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Abstract 

During the past three decades environmental concerns have attracted more attention in order to 

find more environmental benign and sustainable technologies. The role of entrepreneurs in the 

transformation of energy sector toward the sustainable and clean technologies has been 

significantly highlighted. The main aim of this research is to study the barriers to innovative an 

entrepreneurial activities related to the field of energy and environment. Another objectives of this 

research is to remark some of the key success factor of entrepreneurs in coping with the problems 

and obstacles in this field. In order to fulfill the aims and objectives of this research, two main 

research tools has been chosen: a) the review of literature and the secondary data, and b) 

interviewing the currently active entrepreneurs who are currently working in the field of energy 

and environment in Sweden in order to collect some qualitative primary data. 

The criteria by which companies are defined as active in the field of energy and environment are: 

more efficient use of resources, no or very low damages to the environment, and increasing the 

quality and standards of life of people. 

Most of the clean and sustainable energy technologies are in the R&D phase, so they depend 

mainly on university research. Since the pace of accomplishing project in universities are 
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significantly slower than that of the industry, being in R&D phase has caused some barriers to the 

innovative and entrepreneurial activities in this field. 

Also, any new technology in this industry should be able to compete with the old efficient and 

cheap technologies available in the market. This causes some difficulties in the process of 

commercialization of new technologies. Based on the results of the research, the industry of clean 

and sustainable energy technologies cannot be considered as an attractive industry for 

entrepreneurs. 

Although some areas of the industry could include technologies which seek less capital, this 

industry is still considered capital intensive. It is discussed in details that capital investment could 

be considered as a potential barrier.  

Knowledge spillover and internalization could be managed to act as a promoter of innovation, 

otherwise knowledge spillover and internalization act as a barrier to entrepreneurs due to the harms 

caused by free-riders and highly priced SETs, respectively. Policies, laws and regulations play a 

very important role in this respect. They can make either barriers or create opportunities, depending 

on how well-designed the regulations are. 

Being flexible, choosing an appropriate mentor, and taking advantage of environmental policies 

are among the success factors that entrepreneurs working in this field have suggested as strategies 

to cope with the aforementioned problems. 
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1. Introduction 

1.1. Environmental concerns and Sustainability; the role of 

Entrepreneurship 

During the past three decades environmental concerns have attracted considerable attention. The 

necessity of finding more environmentally benign and sustainable technologies has been become 

increasingly vital in order to satisfy the environmental concerns [1]. In this respect, the role of 

entrepreneurs in the transformation of energy sector toward the sustainable and clean technologies 

has been significantly highlighted [2]. Despite the mentioned facts, exploring the news of 

entrepreneurship and innovation does not exhibit extensive related news to the energy and 

environmental issues. This lack of energy related issues in the news becomes more conspicuous 

when it is compared to the news of innovation and entrepreneurship in the field of Information and 

Communication Technology (ICT). Therefore, there should be barriers to innovation and 

entrepreneurship in the field of energy and environment in order to explain this lack. 

 

1.2. Project aims & objectives; research questions 

The main goal of this research is to investigate the barriers to innovative an entrepreneurial 

activities related to the field of energy and environment. Accordingly, the research questions are 

designed as follow: 

 What is the definition of startup and how one can explain the role entrepreneurs? 

 What is innovation and why is it so important? 

 What is considered as activities related to energy and environment in this study? 

 By describing the process of innovation and technology generation toward 

commercialization, how can one explain the barriers in the field of energy and 

environment? 

 Is the capital the main barrier to the activities of this type? 

 What specific qualities does the field of energy and environment lack to be considered as 

attractive industry? 

 How is it possible to overcome the above mentioned barriers? Or in other words, how do 

successful startups in this field cope with the existing obstacles and problems? 
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 What are the key success factors for start-ups working in Energy & Environment? 

In addition, some practical aspects of innovative an entrepreneurial activities in the field of study 

is included in this report. This was carried out by conducting interviews with entrepreneurs 

working in fields related to energy and environment. 

 

1.3. Background  

Due to the nature of the under study industry (energy and environment technologies), 

entrepreneurs working in this field are either engineers or cooperating with engineers. When it 

comes to entrepreneurships, engineers have characteristics that should be explained in order to 

give a better picture of some of the instinctive barriers and opportunities which are hidden in the 

entity of engineers. 

Steven L. Reid who is an engineer with more than 30 years’ experience founded ‘Industrial 

Environmental Systems’ in Marietta, Georgia in 2001. He believes two of the main strengths of 

engineers which are intelligence and precision act as their weaknesses when it comes to 

entrepreneurship. He explains that engineers expect to be surrounded by people as intelligence and 

smart as themselves and when it is not the case, they will become frustrated so that they lose their 

patience. Regarding the precision, he adds that it is sometimes vital for entrepreneurs to make a 

quick decision in order to solve a problem. Since engineers value the most accurate solutions for 

solving problems, their decision making is often encountered by waste of time and money [3]. 

Steve Blank is a well-known researcher in the area of technological startups. He co-authored ‘The 

Startup Owner’s Manual’ and is a professor at Stanford University. He noted that one of the biggest 

mistakes of engineers is extensive focus on their product. Engineers assume that by having a 

product which is the best possible in their point of view, they can make a fortune out of it. 

McDonald’s corporation, which makes much more profit compared to fancy steakhouses, is 

possibly the best example for showing how invalid engineer’s assumption is. According to Steve 

Blanks “There's often a disconnection between engineers and scientists and what commerce and 

capitalism is about. These people are often the smartest but you don't get paid for being the smartest 

in the world in a start-up. You get paid for being the one who put it together the right way” [4]. 
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Moreover another study shows that most of the startups have failed due to lack of project 

management. This study also shows that most of the university spinoffs have slower pace of 

progress in accomplishing their projects compared to that of other established companies working 

in an industry. This slow pace was referred to the nature of the academic research in which the 

focus is more on result of the study rather than the timetable of the project. This implies that similar 

projects take longer to accomplish in academic environment, as opposed to industry [5]. 
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2. Methodology 

In order to fulfill the objectives of this study, two main research tools have been chosen. The first 

tool is the review of the secondary data. It includes reviewing books, journal articles and any other 

type of literature accessible through KTH internet protocol (IP) address. Moreover, published 

interviews of well-known entrepreneurs and researchers in the field of study has been collected 

and referred to. Thus, the first tool constitutes the theoretical framework of the study. This part of 

the research was mainly focused on finding the obstacles in the way of innovative and 

entrepreneurial activities. 

The second tool which is used in order to conduct the study was interviewing entrepreneurs who 

are currently working in the field of energy and environment in Sweden. In order to achieve the 

desirable results, a questionnaire has been designed by the author and reviewed by the supervisor 

of the research. This questionnaire has been constantly updated upon finding new aspects in 

literature, in addition to the experience of interviews. It was planned to conduct minimum of five 

interviews and in order to do so more than fifty different entrepreneurs has been selected. The 

procedure toward finding the entrepreneurs was to look for startups and companies working in this 

field. Then the cofounders of the selected companies were contacted. Two main sources that 

contribute in forming the list of companies were Cleantech Inn Sweden and STING websites. The 

former is an organization aiming to build Swedish national team in clean tech, promote and 

facilitate sustainable growth, and accelerate the commercialization of clean tech innovations. The 

latter, on the other hand, is an incubator supported by several well-known companies and institutes 

in Sweden such as ABB and KTH and its aim is to contribute to the building of a new global 

growth. The selected companies were contacted by email. Among those, fifteen has been contacted 

by both phone and email. This effort resulted in three online interviews and one face to face 

interview. Each interview took almost thirty minutes. The summary and important notes of these 

interviews are reported in section 4 titled as Results. This part of the study briefly shows various 

types of opportunities entrepreneurs in this field have taken advantage of. In other words, section 4 

is devoted to answering the last two research questions mentioned in section 1.2 and also pointing 

out, some practical issues which cannot be found in the literature.  
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3. Theoretical framework 

3.1. Theory of Startups  

Among the several definitions of startups in the literature, two are discussed in the following. First 

one is by Eric Ries that defines startup as a human institution which delivers new products or 

services under the extreme uncertainty [6]. In simpler words, a group of people gather to solve a 

problem without being sure of the results. Steve Blank who has done a lot of works in the area of 

tech startups defines a startup as an organization that searches for repeatable and scalable business 

model [7]. In other words, a group of people who look for a way of making money and to find the 

suitable way to do it, they should test and try several different ways. What these two definitions 

imply is that entrepreneurship (the act of doing startups) always comes with a high level of 

uncertainty.  

3.2. Schumpeter Approach 

Joseph Schumpeter was an Austrian-American economist and political scientist. He is known as 

one of the most influential economists and his studies are referenced widely [8]. 

He believed that an economic activity with any motive aims at satisfaction of wants. He also 

discusses about the economic and technological issues and how these two have contrastive and 

complementary nature to each other at the same time [9].  

He defines the concept of Development as changes or disturbances in economic life. These changes 

are initiated within but act as a distinct foreign to the circular flow which is a term describing the 

equilibrium in the competitive economy. These changes are more likely to be caused by 

entrepreneurs. He further continues that these entrepreneurial actions are the main mechanism for 

economic development [9]. 

Schumpeter considered producers as the main engine of the changes. Producers’ behavior and 

activities would influence the consumers’ preferences, in other words, producers educate 

consumers to ask for new things [9]. 

One of the other important concept definitions that Schumpeter worked on and helped to be 

developed was the concept of Innovation. He defined innovation as changes or disturbances caused 

by a set of new combinations in the industrial or commercial life. New combinations of this type 
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can lead to new goods, new methods of production, new market, new sources of supply or raw 

materials, and new organization. Entrepreneurs are responsible for coming up with new 

combinations in order to stimulate economic system evolution [10].  

3.3. Launching a Startup 

The pathway of launching a startup can be described in several steps. During the first step, an 

entrepreneur (or a group of entrepreneurs) seeks a good business idea. This idea can be reached 

after screening several ideas or by eureka moment or etc. The next step is to examine the viability 

of this business idea [11] [12]. This step can be carried out by conducting a feasibility analysis. A 

sample of business feasibility assessment is designed by Bruce R. Barringer [12]. The results of 

this test dictates the following steps which can be: to continue with this idea, or throw it away and 

start with a new one, or to modify it in some parts and keep going [12]. As Steve Blanks states in 

his definition of startup (refer to section 3.1), the next step is to search for a suitable business 

model. The book ‘Business Model Generation’ by Alexander Osterwalder could help 

entrepreneurs to develop their business models by implying a tool that Osterwalder has called 

‘Business Model Canvas’. The next would be to finance the startup. The predicted needed capital 

can be provided from several sources such as crowdsourcing, venture capitalists (VCs), angel 

investors (AIs), the entrepreneur himself, and 3F (friends, family, and fools) [11]. The next and 

last step is to fill the gaps in the human resources of the startup. Competent management board 

and capable staffs also play an important role in the success of the startups [11]. 

3.4. Sustainable Energy Technologies 

In simple words, technology can be defined as means of turning natural resources into goods and 

services for society. Technology, in an independent economy, is considered as a driving force of 

domestic production, advantage in market competition, opportunities for trade, and growth in 

standards of living of people. However, developments promoted by technology demand, increase 

the energy consumption. This also corresponds to increase in the level of emissions to the 

environment which in turn causes the climate change and environmental destruction [13]. 

Nevertheless, the problem caused by introduction of technology is expected to be solved by 

emerging new technologies. Sustainable Energy Technologies (SETs) is a suitable choice to meet 

the development and climate requirements [14]. 
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The characteristics of SETs can be explained as adaptation to the local conditions, efficient use of 

resources, and improving the living standards with less or no impact on environment. SETs should 

also be robust, reliable, user friendly, and in affordable prices to find their way to the market [15]. 

It should be noted that to see the positive results of implementation of SETs, they should be used 

by large number of people and in long term. In other words, these kind of technologies should be 

sustainable in both technology itself and diffusion to the market to see the promised results [15]. 

The role of private sector in promoting SETs can be shown by giving an example of what happened 

for oil and gas industry compared to the coal industry. Oil & gas related technologies has been 

possessing a better position compared to the coal technologies. The main reason behind this 

triumph is the role and influence of private sector. Governments, however, should act as a 

facilitator of technology transfer. This facilitation can be done by suitable policies and measures 

designed by government in order to integrate information flow, and eliminate of institutional 

barriers  [16] [17]. 

3.5. Generation and commercialization of technology  

Figure 1 shows the innovation chain and as it can be seen, commercialization is the last stage in 

the innovation chain. The first step is the conceptualization. Conducting basic research in order to 

reveal the basic theories behind the idea, comes next. The next would be the applied research which 

mainly includes feasibility studies. The next two steps take care of providing a product to be 

manufactured in large scales [15].  However, it should be noted that the scheme shown in Figure 

1 is not always the case. Sometimes, some of the steps could be skipped or combined together. 

Table 1 describes a more details of the innovation chain. 

Commercialization of a technology can be simply described as the process of bringing a 

technology out of labs and introduce it to the market to achieve market acceptance and to be used 

by the customers in that market. In a more scientific manner, commercialization of a technology 

can be expressed as a creation of a self-sustaining market in order to succeed in an intense 

competing environment. When a technology is commercialized, it has an outstanding performance, 

benefit of reliability, and an acceptable price [15].  
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Figure 1. Innovation chain [15] 

Table 1 shows three different phases of technology development: research, demonstration and 

commercialization. These phases should be considered in three different domains: technical, 

market, and business.   

Table 1 also presents a brief description of the activities correspond to each phase and related to 

each domain [15].  

Usually, during the demonstration phase, there is a need of subsidies and other forms of supports 

in order to prepare the infrastructure for the private sector to handle the developing and financing 

projects [15]. Albeit new technologies are sometimes compatible with the existing infrastructures.  

Table 1. Phases of Technology generation and commercialization [15] 

Phases Sub-phase/stage Principal activity Technical Market Business 

Research 

phase 

Basic research Assessment 

Technology 

concept 

assessment 

Market needs 

assessment 

Venture 

assessment 

Applied research Feasibility study 

Technology 

feasibility Market study 

Economic 

feasibility 

Demonstration 

phase 

Design and 

development Planning 

Engineering 

prototype 

Strategic 

marketing 

Business 

plan 

Engineering and 

manufacturing Introduction 

Pre-

production 

Prototype 

Market 

validation 

Business 

start-up 

Commercial 

phase 

Pre commercial 

Public 

procurement 

Small scale 

production 

Market 

integration 

Business 

growth 

Support 

commercial 

Initiation of 

private 

participation 

Medium scale 

production 

Fully 

commercial 

Self-sufficiency 

Full scale 

production 

Maturity 

Production 

support 

Market 

diversification 

Business 

maturity 
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On the other hand, commercialization phase is described as a stage where scale is large enough in 

order to decrease the dependency on all forms of support and the technology itself is profitable 

enough to handle the finances [15].   

Commercialization phase has three sub-phases: pre, support, and fully commercial. The 

government has the role of sole procurer in the pre commercial phase, while it turns into not-

interfering agent as the technology goes to the fully commercial phase [15]. 

 

Figure 2. Valley of Death 

Sometimes, the cost of production is too high and the technology has a very low market 

penetration. This situation, also known as Valley of Death, can happen somewhere between the 

demonstration and commercialization phase. As it is presented in Figure 2, it is expected that 

passing the demonstration phase and going through the commercialization phase result in the drop 

of cost per unit of production. On the other hand, market penetration starts when the 

commercialization phase begins. Therefore, the possibility of trapping the technology in the Valley 

of Death is higher when the technology is in the demonstration and pre-commercial phases [22] [23]. 

 

Figure 3. Position of different SETs in the process of commercialization [24] 
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As Figure 3 shows, none of the SETs are fully commercialized and some of them (Solar cooker, 

Biomass/Cogeneration, Energy from wastes) are seemed to be in the Valley of Death [24]. It 

should be noted that being in Valley of Death does not mean that the technology is not viable at 

all, but it shows that there is need for modifications to reach the viability.  

3.6. Diffusion of Technology  

Diffusion is defined by Rogers as a process which leads to communication of an innovation among 

members of a society over time through specific channels. Rogers also refers to innovation as 

something which is perceived as new in the society of people who are possible receivers of that 

innovation. He adds that innovation is not about convincing people about how good a product or 

service is, instead it is about understating the people’s need and crafting the product or the service 

in a way to fit that need [18]. 

Figure 4 shows the process of technology diffusion in which the vertical axis represents the growth 

in number of users. As it can be seen, this process comprises four different stages; Learning, 

Growth, Saturation, and Decline [15]. In the first stage as the name is self-explanatory, customers 

are still not completely familiar with the technology and this lack of knowledge and confidence 

results in slow rate of growth [19]. However, in some point, the growth starts to decline. This is 

due to two factors; the first one is that there are few non-user left and the second one is the advent 

of new technologies [19] [20]. 

 

Figure 4. Technology Diffusion curve [15] 

From the consumer point of view this process of technology diffusion can be divided into different 

stages as knowledge, persuasion, decision, implementation, and confirmation. The last stage 

corresponds to the continuation of using the technology [18]. 
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Figure 5. Categories of consumers; a) Percentage within each category [18], b) Rate of adoption of innovation [21] 

Figure 5 shows the distribution of individual consumers in different categories of innovators, early 

adopters, early majority, late majority, and laggards. Innovators are the risk takers and the ability 

of the technology in order to convince this group of people to continue using it, would play an 

important role for the future of the technology [21] [18].  

Rogers mentions five qualities that determine the success of an innovation. These qualities can be 

extended to the SETs to assess the position of SETs in respect to these success qualities [18].  

 Relative advantage: it is, in fact, the advantage which users find in a technology over other 

ones. There is no absolute measure to determine this advantage. It can be economic 

advantage, social prestige, and personal satisfaction [18]. SETs, in that manner, lack the 

relative advantage due to the fact that they are perceived expensive by users. Since, there 

is also no social prestige in using SETs yet, users do not tend to employ them. Also, it is 

important to consider that this quality has the most important role in the success of 

technologies. 

 Compatibility: Technologies which are compatible with existing values and practices, have 

better stand in the competition with others [18]. In the case of SETs, it is worth mentioning 

that most of the SETs need new infrastructures and they are not compatible with the 

existing ones. For instance, wind turbines has attracted so much attention as one of the 

renewable energy sources. However, since the possibility of generating electricity with a 

constant rate is very low, a particular infrastructure which is called smart grid is needed in 

order to regulate the rate of distribution of electricity. 

 Simplicity and ease of use: this quality includes technologies that do not require to tutor 

users to develop new skills. Therefore, by skipping the skill development phase, they 

spread faster [18]. 
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 Trialability: this allows users to try the technology on limited basis. By that, the level of 

uncertainty decreases among people who are considering the technology [18]. 

 Observable results: when users can observe and perceive the results and benefits of a 

technology, the level of uncertainty in potential users will be decreased. Observable results 

stimulates the peer discussions, which in turn leads to the encouragement and decreasing 

the uncertainty even more among potential users [18]. When it comes to SETs, the main 

goal and benefits of these technologies can be achieved in the long term and by attracting 

large number of users. Thus, lacking the quality of observable results is among the barriers 

of diffusion of SETs. 

3.7. Barriers to diffusion and commercialization of SETs 

Although SETs are technologically efficient, but this does not make them a suitable choice for 

commercialization. As mentioned before, acceptable price plays an important role in the 

promotion of a technology. SETs are not well-known for their low prices and this is considered 

as one of the main barriers to commercialization of SETs [15]. 

SETs should compete with the mature pre-developed energy technologies in order to dominate 

the market. These mature technologies are taking advantage of economy of scale, cost 

effectiveness, and long learning process [25]. 

Need of SETs rises from environmental and social concerns not business concerns. Usually, 

entrepreneurs and venture capitalists are more attracted to business related concerns. This 

origin of SETs is acting as a barrier to the process of commercialization of them [15]. 

It was mentioned in 3.6 that to achieve the seeking results of SETs, large number of consumers 

should use the technology in long term. The lack of this quality acts as another barrier to the 

process of commercialization of SETs [15]. 

Moreover, the aim of the most of the SET projects is to demonstrate the technology, while in 

order to introduce the technology to the market, it should be aimed at being commercialized 

not only being demonstrated [16] [26]. 
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3.8. Historical & Institutional barriers 

The period between 1980 and 1998 is known as the period of stagnation in regard of the Energy 

Research and Development (ER&D) activities. The main two reasons behind this stagnation were: 

the low price energy which was supplied from fossil fuels and mainly oil, and the high cost of the 

ER&D activities. Beside the fact that the period of stagnation in ER&D affected the progress in 

the development of knowledge in the area of energy technologies, it had another important 

consequence which was dealing with the institutions structures. Changes in the institutions 

structures imposed by the conditions of that period of time biased actors to emphasize on short-

term financial returns in the energy/electricity sector [27].  

Existing competences, networks and institutions prevent the process of creating variety in the 

knowledge base. These institutions and network systems are locked in the established frameworks. 

This is mainly due to the path dependency and cumulativeness of innovation. Therefore, the actors 

in the development of technologies cannot observe the opportunities outside their working 

frameworks [28]. 

Additionally, the advent of natural gas (NG) as a cleaner source of energy attenuate the 

environmental concerns which were the main force behind the progress and encouragement of the 

clean ER&D. Also, NG was a cheaper source of energy compared to other sources. These features 

of the NG attribute to propagation of focusing on the researches and developments of technologies 

related to NG rather than other clean and sustainable energy sources [27]. It is worth mentioning 

that NG is also a fossil fuel, so it cannot satisfy the demand of sustainability.   

Technologies related to the traditional sources of energy are more efficient and cheaper due to the 

developments during the past century. This efficiency in one hand and the capital intensity of 

providing the infrastructures for the ER&D and consequent implementation of results of these 

ER&D on the other hand, negatively affects the economic incentives of entrepreneurial and 

innovative activities in this field [29]. 

3.9. Knowledge Spillover 

Increase in the variety of knowledge base provoke the development and diffusion of new 

technologies [28]. Although knowledge spillover is considered as one the main tools in order to 

develop the knowledge base which in turn opens the window of opportunities for innovation [30], 
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it can act as a barrier if it is not managed correctly. It is discussed in 4.4 and 5.4 that R&D in the 

area of energy and environment is capital intensive. However, innovations and new technologies 

resulted from these costly R&D can be used by free-riders who have not had a direct role in the 

development of the discussed upon innovations and technologies [31]. Then, in this respect, 

knowledge spillover causes a barrier to appropriating the values of innovations to the main 

developers and entrepreneurs. Entrepreneurs, by observing this situation, prefer not to put their 

effort and capital in a business that someone else is going to receive the profits [32].  

The influence of knowledge spillover on the entrepreneurship is a controversial issue. Other 

studies show that national or local knowledge spillover is more manageable in order to control the 

mentioned blemish [33] [34].  

3.10. Internalization 

Any technology beside the imposed costs to the firm, has other costs which are imposed to the 

outside of the firm, e.g. the environmental consequences of a specific technology, which is 

imposed to the society not the firm. Internalization deals with frameworks to enter these outside 

costs to the calculation of internal costs of the firm. For instance, clean technologies which might 

seem to be expensive can compete with the other old ones by employing the internalization 

frameworks such as carbon tax policies. Lack of policies promoting internalization is one of 

barriers to the commercialization of clean and sustainable energy technologies [31]. However, the 

total cost imposed to the outside of the firm is not easy to measure. Therefore, designing 

appropriate frameworks to promote internalization is indeed problematic [31]. 
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4. Results 

In this section of the report the summary of the interviews with the entrepreneurs working in the 

fields related to energy and environmental technologies is presented. First, a short summary of 

each entrepreneur’s background and their companies will be presented (A more detailed 

description of companies is presented in the appendix). 

 

Jing Liu the cofounder of the BioProcessControl was the first interview of this research. The 

company operates in the field of advanced instrumentation and control technologies in biogas 

industry. The company was founded in 2006 and according to the official website of the company, 

is currently the market and technology leader. Jing Liu is the CTO position of the company and is 

also associate professor in Lund University.  

Watreco was another company whose cofounder gave a positive respond to the request of being 

interviewed. Watreco is active in the area of clean tech and offers energy efficient products and 

systems for water treatment on a global market. The company has innovative and sustainable 

approach under a very interesting principle which is “from Nature to Industry”. As Mats Eliasson, 

the sales manager of the company pointed out, the company finds innovative solution to the 

technical problems inspired by nature.  

HelioCaminus was another startup which was interviewed for this study. The company offers 

householders an energy efficient solar solution to provide a sustainable energy supply. Viktor 

Ölén, the CEO and the cofounder of the company. He also kindly accepted to be interviewed face-

to-face. Other interviews were conducted on Skype.  

The last entrepreneur who accepted the request for a research-oriented interview was Niclas 

Stenlund. He was a cofounder of Solarus AB which offers high performance and cost efficient 

solar panels. Currently, he is CTO of another company ‘AirBySolar’. AirBySolar is active in the 

field of sustainable energy. The company investigates for environmental friendly opportunities to 

produce heat and electricity. 

4.1. Origin of the startups 

Mats Eliasson and Jing Liu explained that the origin of their businesses was a technological 

innovation that was responding to market needs. Jing explained that his knowledge of the market 
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helped the success of their products. Mats stated that observing group of people working on a 

technology attracted his attention and after collecting information concerning the technology and 

its potential market, he and his partners were accompanied with the technical group to start the 

business together. On the other hand, Viktor Ölén said that they saw the need in the market first 

and then they started to find a solution accordingly. As he described their product, it is more of an 

evolutionary product rather than a revolutionary product. However, Niclas Stenlund mentioned 

that the potential in the renewable and sustainable energy technologies was acting as the main 

motive for the company to look for opportunities to start a business in this field.  

4.2. Knowledge background 

The importance of the academic degree of business founders were discussed by these 

entrepreneurs. They explained that one of the driving forces behind their companies was their 

knowledge background. Among them, Mats Eliasson was the only interviewee who had a business 

degree. He also pointed out a very interesting aspect of their company Watreco: a directing board 

consisting of six cofounders of the company. The importance of this board was made clear when 

Mats mentioned that half of the board is responsible for the technical aspects while the other half 

is responsible for the business related issues. By this strategy, they have managed to have both 

technical and business aspects of the company under control.  

4.3. Importance of Business Model 

Jing Liu explained BioProcessContol company was adjusting its business model during the first 

years of the startup. This adjustment shows that they have valued their business aspects alongside 

the technological ones. This could be one of the main reasons for success of the company to a level 

where BioProcessControl is one of the hottest startups in Sweden working in this field as Jing Liu 

says.  

Talking about business model, Niclas Stenlund described how their strategy for receiving revenue 

streams from customers has helped them to solve the initial capital requirements for their company. 

Moreover he mentioned that he and his partners have a vision which can be described as looking 

for promising sustainable and renewable technologies which can fit in the market. By having this 

vision, they decided not to bond to a specific technology, instead they set a bigger goal which was 

working in sustainable technologies. For instance, they have found higher potential in solar energy 
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compared to other available SETs. That is why they are mainly working in the field of solar energy 

technologies right now. 

4.4. Nature of the Industry 

Two of these entrepreneurs believe that this industry is harsh to people who are willing to start a 

new venture in it. Especially, Mats Eliasson who has the experience of working in the internet 

industry pointed to a comparison between ICT and this industry. He mentioned that the difficulty 

of working in this industry is in a whole other level compared to that of the internet industry. He 

added that the capital intensity of this industry is one of the main factors that differentiates between 

these two industries. In contrary to this belief of capital intensity of the industry, Niclas believes 

that this industry is now more attractive and the thresholds are not just as high as they used to be. 

He adds that this market is not mature enough to be a playground of bigger players, so the windows 

of opportunity are still wide open for small businesses and startups. When he was asked for more 

detailed explanation, he added that this might be only true for solar energy technologies. Based on 

his explanation, the reason why this low threshold is the low R&D costs for solar energy 

technologies. Abundance of available infrastructures compatible with these technologies facilitates 

the process of market penetration. 

On the other hand, Viktor has two sided analysis of the industry. He stated that compared to ICT, 

this industry requires substantial hardware and infrastructure. Preparing and developing the 

mentioned hardware and infrastructure requires a lot of time and imposes much more costs 

compared to that of ICT industry. Despite the mentioned problems, he adds that this industry 

benefits from defined customers and energy expenses. The determined cost and price of the energy 

do not change over a night. This is a quality that ICT technology lacks compared to this industry, 

as Viktor pointed out.  

Viktor also mentioned that there is a gap between the R&D in this industry and practical 

implementation. He believes that this is one of the main obstacles that hold back this industry from 

succeeding. He also adds that the related industries such as building construction are extremely 

slow in terms of innovation and it is highly problematic when it comes to adapting new ideas.  
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4.5. Environmental policies 

All of these entrepreneurs were stressing on the importance of environmental policies for their 

businesses. Mats and Viktor believed that the laws and regulations can be modified to facilitate 

the innovative and entrepreneurial activities even more in Sweden. For example, Viktor implicitly 

expressed the lack of frameworks in order to implement internalization for the old energy 

technologies. Niclas, on the other hand, believed that beside the laws and regulations that straightly 

affect the sustainable and environmental activities, there are regulations of other industries such as 

those related to the building industry, that impede the sustainable and environmental activities. 

Two companies BioProcessControl and HelioCaminus has used financial supports provided by 

funds and grants from different organizations. They also pointed out the capital intensity of this 

type of businesses which dictate the necessity of organizational grants and funds. Viktor stated 

that these types of grants show the support of government and are actually the result of 

environmental policies. Watreco and Airbysolar, on the hand, were self-funded by the cofounders.  

4.6. Key activities  

When they were asked about the type of activities that had attracted the most attention in the 

beginning of their startups, they responded differently. Jing mentioned modifying their business 

model and their product as the main activities during the first years of the startup. Mats and Niclas 

indicated that marketing for their technology was the main activity. Viktor has also mentioned the 

marketing and market research as the main activities. He also added that improving their 

technology was another key activity at the beginning of their startup. 

Hardworking and dedication were stated as one the main key success factors by all of these 

entrepreneurs. To show how dedicated they are to their businesses, Viktor and Mats mentioned 

that they have not received any kind of profit or salary during the launching years of the company 

and they had to use their savings for their daily life. Viktor adds that one the difficulties and barriers 

that he was facing was leaving his old job where he had a very satisfying salary in order to dedicate 

all of his time and energy on this startup which is dealing with high level of uncertainty for future. 

In addition, Jing mentioned that targeting a niche market is one the most important key success 

factors. Also, Niclas stated that having a mentor would help and improve the innovative and 

entrepreneurial activities. 
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4.7. Customer relationship 

Among the main influencing factors that these entrepreneurs stressed on, customer relationship 

was the bold one. Niclas believed that building a trusty relationship with customers in order to 

assure them the benefits of value proposition of his company is one the main issues that the 

company is facing. He also added that customer perspective on observable results of their 

investment should change that is customers are more willing to invest in products and services that 

have short term returns, however, products and services in the field of SETs have longer payback 

period.  

On the other hand, Viktor believes that the key success factor of his company is achievement to a 

customer relationship where customers can see the actual value proposition of the company. He 

added that they have thrived from offering distinguishable benefits to their customers. 

 

 

 

 

  



 

24 | P a g e  

 

5. Discussion and Conclusion  

5.1. Theory of startups, innovation and entrepreneurship  

Innovation can be defined as changes and disturbances in the economic equilibrium, which leads 

to economic growth and development. Startups, on the other hand, can be defined as organizations 

in which people are looking for the most suitable business plan in order to deliver new products 

and/or services under the extreme uncertainty. Entrepreneurs are the ones who are expected to be 

innovative and do startups.  

5.2. Energy and Environment companies 

It is of great importance to specify energy and environment companies. The main purpose of this 

research was to look for companies active in clean tech, sustainable energy technologies, and 

renewable energy technologies. There are numerous definitions for each of the above mentioned 

technologies. However, these definitions have three factor in common: a) more efficient use of 

resources, b) no or very low damages to the environment, and c) increasing the quality and 

standards of life of people. Therefore, any company which qualifies these factors; would be 

considered as energy and environment company. 

5.3. Barriers 

5.3.1. R&D phase 

It has been mentioned in section 3.5 that most of the clean and sustainable energy technologies are 

in the R&D phase. Therefore, it relies on the university research on one hand and funds and grants 

provided by government or large companies which are working in the field, on the other hand. 

It was mentioned before that the industry is capital intensive, and when this capital is provided by 

external sources (outsourcing), it will be more difficult for the new ventures to start their 

businesses. 

Dependency on university research causes the slower pace of project progress compared to the 

industrial companies. This means that a project which takes a week in a company to be 

accomplished, would last a month or even more in the university. Obviously, it is not time efficient 

to accomplish projects in universities. This time inefficiency leads to waste of money and 

frustration. It also holds back the energy and environment industry from competing with other 

industries such as ICT in respect of being innovative. 
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5.3.2. Governmental influence 

The influence of policies and regulations can be discussed in different directions. One could be to 

stress the impact of laws and regulations on internalization of technologies especially the old 

energy technologies. The other one could deal with the fact that policies can be designed in order 

to promote the innovative and entrepreneurial activities in the areas related to energy and 

environment. This can be carried out by offering funds and grants which can facilitate conducting 

research and demonstration of the new technologies. Since defining measures for internalization 

is highly controversial (as discussed in previous chapter), development and implementation of 

laws and regulations of this type would be considered as one of the obstacles for innovative and 

entrepreneurial activities in this field.  

In addition knowledge spillover should be managed by imposing suitable laws and regulations to 

act as a promoter of innovation, otherwise it acts as a barrier to entrepreneurs due to the harms 

caused by free-riders. 

5.3.3. Nature of the industry; attractive or unattractive? 

The nature of the entrepreneurship corresponds to the high level of uncertainty. The industry under 

the study was shown that is highly capital intensive in most areas. Moreover, since most of the 

technologies related to this industry are in the R&D phase, the organizational funds and grants 

play an important role. Considering all these factors, it take a lot of courage for an entrepreneur to 

risk his time, energy and probably capital to join this industry. Therefore, the industry is not very 

attractive for entrepreneurs. 

Some of the SETs are trapped in the Valley of Death. These technologies are seeking an innovation 

to bring them out of the situation. Also, by considering the qualities affecting the pace of 

technology diffusion, SETs cannot be classified as the kind of technologies which diffuses fast and 

easily. Absence of observable results, compatibility, and more importantly low prices are holding 

back the SETs. 

Moreover, there are some historical and institutional features in the energy industry that still hinder 

the innovation in energy and environmental activities. The energy sector has been relying on fossil 

fuels for more than a century. Due to this historical advantage, the energy technologies related to 

fossil fuels have substantial knowledge base which in turn leads to very efficient and economically 
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viable technologies. This means any new technology which follows the above mentioned qualities 

of energy and environmental technologies should be able to compete with the existing technologies 

which are very efficient and economical. Alongside, this historical background has affected the 

structure of institutions to be more effective and innovative for that type of technologies not 

renewable or sustainable technologies. 

Despite the discussion so far, some entrepreneurs, as shown in the chapter 4, believe that this 

industry is attractive. For further explanation, it is important to note that the defined area for the 

category of energy and environment companies is very broad and based on the definition a wide 

spectrum of technologies could be included in this research. Of course some areas of the included 

technologies such as solar energy technologies that was pointed out in chapter 4 may have shown 

signs of being an attractive industry. However, this does not evidence that the whole industry is 

attractive.  

5.4. Capital Investment 

It was discussed in more details in chapter 4 that this industry is capital intensive. Again, some 

areas of the industry may include technologies which require less capital but still needs a 

substantial amount of investment. What aggrandize the importance of capital investment is the fact 

that most of these technologies are in the R&D phase. Thus, the companies working in this field 

do not receive a significant revenue streams in order to be self-sustain. In this respect, capital 

investment plays an important role in the innovative and entrepreneurial activities in this area. By 

considering the high level of uncertainty in the activities of this type (as discussed before; in 

section 3.1) and the discussed issues, capital investment could be considered as a potential barrier. 

However, as shown in chapter 4 and explained in more details in the discussions about the 

governmental influence, policies and regulations can decrease the negative effects of capital 

intensity of this industry.  

5.5. Opportunities 
Results presented in chapter 4 show that there are opportunities and success factors which 

entrepreneurs could cling to. Among them is flexibility. As one of the interviewees mentioned, 

entrepreneurs should constantly look for opportunities that could be exploited. It is not a necessity 

to stick to a specific technology and ignore all the other potentials in other areas of energy and 
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environmental technologies. For example, one would find solar energy technologies lucrative and 

after a while, the potential of heat pumps will be revealed. It is important to be flexible in order to 

shift to heat pumps or integrate the heat pumps in the solar energy technologies. 

It is widely suggested that entrepreneurs target niche markets. This will help them to grow and 

succeed. Also, niche market could reduce the amount of capital needed for the business idea. This 

matter was discussed in more details in the section 4.6. 

Capital intensity of this industry might repel some of the entrepreneurs but the current 

environmental policies with all the pitfalls are still encouraging the activities in this industry by 

providing funds and grants to the promising ideas. Therefore, there are several opportunities to 

fund the business idea through these funds and grants. 

Choosing a mentor is also one of the suggested strategies to cope with the problems and obstacles 

that entrepreneurs would face during their carrier.  
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Appendix 

In this section a more detailed description of the companies which their cofounders were 

interviewed is presented. It should be noted that the following information about the companies 

are straightly taken from their official websites.  

1. BioProcessControl  

Bioprocess Control is a technology and market leader in the area of Advanced Instrumentation & 

Control Technologies for research and commercial applications in the biogas industry. The 

company was founded in 2006, and today brings to market more than 15 years of industry leading 

research in the area of instrumentation, control and automation of anaerobic digestion processes. 

Bioprocess Control is one of Sweden's hottest cleantech companies with product exports to more 

than 35 different countries. The company's first product, the Automatic Methane Potential Test 

System or AMPTS has quickly become the preferred analytical instrument around the world, used 

by both academic and industrial actors in the biogas industry interested in carrying out 

Biochemical Methane Potential (BMP) tests. 

Bioprocess Control has also recently launched several exciting products in the areas of substrate 

analysis, process simulation, gas flow measurement, as well as a series of bioreactors. This 

expanded product portfolio will further strengthen the company's customized Biogas 

Optimizer solution, aimed at both stabilizing and unleashing the true potential of a biogas plant. 
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1.1. Mission 

To bring to market innovative advanced instrumentation and control technologies that allow for 

more efficient biogas research and an improved operation of biogas plants & processes. 

1.2. Vision 

To become a global leader in offering technologies and services that support efficient biogas 

research, as well as the improved operation of biogas plants & processes, thereby helping to bring 

efficient biogas production to the masses. 

Bioprocess Control is a profitable company and will continue with its ambition to build 

a recognized global brand with a reputation for quality. This will include an increased global reach 

and distribution network to meet the growing needs of an expanding customer base, and explore 

new markets and applications for our product portfolio.   

2. Watreco 

Watreco is a privately own company that started 2004. The company develops, sells and delivers 

products based on VPT, Vortex Process Technology.  

The vision is that Watreco shall act in a global market to satisfy, through its water treatment 

solutions for different purposes, the need of people, companies, and countries. Watreco is currently 

active in the following areas:  

 Energy savings for ice rinks 

 Equipment for reducing lime scale deposits 

Watreco is a market driven research and innovation company in cleantech. With an innovative and 

sustainable approach under the principle "from Nature to Industy", Biomimetic, the company 

develop and sell energy efficient products and systems for water treatment on a global market. The 

solutions are based on the patented Vortex Generator and the technology platform VPT - Vortex 

Process Technology. 
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2.1. Energy savings with Realice 

Watreco focus is to deliver energy-saving and sustainable solutions. We start with the customer 

needs, combined with the patented vortex generator. Our goal is to use innovative thinking and an 

innovative approach to develop, sell and deliver systems and solutions that work with nature, not 

against it. We call it - in harmony with nature. Within the energy sector, we have among other 

things, product Realice for ice rinks and arenas. 

2.2. Watreco IVG - Solves limescale problems 

Watreco represents innovation. Watreco is a company that deals with water treatment in the 

science and technology front. Our patent is largely based on nature's own principles. Watreco IVG 

solves limescale problems and provide lower costs for maintenance of cooling towers and other 

industrial processes. Our Watreco IVG cover most needs in the market with regard to pressure and 

flow. 

3. HelioCaminus 

HelioCaminus will offer homeowners a high quality, stylish product that significantly reduces 

carbon dioxide emissions and purchased energy consumption. EOS saves the environment - and 

money! 

EOS uses its clever design to blend into virtually any roof, without degrading the building's 

architecture. 
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HelioCaminus solar thermal collector EOS; 

 Provides aesthetically pleasing and roof integrated installations 

o Full flexibility in size of installation 

o Moisture seal 

o Low build height 

o Replaces roof tiles 

 Virtually maintance free 

o Hermetically sealed design 

o Smooth surface 

 Modular design 

o Can be installed by a lone professional 

o Low installation cost 

o No roof reinforcements required 

 Expected to be more efficient than current solar thermal technologies 

o Large absorbtion area 

o Radiation and convection losses have been minimized 

We aim to deliver stylish, effective, and easy to install solar thermal solutions for homeowners, 

building associations and property managers that save both the environment and money.  

http://english.heliocaminus.se/our-products/4 kvm.png?attredirects=0
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Two thirds of buildings energy consumption are a result of water and space heating. We will build 

a base of satisfied customers by significantly reducing their purchased energy consumption! 

4. Solarus  

Solarus AB was founded in Norrtäljie, Sweden, in the year of 2006 by Niclas Stenlund and Stefan 

Larsson as a private limited company. The company's mission was the development, production 

and marketing of concentrated solar technology to the world market. 

At the time of Solarus’ founding, Stefan Larsson possessed a substantial background in solar 

concentrating technology, dating back to working for Vattenfalls R&D laboratory in Älvkarleby 

eleven years ago. Co-founder Niclas had years of working experience for the Royal Marine and 

Ericsson. Niclas was working for Companion, a government backed consultancy firm, in year 2006 

and he was in charge of seeking for projects that could provide employment opportunities for local 

people with mild disabilities. Niclas was intrigued by the idea of affordable solar energy when he 

first learnt the MaReCo(maximum reflector technology) technology from Stefan. Later on, he 

decided to commercialize this technology and manufacture the final products in Norrtällje to 

provide more jobs for the local community. 

After working on the project for some time, Niclas Stenlund realized that what they had in hand 

was more than a local project. The potential market for the panels was large. Compelled both by 

the market and the climate threat, Niclas and Stefan founded Solarus in order to take the well 

thought through Swedish innovation to the global market. 

4.1. Products Overview 

Solarus provides three types of solar energy systems: thermal, PV, and PVT, (hybrid) panels which 

produce both heat and power. All systems are competitive in their respective markets in terms of 

performance and cost. Our solar panels are more material efficient and cost effective than many 

existing modules. The unique hybrid solar panels from Solarus can produce both heat and 

electricity in the same panel (one square meter of such module will give 136W of power and 400W 

of heat), offering great values to prospective future users of solar energy. By using a reduced 

amount of silicon, Solarus deliver panels at a lower cost but equal performance to market leading 

PV panels. 
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With a 40MW manufacturing facility, Solarus is able to provide solar power at 1.4 dollars/watt. 

At higher volumes, a cost below $ 1 / watt is a real possibility. If the heat energy produced by our 

panel is taken into account as well, then $0.30/watt is a reality. 

In addition, a panel from Solarus has a comparatively low weight. The materials are recyclable 

and the backbone consists of carbon fiber reinforced composite material so that costs can be kept 

down, achieving a very good performance while having a high environmental profile. 

Solarus' technology allows our scalable and flexible solar systems. The 300W stand alone rooftop 

Micro Hybrid System is planned to be capable of generating sufficient power and heat for basic 

electricity and hot water consumption in a small household. The same panel could be scaled to 

megawatt size solar farm projects and we provide a choice between fixed and heliostat installations 

which lead to higher system efficiency. 

Solarus panels not only work well under diffuse light and unfavorable weather conditions, but also 

have the ability to maintain high efficiency for high temperature applications. All of which will 

provide our customers with an easier way to harvest solar energy. 

5. AirbySolar  

Airbysolar AB is a company active in sustainable energy. This means that we want to take 

advantage of the environmentally friendly, sustainable and free energy that occurs naturally around 

us, including the solar energy. This energy is then converted into electricity or hot water energy. 

AirbySolar Sweden AB's strategy is to be the technology and systems provider. We offer to be a 

partner to our customers in the form of general contractor, which means that we take responsibility 

for the entire solution design, installation, responsibility and the aftermarket. 

5.1. Solar power  

Solar power is an energy technology that produces clean electricity from PV panels (photovoltaic). 

Produced electricity can be used directly in the building and / or delivered to the grid. 

Considered – todays subsidies creates a possible repayment period of around 10 years. The life of 

a solar installation is now 30 to 40 years. A solar-investment also means that you “freeze” the 

electricity costs covered by the electricity from the sun. By avoiding the future electricity prices 

to increase it is possible that the repayment period is further reduced. 
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Schematic diagram of solar installation: 

 

5.2. Solar heating 

A solar thermal system produces hot water from solar panels. These are connected to a storage 

tank that stores heat from the sun and then used for heating and domestic hot water. 

A normal repayment period is about 4 to 7 years, depending on the size and use of the system. 

Schematic diagram of the solar system: 
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5.3.  Solar hybrid 

A solar hybrid system produces both solar power and solar heating/cooling. The panels contains 

photovoltaic cells that produces solar power and also absorbs the heat into the water pipes that 

starts to produce hot water. 

The big advantage of a solar hybrid system is that you can cover a larger part of its energy in the 

building with a single panel. This saves both the roof and installation costs. 

How the solar hybrid system works: 

 


