for example in most cases, but not all, be classified in a similar way 
in both classification systems. Scientific breakthrough innovations are not included in 
Brezet’s classification system. 
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Table 6 The new innovation classification system 

Type of innovation Description/Indicators

1 Product care innovation Routine design employing well-known techniques; changes do 
not lead to alterations in the product 
(e.g., new colour scheme, new make/model) 

2 Minor product
   improvement innovation 

Leads to a smaller change in product characteristics by using 
well-known techniques (e.g., model change directly based on 
previous model) 

3 Major product
   improvement innovation 

A fundamental change in the product (could be considered a 
new product) where new (known) technological solutions are 
applied (e.g., change not directly based on previous model)

4 Functional innovation A new way to fulfil a function, which leads to a new principal 
solution where knowledge is gathered from another 
technological area (e.g., calculators based on electronics as 
opposed to mechanics, or the cooling function is fulfilled by the 
refrigerator and not ice).

5 System innovation Innovations concerning complete systems, where a system can 
be traded in for a new one (e.g., when nuclear power was put to 
use as an energy source). 

6 Scientific breakthrough
   innovation 

New discoveries that lead to scientific breakthroughs (and in 
turn mainly to innovations of types 5, 4 and 3, in the order 
mentioned, e.g., the discovery of DNA)  

Figure 2 depicts the distribution of the innovations according to the new classification 
system. No innovation type dominates in the way that product redesigns do when using 
Brezet’s classification system. The most common innovations during the seven-year 
period are classified as minor product innovations (average 39%), followed by major 
product innovations (35%) and functional innovations (22%). 

Figure 2 The eco-innovations according to the new classification system 
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The general trend during the studied period, although not linear, is that the innovations 
became more advanced. A few product care innovations reached the finals in 1998–2000, 
but none have succeeded since then, and the proportion of minor product innovations has 
decreased. The proportion of major product improvement innovations increased each 
year between 1998 and 2003, as did the proportion of functional improvements. 

However, the last studied year, 2004, deviates from the general trend, as the 
proportion of minor product innovations increased while the proportion of major product 
innovations decreased. The proportion of functional innovations was the same in 2003 
and 2004.

A comparison between 2003 and 2004 does not, then, depict a trend towards more 
advanced innovations. It is difficult to discover such a trend in Figure 1, using Brezet’s 
classification system, as the product redesign innovations are too dominant.  

The two classification systems indicate rather different results. The new system 
makes it possible to discern a trend towards more advanced innovations during 
the period, thanks to its ability to discriminate between less and more advanced 
product innovations. 

The main concern of this article is not, however, to ascertain the existence of a trend 
but whether the new classification system improves our understanding of the different 
types of innovations. The new classification system provides a more detailed description 
of the innovation types and proposes a way to distinguish between innovations that are 
grouped together in Brezet’s classification system. For example, the product redesign 
innovations in Figure 1 are defined as product care, but as minor and major product 
innovations in the new classification system. 

5.4 A comparison between Brezet’s classification and the new 
classification system 

The new classification system distinguishes between innovations in a more detailed and 
somewhat different way compared to the Brezet system. Table 7 illustrates the 
distribution of innovations according to the two classification systems. 

Table 7 Comparing the results using Brezet’s and the new classification system 

Brezet’s classification 

New classification 
1 Product

improvement 
2 Product 
redesign

3 Function 
innovation

4 System 
innovation Total

1 Product care  3   3  0 0   6 

2 Minor product improvement 12  47  0 0  59 

3 Major product improvement  0  48  4 0  52 

4 Functional innovation  0   4 29 0  33 

5 System innovation  0   0  0 0   0 

6 Scientific breakthrough  0   0  0 0   0 

Total 15 102 33 0 150 
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Brezet’s product improvement innovations are classified as product care or minor product 
improvement innovations in the new system and, accordingly, the functional innovations 
are classified as major product and functional innovations. In these cases, the results of 
the two classifications systems are fairly similar. Only a few innovations are classified in 
a different way. 

The main improvement provided by the new classification system is its ability to 
distinguish between innovations, which are all classified as product redesign innovations 
in Brezet’s classification system. According to the new classification, there were 102 
product redesign innovations (68% of the 150 studied innovations) classified as either 
product care, minor or major product improvement, or functional innovations. The ability 
to distinguish between these different types of innovations is the most important 
contribution of the new classification system. 

6 Conclusion 

The overall aim of this article is to improve the understanding of eco-innovations. 
Eco-innovations are intended to solve ecological problems without reducing economic 
activity (Rennings, 2000).  

Researchers use classification systems to describe and explain how new products and 
services have been created and how these innovations should be categorised. The 
classification system developed in this study can be used to classify different types of 
innovations, among which are eco-innovations. The new system combines ideas from 
well-established classification systems in the fields of innovation research in general and 
eco-innovation research in particular. 

The way eco-innovations – which between 1998 and 2004 reached the finals in a 
Swedish national competition – are grouped according to a classification system 
proposed by Brezet is compared to the new classification system.

The new classification system improves the possibilities for distinguishing between 
innovations that are similar but not identical. A very large proportion of the analysed 
eco-innovations are, according to the Brezet classification system, product redesign 
innovations. With the help of the new classification system, it is possible to discern 
different types among those classified as product redesign innovations. Some are rather 
simple and accordingly classified as product care innovations, while others are classified 
as minor or major product improvement or even functional innovations. The new 
classification system can assist the researcher to better understand the distinguishing 
features of the different types of eco-innovations, but it is also possible to use it to 
classify other types of innovations. 

The proposed classification system has been tested on only one item of empirical 
material by two researchers. So far, the results are promising, but the classification 
system must be further developed and tested in future research. 
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Abstract

For decades we have been working towards realizing the goal of improving the living 
conditions for us and future generations here in Sweden as in other countries.  New 
improved products, processes, organization models and systems are some ways of 
achieving that goal.  Eco innovations (environmental innovations, green innovations) are 
the type of innovations which contributes to both an improved environment as well as a 
good economic exchange.  They can be considered the type of innovation where the 
innovator/entrepreneur is expecting a good market distribution, with good profit and at 
the same time contributes to an improved environment.  

The global environmental market is estimated to 4,000 billion SEK (Swedish crown) and 
the rate of growth is 5 – 10 percent per year.  However there are some indicators that eco 
innovations have a difficult time in gaining success in the market place and to spread 
among potential customers, possibly more difficult than some other kinds of innovations, 
but research regarding the diffusion of eco-innovations is limited. The study is an attempt 
to improve the understanding of eco-innovations and to generate knowledge that can be 
used to stimulate and support their diffusion and adoption. The purpose of this paper is to 
study if eco-innovations are less successful on the market than other innovations. 

Data for this study was collected via a mail survey between April 2005 and May 2005. A 
questionnaire was mailed to 285 participating and successful innovators in three 
innovation competitions in Sweden: 1) The Environmental Technology Competition, 2) 
Venture Cup and 3) Innovation Cup. The competitions are three of the most important 
ones in Sweden and we chose to study a selection of all the innovations that made it to 
the final from the time each competition started up until 2004. The response was over 
60% of the contributions from each of the three competitions, which is a very acceptable 
rate.

The empirical results show that there are differences between the different kinds of 
innovations, and that the majority of the tests (8 of 9 tests) support the hypothesis that 
environmental innovations are less successful on the market than other innovations.  

Keywords: Sustainable development, eco-innovation, environmental innovation, 
sustainable innovation 
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1. Introduction

For decades we have been working towards realizing the goal of improving the living 
conditions for us and future generations here in Sweden as in other countries.  New 
improved products, processes, organization models and systems are some ways of 
achieving that goal.  Eco innovation (environmental innovations, green innovations) is 
the term for the type of innovations which contributes to both an improved environment 
as well as a good economic exchange.  They can be considered the type of innovation 
where the innovator/entrepreneur is expecting a good market distribution, with good 
profit and at the same time contributes to an improved environment.  

However there are some indicators that eco innovations have a difficult time in gaining 
success in the market place and to spread among potential customers, possibly more 
difficult than some other kinds of innovations, but research regarding the diffusion of 
environmental innovations is limited.  The purpose of this paper is to study if 
environmental innovations are less successful on the market than other innovations. 

The study builds on five sections included introduction. The second section presents the 
theoretical frame of reference regarding the different types of innovations, their 
development and degree of success on the market. The research methods are discussed in 
the third section. The empirical results about if there is any difference between the 
development on the market of environmental and other innovations are presented in 
section four. Conclusions and future research are discussed in the last section. 

2. The development of different types of innovation’s on the market 
If we wish to compare how different types of innovations develop we have to decide what 
we mean by saying an innovation is developing and has success, as well as how to 
classify the innovations into the groups we would like to compare.  In this section we will 
first discuss how to determine innovations’ degree of development or success and 
thereafter we will discuss how to classify different types of innovations.

2.1 Innovations’ degree of success 

We have to determine what we mean by stating that an innovation is ”successful”.  There 
are at least two ways to look at an innovation’s success; one is based on a more objective 
noticeable success factor related to the innovation.  By objective based factor we mean 
the kind that gives you an understanding by looking at the annual report or different types 
of secondary sources.  One can obviously question whether information is ”objective” or 
not, but in this relation we view it as objective since it is not the innovator stating how 
successful he or she is.

The other perspective of an innovation’s success is to base it on just that, the innovator’s 
opinion of how successful it is.  This information is collected from the respondent’s 
answers on the questionnaire.
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2.1.1 Objective factors of success 

There is a fundamental problem when determining an innovation’s success because it is 
hard to clearly define what is considered an innovation.  If the innovation is considered a 
stage in the development process it has to be determined when that process starts.  
Klofsten is interested in the early stages of the business idea development, the so-called 
pre-commercial phases, and how well that idea is established on the market and how 
concrete it is (Klofsten 2005).  At the same token innovations might take form in a more 
diffuse matter which leads to a more shaped idea and this could be the basis for the 
process leading to a type of product.

Therefore the analysis could be initiated at the idea stage, but in this report we won’t 
focus on the original idea as such.  We will focus more on the distinction between 
invention and innovation and how an innovation can be transformed into a product to be 
launched on to the market place.  An invention means that there already is a type of 
existing product or service, or a combination of both, that offers a solution to a problem 
and it is usually technological. The inventor can consider applying for patent of the 
invention.

An invention that can be applied and used is considered an innovation, and anyone 
succeeding with this is considered an innovator.  The inventor and the innovator can be 
the same person but doesn’t have to be.  If someone can make others use the innovation 
and also make them pay, we call them an entrepreneur.  A company can be based around 
an innovation, which, if it’s successful, will lead to the company’s growth into a large, 
maybe even traded, company.  Someone who can take a successful innovation and make 
it possible to produce at an industrial level, usually within a larger scale company, is 
called an industrialist.  To all of these you can add the investor, who through part 
ownership or similar can offer start up capital to build a company around the innovation.   

The above simplified description about an invention developed into an established traded 
company contains several development phases, phases where an idea can stop, drop out 
or develop into the next phase.  All inventions won’t become innovations, all innovations 
won’t turn in to companies and all companies will not be traded on the stock exchange. 

The development model can, in its simplicity, be used as a rough evaluation of which 
phase the different inventions have reached.  Less successful inventions may stay 
inventions or they may reach the next level in the development chain; they become an 
innovation.  Companies are created around successful innovations, and these businesses 
can be more or less successful.  Some stay small while others don’t and those develop 
into multi national companies.  The innovation based businesses are therefore developed 
in different ways, where some are more successful than others. 

In a recently published study about the connection between organizations’ size and how 
innovative they are, the researchers found a very positive result. (Camisón-Zomoza, 
Lapiedra-Alcami et al. 2004).  Earlier research has shown contradictory results and 
researchers say it is due to different studies defining the organizations sizes differently.  
They suggest six different ways to measure the size ((Camisón-Zomoza, Lapiedra-Alcami 
et al. 2004) pg. 337):
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1. By using direct or logarithmic scales. 
2. Physical capacity, e.g. number of hospital beds. 
3. Number of employees. 
4. Measurement describing input factors, e.g. number of students at a college.
5. Measurement describing output factors, e.g. sales volume. 
6. Financial resources, e.g. the value of the organization's assets.  

In this study we will only use two of these; the company's sales volume and the number 
of employees.  We consider the companies with a great development in these two areas as 
more successful than those how don’t.  

The explained development chain reminds of and is inspired by Gunnar Eliasson’s theory 
about ”competence block” and how different parties contribute to industrial growth 
(Eliasson, Carlsson et al. 1986) (Eliasson and Eliasson 1996).  Although in the chain 
Eliasson is describing that the starting point is not the inventor, it is the competent and 
demanding customer.  Otherwise you will find the innovator, the entrepreneur, the 
investor and the industrialist, even though it is not always exactly described as above.  
Our goal in defining a development chain from inventor/invention to 
industrialist/industrial production is to create a possibility to determine how successful 
different innovations have been.  In our analysis we will not concentrate on the different 
parties' roles and their contribution to industrial development and growth, which is where 
Eliasson focuses his interest. (Eliasson and Eliasson 2002). 

As a measurement of success we will use a simplified development chain which begins 
with the invention and ends with the company listed on the stock exchange, but where the 
different phases are simplified compared to Eliasson’s model.  The chain used in the 
analysis below contains four, five or six steps, partly depending on the available 
information about the particular innovation.  We view the chain as a form of 
”development scale”, which reflects how far an invention has come in its development.  
An invention, which e.g. has had further development within a company that grew 
stronger and was introduced on the stock exchange, is according to us further along and 
more successful than if the invention had stagnated and after a few years still had not 
made it into the market place.  
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chain ” 4-step chain ” ” 5-step chain ” ” 6-step chain ”
 1 Invention / innovation 

2 Active  company 
3 Larger company  
4 Introduced on the stock 
exchange  

1 Invention  
2 Innovation 
3 company   started   
4 Financial Investment  
5 Introduced on the stock 
exchange 

1 Invention  
2 Innovation; no company  
3 Innovation; company   
started
4 Financial Investment  
5 Exit 
6 Introduced on the stock 
exchange 

Sources of 
informations 

Affärsdata +Survey+ 
Internet 

Affärsdata +Survey+ 
Internet 

Survey

Number of 
observations 

314 225 162 

Table 1 The different models used to describe the development of inventions to companies that 
has been introduced on the stock exchange, which information the classification is base on and 

the number of observations that are classified according to each model.

The reason for the number of available observations varying between the chains are due 
to the information being gathered from different sources, as well as we haven’t been able 
to classify some innovations/companies and therefore an internal omission has occurred 
in the research.  The classification has been made as follows:  

6-step chain/scale is based on a question in the survey where the respondent 
was asked to indicate if the innovation was completed without 
commercialization (1 Invention), further developed but no company created 
around the innovation (2 Innovation; no company) and so on.  The chain’s six 
steps correspond with the six given answers.  The respondent has had the 
possibility to add comments.  When several answers were checked off we 
chose the one with the highest value in the chain.  That meant if the 
respondent answered that a company had been created (the "3 Innovation; 
company started" value) and that the company had received external financial 
support, then the appointed value was 4 (4 Financial Investment). 

5-step chain/scale is based on the 6-step chain, but more information in 
regards to the innovation and the potential companies created for the 
innovation is used.  This information has been gathered through searching the 
internet (Google) and the Business data database.1  That database gives 
continuous information about companies’ operations, such as business 

1  First we searched the database using the company name and the innovation, and then we searched on the 
innovator’s name.  If the innovator’s name was found we compared the information regarding the 
company’s operations and the description of the innovation.  If there was a reasonable match between these 
descriptions we included the company in the research. 
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volume and number of employees during the last three years of operations.  
The latest reports are from (at the time of research) 2004, in some cases from 
2003.2

4-step chain/scale is based mainly on the information collected from the 
Business data database and the internet.  However, inventions and innovations 
cannot be separated with this information and therefore the two categories 
have been combined.  The Business data database contains details about 
incorporations, trading companies and limited partnerships, but you can only 
find information about business volume and number of employees for the 
incorporations. The four-step scale has been defined as the basis of the latest 
available information about the companies’ volume and number of 
employees.3  Classification has been done as the following: 

1. Invention/Innovation: No employees AND no business volume 
is available. 

2. Active company: Number of employees is greater than 0 OR 
business volume is greater than 0. 

3. Larger company: Number of employees is greater than the 
average for all companies (> 3.7) AND business volume is 
greater than the average of all companies (> 6,925K skr). 

4. Corporation: The respondent has stated on the questionnaire that 
the company is traded on the stock exchange or is included in 
any of the stock lists posted in two of the largest newspapers in 
Sweden4. Companies like these are usually not building their 
operations around one single innovation and it is hard to separate 
a single innovation's impact within the organization (this is also 
true for some companies classified as "Larger company"). 
Therefore we have not included the entire incorporated operation 
in our reviews of the innovation’s development. Instead we have 
included standard values for the volume (10M SEK) and the 
number of employees (10) for these companies.  

2  The information found in Business data follows the company’s fiscal year, where some account for the 
whole year and others account for a "broken" year, meaning the fiscal year might end on 7/1 every year.  
This does not lead to any major problems for this research since we are mostly looking for approximate and 
aggregated estimates of volume and employees for different groups of innovations/companies.  Therefore 
no recalculation to match a whole fiscal year has been performed.  
3  The variables NuÅr = latest year of available information, NuAnst = number of employees by NuÅr, 
NuOms = Volume by NuÅr 
4 Dagens Nyheter and Dagens Industri
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The 4-step development scale is therefore mainly based on the view of success discussed 
above; the increase of the business volume and the number of employees the innovation 
has generated.  In the following analysis the 4-step development scale will be used in 
combination with the 5-step scale.  In addition to these two scales we also use a 
dichotomical separation where the innovations which has developed into larger 
companies and incorporated companies are combined into one category (named ”More 
successful”) and those innovations viewed as inventions, innovations and active (small) 
companies have been combined into another category (“Less successful”).  The labels are 
not indications of one group being ”better” than the other. These labels are only based on 
company/marketing aspect of the innovations’ development.  There are innovations 
which will be labeled as less successful here that in other aspects, other than what is 
company/marketing development, would be considered as very successful.

The 6-step scale is not further used in this analysis.  The reason being the “Exit”-step in 
that chain is hard to explain.  The information about Exit is based on the replies from the 
questionnaire.  By analyzing the respondents’ answering pattern it showed that this 
particular step was difficult to considered ”higher” than some of the other steps placed 
lower on the scale.  For example, it is possible to Exit without any investor being 
involved in the financing of the company and some companies with a very small 
operation has been sold, therefore the respondent market the Exit reply.  

The development chain which the definition of success is based on is not without 
problems.  A few of these problems are discussed briefly below. 

One problem is that it can be unclear what we mean by saying an innovation is more or 
less successful.  As described above our judgment of success is only one aspect, company 
development/marketing success, and we do not touch on any other aspects.  The gauge 
we use to measure success has been operationalized to measure how the innovation has 
been the origination of the company’s sales growth and, secondary, to the increase in 
number of employees.  This means that the innovator may consider having great success 
with the development of the innovation, for example by difficult technological problems 
being solved throughout the development process, but where we still classified the 
development as less successful because of the definition marketing success we use. 

Another problem is that the innovator, and entrepreneur, wishes to create a continuously 
larger company.  There are research results which show it is far from all entrepreneurs 
who view sharing their control over their existence as positive.  Cressy & Olofsson uses 
the expression ”kontrollaversion” as a label for an entrepreneur’s desire to make all 
important decisions himself and not subordinate to anyone else’s opinion (reported in 
((Berggren, Lindström et al. 2001), pg. 252), and getting the company traded on the stock 
exchange can here be viewed as the final parting of the control ((Berggren, Lindström et 
al. 2001), pg. 262).  There are numerous researches pointing out that small business 
owners usually don’t have the ambition to grow the company.  It is usually referred to as 
”levebrödsföretag” and the small business owner is more viewed as someone with a 
particular lifestyle than someone with a growth minded attitude (Davidsson 1989); 
(Persson 1991); (Nilsson 1997). 
The kind of success we are interested in for this study is limited to a type of marketing 
success.  Success is defined as the innovation being the reason for starting a company and 
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that the company had growth in the sales of the product stemming from the innovation, 
and that the number of employees has increased.  The success is therefore not tied to the 
innovator's/entrepreneur's opinion of his own control over the innovation or company, 
neither to if the company owner's goal was for growth.  The potential kontrollaversionen 
could lead to the entrepreneur having less ambition to grow the company and that can in 
turn lead to marketing success failing to occur.  However this is completely according to 
the way we use the “objective” based concept of marketing success (successful) in this 
study.  We view successful companies/innovations as the ones showing greater growth 
than others, regardless of the innovator's/entrepreneur's intentions.  

2.1.2 Subjective factors of success  

There is a question in the respondent’s questionnaire which we use as an indicator of how 
successfully they rate their innovation. In one question of the survey they give their 
opinion whether the innovation is an invention, if it is marketed to a lesser extent, if it is 
in the market today and if it has become a great success on the market.  The answer of the 
question is used as a subjective based rate of how successful the innovation has been on 
the market, according to the opinion of the respondents. 

2.2 Classification of innovations in environmental / eco- and other innovations 

There is no gathered register for innovations in Sweden, but there are several lists of 
innovations participating in different competitions every year.  The competitions are held 
in different fashions and at times with different purposes. The empirical part of this study 
is based on three innovation competitions in Sweden: 1) The Environmental Technology 
Competition, 2) Venture Cup and 3) Innovation Cup. The competitions are three of the 
most important ones in Sweden and are described below.

The Environmental Technology Competition (ETC): In order to stimulate, support and 
hurry up the development of a sustainable society, the innovators are invited to a yearly 
national competition.  The competition has taken place every year since 1998.  
Miljöforum Halland is the most essential initiator to this competition, which nowadays 
they cooperate with Halmstad University to carry out the competition. 
The competition is open for any and all innovators.  According to the rules the proposed 
innovations have to deal with resources and energy efficiency, recycling and 
environmentally friendly material as well as ways to minimize environment damaging 
actions.  They can also deal with known techniques used in a new and resource efficient 
way.  The innovation’s area of use can differ from simple consumer products to involved 
system solutions.  The winning contribution is rewarded 100,000 Sw. cr.. 
The number of final contributions has varied throughout the years, but after six years it 
has amounted to 150. 

Venture Cup(VC): The information material about the Venture Cup (in the western 
region) explains that it’s a business plan competition where the goal is to create 
innovative companies with a potential for growth.  The competition has taken place since 
1998/99.
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The competition is open for everyone, but the competitors have to reside or have a strong 
connection to the Venture Cup region in which they are entering the competition.  You 
can enter as an individual or with a team.  The competition takes place in four regions 
within Sweden (North, South, East and West) where 10 contributions per region moves 
forward to a regional final.  The winner is awarded 200,000 Sw. cr.

Innovation Cup(IC): The purpose of the Innovation Cup competition is mainly to 
promote new business ideas and technological innovations.  Innovation Cup focuses first 
and foremost on people active within technological universities.  Interdisciplinary 
contributions and contributions that can be commercially successful may be given 
priority.  The competition has taken place since 1996.  
This competition is open for engineers with at least 120 credits, students of an 
examination work, licentiate and doctor's level as well as researchers and teachers at the 
school.  The competition starts off with four regional finals (Stockholm, Gothenburg, 
Malmö and Sundsvall) where three contributions from each region move forward to the 
national final.  The winner of the national final is awarded 100,000 Sw. cr.. 

One way of classifying the innovations studied is to have the competition that they took 
part in as a starting point. That would result in a distinction between innovations that 
participated in The Environmental Technology Competition, Venture Cup and Innovation 
Cup. The Environmental Technology Competition differs from the other regarding the 
environmental aspect of the innovation; the other two do not consider that aspect. 

In The Environmental Technology Competition the innovator has to describe the 
innovations environmental aspect in a form, and when the judges reviews the applications 
and select the final innovations the criteria of environmental consequences is important. 
This means that both the innovator and the judges claim that the innovation has positive 
environmental consequences. This suggests that these innovations should be classified as 
environmental innovations. 

How should innovations in the other two competitions be rated? There have usually no 
explicit environmental consequences. That is not an aspect when it comes to succeeding 
in the competition, therefore the innovation is not being reviewed on the basis of that. 
The competitors can highlight the environmental aspect as part of a concept, but it is not 
necessary to do so in order to participate in the competition. Even if the environmental 
aspects are not highlighted, that does not mean that the innovations lack environmental 
consequences. While participating in Environmental Technology Competition, 
environmental aspects can be highlighted, although they are toned down or not mentioned 
at all during the other competitions. Other aspects will be pointed out instead. From this 
perspective, innovations participating in Venture Cup and Innovation Cup should also be 
classified as innovations with environmental consequences. For that reason a difference is 
made between “environmental innovations”, innovations competing in Environmental 
Technology Competition, and “eco innovations”, not tied to a competition but to the 
innovators’ environmental intensions and the innovations’ environmental consequences. 
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This means that we will talk about “environmental innovations” and “eco innovations”. 
Innovations classified as “environmental innovations” have been competing in 
Environmental Technology Competition while Innovations having an environmental 
intention or/and an environmental consequence are classified as eco innovations. All 
other innovations are classified as non-eco innovations. This is based on the answers 
from two questions asked in the survey. The first question concerns the intention the 
innovator has with the innovation, and the other question concerns possible 
environmental consequences the innovator believes the innovation has.

3. Method 

The innovations we have chosen to study were among the successful at one of the three 
competitions. That means they are not representing all innovations or the ones 
participating in the competitions.  According to the judges and the competitions 
guidelines these are the innovations that were more exceptional than the others.  There is 
a criteria common to all the competitions and that is that the innovations that move 
forward to the final has a potential of becoming successful on the market.  

We chose to study a selection of the contributions among the final contestants.  The 
contributions were collected from the time each contest started up until 2004.  It proved 
to be difficult to get access to reliable and complete lists of innovations and the 
innovators addresses from both Venture Cup and Innovation Cup.  Therefore we chose to 
limit the search to only include the contributions to Innovation Cup that had reached the 
national final or the South Regional final.

All of the innovations that made it to the final at the Venture Cup West region are also 
included in the selection, as are all the finalists from the Environmental Technology 
Competition  contest.. 

The analyzed innovations are not representative for all innovations. The innovations that 
are being studied were gathered among those the judges of the contests thought to have 
the greatest success potential. The innovations could then be expected to be more 
successful than the average innovation, including those innovations considered to have a 
lesser success potential.

A questionnaire was mailed to the innovators in April 2005. There was only one 
questionnaire mailed per innovation, even if there were more than one innovator to an 
innovation. The questionnaire was mailed to the leading innovator, or the contact person, 
according to the form which the innovators fill out for the contest.  

The response rate was more than 60% from each of the three contests, which must be 
considered acceptable if we adjust for sampling frame errors. 
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 ETC VC IC 
Number of contributions/innovations included in the 
sampling frame 

150 68 67 

Sampling frame error 13 8 14
Contributions/innovations excluding sampling frame error 137 60 53 
Number of responses  87 38 36 
Response rate 63% 64% 68% 

Table 2. Samples and response rates of the survey 

We have gathered information about the innovations from several sources.  The most 
important source is the survey performed.  That information has been supplemented by 
information from several other sources.  

The different contests use different types of basis when ranking the innovations.  We 
have had access to the applications used at the Environmental Technology Competition 
and to a foundation which describes the Venture Cup contributions included in our 
research.  We have also had access to lists of those innovations that participated in the 
contests, but the quality of these lists varied a lot.    

The most important thing about the applications and lists have been the information those 
contained in regards to the innovation's name, there was usually a description of the 
innovation and the name and address of the innovator, or innovators if there was a group.  
The MiNTs5 database has been a significant help in regards to the contributions to the  
Environmental Technology Competition. 

The internet has been used to look up any missing or incomplete addresses on the lists 
provided by the contest planners. When there was confusion, for example if there were 
several people with the same name we called each one to verify which one participated in 
any of the contests. Internet was also used to search for complete information about 
innovations and innovators.

Supplementary details about the innovations have also been gathered through PRV’s 
database SE-esp@cenet.  That is also where we could find how many patents the 
innovators hold.6

5 MiljöInnovationsTorget, http://www.mintlink.com/
6 Information about the innovators different patents indicates innovativeness.  An innovator with several 
patents is viewed as more innovative than an innovator with just one.  

http://www.mintlink.com
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4. Rresult 

4.1 Classification of innovations  

4.1.1 Environmental innovations vs. non-environmental innovations 

The tables below will show how the innovations have been classified. Environmental 
innovations are innovations that have participated in the Environmental Technology 
Competition. The table below shows the distribution of environmental innovations and 
non-environmental innovations. 

 Antal % 
Environmental innovations  (MI) 87 53 
Non-environmental innovation 74 47 

whereof from VC 38  
whereof from  IC 36  

Total 161 100 

Table 3 Environmental innovations and other innovations 

About half of the innovations studied have been participating in the Environmental 
Technology Competition. Non-environmental innovations come almost equally from 
Venture Cup (VC) and Innovation Cup (IC). 

4.1.2 Eco innovations vs. non-eco innovations 

Eco innovations are classified based on the answers from two questions asked in the 
survey. The first question concerns the intention the innovator has with the innovation, 
and the other question concerns possible environmental consequences the innovator 
believes the finished innovation will have. The two questions have the same fixed 
answers to choose from. The respondent has chosen from intentions and consequences 
concerning environment and market. All innovations having an eco/environmental 
intention or an eco/environmental consequence are classified as eco innovations. All 
other innovations are classified as non-eco innovations. 

Environmental intention  Another  intention
Environmental consequence Eco-innovation Eco-innovation 
Another consequence Eco-innovation Non-eco innovation

Table 4 Classification of eco innovations and non-eco innovations. 
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The table below shows the distribution of eco innovations and non-eco innovations. 

Number % 
Eco-innovation 67 42 
Non-eco innovation 94 58 

Table 5 Distribution of eco innovations and non-eco innovations. 

The two ways of classifying the innovations leads to some innovations belonging to 
environmental/eco oriented classification in both systems, while other innovations only 
have that kind of classification in one system but not the other. The table below shows 
similarities and differences between the classifications. 

  Non-environmental 
innovation % 

Environmental
innovation % 

Total 

Eco-innovation 9 58 67 
Non-eco innovation 65 29 94 
Total 74 85 161 

Table 6 Eco innovations and environmental innovations 

According to these classifications 58 of the environmental innovations are also classified 
as eco-innovations, while 9 of the eco innovations are not classified as environmental 
innovations. The innovator claims that he/she lacks environmental intentions in 29 out of 
the 85 environmental innovations; therefore they are classified as non-environmental 
innovations. The consensus of the two classifications is big, and therefore there should 
not be any greater differences in the analysis of e.g. success. 

It is not obvious which of the classifications one should prefer. The classification 
environmental innovations focus on the contest and the analysis will partly be an 
evaluation of the contests’ success in the work of promoting development of the 
innovations. The classification eco innovations focus on the innovators’ intentions and 
the consequences, judged by the innovator. 

Since the two classifications focus on different questions the results presented in the 
upcoming analysis will be based on both classifications. The innovations will sometimes 
be classified based on the contests they have participated in. 

4.2 Do different types of innovations have different rate of success? 

As pointed out earlier, the initial analysis is based on the different types of innovations 
related to the rate of success. The innovations are categorised according to 

eco innovations vs. non-eco innovations 

environmental innovations vs. non-environmental innovations 

innovations participating in The Environmental Technology Competition 
(MI), Venture Cup (VC) and Innovation Cup (IC) 



14

The innovations rate of success are judged according to 

the position on the 4-step development chain/scale 

the position on the 5-step development chain/scale 

the innovators’ opinion about the innovation’s rate of success 

This results in nine different comparisons. The hypotheses to be questioned are 

1. Eco innovations are less successful than non-eco innovations. 

2. Environmental innovations are less successful than non-
environmental innovations. 

3. Innovations participating in the Environmental Technology 
Competition are less successful than innovations participating in 
Venture Cup and Innovation Cup. 

For a hypothesis to be supported in examination the level of significance must be at least 
0.1, which must be considered a milder requirement in judging if there are distinctions 
between the different groups of innovations.7 The result of the nine tests are shown 
below.

4.2.1  Ecoinnovation vs. non-ecoinnovation / position on the  4-step development scale 

The result is shown in the following table. In the upper part is shown the distribution, 
expressed as a percentage, of non-eco innovations respective eco innovations, the total 
distribution and the number of innovations that the calculation is based on. 
In the lower part of the table it is shown the result of a Chi-square. A Chi-square test is a 
simple way to test if the row and the column variables are independent or not. If there is 
no difference between the different kinds of innovations, then Chi-square is not
significant.

4-step development  scale Non-eco innovation Eco-innovation Total N 

1 Invention/ Innovation 42.6 52.2 46.6 75
2 Active  company 21.3 32.8 26.1 42
3 Larger company 25.5 11.9 20.0 32
4 Introduced on the stock exchange 10.6 3.0 7.5 12

Total 100,0% 100,0% 100,0%
N 94 67 161

Test statistic Value df Prob
Pearson Chi-square 9.5012 3.00 0.023 

Tabell 7 Ecoinnovation vs. non-ecoinnovation development on the 4-step scale.

7 The hypothesis examined says that there is no difference. If the difference is not large enough for a value 
of significance less than 0.1 we consider that there is no difference and the hypothesis is rejected. The 
examination is two-sided while the hypothesis is one-sided. No adjustments are done to correct that. An 
adjustment would imply that the probability of finding significant differences would increase. 
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The hypothesis that eco innovations are less successful than non-eco innovations receives 
support regarding to the significance level used at the test. 

4.2.2 Eco-innovation vs. non-eco innovation / position on the  5-step development scale  

5-step development scale Non-eco-
innovation %

Eco-innovation 
%

Total 
%

N

1 Invention  16.8 19.4 17.9  2
2 Innovation 8.4 19.4 13.0  2
3 company started   36.8 38.8 37.6  6
4 Financial investment 27.4 19.4 24.1  3
5 Introduced on the stock 10.6 3.0 7.4  1

Total 100.0 100.0 100.0  
N 95 67   162       

Test statistic Value    df Prob
Pearson Chi-square 7.89 4.00 0.095

Tabell 8 Eco-innovation vs. non-eco innovation development on the 5-step scale. 

The hypothesis that eco innovations are less successful than non-eco innovations receives 
support regarding to the significance level used at the test. 

4.2.3 Eco-innovation vs. non-eco innovation / subjective opinion of the respondents

Subjective assessment of success               Non-eco innovation 
%

Eco-innovation 
%

Total 
%

N

1 Invention 44.1 38.5 41.8 66
2 Limited  market introduction 27.0 38.5 31.6 50
3 Is on the market 20.4 16.9 19.0 30
4 Big market success 8.6 6.2 7.6 12

Total 100.0 100.0 100.0 
N 93 65  158

Test statistic Value Df Prob
Pearson Chi-square 2.46 3.00 0.482

Tabell 9 Eco-innovation vs. non-eco innovation development based on the innovators own 
opinion of success 

The hypothesis that eco innovations are less successful than non-eco innovations receives 
no support regarding to the significance level used at the test. 

4.2.4 Environmental innovation vs. non-environmental innovation/ position on the 4-step 
development scale

The tests of the hypothesis regarding environmental innovations are made on so big 
information that possible. It means that the number of observations become bigger at 
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these tests since they not only builds on the answers from the survey. They are also based 
on the material gathered through searching on the internet and in the business database. 

4-step development  scale Non- environmental 
innovation %

Environmental
innovation %

Total
%

N

1 Invention/ Innovation 40.5 54.4 49.8 111
2 Active  company 23.0 29.5 27.4 61
3 Larger company 24.3 13.4 17.0 38
4 Introduced on the stock exchange 12.2 2.7 5.8 13

Total 100.0 100.0 100.0
N 74 149 223

Test statistic Value df Prob
Pearson Chi-square 13.74 3.00 0.003 

Tabell 10 Environmental innovation vs. non-environmental innovation development on the 4-step 
scale.

The hypothesis that environmental innovations are less successful than non-
environmental innovations receives support regarding to the significance level used at the 
test.

4.2.5 Environmental innovation vs. non-environmental innovation/ position on the 5-step 
development scale

5-step development scale               Non- environmental 
innovation %

Environmental
innovation %

Total % N 

1 Invention  20.3 23.8 22.7 51
2 Innovation 5.4 18.5 14.2 32
3 company   started   31.1 43.0 39.1 88
4 Financial investment 31.1 11.9 18.2 41
5 Introduced on the stock exchange 12.2 2.6 5.8 13

Total 100.0 100.0 100.0 
N 74 151 225

Test statistic Value df Prob
Pearson Chi-square 25.91 4.00 0.000

Tabell 11 Environmental innovation vs. non-environmental innovation development on the 5-step 
scale.

The hypothesis that environmental innovations are less successful than non-
environmental innovations receives support regarding to the significance level used at the 
test.
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4.2.6 Environmental innovation vs. non-environmental innovation/ subjective opinion of 
the respondents

Subjective assessment of success             
Non-eco 
innovation % Eco-innovation % Total % N 

1 Invention 53.4 31.8 41.8 66
2 Limited  market introduction 16.4 44.7 31.6 50
3 Is on the market 21.9 16.5 19.0 30
4 Big market success 8.2 7.1 7.6 12

Total 100.0 100.0 100.0 
N 73 85 158

Test statistic Value df Prob
Pearson Chi-square 15.01 3.00 0.002

Tabell 12 Environmental innovation vs. non-environmental innovation development based on the 
innovators own opinion of success 

The hypothesis that environmental innovations are less successful than non-
environmental innovations receives support regarding to the significance level used at the 
test.

4.2.7 MI- VC-IC- competitions / position on the 4-step development scale

4-step development  scale IC
%

MI  
%

VC   
%

Total 
%

N

1 Invention/ Innovation 62.1 54.7 44.0 52.9 166 
2 Active  company 13.6 29.1 34.0 27.4 86 
3 Larger company 10.6 13.5 22.0 15.6 49 
4 Introduced on the stock exchange 13.6  2.7 0.0 4.1 13 

Total 100.0  100.0 100.0 100.0 
N 66 148 100  314 
Test statistic Value df Prob
Pearson Chi-square 32.30 6.00 0.000

Tabell 13 Development of innovations from MI  vs. VC and IC on the 4-step development scale 

The hypothesis that innovations participating in the Environmental Technology 
Competition are less successful than innovations participating in Venture Cup and 
Innovation Cup receives support regarding to the significance level used at the test.
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4.2.8 ETC- VC-IC- competitions / position on the 5-step development  

5-step development scale               IC
%

MI
%

VC  
%

Total 
%

N

1 Invention  22.2 24.0 17.9 22.7 51
2 Innovation 5.6 18.7 5.1 14.2 32
3 company   started   30.6 43.3 30.8 39.1 88
4 Financial investment 16.7 11.3 46.2 18.2 41
5 Introduced on the stock exchange 25.0 2.7 0.0 5.8 13

Total 100.0 100.0 100 100.0 
N 36 150 39 225

Test statistic Value df Prob
Pearson Chi-square 57.25 8.00 0.000

Tabell 14 Development of innovations from ETC vs. VC and IC on the 5-step 
development scale 

The hypothesis that innovations participating in the Environmental Technology 
Competition are less successful than innovations participating in Venture Cup and 
Innovation Cup receives support regarding to the significance level used at the test.

4.2.9 8 MI- VC-IC- competitions / subjective opinion of the respondents  

Subjective assessment of success             IC % MI % VC% Total% N 
1 Invention 52.8 32.1 52.6 41.8 66 
2 Limited  market introduction 19.4 44.0 15.8 31.6 50 
3 Is on the market 19.4 16.7 23.7 19.0 30 
4 Big market success 8.3 7.1 7.9 7.6 12 

Total 100.0 100.0 100.0 100.0  
N 36 84 38  158 

Test statistic Value df Prob 
Pearson Chi-square 13.51 6.00 0.036 

Tabell 15 Development of innovations from MI vs. VC and IC based on the innovators own 
opinion of success 

The hypothesis that innovations participating in the Environmental Technology 
Competition are less successful than innovations participating in Venture Cup and 
Innovation Cup receives support regarding to the significance level used at the test.
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5. Conclusion

The majority of the tests support the hypothesis that innovations that participated in 
Environmental Technology Competition and environment-/ecoinnovations have a worse 
development than other innovations. The result of the nine tests is summarized in the 
table below. 

The degree of success 4-step chain 5-step chain The innovator opinion 
about his own innovation

Eco < non-eco 
Yes* Yes* No 

Environmental < non-environmental 
Yes*** Yes*** Yes** 

MI< VC/IC 
Yes*** Yes*** Yes* 

Significance level: * <= 0,1 **<= 0,01 ***<= 0,001     
Table 16 Summary of the tests of the hypothesis that Eco-/ Environmental innovations and innovations 
participating in participating in the Environmental Technology Competition (MI) have worse development 
than other innovations. 

All the tests except one give support for the hypothesis on at least the lowest significance 
level used at the test. The only exception is when the respondent assesses the degree of 
success of his own innovation. In that case it exists none difference between 
eco- and non-eco innovations. The innovators opinion about his own innovations rate of 
success displays generally speaking a lower difference in success than the more objective 
assess scales. 

At a comparison between the test results for the different typologies shows an important 
difference between Chi-square values. It lies highest for the typologies that follow the 
competitions. The reason to it is that it exist big differences between the innovations that 
participate in the different competitions. Especially, the innovations from Innovation Cup 
appear to be more successful than innovations from the other competitions. 

Taken all in all, the empirical results show that it exists differences between the different 
kind of innovations, and the differences follows the formulate hypothesis. At the same 
time it is important to establish that the differences are not especially dramatic. 
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Abstract

There are indications that eco-innovations have had a hard time gaining success in the 
marketplace and spreading significantly among potential customers, perhaps even harder than 
other kinds of innovations. The purpose of this study is to identify factors which can contribute to 
the explanation of why environmentally focused innovations have a poorer market development 
than other innovations.

We have based our study on the material from 285 innovations that moved on to the finals in 
three innovation contests: the Environmental Technology Competition, Venture Cup and 
Innovation Cup. The Environmental Technology Competition is a yearly national contest held to 
stimulate, support and hurry the development of a sustainable society. Venture Cup is a business-
plan contest which aims to create innovative companies with growth potential. Innovation Cup is 
a contest which promotes new business ideas and technological innovations. The proportion of 
replies from the contributions in each of the three contests is about 60%. 

With a developed analysis model, factors are found to help explain the difference in the degree of 
market success between different kinds of innovations. We have analyzed four groups of factors, 
related respectively to (1) the innovator, (2) the innovation, (3) the development process, and (4) 
certain aspects of the surroundings with importance to the development.  

One conclusion that can be drawn is that there are many factors where the environmental/eco-
innovators and innovations differ from the others. The environmental/eco-group is older, mainly 
of men, with lower technical or other education; they are more innovative (with more approved 
patents) and their network has a stronger connection to family. The environmental/eco-
innovations are less geared towards industrial customers and currently have no major 
competition, according to the innovators. The development process for these innovations is 
different from that of other innovations, in that the time spent is much longer and the access to 
risk capital and contacts with business angels are rare. The environmental/eco-innovators view 
the general surroundings more positively than the others.

Keywords: Sustainable development, eco-innovation, environmental innovation, sustainable 
innovation
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1. Introduction 

Stimulating and supporting the development and diffusion of new products, processes, 
organizational models and systems are diverse ways to improve the living conditions for present 
and future generations. Environmental innovation (eco-innovation, green innovations and 
sustainable innovation) is the term for the type of innovations which contributes to an improved 
environment as well as a good economic exchange. They can be considered the type of 
innovation where the innovator/entrepreneur is expecting a good market distribution, with good 
profit, and at the same time contributes to an improved environment. 

In a study about “the forgotten innovations”, Berggren et al. (2005) ask what kinds of innovations 
drive the growth in the Swedish economy. There are no environmental innovations among the 
examples they are discussing. Is it because this type of innovations is less successful than other 
innovations, or could the type be added to the examples of growth-promoting innovations 
considered in the study?  

However, there are some indications that environmental innovations have a difficult time in 
gaining success in the marketplace and spreading among potential customers, possibly more 
difficult than for some other kinds of innovations; but research regarding the diffusion of 
environmental innovations is limited. In a recent study of environmental innovations' diffusion, 
the authors show that environmental innovations are less successful on the market than other 
innovations (Hörte & Halila, 2007). 

The research question asked in this article is why environmental innovations have a worse market 
development than other innovations, and the main aim of the study is to identify primary reasons 
for the differences in market success between environmental and other innovations. 

The article is structured in five sections, including the introduction. The second section discusses 
issues of methodology, methods and how the data are gathered. The third section introduces the 
theoretical frame of reference of the article and discusses the definition of a successful 
innovation. Section four presents a model of analysis and the differences between various types 
of innovations’ development are discussed, as are empirical results regarding factors that describe 
the difference in market success between environmental and regular innovations. The final 
section presents the conclusions and some suggestions about future research.  

2. Method 

There is no collective register for innovations in Sweden, but there are several lists of innovations 
participating in different competitions every year. The competitions are held in different fashions 
and at times with different purposes. The empirical part of this study is based on three innovation 
competitions in Sweden: (1) the Environmental Technology Competition, (2) Venture Cup and 
(3) Innovation Cup. The competitions are three of the most important ones in Sweden and are 
described below.

The Environmental Technology Competition (ETC): In order to stimulate, support and hurry up 
the development of a sustainable society, the innovators are invited to a yearly national 
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competition. The competition has taken place every year since 1998. Miljöforum Halland 
(Regional Environmental Forum, Halland) is the most essential initiator of this competition. 
Nowadays it cooperates with Halmstad University to carry out the competition. 

The competition is open for any and all innovators. According to the rules, the proposed 
innovations have to deal with resources and energy efficiency, recycling and environmentally 
friendly material as well as ways to minimize environment-damaging actions. They can also deal 
with known techniques used in a new and resource-efficient way. The innovation’s area of use 
can differ from simple consumer products to involved system solutions. The winning 
contribution is rewarded with 100,000 SEK (Swedish Crowns). The number of final contributions 
has varied throughout the years, but after six years it has amounted to 150. 

Venture Cup (VC): The information material about the Venture Cup (in the western region) 
explains that it is a business-plan competition whose goal is to create innovative companies with 
a potential for growth. The competition has taken place since 1998/99.  

The competition is open for everyone, but the competitors must reside in or have a strong 
connection with the Venture Cup region in which they are entering the competition. One can 
enter as an individual or with a team. The competition takes place in four regions within Sweden 
(North, South, East and West) where 10 contributions per region move forward to a regional 
final. The winner is awarded with 200,000 SEK. 

Innovation Cup (IC): The purpose of the Innovation Cup competition is mainly to promote new 
business ideas and technological innovations. Innovation Cup focuses first and foremost on 
people active within technological universities. Interdisciplinary contributions and contributions 
that can be commercially successful may be given priority. The competition has taken place since 
1996.

This competition is open for engineers with at least 120 credits, students doing examination 
work, licentiate and doctoral level as well as researchers and teachers at the school. The 
competition starts with four regional finals (in Stockholm, Gothenburg, Malmö and Sundsvall). 
Three contributions from each region move forward to the national final. The winner of the 
national final is awarded with 100,000 SEK.

We chose to study a sample of the contributions among the final contestants. The sampling 
frames consisted of innovations from the time each contest started until 2004. It proved to be 
difficult to get access to reliable and complete lists of innovations and the innovators’ addresses 
from both Venture Cup and Innovation Cup. Therefore we chose to limit the sampling frames of 
these contests, to include only the contributions to Innovation Cup that had reached the national 
final or the South Regional final, and the VC contributions that made it to the final (step 3 of the 
contest) in the western Region. All the finalists from the ETC contest were included.  

The analyzed innovations are not representative for all innovations. The innovations that are 
being studied were gathered among those the judges of the contests thought to have the greatest 
success potential. The innovations could then be expected to be more successful than the average 
innovation, including those innovations considered to have a lesser success potential.  
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The questionnaire was mailed to the innovators in April 2005. There was only one questionnaire 
mailed per innovation, even if there were more than one innovator to an innovation. The 
questionnaire was mailed to the leading innovator, or the contact person, according to the form 
which the innovators fill out for the contest.

The response rate was more than 60% from each of the three contests, which must be considered 
acceptable if we adjust for sampling frame errors. 

.
 ETC VC IC 
Number of contributions/innovations included in the sampling frame 150 68 67 
Sampling frame error 13 8 14
Contributions/innovations excluding sampling frame error 137 60 53 
Number of responses  87 38 36 
Response rate 63% 64% 68% 

Table 1. Samples and response rates of the survey 

The sampling frame errors have several causes. Most commonly,  some innovations have been 
participating in more than one contest. When that is the case, we use the following procedure. If 
an innovation is competing in ETC and also in any of the other two contests it is coded as an 
ETC-contribution. If it is competing in both VC and ETC it is randomly assigned to one of the 
competitions. Another reason for sampling frame errors is that the innovator has passed away or 
has not been identifiable for different reasons.

The central information source of the analysis is a questionnaire survey, but further information 
regarding the innovations and the innovators is gathered from databases covering patents1 and 
commercial information2 and searching the Internet. The forms used in the contests to collect 
information about the innovations were also an important source of information. 

Information about the innovator, the characteristics of the innovation, the development process of 
the innovation, its market success, and how the innovator views certain characteristics in the 
surroundings was compiled. 

3. Innovations’ development and market success of innovations

If we wish to compare how different types of innovations develop, we have to decide what we 
mean by saying an innovation is developing and has success. There are at least two ways to look 
at an innovation’s success. One is based on a more objective noticeable success factor related to 
the innovation. An objective success factor is based on information provided by different types of 
secondary sources, such as information obtained from a commercial database or provided by an 

1 Information about the innovations has been gathered through The Swedish Patent and Registration Office’s 
database (SE-esp@cenet). Information about the innovators different patents indicates innovativeness. An innovator 
with several patents is viewed as more innovative than an innovator with just one.  

2 Information about the innovation related companies’ development of business volume and the number of 
employees, which has helped us determine the degree of success, are gathered from the Commercial data database 
(Affärsdata).  
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annual report of the company. One can obviously question whether such information is to be 
considered as “objective” or not. We judge it objective since it is not the innovator that declares 
how successful he or she is.  

The other perspective on an innovation’s success is to base it upon just that, the innovator’s 
opinion of how successful it is. This information is collected from the respondent’s answers on 
the questionnaire. 

3.1 Objective success factors 

There is a fundamental problem when determining an innovation’s success because it is hard to 
clearly define what is considered an innovation. If the innovation is considered a stage in the 
development process, it has to be determined when that process starts. Klofsten is interested in 
the early stages of the business idea development, the so-called pre-commercial phases, and how 
well the idea is established on the market and how concrete it is (Klofsten 2005). By the same 
token, innovations might take form in a more diffuse matter which leads to a more shaped idea, 
and this could be the basis for the process leading to a type of product.

Therefore the analysis could be initiated at the idea stage, but in this report we will not dwell on 
the original idea as such. We will focus more on the distinction between invention and innovation 
and how an innovation can be transformed into a product to be launched in the marketplace. An 
invention means that there already is a type of existing product or service, or a combination of 
both, that offers a solution to a problem. The inventor may consider applying for a patent on the 
invention.

An invention that can be applied and used is considered an innovation, and anyone succeeding 
with this is considered an innovator. The inventor and the innovator may be the same person but 
need not be. If someone can make others use the innovation and also make them pay, we call 
him/her an entrepreneur. A company can be based around an innovation which, if successful, will 
lead to the company’s growth into a large, perhaps even stock-traded, company. Someone who 
can take a successful innovation and make it possible to produce at an industrial level, usually 
within a larger-scale company, is called an industrialist. To all of these can be added the investor 
who, through partial ownership or the like, can offer start-up capital to build a company around 
the innovation.

The above simplified description of an invention developed into an established traded company 
contains several development phases, in which an idea can stop, drop out or develop into the next 
phase. Far from all inventions will become innovations, not all innovations will turn into 
companies, and not all companies will be traded on the stock exchange. 

The development model can, in its simplicity, be used as a rough evaluation of which phase a 
specific invention has reached. Less successful inventions may remain inventions or they may 
reach the next level in the development chain to become innovations. Companies are created 
around successful innovations, and these businesses can be more or less successful. Some stay 
small while others do not and these may develop into multinational companies. The innovation-
based businesses are therefore developed in different ways, and some are more successful than 
others.
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In a recently published study about the relationships between organizations’ size and how 
innovative they are, the researchers found a positive result (Camisón-Zomoza et al., 2004). They 
state that earlier research has shown contradictory results because different studies use different 
definitions of the size of an organization. They suggest six ways to measure the size of an 
organization:
1. By using direct or logarithmic scales. 
2. Physical capacity, e.g. number of hospital beds. 
3. Number of employees. 
4. Measurement describing input factors, e.g. number of students at a college.
5. Measurement describing output factors, e.g. sales volume. 
6. Financial resources, e.g. the value of the organization's assets. (Camisón-Zomoza et al.,  

2004.)

In this study we will only use two of these: the company's sales volume and the number of 
employees. We consider the companies which have a great development in these two areas as 
more successful than those which do not.  

The explained development chain is inspired by Gunnar Eliasson’s theory about a “competence 
bloc” and how different parties contribute to industrial growth (Eliasson et al., 1986; Eliasson and 
Eliasson, 1996). Eliasson defines the starting point of the chain as the competent and demanding 
customer, followed by the innovator, the entrepreneur, the investor and the industrialist. Defining 
a development chain makes it possible to determine how successful different innovations have 
been. In our analysis we will not concentrate on the different parties' contributions to industrial 
development and growth, which is where Eliasson focuses his interest (Eliasson and Eliasson 
2002), but will only use the development change to judge the success of an innovation. An 
innovation which has passed many stages is considered to be more successful than an innovation 
which is still in the early stages of the chain. 

We use a simplified development chain to measure the success of an innovation. We view the 
chain as a form of “development scale”, which reflects how far an innovation has come in its 
development. It contains four steps. The first step is the invention/innovation; it moves to a 
second step if the innovation is used to form a small operating company, then to a third step if the 
company is growing into a larger company, and reaches the final step if the company is 
successful enough to be listed on the stock exchange. An innovation which e.g. has had further 
development within a company that grew stronger, and may have been introduced on the stock 
exchange, is then considered to be more successful than if the innovation had stagnated and after 
a few years still had not made it into the marketplace.  

Step 1:  Invention / innovation 
Step 2:  An active company has been started based on the innovation 
Step 3:  Developed into a larger company 
Step 4:  The company is introduced on the stock exchange 

Table 2. The “four-step development chain” used to judge the success of an innovation 

The classification has been made as follows:  
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The positioning of an innovation in the chain is primarily based on a question in the survey, 
where the respondent was asked to indicate if the innovation was completed without 
commercialization (“Invention”), if it was further developed but no company was created around 
the innovation (“Innovation; no company”), and if an company had been started based on the 
innovation  "Innovation; company started". Additional information in regard to the innovation 
and the potential companies created for it has been gathered through searching the Commercial 
database (Affärsdata) and the Internet (e.g. Google).3  The database gives continuous information 
about companies’ operations, such as business volume and number of employees during the last 
three years of operations. The latest reports (at the time of research) are from 2004, in some cases 
from 2003.4

The database contains details about corporations, trading companies and limited partnerships, but 
one can only find information about business volume and number of employees for the 
corporations. If no company information was found in the database, information about the 
company was searched for by using Google and other search engines.

The four-step scale has been coded on the basis of the latest available information about the 
companies’ volume and number of employees.5  Classification has been done as follows: 

Step 1: Invention/Innovation: No employees AND no business volume is available. 

Step 2: Active company: Number of employees is greater than 0, OR business volume is 
greater than 0. 

Step 3: Larger company: Number of employees is greater than the average for all companies (> 
3.7) AND business volume is greater than the average of all companies (> 6.925K SEK). 

Step 4: Corporation: The respondent has stated on the questionnaire that the company is traded 
on the stock exchange or is included in any of the stock lists posted in two of the largest 
newspapers in Sweden6. Companies like these are usually not building their operations 
around one single innovation and it is hard to separate a single innovation's impact 
within the organization (this is also true for some companies classified as "Larger 
company"). Therefore we have not included the entire incorporated operation in our 
reviews of the innovation’s development. Instead we have included standard values for 
the volume (10M SEK) and the number of employees (10) for these companies.  

The four-step development scale is therefore mainly based on the view of success discussed 
above: the increase of the business volume and the number of employees the innovation has 
generated. We also recalculated the four-step chain into two categories: “more successful” and 
“less successful”. The innovations which have developed into larger companies and incorporated 
companies are combined into one category (named “More successful”) and those innovations 
viewed as inventions, innovations and active (small) companies have been combined into another 

3  First we searched the database by using the company name and the innovation, and then we searched on the innovator’s name. If the innovator’s 
name was found, we compared the information regarding the company’s operations and the description of the innovation. If there was a 
reasonable match between these descriptions, we included the company in the research. 
4  The information found in Business data follows the company’s fiscal year, where some account for the whole year and others account for a 
"broken" year, meaning the fiscal year might end on 7/1 every year. This does not lead to any major problems for this research since we are 
mostly looking for approximate and aggregated estimates of volume and employees for different groups of innovations/companies. Therefore no 
recalculation to match a whole fiscal year has been performed.  
5  The variables NuÅr = latest year of available information, NuAnst = number of employees by NuÅr, NuOms = Volume by NuÅr 
6

Dagens Nyheter and Dagens Industri
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category (“Less successful”). The labels are not indications of one group being “better” than the 
other, but are only based on company/marketing aspects of the innovations’ development.  

The development chain which the definition of success is based on is not without problems. A 
few of these problems are discussed briefly below. 

There are innovations which will be labeled as less successful in this study that would be 
considered very successful in other respects than company/marketing development. Our 
judgment of success focuses on only one aspect, company development/marketing success, and 
we do not touch on any other aspects. The gauge we use to measure success has been 
operationalized to measure how the innovation has been the origination of the company’s sales 
growth and, secondarily, the increase in number of employees. This means that the innovator may 
see great success with the development of the innovation, for example due to difficult 
technological problems being solved throughout the development process, while we still have 
classified the development as less successful because of the definition we use. 

Another problem is that the measure of success assumes that the innovator wishes to create a 
continuously larger company. There are research results which show that far from all innovators 
view it as positive to share the control over the innovation or the company. Many innovators, and 
entrepreneurs, want to make all important decisions by themselves and not be subordinate to 
anyone else’s opinion, and getting the company traded on the stock exchange can be viewed as 
the final parting of the control (Berggren et al., 2001). There is abundant research pointing out 
that small-business owners usually do not have the ambition to expand the company. The small-
business owner is sometimes viewed as someone with a particular lifestyle, and not as someone 
with a growth-minded attitude (Davidsson, 1989; Persson, 1991b). 

The kind of success we are interested in for this study is limited to a type of success in 
developing the innovation into a successful company. The success is therefore not tied to the 
innovator's/entrepreneur's opinion of his own control over the innovation or company, nor to 
whether the company owner's goal was growth. This is completely according to the way we use 
the “objectively” based concept of market success in this study. We view (objectively) successful 
companies/innovations as the ones showing greater growth than others, regardless of the 
innovator's/entrepreneur's intentions.  

3.2 Subjective success factors

The innovator’s own view of how successful his innovation has been is also considered. There is 
one question in the respondent’s questionnaire which we use as an indicator of how successfully 
they rate their innovation. In the answer to the question they give their opinion whether the 
innovation is an invention, if it is marketed to a lesser extent, if it is in the market today and if it 
has become a great success on the market. The answer is used as a subjectively based rating of 
how successful the innovation has been on the market, according to the opinion of the 
respondents. No secondary information sources are used to complement these answers. 
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4. Model of analysis, results and discussion

The model we use to discuss the differences between different innovations’ success is the same as 
that used to formulate the questionnaire. The fundamental explanatory factors are tied to the 
innovator, the innovation, the development process of the innovation, and factors that are in the 
external surroundings of the innovator and the innovation. The model is summed up in Figure 1. 

The factors are those that earlier studies have considered important when analyzing the 
innovations’ creation and development, and many of the questions included in the questionnaire 
have been gathered from earlier studies, such as:

Wejnert’s discussion of the diffusion of innovations (Wejnert, 2002).  

Rogers regarding the decision of actors whether to accept or decline an innovation 
(Rogers, 1995). 

Van de Ven regarding the surrounding factors' importance to the development of 
innovations (Van de Ven et al., (1989/2000).

Åstebro regarding the importance of marketing and technical factors for innovations’ 
survival and success (Åstebro and Elhedhli, 2003; Åstebro and Simons, 2003; 
Åstebro and Dahlin, 2005; Åstebro and Michela, 2005); 

The Danish Disk study’s way of researching innovation systems (Kristensen et al., 
1997).

Nilsson's discussion of the degree of small businesses’ marketing and production 
orientation (Tushman, 1997).  

Utterback’s and others’ studies about how big a change an innovation brought to e.g. 
a branch (Utterback, 1994; Meyer and Utterback, 1995; Garcia and Calantone, 2002).

The importance of the innovator having access to different networks (Valente, 1996; 
Landström and Johannisson, 1999; Valente, 1999).
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Figure 1. The general model of analysis. (Developed from Hörte and Halila, 2007.) 

Section 3 discussed the development chain and how that chain is used to measure the market 
success of an innovation. In the next section a classification of innovations into eco-innovations 
and regular innovations is presented. The following sections discuss factors related to the 
innovator, the innovation, the development process and factors connected with the surroundings, 
and how these factors bear upon the successfulness of the two types of innovations.  

4. 1 Classification of innovations as environmental/eco- and other innovations 
One way of classifying the innovations studied is to have the contest that they took part in as a 
starting point. This would result in a distinction between innovations that participated in the ETC, 
VC and IC. The ETC differs from the others regarding the environmental aspect of the 
innovation; the other two do not consider that aspect. 

In the ETC, the innovator has to describe the innovation’s environmental aspect on a form; and 
when the judges review the applications and select the final innovations, the criterion of 
environmental consequences is important. This means that both the innovator and the judges 
claim that the innovation has positive environmental consequences. This suggests that these 
innovations should be classified as environmental innovations. 

How should innovations in the other two contests be rated? Environmental consequences are not 
stated as important in these contests, as the main focus is on market opportunities. Therefore, the 
innovations are not reviewed on the basis of environmental consequences. The innovators 
competing in the contest can, however, highlight environmental consequences of the innovation 

Factors 
related to the 
innovation

Factors 
related to the 
innovator

Diffusion / 
Market success: 

Position in the 
development chain  

Adoption
of the innovation 

Diffusion of
the innovation 

InnovationInnovator

Factors related 
to the 
surroundings

For example: 
Education  
Competence  
Network 
Resources 

For example: 
Type of innovation 
Cost aspects  
Competition aspects 
Technology level 
Market news 
Degree of radicality 

For example: 
Regulations 
Degree of 
predictability

Factors 
related to the 
development
process

Access to 
resources, 
capital etc.

Development chain: 
1 Invention/Innovation 
2 Innovation  Active 

company 
3 Larger company 
4 Incorporation, stock exchange 



11

as part of the business concept, but it is not necessary to do so in order to participate in the 
competition. Even if the environmental aspects are not highlighted, this does not mean that the 
innovations lack environmental consequences.  

In some cases the same innovation is competing in both the ETC and some of the other contests. 
While participating in ETC, environmental aspects can be highlighted, although they are toned 
down or not mentioned at all during the other contests. Other aspects will be pointed out instead. 
From this perspective, innovations participating in the VC and IC contests should also be 
classified as innovations with environmental consequences. For that reason a distinction is made 
between “environmental innovations”, innovations competing in the Environmental Technology 
Competition, and “eco-innovations” tied not to a specific contest but to the innovators’ 
environmental intentions and the innovations’ environmental consequences. 

This means that we will speak of “environmental innovations” and “eco-innovations”. 
Innovations classified as “environmental innovations” have been competing in the ETC. If the 
innovator has an environmental intention and/or the innovation has an environmental 
consequence, it is classified as an eco-innovation. All other innovations are classified as non-eco-
innovations.

The following table shows how the innovations have been classified. The environmental 
innovations comprise those competing in the ETC. The division of environmental and non-
environmental innovations is shown in Table 3.  

 Number % 
Environmental innovations (ETC) 87 53 
Non-environmental innovations (VC+IC) 74 47 
From Venture Cup  (VC)            38 
From Innovation Cup  (IC)            36 

Total 161 100 
     Table 3. Environmental innovations and other innovations 

Roughly half of the studied innovations participated in the ETC. The non-environmental 
innovations are gathered fairly evenly from each VC and IC. 

The eco-innovations are classified on the basis of answers received from two questions in the 
survey. The first question concerns what intention the innovator has for the innovation, while the 
second question concerns what potential environmental consequences the finished innovation 
has, according to the innovator. The questions have the same reply options. The intentions and 
consequences that the respondents chose from were environmental and marketing intentions and 
consequences respectively. All innovations with the reply of eco-environmental intention or eco-
environmental consequence are considered an eco-innovation. All other innovations are classified 
as non-eco-innovations (see Table 4). 
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Environmental intention Another intention
Environmental  consequence Eco-innovation Eco-innovation 
Another consequence Eco-innovation Non-eco-innovation 

Table 4. Classification of eco-innovations and non-eco-innovations. 

The division of eco-innovations and non-eco innovations are shown in table 5.

Number % 
Eco-innovation 67 42 
Non-eco-innovation 94 58 
Total 161 100 

Table 5. Eco-innovations and non-eco-innovations. 

The innovations’ two classification categories have the result that certain innovations will belong 
to an environmental eco-oriented group in both categories, while other innovations will be 
classified in one category but not the other. The table below shows the degree of similarities and 
dissimilarities in the categories. 

 Environmental innovation Non-environmental innovation Total 
Eco-innovation 58 9 67 
Non-eco-innovation 29 65 94 
Total 87 74 161 

Table 6. Eco-innovations and environmental innovations 

The classification has the result that 58 of the environmental innovations are also classified as 
eco-innovations, while 9 of the eco-innovations are not classified as environmental innovations. 
The similarities between the two classification systems dominate. 

It is not obvious which classification should be preferred. The environmental innovation 
classification leads to the contests being focused, and therefore the analysis can partly be 
considered an evaluation of what success the contests have had in working with promoting the 
development of the innovations. However, the eco-innovation classification is more focused on 
the innovator’s intentions with the innovation, and on the consequences they estimate the 
innovation will have. In the analysis below, we will use both types of classification of the 
innovations.

The following sections cover the fundamental factors. The first section focuses on the innovator 
and his/her importance for the innovation's success; then the importance which the different 
aspects of the innovation and development process have for the success is discussed, and finally a 
few surrounding factors are covered. The purpose of this analysis is mainly to look for factors 
that differentiate the various innovations, and thus find factors important to the success of the 
various innovations.

4.2 Factors related to the innovator

Several factors regarding the innovator have been suggested when trying to explain innovations’ 
success. The factors shown below are general sociological background factors, such as age and 
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sex, but also the innovator's formal education and knowledge within different fields of education 
or competence.  

The general hypothesis regarding the importance of competence of different kinds is that it can 
increase the probability of successful development of an innovation. We assume that a good 
technical education increases the innovator’s possibilities of developing highly technical 
innovations, and that a good economic education, for example within the fields of marketing and 
business development, contributes to the innovator’s ability to market his/her innovation 
successfully.  

We have asked the respondents about what type of formal education they have in the fields of 
technology and economics; we have also asked them questions regarding how they view their 
own competence within these fields. Table 7 displays the number of innovators who consider that 
they have high enough technical and economic competence to function as innovators, as well as 
their sex and age.  

The male dominance among the innovators is large and there is a significant age difference 
between the various groups. Environmental/eco-innovators have a tendency to be older and 
usually lack graduate studies, compared to non-environmental/non-eco-innovators. The high 
number of innovators who finished graduate school that participated in IC raises the average for 
the latter group. Roughly half of the innovators competing in IC have at least a licentiate's degree, 
compared to only a tenth among the ETC innovators.  

The majority of the innovators, regardless of which contest they took part in or what kind of 
innovation they developed, believe themselves to have enough technical and economic 
competence.  

The differences among the innovators with a graduate degree, regarding age, sex and whether 
they consider that they have sufficient knowledge, are nonexistent when we look at the 
innovations’ degree of success. For instance, the difference between more or less successful 
innovations and the number of innovators with a degree is not significant. A comparison between 
the more and the less successful innovators/innovations shows no significant differences.

Male Year of birth (mean 
value and standard 

deviation)

Graduate studies 
(on licentiate or 

PhD level) 

Sufficient
technical 

competence 

Sufficient
economic 

competence 
Eco   90%* 1950 (s=14)*** 15%*** 74%* 60% 
Non-eco   97%* 1962 (s=14)*** 29%*** 85%* 69% 
Environmental 92% 1950 (s=15)*** 10%*** 80% 65% 
Non-environmental 96% 1965 (s=10)*** 38%*** 81% 65% 
ETC 92% 1949*** 10%*** 80% 66%* 
VC 95% 1969*** 21%*** 74% 79%* 
IC 97% 1961*** 56%*** 89% 47%* 
Less successful 92% 1956 21% 80% 63% 
More successful 98% 1960 30% 82% 70% 

Level of significance:   * <= 0.1 ** <= 0.01 *** <= 0.001 
Table 7. The innovators divided by sex, birth year and competence 
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Table 8 specifies what kind of higher education an innovator has. The table shows the number of 
innovators with technical and economical college (or similar) education. 

 Technical  Accounting   Business development  Marketing   
Eco 40% *** 9% * 7% *** 9% ** 
Non-eco 71% *** 21% * 29% *** 24% ** 
Environmental 41% *** 9% * 7% *** 8% *** 
Non-environmental 79% *** 23% * 34% *** 29% *** 
ETC 40% *** 10% * 7% *** 8% *** 
VC 72% *** 26% * 54% *** 44% *** 
IC 86% *** 20% * 9% *** 11% *** 
Less successful  53% * 15% 18% 16% 
More successful 71% * 17% 24% 22% 

Level of significance:   * <= 0.1 ** <= 0.01 *** <= 0.001 
Table 8. Innovators with technical, business development or marketing education at college and university level7

The number of environmental/eco-innovators who have a college degree in technology, or in 
economics (business development, accounting, marketing), is lower than that of non-
environmental/non-eco-innovators, but this difference does not seem to matter much when 
considering how successful the innovations have become. However, a significant number of the 
more successful ones have a degree in technology. 

A more detailed analysis of the innovators’ education reveals that innovators who participated in 
the different contests and competed with innovations more or less environmentally or eco-
focused have partly different profiles. Many innovators who competed in the ETC had a lower 
education in technology and accounting than other innovators. Within the technology field this is 
especially true of the ones competing in the IC. The number of innovators with a college degree 
in accounting is significantly lower for the ETC than for both the VC and IC. 

Many innovators who competed in the VC have a much higher education than other innovators, 
when it comes to an education in business development and marketing. Within these fields the 
ETC and IC innovators are very close. 

The innovators competing in the ETC with environmental/eco-innovations generally have a lower 
education level than the others; but as stated above, the connections are not simple. The VC and 
IC innovators, for instance, do not have identical education and competence profiles.  

In addition to the education and competence aspects, we have also tried to figure out whether 
there are differences between the innovators from an “innovativeness” standpoint. There are 
several ways to measure innovativeness (e.g. Frishammar and Hörte, 2005). In this research, the 
innovator’s level of innovativeness has been operationalized through the details regarding 
whether the innovator has more patents than the potential one tied to this innovation8. We 

7  The respondents’ education has been classified in two groups: whether they have college education or not. 
8 The information has been gathered partly from details in the contest forms, the questionnaire and through searching 
the Swedish Patent and Registration Office’s database SE-esp@cenet. 
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consider an innovator who has several patents as indicated to be more innovative than if he/she 
did not have them.  
It should also be mentioned that far from all innovators apply for patents. Applying for a patent 
can lead to others gaining insight into the innovation, and therefore developing a similar product. 
However, we have not noticed that this cautiousness differs between the groups of innovators we 
studied, and therefore it should not affect the comparison between the groups.  

Group N Mean SD 
Non-eco 71 0.3803** 0.8513 
Eco 53 1.0377 ** 1.5186 
Non-environmental 54 0.1111*** 0.4624 
Environmental 72 1.0833*** 1.4315 
More successful 37 0.6486 1.4379 
Less successful 89 0.6742 1.1259 

Table 9. Do the innovators have several patents? Innovators with different types of innovations 

The results show that there are differences between the environmental/eco-innovators and the 
others. Those innovators have significantly more patents than the others. At the same time there 
are clearly no differences between the more and the less successful innovators.

A fourth aspect we have considered is whether the innovators differ in being more oriented 
towards production and product issues or towards customer and marketing issues. In earlier 
studies, researchers have developed scales that can measure people’s orientation and to what 
extent they are product/production-oriented and marketing-oriented (Nilsson, 1992). The 
product/production-oriented are characterized by the fact that they stress the importance of 
technical knowledge, knowledge of the product and its characteristics and production issues. The 
more marketing-oriented innovators stress the importance of knowledge of customers, markets 
and competition.  
In the questionnaire we have asked a series of questions which have previously been used to 
measure the production and marketing orientation of business owners (Nilsson, 1992). Three of 
these questions pertain to production orientation and three to marketing orientation. Two indexes 
have been constructed on the basis of these questions, one for product/production orientation and 
one for market orientation. Table 10 shows how the innovators are distributed in these two 
indexes.

Innovators of environmental/eco-focused innovations are more product/production-oriented than 
other innovators. Some say that one of the reasons why innovators, or entrepreneurs, are 
unsuccessful is because they are not focused enough on the marketing-related issues. This 
hypothesis has not gained any support in the present research.
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 Production orientation Market orientation 
Eco 1.51* 1.63 
Non-eco 1.69* 1.62 
Environmental 1.53** 1.64 
Non-environmental 1.72** 1.60 
ETC vs IC 1.52 – 1.65 1.64 – 1.69 
ETC vs VC      1.52 – 1.80** 1.64 – 1.53 
IC vs VC 1.65 – 1.80 1.69 – 1.53 
Less successful  1.60 1.56 
More successful 1.66 1.64 

Level of significance:   * <= 0.1  ** <= 0.01 *** <= 0.001 
Table 10. The innovators’ orientation toward products and marketing issues respectively. T-test of the mean values. 
The lower the mean value, the stronger the orientation is.  

.
There are no significant differences between the various types of innovators’ level of marketing 
orientation, and there are no differences between more or less successful innovators. One of the 
reasons for this, and for the fact that all differences are minor, is that the majority of the 
innovators agree on the importance of considering the production-focused issues, and even more 
so the customer- and marketing-focused issues.  

A fifth aspect that is usually brought up is that the innovator seldom develops the innovation 
alone: there are often others involved. This is described by saying that the innovator is involved 
in some type of network and that the development of the innovation should be described from a 
system perspective. In the questionnaire we have asked the respondents to indicate the 
importance that they feel different agents have had to the development work. The answers to 
these questions give an understanding of who the important ones are that may be part of the 
innovator’s network. Table 11 shows which agents the innovator considered important.  

All groups of innovators consider customers to be very important in the development of the 
innovation. The number of innovators who consider customers very important is much higher 
than the number for all other kinds of agents. However, there are still differences between 
different types of innovators in this respect. Non-environmental/non-eco-innovators, as well as 
the more successful innovators, have much higher shares than the other innovators.

There are also a few other significant differences. Eco-innovators put friends and family in a 
much more central role than do other innovators, while non-environmental innovators consider 
boards and committees vital.  
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 Custo-
mers 

ALMI9 Univer-
sities 

Family, 
relatives 

Board NUTEK
10

Cons-
ultant

Bank Inventor 
associations

Other 
innovators

Eco 42%* 19% 18% 26%** 11% 8% 6% 7% 5% (*) 3% 
Non-eco 57%* 22% 21% 10%** 12% 10% 4% 2% 0% (*) 1% 
Environmental 41%* 22% 16% 19% 7%* 6% 5% 5% 4% (*) 3% 
Non-environmental  61%* 19% 25% 14% 16%* 13% 6% 3% 0% (*) 1% 
Less successful  44%** 22% 21% 17% 7%** 6%* 5% 3% 3% 2% 
More successful 69%** 17% 17% 15% 24%** 18%* 5% 8% 0% 3% 
Level of significance:   * <= 0.1  ** <= 0.01 *** <= 0.001  
(*) indicates that the significance calculation is vague because of few (<5) observations in certain cells. 
Table 11. Number of respondents indicating the respective category as “very important” to the innovation’s 
development  

The more successful innovators differ from the less successful by stating that the board is very 
important. Furthermore, they name NUTEK as a vital agent, besides already considering 
customers as important to the development process.  

4.3 Factors related to the innovation

In our basic analysis model (Figure 1) we separate a number of factors that, compared to earlier 
research results, we consider essential to an innovation’s success potential. We consider the 
innovation/product-related factors that can be tied to the innovation rather than the innovator. An 
example of these factors is the innovation’s novelty value, i.e. how much the innovation’s 
characteristics differ from earlier products and its radicality, that is, how big the change is. 
Among the radical products are the ones that can completely change the industry. They create 
major changes within a branch and represent a clear difference from prior practices (Tushman 
and Anderson, 1986; Gopalakrishnan and Damanpour, 1997). Incremental innovations only lead 
to smaller changes in the current practices and mainly contribute to the improvement of an 
organization’s existing way of running the business (Ettlie et al., 1984; Dewar and Dutton, 1986). 

The innovations we are mentioning are pretty much all kinds of products. Therefore we have not 
specified innovation classifications based on product vs. process, or organizational vs. marketing 
focus (Sundbo, 1998; Hörte and Edgren, 2003). 

Another aspect we are interested in is how big an innovation’s ability to compete in different 
product markets is. We have asked a question regarding whether the innovation is developed for 
consumers or industrial clients, and we have also asked several questions where we ask the 
respondent to indicate the innovation’s expected sales development and possible competition, as 
well as whether the innovation can be produced at a reasonable cost. Several of these questions 
are gathered from the battery of questions used by Åstebro, for instance, to find factors that 
contribute to an innovation surviving in the marketplace and having a strong development 

9 ALMI Företagspartner AB is owned by the state. ALMI's task is to promote the development of competitive small 
and medium-sized businesses as well as to stimulate new enterprise with the aim of creating growth and innovation 
in Swedish business life. 
10 NUTEK – The Swedish Agency for Economic and Regional Growth 
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(Åstebro 2003; Åstebro and Elhedhli, 2003; Åstebro and Simons, 2003; Åstebro and Dahlin, 
2005; Åstebro and Michela, 2005). 

4.3.1 The innovation’s novelty value and degree of radicality

The first columns of Table 12 show the percentage of innovators who indicated that the 
innovation is unique in the world and that it has the potential to influence entire industries. The 
third column combines these variables and creates a new variable. The column depicts the 
percentage of innovators who consider the innovation both unique and industry changing.

 Novelty value (% 
unique in the world) 

Radically  (%influence 
entire industries) 

New & radical 
(%Radical)

Eco 61% 41%** 38%* 
Non-eco 56% 25%** 24%* 
Environmental 66% 40%* 39%** 
Non-environmental 49% 22%* 19%** 
ETC  65% 39%* 39%* 
VC 54% 31%* 26%* 
IC 46% 14%* 14%* 
Less successful  56%* 34% 32% 
More successful 65%* 26% 26% 

Level of significance:   * <= 0.1  ** <= 0.01 *** <= 0.001 
Table 12. The innovation’s novelty value (“The innovation is very unique”) and degree of radicality (“The 
innovation is going to change entire industries”) according to the innovators. 

The innovators themselves consider the innovations to have a high novelty value, as well as being 
radical. One must remember that this is the innovators’ own subjective estimate; an objective 
evaluation of the innovations regarding these aspects could be expected to show a lower 
proportion of world-unique and very radical innovations.

The innovators’ very positive estimation of the novelty of the innovation, and of how radical it is, 
proves especially true when it comes to environmental/eco-innovations and the innovations 
competing in the ETC contest. The differences between the various groups of innovations are 
mostly limited, even though there are a number of significant differences on the lowest level of 
testing (p<=0.1). Such a significant difference exists between the more and the less successful 
innovations. There are a higher number of more successful innovations than less successful ones 
whose originators believe that the innovation has a very high novelty value. They say it is very 
unique.

4.3.2 The innovations’ competitiveness 

By asking five questions we have tried to understand the innovations' competitiveness. One 
question is about the type of market the innovation is intended for. We differentiate innovations 
as mainly intended for either the consumer or the industrial market. Sometimes the innovation is 
not destined for either, or it is intended for both markets. Consumer products and products for 
industrial clients usually differ in several areas, for instance when it comes to the way they are 
marketed (Persson, 1991a). 



19

An essential question about the competitiveness is whether the production cost will be low 
enough for the product to be saleable. Therefore, the issue is not whether the product can be 
produced at a lower cost than alternative products, i.e. becoming a cost leader (Porter, 1980). The 
issue is a more modest cost evaluation: can the production costs be expected to be low enough to 
make sure the product can be priced at a level that will make it marketable? Table 13 shows the 
number of respondents who think the innovation will fall within that production cost level. 

Another question concerns whether the innovation can be expected to reach a sales volume that 
justifies the development work invested. The question is used as an indicator of whether there is 
enough demand for the innovation and whether it will become profitable. Table 13 shows the 
percentage of respondents who are absolutely, or fairly, sure that this is the case.

The third and fourth questions concern the type of competition currently existing, and what can 
be expected in the future. Is there currently strong competition? Table 13 shows the number of 
respondents who believe there is no, or almost no, such competition. Thus, a high percentage 
indicate that they believe there is no competition today.  

The complementary question concerns whether the innovation can expect competition from other 
products, which will threaten the potential for market success. Successful products have a 
tendency to encourage the competition to develop similar products, unless the product is 
protected by patents or other features which make it hard to duplicate. Table 13 shows the 
number of respondents who believe the innovation will encounter little or no such competition.  

 Industrial 
market 

Cost Sufficient sale  
volume

No  strong  
competitors 

No competitors to count 
on in the future 

Eco 52%** 91% 76% 64%* 46%** 
Non-eco 76%** 89% 71% 42%* 24%** 
Environmental 60%* 93% 80% 61%** 40%* 
Non-environmental 74%* 86% 64% 40%** 24%* 
Less successful  65% 87% 72% 28% 35%* 
More successful 70% 98% 76% 39% 44%* 

   Level of significance:  * <= 0.1 ** <= 0.01 *** <= 0.001 
   Table 13. Some factors that can be expected to influence the innovations’ competitiveness 

Non-environmental/non-eco-innovations are more focused on industrial markets than other 
innovations. This does not mean that environmental/eco-innovations are more focused on the 
consumer market; instead the main difference is that the environmental/eco-focused respondents 
indicate that the innovation is intended for both markets. With the differences between these 
markets in mind, for instance when it comes to marketing (Persson 1991a), a more defined 
marketing orientation should be an advantage, even though there are some advantages with being 
intended for both markets as well. However, it usually requires that different models and variants 
of the product are developed. 

There is no difference in success between innovations intended for the industrial market or the 
consumer market. The industrial market dominates among both successful and less successful 
innovations.
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A majority of the innovators believe that the innovation will be manufactured at a cost that makes 
the product saleable, and that it will generate enough sales. There are no differences between 
different types of innovations in this aspect.

When it comes to the view of current and potential competitors and products, the eco- and 
environmental innovators have a more positive image of the situation. The majority cannot think 
of any existing competitors and almost half of these groups of innovators do not expect there to 
be any competing products that will threaten the market success of their own innovation. The 
only factor that seems to separate the more and the less successful innovations would be the last 
question. A larger percentage of the more successful innovators expect there will be no new 
competing products that will threaten their own marketing success. 

In conclusion, the innovators generally have a very positive opinion about their own innovations. 
More than half of them consider their innovation very unique and three quarters believe it to be 
much better than other products available on the market. A majority are also very positive toward 
their own innovation’s capability of competing. They feel that the competition situation they are 
facing is fairly profitable, with currently only a few fierce competitors, and they are not expecting 
the marketing success to be interrupted by any new significant competition. It is quite striking 
that there are so few factors which significantly separate the more and the less successful 
innovations.

4.4 Factors regarding the development process 

The development of an innovation is a sensitive process where several factors can go wrong. This 
is even truer if we include the complete development chain we are working on in this study. The 
development will then include both the development of the innovation (as a product), a potential 
start-up of a company based on the product, and the development of the business.  

In this survey research, we do not have the capability to study all aspects of this complicated 
process in detail; therefore we can only compare a few aspects from the different stages of the 
development process. There are three main aspects we will focus on. The first one is about the 
development period, measured in man-years, which have been invested in the development of the 
innovation. The second concerns what the possibilities of receiving enough risk capital have been 
during the development. By risk capital we mean the kind of funding that risk capitalists make 
available and not the innovators risking their own capital. The third aspect concerns those parties 
with whom the innovator has interacted during the development process, i.e. those systems or 
networks that are involved during the development process.  
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4.4.1 The time invested in the development of the innovation

The contribution of man-years that has been invested in the development of the innovation varies 
a lot between innovations. This is shown in Table 14, where the mean value and standard 
deviations within the different kinds of innovations are accounted for, as well as the result from 
the t-test of the mean value deviations. The question we asked the respondents was simply: “How 
many man-years have been invested in the development of the innovation?”

The average number of man-years devoted to the development of environmental/eco-innovations 
and innovations that competed in the ETC is significantly lower than for other innovations. 
Innovations competing in the IC have on average received more man-hours than other 
innovations, but the spreading (standard deviation) is vital to the type of innovations. This means 
that within that category there are also innovations where the development only received limited 
personal resources. The mean value is raised by a few innovations where a lot of man-years were 
invested in the development, in some cases over 50 years. There is no correspondence of such a 
high number of man-years for innovations within the other contests. 

Level of significance:  * <= 0.1 ** <= 0.01 *** <= 0.001 
Table 14. Invested time in the development of the innovation, in the form of man-years. T-test of differences 
between mean values.  

The essential question is whether a bigger personal investment during the development process 
also leads to a more successful development. The answer is that such is the case. The 
development time invested in the more successful innovations is more than twice as many man-
years as for the less successful. However, one of the reasons could be that the innovator, or the 
innovation team, draws the conclusion during the development process that the innovation might 
not be very successful and will therefore reduce the development efforts. The results shown 
above (Table 13) regarding the innovator’s high expectations for his/her own innovation’s future 
potential makes it less likely that this is the only explanation.

4.4.2 Access to risk capital and contact with business angels  

The access to risk capital is usually considered one of the most important reasons for an 
innovation becoming more successful than others (Ahrens, 1992). Other researchers think the 
pattern is much more complex (Berggren et al., 2001). Barth’s analyses of which barriers can be 
distinguished in relation to innovations and small businesses’ growth point to, among other 
things, a combination of institutional and policy-related issues, to strategic and planning aspects, 
as well as different parties’ ability to lead and organize the development process (Barth, 2004). 

 Number of man-years  in the development process (means ) Standard deviation 
Eco 5.49* 7.85 
Non-eco 9.59* 18.06 
Environmental 4.86** 5.15 
Non-environmental 11.61** 20.85 
ETC vs VC 4.86 vs 7.47 * 5.18 vs 7.15 
ETC vs IC 4.86 vs 16.31 *** 5.18 vs 29.15 
IC vs VC 16.31 vs 7.47 * 29.15 vs 7.15 
Less successful  5.84** 10.20 
More successful 13.92** 22.84 
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Entrepreneurs and small business owners might have an ambivalent opinion about risk capitalists, 
partly because on the one hand they feel the capitalists make a lot of demands on influence, and 
on the other hand the company receives financial resources and perhaps even marketing 
knowledge (Berggren et al., 2001). 

In our study the respondents have had to make a decision on two questions. The first is about the 
access to risk capital that was made available to the innovator during the development process, 
while the second is about the relation to business angels.

Level of significance:  * <= 0.1 ** <= 0.01 *** <= 0.001 
Table 15. Has the innovator had enough risk capital during the development process and have any business    
angels been involved? 

There are systematic differences between environmental/eco-innovations and those competing in 
the ETC and the other innovations, because a smaller part of the former are saying they had 
enough risk capital during the development process and they have had contact with business 
angels to a lesser extent. They may also state that there are statistically significant differences 
between the more and the less successful innovators. The more successful have had access to risk 
capital and contact with business angels.

4. 5 Factors related to the surroundings 

Innovations do not appear in an empty room; therefore the context surrounding the innovator and 
the innovation is expected to influence the possibilities of the innovation being developed. 
Through three questions, originally used in an extensive innovation study done in Minnesota 
(Van de Ven et al., 1989/2000), the respondents had to decide on three statements made 
regarding the surroundings where the innovation was developed.

The first question concerned how the innovator understands the general system of norms. Are the 
surroundings very restricted by laws, provisions and other rules, or can they be characterized as 
supportive and having few rules and regulations? It should be easier to be successful in more 
supportive surroundings than in restricted ones. 

The second question concerned whether the surroundings are considered predictable. It is easier 
to plan in predictable surroundings, and harder in unpredictable ones.

The third question asked how the respondent generally views the surroundings. Does the 
innovator view them as threatening and obstructing, or as friendly and supportive?   

 Sufficient  risk capital Contact  with “business angel” 
Eco 14%* 31% 
Non-eco 26%* 44% 
Environmental 14%* 28%** 
Non-environmental 28%* 51%** 
ETC  14%** 28%** 
VC 33%** 59%** 
IC  22%** 42%** 
Less successful  15%** 31%*** 
More successful 36%** 59%*** 
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The respondents’ answers to these three questions are shown in the table below. There are a few 
significant differences in how different types of innovators view the surroundings. A larger 
proportion of environmental/eco-focused innovators view the surroundings as less governed and 
generally more friendly and supportive. The differences are especially clear when it comes to the 
general view of the surroundings (question 3). Almost every other environmental and ETC 
innovator views the surroundings as friendly and supportive, while less than a fifth of the non-
environmental and VC or IC innovators view the surroundings in those terms.  

Level of significance:  * <= 0.1 ** <= 0.01 *** <= 0.001 
Table 16. The respondents’ view of the surroundings: are these supportive and with few restrictions, are they 
predictable, and are they generally friendly and supportive? 

Significant differences between the more and less successful innovators are impossible to 
distinguish when it comes to how they view the three surrounding factors. As mentioned above 
there are no differences as to how the innovators view their own innovation’s competitiveness, 
but for the view of potential future competitors. Even in that case, one can find the same pattern 
as here. There are differences between how the various groups of innovators view the 
competition possibilities, but it is not obvious how these differences reflect differences in the 
marketing success. The expected differences between less and more supportive, or predictable, 
surroundings are not found. The differences between the attitudes of innovators with more and 
less successful innovations are not significant, and point in the other direction. The more 
successful innovators seem to have a more negative view of the surroundings, but the differences 
are not significant. 

5. Conclusion 

A conclusion that can be drawn is that many factors exist where the environmental/eco-
innovators and innovations differ from the other innovators and innovations. Even though the 
differences between the groups are not very great, we can note the following.

The environmental/eco-group is older, to a great degree consisting of men, with lower technical 
or other education; they are more innovative (with more patents) and in their network the family 
and relatives play a bigger role. 

The environmental/eco-innovations also have special distinctive characteristics. They are 
(according to the innovators) unique, have no strong competitors, and could have a radical impact 
and possibility to change a whole industry sector. 

 Few regulations Highly predictable Friendly and supportive 
Eco 22%* 19% 44%** 
Non-eco 8%* 12% 29%** 
Environmental 17% 21%** 49%*** 
Non-environmental 10% 7%** 18%*** 
ETC  17% 22%* 49%*** 
VC 10% 5%* 18%*** 
IC  9% 9%* 18%*** 
Less successful  16% 16% 37% 
More successful 7% 12% 29% 
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The development process for the environmental/eco-innovations differs from that of the other 
innovations in two respects. Firstly, it takes less time for developing environmental innovations 
than for other innovations. Secondly, the access to venture capital and contact with business 
angels are considerably more unusual for environmental innovations. 

Environmental/eco-innovators have a more positive view of the surroundings in general. They 
consider these to be often supportive, relatively foreseeable and generally friendly. 

Hence, there are several differences between the two groups. However, it is very uncertain 
whether these differences explain why the various types of innovations have different success. 
There are rather few factors where differences exist between the groups as well as differences in 
reference to how successful the innovations have been. The more successful group of innovations 
is characterized by the innovator having an extensive technical education, which we previously 
confirmed that the non-environmental/non-eco-focused innovators have. The same pattern is 
found for the development time invested and the access to risk capital. Contacts with business 
angels, the view of the importance of having good customer relations, and having good contact 
with the board of directors also characterize them.  

The more successful innovations have a high novelty value (uniqueness) and lack future 
competitors. However, in these cases there are no similar differences between the 
environmental/eco-innovations and other innovation groups. There is no (significant) difference 
between these groups in regard to how unique they consider the innovation, at the same time as 
the number of environmental/eco-innovators is larger than the corresponding number for other 
innovators. It follows that this pattern is the opposite of what we found for the other factors. 
These are slightly contradictory results, but to get a more precise estimate of the different factors’ 
explanatory value it is necessary to use more sophisticated analytical methods than these. Such 
analyses could be discussed in future research. 
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Abstract

There is currently a major need for efforts in the environmental area. The global 
environmental market is estimated to 4,000 billion Sw. cr. (Swedish crown) and the rate 
of growth is 5 – 10 percent per year. Environmental innovations that replace the solutions 
currently in place will play a major role in decreasing the negative impact on the 
environment and will therefore contribute to a sustainable development.  

However, there are still indications that environmental innovations have difficulty 
gaining market shares and reaching the presumed customer base, possibly even more 
difficult than other innovations, but research about the diffusion of different types of 
innovations is limited.   

This study is an attempt to improve the understanding for the development and market 
success of environmental innovations. The purpose is to describe and explain the 
difference between market success of environmental innovations and ”other” innovations.

The case study was employed as the research strategy. Six out of twelve innovations 
observed, in an effort to answer the research question, were environmental innovations, 
while the other six were classified as ”other” innovations. The data for this study was 
obtained mainly through interviews with the innovators. 

The study shows that there are similarities and differences between the successful 
environmental- and ”other” innovations. One similarity is that both types of successful 
innovations are based on results gathered from extensive research. Another similarity is 
that the successful innovators have an important network with different competences. A 
difference is that the analysis shows that the network is important to the environmental 
innovators, especially during the early phase of the process, where the focus is to solve 
technological problems. For the other innovators, the network matters the most during the 
end of the innovation process, when the focus is on marketing.  

Keywords: Sustainable development, eco-innovation, environmental innovation, 
sustainable innovation 
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1. Introduction 

For decades we have been working towards realizing the goal of improving the living 
conditions for us and future generations here in Sweden as in other countries.  New 
improved products, processes, organization models and systems are some ways of 
achieving that goal. Environmental innovation (eco innovation, green innovation) is the 
term for the type of innovations which contributes to both an improved environment as 
well as a good economic exchange.  They can be considered the type of innovation where 
the innovator/entrepreneur is expecting a good market distribution, with good profit and 
at the same time contributes to an improved environment.     

However there are some indicators that environmental innovations have a difficult time in 
gaining success in the market place and to spread among potential customers, possibly 
more difficult than some other kinds of innovations, but the research regarding 
environmental innovations’ diffusion is limited.  This study is an attempt to improve the 
understanding for the development and market success of environmental innovations. The 
purpose is to describe and explain the difference between market success of 
environmental innovations and ”other” innovations. The explanations can then be the 
foundation whether or not further actions should be considered to improve the 
environmental innovations’ diffusion in the society.  

2. The development of different types of innovation’s on the market 

If we wish to compare how different types of innovations develop we have to decide what 
we mean by saying an innovation is developing and has success, as well as how to 
classify the innovations into the groups we would like to compare.  In this section  we 
will first discuss how to determine innovations’ degree of development or success, then 
we will discuss how to classify different types of innovations. In the third part of this 
section we will discuss and develop the analysis model that will be used to explain the 
difference between market success of environmental innovations and “other” innovations. 

2.1 Innovations’ degree of success 

We have to determine what we mean by stating that an innovation is ”successful”.  There 
are at least two ways to look at an innovation’s success; one is based on a more objective 
noticeable success factor related to the innovation.  By objective based factor we mean 
the kind that gives you an understanding by looking at the annual report or different types 
of secondary sources.  One can obviously question whether information is ”objective” or 
not, but in this relation we view it as objective since it is not the innovator stating how 
successful he or she is.
The other perspective of an innovation’s success is to base it on just that, the innovator’s 
opinion of how successful it is.

There is a fundamental problem when determining an innovation’s success because it is 
hard to clearly define what is considered an innovation.  If the innovation is considered a 
stage in the development process it has to be determined when that process starts.  
Klofsten is interested in the early stages of the business idea development, the so-called 
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pre-commercial phases, and how well that idea is established on the market and how 
concrete it is (Klofsten 2005).  At the same token innovations might take form in a more 
diffuse matter which leads to a more shaped idea and this could be the basis for the 
process leading to a type of product.
Therefore the analysis could be initiated at the idea stage, but in this study we won’t 
focus on the original idea as such.  We will focus more on the distinction between 
invention and innovation and how an innovation can be transformed into a product to be 
launched on to the market place.  An invention means that there already is a type of 
existing product or service, or a combination of both, that offers a solution to a problem 
and it is usually technological.  The inventor can consider applying for patent of the 
invention.
An invention that can be applied and used is considered as an innovation, and anyone 
succeeding with this is considered an innovator.  The inventor and the innovator can be 
the same person but doesn’t have to be.  If someone can make others use the innovation 
and also make them pay, we call them an entrepreneur.  A company can be based around 
an innovation, which, if it’s successful, will lead to the company’s growth into a large, 
maybe even traded, company.  Someone who can take a successful innovation and make 
it possible to produce at an industrial level, usually within a larger scale company, is 
called an industrialist.  To all of these you can add the investor, who through part 
ownership or similar can offer start up capital to build a company around the innovation.   
The above simplified description about an invention developed into an established traded 
company contains several development phases, phases where an idea can stop, drop out 
or develop into the next phase.  All inventions won’t become innovations, all innovations 
won’t turn in to companies and all companies will not be traded on the stock exchange. 
The development model can, in its simplicity, be used as a rough evaluation of which 
phase the different inventions have reached.  Less successful inventions may stay 
inventions or they may reach the next level in the development chain; they become an 
innovation.  Companies are created around successful innovations, and these businesses 
can be more or less successful.  Some stay small while others don’t and those develop 
into multi national companies.  The innovation based businesses are therefore developed 
in different ways, where some are more successful than others. 
In a recently published study about the connection between organizations’ size and how 
innovative they are, the researchers found a very positive result. (Camisón-Zomoza, 
Lapiedra-Alcami et al. 2004).  Earlier research has shown contradictory results and 
researchers say it is due to different studies defining the organizations sizes differently.  
They suggest six different ways to measure the size ((Camisón-Zomoza, Lapiedra-Alcami 
et al. 2004) pg. 337):

1. By using direct or logarithmic scales. 
2. Physical capacity, e.g. number of hospital beds. 
3. Number of employees. 
4. Measurement describing input factors, e.g. number of students at a college.
5. Measurement describing output factors, e.g. sales volume. 
6. Financial resources, e.g. the value of the organization's assets.  

In this study we will only use two of these; the company's sales volume and the number 
of employees.  We consider the companies with a great development in these two areas as 
more successful than those how don’t.  
The explained development chain reminds of and is inspired by Gunnar Eliasson’s theory 
about ”competence block” and how different parties contribute to industrial growth 
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(Eliasson, Carlsson et al. 1986) (Eliasson and Eliasson 1996).  Although in the chain 
Eliasson is describing that the starting point is not the inventor, it is the competent and 
demanding customer.  Otherwise you will find the innovator, the entrepreneur, the 
investor and the industrialist, even though it is not always exactly described as above.  
Our goal in defining a development chain from inventor/invention to 
industrialist/industrial production is to create a possibility to determine how successful 
different innovations have been.  In our analysis we will not concentrate on the different 
parties' roles and their contribution to industrial development and growth, which is where 
Eliasson focuses his interest. (Eliasson and Eliasson 2002). 
As a measurement of success we will use a simplified development chain which begins 
with the invention and ends with the company listed on the stock exchange, but where the 
different phases are simplified compared to Eliasson’s model.  The chain used in the 
analysis below contains four, five or six steps, partly depending on the available 
information about the particular innovation.  We view the chain as a form of 
”development scale”, which reflects how far an invention has come in its development.  
An invention, which e.g. has had further development within a company that grew 
stronger and was introduced on the stock exchange, is according to us further along and 
more successful than if the invention had stagnated and after a few years still had not 
made it into the market place.  

chain ” 4-step chain ” ” 5-step chain ” ” 6-step chain ”
 1 Invention / innovation 

2 Active  company 
3 Larger company  
4 Introduced on the stock 
exchange  

1 Invention  
2 Innovation 
3 company   started   
4 Financial Investment  
5 Introduced on the stock 
exchange 

1 Invention  
2 Innovation; no company  
3 Innovation; company   
started
4 Financial Investment  
5 Exit 
6 Introduced on the stock 
exchange 

Table 1 The different models used to describe the development of inventions to companies that 
has been introduced on the stock exchange. 

The classification has been made as follows:  

6-step chain/scale is based on a question in the survey where the respondent 
was asked to indicate if the innovation was completed without 
commercialization (1 Invention), further developed but no company created 
around the innovation (2 Innovation; no company) and so on.  The chain’s six 
steps correspond with the six given answers.  The respondent has had the 
possibility to add comments.  When several answers were checked off we 
chose the one with the highest value in the chain.  That meant if the 
respondent answered that a company had been created (the "3 Innovation; 
company started" value) and that the company had received external financial 
support, then the appointed value was 4 (4 Financial Investment). 

5-step chain/scale is based on the 6-step chain, but more information in 
regards to the innovation and the potential companies created for the 
innovation is used.  This information has been gathered through searching the 
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internet (Google) and the Business data database.1  That database gives 
continuous information about companies’ operations, such as business 
volume and number of employees during the last three years of operations.  
The latest reports are from (at the time of research) 2004, in some cases from 
2003.2

4-step chain/scale is based mainly on the information collected from the 
Business data database and the internet.  However, inventions and innovations 
cannot be separated with this information and therefore the two categories 
have been combined.  The Business data database contains details about 
incorporations, trading companies and limited partnerships, but you can only 
find information about business volume and number of employees for the 
incorporations. The four-step scale has been defined as the basis of the latest 
available information about the companies’ volume and number of 
employees.3  Classification has been done as the following: 

1. Invention/Innovation: No employees AND no business volume 
is available. 

2. Active company: Number of employees is greater than 0 OR 
business volume is greater than 0. 

3. Larger company: Number of employees is greater than the 
average for all companies (> 3.7) AND business volume is 
greater than the average of all companies (> 6,925K Sw. cr.). 

4. Incorporation: The respondent has stated on the questionnaire 
that the company is traded on the stock exchange or the 
company is included in any of the stock lists posted in Dagens 
Industri or Dagens Nyheter.  Companies like these are usually 
not building their operations around one single innovation and it 
is hard to separate a single innovation's impact within this 
organization (this is also true for some companies classified as 
"Larger company").  Therefore we have not included the entire 
incorporated operation in our reviews of the innovation’s 
development.  Instead we have included standard values for the 

1  First we searched the database using the company name and the innovation, and then 
we searched on the innovator’s name.  If the innovator’s name was found we compared 
the information regarding the company’s operations and the description of the innovation.
If there was a reasonable match between these descriptions we included the company in 
the research. 
2  The information found in Business data follows the company’s fiscal year, where some 
account for the whole year and others account for a "broken" year, meaning the fiscal 
year might end on 7/1 every year.  This does not lead to any major problems for this 
research since we are mostly looking for approximate and aggregated estimates of 
volume and employees for different groups of innovations/companies.  Therefore no 
recalculation to match a whole fiscal year has been performed.  
3  The variables NuÅr = latest year of available information, NuAnst = number of 
employees by NuÅr, NuOms = Volume by NuÅr 
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volume (10M Sw. cr.) and the number of employees for these 
companies.  

The 4-step development scale is therefore mainly based on the view of success discussed 
above; the increase of the business volume and the number of employees the innovation 
has generated.  In the following analysis the 4-step development scale will be used in 
combination with the 5-step scale.  .  
The 6-step scale is not further used in this analysis.  The reason being the “Exit”-step in 
that chain is hard to explain.  The information about Exit is based on the replies from the 
questionnaire.  By analyzing the respondents’ answering pattern it showed that this 
particular step was difficult to considered ”higher” than some of the other steps placed 
lower on the scale.  For example, it is possible to Exit without any investor being 
involved in the financing of the company and some companies with a very small 
operation has been sold, therefore the respondent market the Exit reply.  
The development chain which the definition of success is based on is not without 
problems.  A few of these problems are discussed briefly below. 
One problem is that it can be unclear what we mean by saying an innovation is more or 
less successful.  As described above our judgment of success is only one aspect, company 
development/marketing success, and we do not touch on any other aspects.  The gauge 
we use to measure success has been operationalized to measure how the innovation has 
been the origination of the company’s sales growth and, secondary, to the increase in 
number of employees.  This means that the innovator may consider having great success 
with the development of the innovation, for example by difficult technological problems 
being solved throughout the development process, but where we still classified the 
development as less successful because of the definition we use. 
Another problem is that the innovator, and entrepreneur, wishes to create a continuously 
larger company.  There are research details which show it is far from all entrepreneurs 
who view sharing their control over their existence as positive.  Cressy & Olofsson uses 
the expression ”kontrollaversion” as a label for an entrepreneur’s desire to make all 
important decisions himself and not subordinate to anyone else’s opinion (reported in 
((Berggren, Lindström et al. 2001), pg. 252), and getting the company traded on the stock 
exchange can here be viewed as the final parting of the control ((Berggren, Lindström et 
al. 2001), pg. 262).  There are numerous researches pointing out that small business 
owners usually don’t have the ambition to grow the company.  It is usually referred to as 
”levebrödsföretag” and the small business owner is more viewed as someone with a 
particular lifestyle than someone with a growth minded attitude (Davidsson 1989); 
(Persson 1991); (Tushman 1997). 
The kind of success we are interested in for this study is limited to a type of marketing 
success.  Success is defined as the innovation being the reason for starting a company and 
that the company had growth in the sales of the product stemming from the innovation, 
and that the number of employees has increased.  The success is therefore not tied to the 
innovator's/entrepreneur's opinion of his own control over the innovation or company, 
neither to if the company owner's goal was for growth.  The potential kontrollaversionen 
could lead to the entrepreneur having less ambition to grow the company and that can in 
turn lead to marketing success failing to occur.  However this is completely according to 
the way we use the “objective” based concept of marketing success (successful) in this 
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study.  We view successful companies/innovations as the ones showing greater growth 
than others, regardless of the innovator's/entrepreneur's intentions.  

2.2 Classification of innovations in environment and “other” innovations 

There is no gathered register for innovations in Sweden, but there are several lists of 
innovations participating in different competitions every year.  The competitions are held 
in different fashions and at times with different purposes. The empirical part of this study 
is based on three innovation competitions in Sweden: 1) The Environmental Technology 
Competition, 2) Venture Cup and 3) Innovation Cup. The competitions are three of the 
most important ones in Sweden and are described below.

The Environmental Technology Competition: In order to stimulate, support and hurry up 
the development of a sustainable society, the innovators are invited to a yearly national 
competition.  The competition has taken place every year since 1998.  Miljöforum 
Halland is the most essential initiator to this competition, which nowadays they cooperate 
with Halmstad University to carry out the competition. 
The competition is open for any and all innovators.  According to the rules the proposed 
innovations have to deal with resources and energy efficiency, recycling and 
environmentally friendly material as well as ways to minimize environment damaging 
actions.  They can also deal with known techniques used in a new and resource efficient 
way.  The innovation’s area of use can differ from simple consumer products to involved 
system solutions.  The winning contribution is rewarded 100,000 Sw. cr.. 
The number of final contributions has varied throughout the years, but after six years it 
has amounted to 150. 

Venture Cup: The information material about the Venture Cup (in the western region) 
explains that it’s a business plan competition where the goal is to create innovative 
companies with a potential for growth.  The competition has taken place since 1998/99.  
The competition is open for everyone, but the competitors have to reside or have a strong 
connection to the Venture Cup region in which they are entering the competition.  You 
can enter as an individual or with a team.  The competition takes place in four regions 
within Sweden (North, South, East and West) where 10 contributions per region moves 
forward to a regional final.  The winner is awarded 200,000 Sw. cr.

Innovation Cup: The purpose of the Innovation Cup competition is mainly to promote 
new business ideas and technological innovations.  Innovation Cup focuses first and 
foremost on people active within technological universities.  Interdisciplinary 
contributions and contributions that can be commercially successful may be given 
priority.  The competition has taken place since 1996.  
This competition is open for engineers with at least 120 credits, students of an 
examination work, licentiate and doctor's level as well as researchers and teachers at the 
school.  The competition starts off with four regional finals (Stockholm, Gothenburg, 
Malmö and Sundsvall) where three contributions from each region move forward to the 
national final.  The winner of the national final is awarded 100,000 Sw. cr.. 

One way of classifying the innovations studied is to have the competition that they took 
part in as a starting point. That would result in a distinction between innovations that 
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participated in The Environmental Technology Competition, Venture Cup and Innovation 
Cup. The Environmental Technology Competition differs from the other regarding the 
environmental aspect of the innovation; the other two do not consider that aspect. 

In The Environmental Technology Competition the innovator has to describe the 
innovations environmental aspect in a form, and when the judges reviews the applications 
and select the final innovations the criteria of environmental consequences is important. 
This means that both the innovator and the judges claim that the innovation has positive 
environmental consequences. This suggests that these innovations should be classified as 
environmental innovations. 

How should innovations in the other two competitions be rated? There have usually no 
explicit environmental consequences. That is not an aspect when it comes to succeeding 
in the competition, therefore the innovation is not being reviewed on the basis of that. 
The competitors can highlight the environmental aspect as part of a concept, but it is not 
necessary to do so in order to participate in the competition. 
Even if the environmental aspects are not highlighted, that does not mean that the 
innovations lack environmental consequences. While participating in Environmental 
Technology Competition, environmental aspects can be highlighted, although they are 
toned down or not mentioned at all during the other competitions. Other aspects will be 
pointed out instead. From this perspective, innovations participating in Venture Cup and 
Innovation Cup should also be classified as innovations with environmental 
consequences. For that reason a difference is made between “environmental innovations”, 
innovations competing in Environmental Technology Competition, and “eco 
innovations”, not tied to a competition but to the innovators’ environmental intensions 
and the innovations’ environmental consequences. 

The later classification means that not all ”environmental innovations” that have 
participated in Environmental Technology Competition will be classified as “eco 
innovations” and that there might be “eco innovations” that have not been participating in 
Environmental Technology Competition. 

This means that we will talk about “environmental innovations” and “eco innovations”. 
Innovations classified as “environmental innovations” have been competing in 
Environmental Technology Competition while Innovations having an environmental 
intention or/and an environmental consequence are classified as eco innovations. All 
other innovations are classified as non-eco innovations. This is based on the answers 
from two questions asked in the survey. The first question concerns the intention the 
innovator has with the innovation, and the other question concerns possible 
environmental consequences the innovator believes the finished innovation will have.  
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3. What are the reasons for the differences? 

In this section we will discuss and develop the analysis model that will be used to explain 
the difference between market success of environmental innovations and “other” 
innovations.
The first part will focus on the innovator and what importance he/she has had for the 
innovations’ successes, thereafter we will discuss the importance the different aspects of 
the innovation and development process has had on the success, and finally a few 
surrounding factors will be discussed.

3.1 Factors regarding the innovator? 

In the literature many different factors have been suggested to be regarding the innovator 
as far as looking for explanations concerning the innovations’ success.  The factors are 
general sociological background factors such as age and sex, but in addition to that the 
innovator’s formal education and competence within different educational areas are 
stated.

3.2 Factors regarding the innovation? 

In our analysis model we distinguish a number of factors which we, compared to earlier 
research results, view as essential for an innovation’s possibility for success.  We 
consider those innovation/product related factors which can be connected to the 
innovation rather than the innovator.  Examples of those kinds of factors are the 
innovation’s newsworthiness that is how the innovation’s characteristics are different 
from previous products and its degree of radicality that is how big the change is.  Among 
the radical products are those that can change entire branches.  They create great changes 
within a branch and represent an obvious change of the previous practice (Tushman and 
Anderson 1986); (Gopalakrishnan and Damanpour 1997).  Incremental innovations lead 
to only smaller changes of the existing practices and contributes mainly to improve an 
organizations ability to run their business (Ettlie, Bridges et al. 1984); (Dewar and Dutton 
1986).

The innovations we are discussing are all some sort of product.  Therefore we have not 
made a distinction between the innovations according to product innovation versus 
process innovation or between organizational and marketing focused innovations 
(Sundbo 1998); (Hörte and Edgren 2003). 
Another aspect we are interested in is how great are the possibilities that an innovation 
can compete in different markets and  the factors contributing to that the innovation 
survive on the market and can have a good development. ((Åstebro 2003);   

3.3 Factors regarding the development process? 

The development of an innovation is a sensitive process where a lot of things can go 
wrong.  This is even more so if we look at the entire development chain which we are 
working with in this study.  The chain then includes the development of the innovation 
(as a product), a potential startup company based on the product and the development of 
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this company. In this study we focus on three main aspects.  The first one concerns the 
development period, measured in years invested in developing the innovation.  The 
second is regarding how difficult it was to receive enough funding for the development.  
By funding we mean investors offering up capital and not the innovator risking his own 
money.  The third aspect is about the cooperation between the innovator and third parties, 
such as systems or networks, and their involvement in the development process. 

3.4 Factors regarding the surroundings? 

Innovations are not created in an empty room; it is the context around the innovator and 
the idea which can be expected to influence the possibilities of the innovation being 
developed.  There are three aspects, which originally was used in an extensive innovation 
study done in Minnesota (Van de Ven, Angle et al. (1989)2000). The first one is about 
how the innovator views the regulation system.  Are the surroundings regulated by laws, 
ordnances and other rules or can it rather be described as supportive and with only a few 
restrictions? 
The second aspect is how predictable the surroundings are.  With a predictable 
surrounding it is easier to plan than if it is unpredictable.
The third aspect is how the innovator views the surroundings in general.  Does he/she 
view it as threatening and obstructive, or is it viewed as kind and supportive?   

Figure 1 The research’s general analysis model
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4. Method 

The case study was employed as the research strategy.  Case studies imply that one or 
few cases are studied intensively to get a complete picture of each individual case.  Case 
studies can be used for different purposes, such as obtaining information regarding a 
certain event, testing or creating theories (Eisenhardt, 1989).
The purpose of this study is to increase the understanding to why environmental 
innovations have less success in the market place than non-environmental innovations.  
The choice of using case studies as a qualitative research methodology can also serve as 
complement to the survey part of the research project. 

The most important data gathering process we use in case studies are interviews.  We 
have chosen to use personal interviews with the innovators since we through those can 
gather more information and understanding regarding our problem area.  The interviews 
were shaped as a conversation and were always performed with the help of an interview 
guide, which contained both initial and follow-up questions to make sure everything 
relevant was covered.  All together twelve interviews took place, six with environmental 
innovators and six with non-environmental innovators, between June and October of 
2005.

Eneroth (1986) discusses how choosing cases shall be done for qualitative studies and 
also suggests that it is important to choose in a conscious way.  One condition in order to 
succeed is to have the knowledge of the population which the cases that are going to be 
studied will be chosen from.  The survey performed for the project gives us the 
knowledge that is needed to make the best possible choice when picking innovations.

The innovations that are chosen as cases differ in two dimensions.  One of the dimensions 
describes whether the innovator worked on the innovation alone, in a group or a small 
network, or if he had any connection to a University environment.   

The other dimension describes whether the innovation has been more or less successful.  
Here we used the answers to 2 questions, from the questionnaire, to rate the degree of 
success.  To the more successful we have included those where the innovator stated the 
innovation is offered on the market and is a great success and at the same time a company 
is built around the innovation and the company has received external financing.  A brief 
description follows of the twelve environmental and other innovations to study  

Case innovations to study

1) Gas turbines cleaning systems  

Gas turbines are becoming a more common source of energy – for anything from 
airplanes and boats to thermal power plants and different industrial applications.  
Pollution in the enormous amount of air rushing through the engine leaves a coating.  In 
order to not decrease or risk complete stop in the operation the gas turbine has to be 
cleaned regularly.  
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Thus far effective methods have been missing.  Basically chemicals are poured into the 
engine and flushed out with plenty of water.  The cleaning method the innovator has 
developed is based on nozzles spraying atomized high pressure water into working 
engines.  The microscopic drops are sucked into the airflow and the complete engine is 
soaked effectively.

The market for the new cleaning process is huge and the advantages plenty.  Only a small 
part of the water and chemicals used previously are needed.  Since this process is using 
the airflow within the engine the purification can be done without expensive downtime.  
It makes it easier to regularly clean the engine, which is important because in turn it uses 
less fuel and discharge less air pollution.

2) ED-bjälklaget  

The innovator has constructed a new beam system that saves 40-55 percent cement 
compared to the traditional beam systems used to construct houses .  

The prefabricated beam system, ED-bjälklaget, can hold large spans which eliminates or 
decreases the need for vertical load bearing constructions.  Therefore plan solutions are 
made easier as are future reconstructions.  The vertical bearing constructions and 
foundation can be reduced on a par with savings on concrete.  Inside bearing walls are no 
longer necessary, which rationalizes and leads to further savings when building houses.

ED-bjälklaget can also be manufactured in countries where there is only limited 
technology and the innovator foresees great advantages with this system in the 
developing countries.  Since the beam system contains a smaller amount of mass and is 
significantly easier to stabilize than other systems it can handle earthquakes a lot better 
than conventional solutions.  The application can be done to most kinds of buildings, 
from houses to apartment buildings and public facilities.

3) Moulded Flexible Polyester 

Moulded flexible polyester, MFP, is a process to create an environment friendly stuffing 
material from polyester fibers, PET.  This method can for instance be used to replace 
products made from the significantly more poisonous material, from an environmental 
and work environment point of view, polyurethane, PUR, also called plastic foam.  There 
are plenty of products made from PUR in the auto industry.  
By replacing the currently used polyurethane with polyester fibers an improved work 
environment will be achieved, since this eliminates the discharge of the very toxic 
substance isocyanate.  Polyester fibers can, unlike polyurethane, be recycled through 
melting it down and creating new products.  Apart from the environmental advantages 
this innovation has great economic potential due to the low material and energy costs 
through the complete development chain.  
The MFP-method is based on two different polyester materials with different melting 
points are mixed.  When the so-called melt fiber with the lower melting point becomes 
running it starts to flow along the fiber with the higher melting point.  It will stick at the 
crossing points.  At the following cool down the cast flexible polyester will solidify into 
desired shape.
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By adjusting the weights between the polyester materials as well as the temperature and 
time we can control the material’s hardness.   
Compared to the polyurethan, which is usually left at the garbage dump, the polyester 
fiber can be recycled into new products or energy through burn off.  The left over product 
becomes carbon dioxide and steam.  Apart from polyurethane, where isocyanates are 
used at the manufacturing, no toxic substances are discharged at any time when 
manufacturing, using or recycling the polyester fibers.  Even the total chemical and 
energy usage decrease with this process.  

The MFP-method creates an almost unlimited freedom to shape the polyester fibers.  Soft 
as well as hard, almost wood-like material can be created.  The main markets for MFP 
developed products are within the furniture and vehicle industries.

4) Biorega  

A strong interest for the environment was a big reason for developing the Biorega 
innovation.  Biorega is a small scale purifying plant for biogas which makes it possible to 
use the biogas as vehicle fuel.

Methane gas has in the past few years been more and more recognized as an 
environmental problem.  It is created through natural oxygen free putrefaction in wells 
filled with cattle and pig manure.  Methane gas also contributes to the greenhouse effect 
and is therefore important to minimize.  But by purifying the biogas through Biorega it 
can be used as vehicle fuel and the gas will burn off as carbon dioxide and water.  
If the gas is retained the environmental gain is double.  The discharge into the atmosphere 
goes away and gas, diesel and ethanol can be replaced by biogas. 
Biorega is still in the development stage, but a prototype with a capacity of purifying 
approximately 240 cubic meters of raw gas every 24 hours, which comes out to just over 
170 liters of petrol.  This proves the technology works well and it is interesting.
The final product is intended partially for medium sized and large farms, who could 
become self sufficient in fuel by using this process.  One condition is that the expansion 
of small scale putrefaction facilities gets started within the privately owned agriculture.
Once that is taken care of it is not a big deal to putrefy biogas.  Estimates show that even 
if only the south part of Sweden putrefy their farmland leftovers, such as manure and 
crop, they would come up with at least 400,000 cubic meters of gas per year, which 
would be enough to run 200,000 to 300,000 cars.
The potential for Biorega is huge and with the energy prices of today, this technology is 
profitable.  If the prices continue to rise, it will be very advantageous to invest in biogas.

5) Green printed circuit 

Green printed circuit boards make it possible to combine economic profit and decrease 
the environmental burden when manufacturing printed circuit boards, by lowering the 
usage of copper plating with 70-80%.
The printed circuit boards today consist of different layers of fiberglass, epoxy plastic and 
copper as the conductor.  The controversial manufacturing technology is based on the raw 
material being completely plated with copper.  Wherever there is not supposed to be a 
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conductor the copper it is etched off.  Many environment damaging chemicals, such as 
etch liquids, are used in the chemical development processes. 
The process is based on using an isolated material without copper, and then building the 
copper conductors as needed.  This way the savings will be 70-80 percent of the copper 
usage and a significant amount of the chemicals as well.  The boards will become 
“green”.  The copper conductors that are built onto the isolated layer are attached with 
very good adhesion.
This technology creates the possibility to make cards that are more complex and dense 
since the conductor width and distance can be shrunk.  Several other functional 
advantages appear, e.g. at high frequencies.
Through this new development technology the conductor resistance at high frequencies 
has decreased so that cards with a conductor width as small as 40 micrometers can be 
used.
All this will creates more efficient and more environmentally suited printed circuit 
boards, which does not have to be more expensive than the ones on the market today.  
The new plating process can be applied to almost any material.  Test runs have been 
created and the outcome has been very positive..  
The win in Environmental Technology Competition has created new possibilities for 
successful collaborations with investors and other key partners, says the innovator.  
Intense efforts have already started to materialize the business plans.  All over the world 
about 500 billion Sw. cr. worth of printed circuit boards are sold every year. 

6) Vibisol 

The innovation “Vibisol” is based on gas filled mats that are installed into the ground.  It 
is the same thing as putting up noise protection shields along the railroad tracks, but 
underground.  Around the world vibrations and noise from the otherwise resourceful 
railroads are a problem for both existing and planned tracks.  Vibisol’s technology is 
based on gas filled mats being installed into permanent slits in the ground.  These will 
effectively stop any reproduction of vibrations and noise in land areas, which otherwise 
contribute to major environment and health problems in the industrial countries.  
The Vibisol method, that has also been developed for a long time but recently had its 
commercial solution, builds mats, fills them with carbon dioxide and bury them in slits 5-
10 meters below ground.  The slits are covered with isolation material to protect from 
outside sources.  A permanent vibration shield is created where up to 80 percent of the 
ground vibrations are muffled – they are reflected back towards the source.  The process 
can also be used as earthquake protection or as a shock absorber for constructions in 
water or shelters underground. 

The mats are made from plastic film with a solid layer of aluminum which should make 
them last at least 50 years.  To fill the mats with carbon dioxide and combining it with a 
rational production creates cost efficiency.  A major advantage with this technology is 
that the railroad traffic can be placed close to or even in densely populated areas, which 
increases the possibilities of taking the train instead of the car.  Vibrations from roads, 
railroads and workplaces have also led to tearing down buildings.  Vibrations are 
considered major environmental problems in many industrialized countries, which they 
are trying to prevent through legislation.  It is an exceptionally large problem in the 
densely populated Japan where high-speed trains are connecting the country.
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7. Ax sensor 

For years the automobile industry has wanted a sensor without any mechanically mobile 
parts, and with more reliability and performance.  The ax sensor is an electronic sensor 
based on an acoustic procedure to measure the liquid level.  The sensor is in itself based 
on an already known technology, but it has a new way of performing which gives it a 
very simple design.  The main customers in mind for the ax sensor are the automobile and 
fuel tank manufacturers in the USA and Europe.  There are roughly 50 million cars 
produced each year across the world.  Currently there is no similar product on the market.  
But both Bosch and Siemens are producing competing products.  Both companies offer a 
sensor which is based on a mechanical float with mobile parts.  These companies 
represent a necessary base in a potential future licensing of the ax sensor.
The development of the sensor has been on-going for years and the concept is finalized.  
Prototype tests have been performed on the components according to the requirement 
specifications.  The prototype has been checked and is now installed in an automobile 
manufacturer's test car, just as in mass production.  All observations show the sensor 
working well within the specifications.  The above mentioned tests will be done all over 
again with a new prototype which is more production suited, all this to receive the 
approval of the automobile manufacturer.  Finally there will be a last check of the end 
product.  Currently there are discussions taking place with the producer in order to 
confirm that the product can be made and sold within the same price the current sensors 
are selling for.

8.Cysgen

Cysgen is a completely new process for analyzing the gene that causes the chronic illness 
Cystic Fibrosis.  This illness is a birth defect but is usually not detected until the child is 3 
or 4 years old.  Three or four decades ago people with Cystic Fibrosis only lived to be 20-
30 years old.  It causes you to have an increased production of mucus in the lungs, which 
in turn causes you to have an unusual high amount of pneumonias.  An early diagnosis 
and the right medication can lead to some Cystic Fibrosis patients living until the age of 
70.

One thing that is new with this innovation is that the analysis will be more efficient than 
the one used within healthcare today.  The healthcare system does not have the possibility 
to offer a complete sequence analysis of the CF gene, and the CF doctors have a request 
for this service.  Something else that is new with this process is the simplified taking of 
specimens.  By extracting DNA from patient’s dried blood the test transport can become 
faster .  A third and important part of this concept is the support IT can offer by getting 
the test results back promptly and encrypted.  None of these are really new innovations, 
but when these procedures and tools are combined and specifically targets CF analysis it 
becomes a new concept.  
The ideas about the simplified taking of specimens have been developed over a number 
of years and it started during the innovators exam work.  It was first when studying to 
become a researcher at Sahlgrenska University hospital, in the department for clinical 
genetics that the idea developed in to a finished product.
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9. High efficency transistor 

The demand for high efficiency at high frequencies is constantly increasing.  Above all it 
is within the mobile phone and wireless data communication industries that the demand 
for inexpensive and fast microwave transmitters is the highest.  In search for lasting 
electronics, that can satisfy the high demands, many new materials have been tested, such 
as gallium nitrite and silicon carbide.   
The old silicon plates have been considered impossible to use at high frequencies.  The 
weakness of silicon technology is that it usually can not handle high voltage.  The 
material simply breaks when the electrical field becomes too large.  It is especially 
noticeable in high frequency electronics, where the distances have to be short for the 
electrons to keep up.  All of the high voltage is concentrated there, over extremely small 
details in the electronics, to give enough efficiency.
The innovation solves this problem and it is a new carbon transistor which can handle 
high voltage and high frequencies.  This makes it possible to use the transistors in high 
frequent and high efficient situations, such as at base stations for cellular phones and 
radars.  The innovation is based on advanced technological research in close connection 
with one or a few customers.  

10. Illuminatelabs 

The innovation is a software product based on a three dimensional computer design, such 
as a CAD drawing, to create an artificial picture which looks so realistic that you cannot 
tell it apart from a real photograph.  The technology is used to create special effects for 
movies, game environments for computer games as well as visualizations for the 
industrial design process within architecture, airplanes and auto companies. 
The innovation is based on research done at Chalmers University and it makes it possible 
to create realistic 3D environment faster, cheaper and with a higher quality than before.
In performance the innovation is completely superior to any other competitor, and the 
market for movies and computer games, as well as the need for realistic visualization 
within the industrial products early on in a development project, is continuously growing.  
Among the customers are game developers such as Nintendo, Sony and Electronic Arts, 
and among airplane manufacturers companies like Lockheed Martin.    
The innovation was developed by computer researchers and technologists at Chalmers 
University, who came together because of their burning interest in computer graphics. 

11. Alfasensor

Moisture causes major challenges and expenses within a lot of areas.  The construction 
industry is one branch where it can cause problems, e.g. moisture can get closed in when 
constructing a new facility or while repairing, it can cause so-called sick houses.  Another 
one is the pharmacy industry where medicine can become ineffective or dangerous to 
someone’s health if it is exposed to moisture.  A third is the food industry where moisture 
and related problems can cause them to have to discard a considerable amount of 
groceries.
The Alfasensor innovation is a moisture gauge which measures the dampness in a new 
and unique way.  It detects moisture before any damage is done.  The early warning 
signals from the sensor helps to fight the problem before it and costs occur.  
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The innovation is based on the HTI technology, patent is pending.  The active component 
in the product is an indicator element which logs the time frame for how long it has been 
exposed to relative humidity above a set level.  By logging the information false alarm is 
avoided since it will not react to momentary humidity increases, as the currently used 
sensors do.  These elements, which are available for several levels of moisture, are 
combined with different labels, packaging, instructions and other equipment to make it a 
finished product. 
The primary markets for the Alfasensor are the Nordic countries, which are estimated to 
approximately 200 million Sw. cr. 

12. NetClean 

The spreading of child pornography has become an ever growing problem in our society.  
The innovation NetClean is a new product for those who fight child pornography on the 
internet.  NetClean is a software program that works almost like a virus protection 
program.  The software is based on knowledge of information handling and technological 
research within both the software development and picture analysis.  
To install NetClean shows a clear stand against child pornography.  It shows that 
companies, authorities or organizations are doing everything to stop criminal pictures 
from spreading within or through their systems.  When NetClean has been installed it will 
show immediately if someone is looking at or downloading a picture of child 
pornography.  It could be a picture opened at a homepage, sent via email or downloaded 
via CD or USB memory.  The software even detects illegal pictures placed on the 
company’s server from the outside.  
The most important function with this innovation is that the software creates awareness 
that you will get caught.  This has in itself a preventive effect and stops people from 
downloading these pictures.
The development of the innovation and the introduction to the international market has 
been the result of a well developed network, where the important connections have 
contributed with knowledge and resources without expecting any ownership or money in 
return.  Among these connections are researchers, police authorities, TeliaSonera and 
Word Childhood Foundation.

5. Results and discussions 

The analysis design for this case study, which is used to discuss differences in the 
development and marketing success between environmental innovations and other 
innovations, is based on the same design created to perform the quantitative part of this 
project.  The factors that were researched are related to the innovator, the innovation, the 
development process, and the surroundings and to how the innovation is communicated.  
The results gathered from the analysis are summarized in table 2.  The chart gives an 
overview of which factors the innovator considers important for the innovation’s 
development and success on the market.  
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Table 2  Important factors for the innovation’s development and success on the market 

1. Factors related to the innovator 

Factors related to the innovator mainly concerns his or hers education and qualifications, 
but also how they utilize their network to develop and spread the innovation

Education and qualifications 

The analysis shows that all but two innovators have college education.  The two who 
does not have college education only have a general high school education, and three out 
of the remaining ten has a technological research degree. 

All those three innovators are among the less successful innovators on the market.  
According to them it is because their focuses have been on solving the often complicated 
technological problem and therefore the marketing has not been prioritized.  There are 
two main reasons for the marketing not being a priority; the first reason is because the 
innovator has not had enough time, and the second reason is because the innovator is not 
qualified to market the innovation and there is no one else better at it.

You can find the two innovators with the general high school education among the 
environmental innovators.  One of them has had a lot of success on the market.  He has 
led his company for quite some time and been responsible for development and 
marketing of all the company’s products. 

Environmental innovations  ”other”  innovations 

Less success  Success Less success Success 

A B C D E F G H I J K L 
Factors related to the innovator 
Education and competences  X   X X X   X X X X X X 
Network X X X X X X X X X X X X 
Factors related to the innovation 
Cost/ price  X X X   X X X           
Technology level X X X X X X X X X X X X 
News value       X X X X X X X X X 
Factors related to the development process 
Access to funding        X X X X     X X X 
Resources and development time X X X X X X X X X X X X 
Factors related to  the surroundings  
Regulations X   X X X X             
Support X   X X X X X X X X X X 
Communication 
Active marketing X   X X X X X     X X X 
Media exposure X X X X X X       X X X 
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All innovators consider a technological qualification very important in order for the 
innovation to have success on the market, while only half thinks it is important to have 
marketing qualifications as well.  

Network 

It is rare that an innovator develops the innovation all alone; it usually takes place with 
others involved.  A network means different things to different innovators.  For some it 
means a social group, where friends and family are included.  For others it is more about 
business, where customers and distributors are the most important participants.  The third 
group combines the two and for them the network represents both a social and a business 
group.  The analysis proves that everyone feels, regardless if it is the social or the 
business like network, that a network plays an important roll during the development of 
the innovation.
Above all the network is very important for the environmental innovator when it comes 
to solve the technological part of the innovation process.  This is because of the multiple 
technological problems that occur during the development process.  If the innovator does 
not possess the appropriate knowledge regarding a specific technological area you have 
to find someone who does.  If you do not have the right kind of network it can become 
difficult to solve the problem and in turn the innovation might be slowed down or come 
to a stop.
The non-environmental innovators differ in a sense where they consider another aspect of 
what the network contributes to the development of the innovation.  They mean that the 
financial and marketing related aspect is as important as the technological problem 
solving aspect.  In certain cases it is even more important to focus on utilizing the 
contacts through the network to solve the financial and marketing related tasks.  

The successful innovators seem to have a larger network, and that it has played an 
important part throughout the innovation process, from idea to the market.  On the other 
hand the less successful innovators seem to have a smaller network where they also 
seemed reluctant to use the network until later on in the process.  The researchers, who 
are all among the less successful innovators, separate themselves from the rest since they 
are a part of an environment where a network is already in place to draw from to help the 
development.   
Most of the innovators consider motivation and need for achievement to be important 
factors in the innovation's development from idea to market success.  The most successful 
innovators are extremely stubborn, competitive and cannot stop trying to find new ways 
of solving problems.  

2. Factors regarding the innovation 

The three innovation-related factors stated here are price, technology and innovation 
height and the innovation’s novelty.  The price the customers are paying for the product 
is an obvious factor, but it is interesting to research the importance the price has on 
different types of innovations.  Another aspect related to the innovations is the 
importance of the technology factors and their value for the innovations’ to survive and 
thrive on the market.  A third aspect is the novely and radicality factor.  This is about the 
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product’s characteristics and how it differs from earlier products, also how big of a 
difference there is. 

Price

The analysis shows that six out of the twelve respondents consider the price important to 
the innovation’s success.  Almost all environmental innovators, but only one of the non-
environmental innovators considers the price important.  
There is no difference between the more successful and less successful innovations 
regarding the importance of the price.

There is only one among the environmental innovators who believes that the price is not 
of much importance to the success.  This might be because his innovation targets the 
airplane industry where safety and quality is of more value than the price.

Among the non-environmental innovators there are two kinds of innovations where the 
innovators consider the price an unimportant success factor.  The first kind of innovation 
has been developed in a research environment where the product has been created to 
solve a complex problem for a specific customer.  The second kind is a computer 
software product, which is part of a bigger system, and the customer only pays a small 
part of the full cost of the complete program. The product is required to fill the 
customer’s need.  
The only innovator who thought the price was important has an innovation that targets 
the automobile industry, which is a very price sensitive branch.  

Technology factors’ value 

The technology factor’s value can be discussed from a patent perspective or if the 
innovation was based on research results.  In regards to a patent perspective, we can 
confirm that almost all innovators think a patent is important to the success of 
innovations.  There is a certain difference between environmental and other innovations.  
Environmental innovators consider the patent is needed as a protection, mainly when 
introducing your product on the global market.  However, the non-environmental 
innovators think the patent is absolutely necessary in order to receive funding during the 
development process.  According to some, a patent can also, in some instances, be a 
negative and hinder the development.  Sometimes the cost to seek patent and the work 
involved to write contracts are much more than if the innovation is released and you sell 
the technological “know how”.  Everyone believes that it is a success factor when an 
innovation is based on research results, but in different ways.  The innovators who 
themselves are researchers, or have worked along a research project, consider the 
innovation to be better because of it, mainly technologically, while other innovators 
consider that the customers find a product with a research connection to be more reliable 
and this will lead to a higher market success.   
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Novelty value 

Eight of the twelve innovators consider the novelty value an important feature for the 
innovation’s success on the market. But that influence is not always positive. Some 
innovators think that if the novelty value is too high, the development of the innovations 
can become regressive.  

All of the non-environmental innovators think that novelty value is an important market 
factor, while only half as many environmental innovators think that. 

All successful innovators think that the novelty value is an important factor. Only the less 
successful innovators think that it is not important. 

Among the three environmental innovators that consider novelty value an important 
factor, only two of them think that it is always positive. This is due to that the negative 
environmental effects are a great problem for the customer, which their innovations 
totally or partly reduce. The third environmental innovator has another point of view. He 
thinks it depends on the branch. If it is a conservative branch, like the furniture industry, 
the innovation’s novelty value can be negative for market success. But, if the branch is 
not conservative the innovations’ novelty can be a positive thing. 

Five out of six non-environmental innovators consider novelty value something positive.
In four out of these five innovations, novelty factor means that the innovations solve 
problems much faster than the current solutions. These four innovations are complete IT 
products, or IT is an important component of the product. 
The only innovator, among the non-environmental innovators, that consider the novelty 
factor something negative for success, gives the conservative automobile branch as the 
reason. Here we notice that a conservative branch for one innovation can be a non-
conservative branch for another.

According to the innovators, other aspects connected to the innovation’s success are 
environmental benefits, reliability and the appeal to certain feelings. 
Four out of the six environmental innovators thinks that a verified environmental benefit 
affects the market success. Two of the three successful environmental innovators say that 
their innovations would have reached as far as they did even without a clear and verified 
environmental benefit. But they also stress that their main client is very demanding when 
it comes to the environment. 
Reliability is an important factor to success, according to the innovators who have 
developed products based on research results. Customers of this type of innovations 
demand a product that is 100% complete, and the slightest uncertainty can lead to a 
complaint and cause devastating consequences for the innovation.
A third interesting aspect of market success is the emotional affects the innovation can 
have on potential customers or users of the innovation. This aspect is significant for 
innovations preventing child pornographic pictures on the internet.
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3. Factors regarding the development process 

Developing an innovation is a very complex process, where a lot of factors are of 
significance when it comes to the innovations potential success. We mainly focus on two 
aspects in this study. The first aspect is how easy/hard it has been for the innovator to 
raise enough risk capital. The other aspect concerns the resource efforts of development 
time and supply of infrastructure needed, during the development phase.  

The supply of risk capital 

Seven of the twelve innovators consider risk capital an important factor of market 
success. Six out of these seven, i.e. the most successful innovators, consider risk capital 
an important factor of market success. There is a clear difference between environmental 
innovators and non-environmental innovators. Environmental innovators think that risk 
capital should be invested in a later phase of the project. Preferably it should be invested 
when the innovation is finished and fully developed. That way the innovator has a better 
position in negotiating the terms. Non-environmental innovators do not mind investment 
of risk capital during early stages of the development process and sometimes that is 
essential for success.  Non-environmental innovators have more knowledge of risk capital 
and claim that investors of risk capital are not a homogeneous group. It is possible to find 
an investor who contributes to success, even if he/she invests during the earlier phase of 
the development process. One must find an investor who is willing to invest on a long-
term basis and, above all, has the right connections and qualifications. 
All the research innovators do not think that risk capital is relevant; instead they talk 
about research funding as the necessity for success. 

Resource contributions and development time 

All twelve innovators agree that to reach success, the innovator must be prepared to 
invest a lot of resource efforts, mainly people putting in time to develop the innovations, 
from a first draft to a successful product.  
There is no major difference between environmental and other kinds of innovations, but 
the size of the resource effort varies a lot based on what type of innovation or whom the 
targeted customer is.  Innovations that require expensive lab equipment and where the 
test phase is very important demand more resources. Type of customer is also mentioned 
as an aspect that affects the size of resources. Branches like automobile, aero and 
electronic have high demands, according to the innovators. The size of resources is bigger 
and the time for development is longer for these types of innovations. 

4. Factors regarding the surroundings 

The context surrounding the innovation and the innovator effects the development. 
Regulations and support are two factors that are related to surroundings.

Regulation 

Five out of the twelve innovators think that rules affect the innovation’s market success. 
All five innovators who think laws and legislations are factors are environmental 
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innovators.  These five innovators point out that the environmental laws and rules are 
constantly being made tougher and that has contributed to the spreading their innovations. 
Four out of the five innovators think that the legislations concerning the environment 
have had a significant role in the development and spreading of their innovations, and the 
political effort concerning the environment is enough to help spreading environmental 
innovations as well. While environmental innovators think well of the government’s 
tough environmental rules, they still think that the government should take more 
responsibility when it comes to applying these rules, thus getting a better spreading of 
environmental innovations. 

Support

Eleven of the twelve innovators consider support from the surroundings to be an 
important factor of market success. The one that did not agree was found among the 
environmental innovators. He has worked alone during an extended period of time 
(approx. 10 years) with his innovation, and has not had any major success on the market. 
He thinks one should not accept contributions or support, and he also thinks everyone has 
to overcome the difficulties on their own. 
All three successful non-environmental innovations have been developed within an 
incubator operation, while none of them have had any connection to such an operation.  
Among the eleven innovators that consider support being an important factor, there are 
different types of support systems. Almi, Nutek and Vinnova, mentioned among the 
successful innovators, have been important parties and have contributed to the system 
needed to reach a bigger success. Some criticism has been brought up, by innovators 
working on research based innovations, concerning the time plan for innovation projects. 
Innovators think that there is not enough understanding from some of these parties 
regarding the world the innovator is surrounded by, the difficulty in giving a specific time 
frame for when the innovation will be ready, technologically and for the market.  
Innovators developing innovations based on research results value the different national 
research institutions, and their equipment, and consider them as an important support 
system.  Another kind of support system mentioned is the incubator operation.  Being 
close to a university or college gives innovators the possibility to build networks; this is 
an important aspect when spreading the innovation and reach success on the market.  

4. Communication 

The last category of factors is the one concerning the way the innovator communicates 
the innovation.  We mainly focus on two factors in this study. The first one concern the 
way the innovator market the innovation, and the second factor concerns the exposure in 
different kinds of media, which can be of significance when it comes to the innovations’ 
market success.   

Active marketing 

Nine out of the twelve innovators think that active marketing is an important factor of 
success. The three innovators who do not agree can be divided into two different types of 
innovators. The first is the technological innovators, who do not think marketing is what 
they should be doing.  Their assignment is to solve technological problems; other parties 
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must deal with marketing. The other type of innovators is researchers who mainly work at 
a university or college. Their assignment is usually a technological task given from one 
single employer. According to the innovators, marketing is the task for the employer.  
The most successful innovators put a lot of effort into active marketing. They also 
connect the marketing questions to the financial resources. All of the successful 
innovators say that they would put in even more resources into active marketing if they 
could afford to. 
Innovators that are researchers at e.g. a university think that this excessive focus on 
marketing and sales can be counter productive in some cases, as the innovator might 
market an innovation that is not 100% finished.

Media exposure 

Nine out of the twelve innovators consider media exposure to be an important factor of 
market success and spreading.  
All the environmental innovators think that media exposure is important and almost all of 
them apply media exposure to the environmental competition.  They also think that 
something positive came out of the media exposure after they were nominated for the 
finals in the environmental technology competition. All six environmental innovators 
have made contact with a potential customer after the media exposure related to the 
competition. 
Among the non-environmental innovators, only the more successful ones stress the 
importance of media exposure.  The most successful ones have a strategy when it comes 
to media exposure, that strategy is to get as many journalists as possible to write about 
their innovation. 

To summarize we can say that our case study shows that there are some differences in 
what effects development and market success between environmental and other 
innovations. The varieties can be categorized as two different types.
The first type is simply when one group of innovators think that a certain factor is 
important for the development and success of the innovations, while the other group does 
not agree at all.  ”Price” and ”legislations” are factors that, according to the innovators, 
matter to environmental innovators, but not to other innovators. 
The other type of differences is not as obvious, and a little harder to identify. That is 
when both types of innovators think that a certain factor matters for the development and 
success on the market, but that the difference lays in the aspects behind this factor. The 
”technology factor’s value” is as important for environmental innovations as for other 
innovations, but for the environmental side, the value is about getting patent for the 
innovation to protect their product from competitors.  For non-environmental innovators, 
the patent is important to get risk capital during the development phase. 
The same applies to the ”network” factor. An analysis of this factor shows that the 
network is important to the environmental innovators, especially during the early phase of 
the process, where the focus is to solve technological problems. For the other innovators, 
the network matters the most during the end of the innovation process, when the focus is 
on marketing.  
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