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Universities produce large amount of new inventions. Universities still are not participating in 

the markets where university-based inventions are sold. Completion of commercialization 

process of university-based invention is important. This Master´s thesis goal is to figure out 

the process model of commercialization of university-based invention and present the next step 

of the process. Research is based on commercialization of Lappeenranta University of 

Technology invention of continuous ultrasound assisted crystallizer, which is a part of Business 

Finland venture of research to business. This research was carried out with interviews done to 

two R&D managers from large industrial firms committed to test-run the invention.  

Study reveals that for companies to know about university-based invention, the bilateral deep 

insight conversation between university and firm is important. Chosen business model of 

commercialization is a sum of several factors, and one particular model cannot be determined. 

This study also revealed that industrial large companies focus on their core activities only, and 

outsource all process enhancement solutions by licensing agreement or “ready to use” 

deployment contract.  
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Yliopistot tuottavat suuren määrän uusia keksintöjä. Yliopisto ei kuitenkaan toimi samalla 

liiketoimintakentällä, missä sen tuottamia keksintöjä hyödynnetään. Yliopistopohjaisen 

keksinnön kaupallistamisprosessin läpivienti on tärkeää. Tämän pro-gradu –tutkielman 

tarkoituksena on selvittää kaupallistamisprosessin prosessi malli ja esitellä prosessin seuraavat 

askeleet. Tutkimus pohjautuu Lappeenrannan Teknillisen Yliopiston jatkuvatoimisen 

ultraääniavusteisen kiteyttäjän kaupallistamisprojektiin, joka on osa Business Finlandin 

rahoittamaa tutkimuksesta liiketoimintaan –hanketta. Tutkimus toteutettiin haastattelemalla 

kahta tuotekehitysjohtajaa keksinnön koekäyttöön sitoutuneista suurista teollisyrityksistä.  

Tutkimus osoittaa, että kahdenvälistä syvällistä keskustelua yliopiston ja yrityksen kanssa on 

käytävä, jotta tieto yliopistopohjaisista keksinnöistä saavuttaa yrityksen. Valittu 

kaupallistamisprosessin liiketoimintamalli on usean vaikutustekijän summa, eikä tiettyä 

liiketoimintamallia voida määritellä. Tutkimus osoitti myös, että teollisyritykset keskittyvät 

ydintoimintaansa ja ulkoistavat prosessejaan edistävän teknologian joko lisensointi – tai 

käyttöönottosopimuksella. 
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1 Introduction 
 
This study focuses on understanding the theoretical background of commercialization process of 

university-based invention – what are the key steps of such process and what needs to be taken 

into account when commercializing university-based invention? Theoretical review of this work 

consists of three main topics: product and service offering, marketing of university-based invention 

and industrial environment of high technology commercialization. The empirical part of this work 

studies how the theory can be implemented in practice – it focuses on the commercialization 

process of Sonotecc2 (a university-based invention from Lappeenranta university of technology) 

to understand how the commercialization is done in practice and what are the differences to theory. 

The most important source of input for this study was the interviews of research and development 

managers of two Finnish chemistry companies.  Gathering the understanding on how the 

representatives of Finnish industrial chemistry companies see university-based invention as an 

input to their R&D processes, is important part of the Sonotecc2 commercialization process, and 

thus, a key element of this work as well.  

  

Universities produce large amount of inventions and function as an important source of new 

technology that can be commercially significant (Chesbrough, 2003). Technological improvement 

as a factor of economic growth (Solow model), is made possible by inventions. In Europe, higher 

education sector (universities) produces approximately 23% of research and development (OECD, 

2015). Still, higher education institutions are not participating in the markets where university 

based inventions are sold (Shane, 2004). Researchers rarely get their motivation from e.g. bonus 

related salary, profit kick-off or sales, which are usual in private business sector. The problem of 

commercialization process of university-based invention is that it´s not a part of universities´ core 

functions or expertise. The state of affairs in universities is that they gather funding mostly from 

government-based institutions. Universities are ranked by their production of new knowledge; this 

knowledge is measured by the researchers work and released scientific papers. Thus, the university 

performance is measured by creating new knowledge, but not by commercializing this new 

knowledge.  Scientific publications and new knowledge create the base for new inventions. (Shane, 

2004)   
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This study results that commercialization theories can give important tools and guidance to 

commercialization processes in practice. Both theory and study findings from interviews resulted 

that the time of commercialization is limited (Nerkar & Shane, 2007; Rahal & Rabelo, 2006; 

Argarwal & Gort, 2001; Beard & Easingwood, 1996) and the focal technology needs to be 

delivered to the outside from university in early stage to involve early adopters and to gain 

commercially significant knowledge to continue product development (Ries, 2012; Nerkar & 

Shane, 2007; Rahal & Rabelo, 2006). Interviews resulted very clear interest from chemistry 

companies towards university-based invention because they were contacted with straight bilateral 

discussion about the focal device. Important result was that both companies set a clear opinion 

about the form of possible deployment contract would be licensing or “ready to use solutions” 

delivered to their facilities (Mohr et al., 2007). Companies were not interested about the ownership 

of this new technology, but rather simply outsourcing the benefit that the device offers to their 

processes. Finally, important finding was that company representatives saw start-up to be the most 

optimal cooperative partner in deployment process rather than university research project, since 

the mindset and drive in the start-up is stronger towards real commercialization.  

 

This introduction chapter will first present the background of the study. Background of this paper 

has been divided to chapters for practical background and research background. Then research 

questions are presented so that goals of this study become clear. Research questions are followed 

by preliminary literature review. First part of the literature review explains academically 

significant papers related to the topics of this study, the second part of the review gathers the most 

important academic writings which were used to complete this study under the three theoretical 

topics influencing the commercialization of university-based invention. Theoretical framework 

will then visualize the topic and surrounding phenomena around this research. After that, 

definitions and delimitations of the study are presented to narrow the study objective. Definitions 

and delimitations clarify the research boundaries that affect the execution of the study and in that 

sense, help the reader understand discussed topic (Hirsjärvi et al., 1997).  Finally, the research 

methodology and study structure are described to explain the methods that were used to reach the 

objectives of this study. 
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 Research Background 
 
This chapter explains first the practical situation of Sonotecc2 -project and how this master´s thesis 

work was part of it (Figure 1). End part of the chapter reviews the research background of 

commercialization of university-based invention. 

 

Lappeenranta University of Technology (LUT) School of Engineering and Science has gathered a 

research project about commercialization of continuous crystallization system called Sonotecc2. 

The ongoing research is a part of the Business Finland – former Tekes (the Finnish Funding 

Agency for Technology and Innovation) funded project called TutLi - (New Business from 

Research Ideas). In the beginning of 2018, Tekes renamed itself to Business Finland.  

 

Sonotecc2 – project is now reaching the phase of considering commercialization based on 

prototype and successful examinations. Juhani Pouta, former chemical engineer student and 

research assistant, showed the promising market potential of the device in his Master´s thesis work. 

This research is answering the emerging needs of creating suitable business model for Sonotecc2. 

Business model includes a suggestion of the revenue model based on the results of the interviews 

done with industrial R&D managers. Further, this study is applied also for setting the location of 

case project along the commercialization process to find the next steps of the Sonotecc2 project. 

The need for this research to find a suitable business model was presented by work of Matti 

Lampinen, former project researcher, and Tuomas Koiranen, the leader of Sonotecc2 – project.  

 

In the commercialization of high technology device, there is critical need for the following actions; 

contacting companies, cooperating to test-run the invention, creating references from private 

sector, creating suitable business model for start-up, suitable revenue logic and suitable 

composition of experts to run the company.  
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Figure 1. Practical background of the study. 

 

Helsingin Sanomat, Finland´s largest newspaper published an article announcing that OECD 

countries council has taken a stand and criticized Finland´s higher education sector about lack of 

incentives given to commercializing efforts of researchers. Reporters Annu Kotiranta and Antti-

Jussi Tahvanainen (1.9.2017 HS) wrote that ETLA, Research Institute of the Finnish Economy, 

carried out a survey about the motivation of researchers to commercialize inventions based on their 

research findings. Over 40 percent of Finnish researchers told that during last year they had made 

research findings that could possibly be commercialized. Out of this 40 percent, over 60 percent 

had not conducted any effort to commercialize these findings, with main reasons being lack of 

time and lack of financial incentives. According to Kotiranta and Tahvanainen, this shows that 

more incentives needs to be allocated to improve commercialization of research findings. 

 

Academic literature about commercialization of university researches and knowledge creation has 

evolved rapidly in Europe.  Rothaermel, Agung and Jiang (2007) offer a wide and detailed 

literature review about “University entrepreneurship”. The context of university entrepreneurship 

includes all features that are involved to commercialization of university-based invention. 

Rothaermel et al. (2007) results explain the rapid increase of university entrepreneurship literature 

in late 1990´s. One of the simultaneous trend globally was exponential technological development. 

This rapid technological development caused increasing demand towards universities to provide 
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information and research papers on technologically significant inventions. In Diagram 1, 

Rothaermel et al. (2007) shows the increasing curve of university entrepreneurship articles 

published between 1981 and 2005.  Among their literature review they bring out that the large 

number of research papers discussing about university entrepreneurship are published widely in a 

variety of academic journals. It makes university entrepreneurship complex and marginally 

researched topic (Rothaermel et al., 2007). Diagram 1 explains the fragmentation of university 

entrepreneurship literature. Since year 2000, university entrepreneurship has gained exponentially 

increasing attention among special issues, but in regular academic issues, the trend has been 

slower.  This opens many research gaps that require further study.  

 

 
Diagram 1. Amount of University entrepreneurship literature between 1990 and 2005. 

(Rothaermel et al., 2007) 

 
The problems of commercializing inventions from university-based research are various. 

Inventions based on university research are typically unready for abrupt adaptation into 

moneymaking products or services. This transformation requires integration of technical and 

business knowledge to create commercially profitable products and services. The transformation 

from university research project to operating business entity requires product, technological and 

business development. However, universities do not have resources to accomplish these 

undertakings efficiently. The problematics around the transformation becomes even more 

challenging, because the commercialization often involves a “transfer” of the invention to an 

external organization. (Pries and Guild, 2011) This thesis will try to take a general grip of this 
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“transfer”-part by surveying the requirements of industrial sector towards university-based 

invention and thus supports the creation of a business model to establish this external organization 

in a form of start-up. 

 

Former studies from Rothaermel et al. (2007), Shane (2004) and Auerswaldand Branscomb (2003) 

describe the key challenge of commercializing of invention is choosing suitable business model. 

However, the former literature does not show any critical evidence about which would be the best 

business model for commercializing invention, but rather the attributes affecting the choice of 

business model. Pries and Guild (2011), suggests that there is a need for improved comprehension 

of dissimilar procedures of commercialization in the way that it can help originators and everyone 

included in the commercializing progression to select the proper business model. 
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 Research questions 
 
The objective of this master´s thesis is to discuss the industrial requirements and trends that needs 

to be taken into account when commercializing university-based invention. The main research 

question is formed from this goal. Moreover, the objective is to understand industrial requirements 

and trends of industrial company representatives towards commercialization of university-based 

invention. The sub research questions are formed from this goal to give support and practical 

implementation to the main research question. 

 

Main research question: 

What are the key industry requirements and trends that effect the commercialization of 

university based innovation? 

 

In order to answer the research question comprehensively and have a general grip of the field of 

the study, there is a need for discussion about the industrial requirements that effect the 

commercialization of university-based invention. This discussion is formed on top of the 

theoretical findings and after that implemented to the empirical findings. These findings are 

discussed in sub research questions. 

  

First sub research questions: 

How the identified industry requirements and trends influence the commercialization of 

university-based invention? 

 

Semi-structured interviews were conducted to understand how Finnish industrial chemistry 

companies’ R&D representatives see the university-based invention, and from these interviews, 

knowledge that helps in the business model selection was gathered. This perspective is in focus in 

the second sub-question: 

 

Second sub research question: 

How do industry requirements and industry environment elements affect the selection of 

business model to be used in commercialization (especially in chemistry industry context)?  
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 Preliminary literature review 
 

This literature review was carried out using selected key words to search information from 

databases such as Google Scholar and LUT Finna. Key words and results are divided to chemistry 

(technical) and commercialization (economical) related issues. Chemistry related theory is not a 

part of this study. However, there is a need to examine closely chemistry and technology related 

papers in literature review, since the case study focuses on chemistry invention and there can be 

some connections and applications that are relevant for the commercialization.   Chemistry related 

key words used to search articles and papers about issues surrounding this study were 

“crystallization”, “sonocrystallization” and “high-technology”. The three key words presented 

results from technological study papers and there were only few mentioning commercializing 

issues. When talking about the topic of this paper, the next key words resulted more fruitful 

information: “commercialization”, “research”, “research-based”, “university-based”, “invention”, 

“academic entrepreneurship” etc. and combinations of these words, e.g.  “Commercialization of 

research-based invention”.  

 

Most articles and papers focusing on the technological aspects of ultra-sound assisted 

crystallization included little or no mention of commercialization issues, like Patist and Bates 

(2011) “Industrial Applications of High Power Ultrasonics”, which mainly demonstrates variety 

of applications of high power ultrasound. However, the author advices to be economically aware 

of commercialization issues and build roadmap and payback timetable for upper management. 

Further example, “The Ultrasonic Processing of Dairy Products” by Ashokkumar et al. (2009), 

also describes applicability of ultrasound to food industry, and states that using ultrasound is 

emerging and increasingly successful commercial application.   

 

Under crystallization topic there is wide range of studies on how to apply crystallization processes 

to certain substance. Immediate observation is that crystallization is very old chemistry method. 

Most citations, which usually reflects the academic power of the paper, are made to papers 

published decades ago. Fundamentals of crystallization are academically robust and old studies 

are often cited in crystallization related papers to date. For example “Crystallization of Polymers”, 

a book by Mandelkern from year 1964 (first edition) has been cited over two thousand times. This 



16 
 

kind of literature does not bring value related to this topic and online search filters needs to be set 

at somewhere around few years earlier to date. Even in the late years, there is wide range of 

research papers where crystallization examination has been conducted to certain chemistry 

substance.  

 

Same features are stamped to “sonocrystallization” key word, but they are more recent and relevant 

papers scheduled around last decade. For example, journal “Ultrasound-assisted crystallization 

(sonocrystallization)” by Luquecastro and Priegocapote (2007) is something that opens features 

relating to invention in the core of this study. Still, it seems that all discussion under these type of 

key words are related to technical issues and functions: even though fascinating, they do not 

include relevant mentions considering this study. Key word “high-technology” is adjective; it can 

be only utilized to describe other key words. 

 

On the technical side, the studies usually follow quantitative methodology where scholars are 

examining how “x” effects to “y”, in chemistry for example such as answering to how certain 

amplitude of ultrasound effects to nucleation of crystals. Also market research that uses 

quantitative method to assess statistics of certain industry can show the far out potential of new 

product or invention, but it may not bring out the answers that are key to new invention 

commercialization efforts (Ries, 2012). When talking about commercialization, the “ceteris 

paribus” - method can lead to narrow results, which do not maybe reflect the complex reality at 

all. Economical science can take qualitative, more pondering approach to commercialization, 

which generates more interesting discussions.  

 

Articles and papers about the phenomenon of commercialization and specially university 

entrepreneurship (including the topic of commercialization of university-based invention) and how 

to convert research to business, like Rothaermel et al. (2007) “University entrepreneurship” or 

Shane´s (2004) “Academic entrepreneurship” generates the main theory topics used in this 

research.  Key word “commercialization” results discussion that is more relevant considering this 

paper.  Gans and Stern (2003) presents framework that identifies fundamental features of start-up 

commercialization. Their research is very interesting; it takes a review to commercialization of 

technologies and specially start-up´s actions during commercialization process. Their framework 
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proposes understanding into competitive collaboration between start-up and recognized firms. One 

observation drew attention: commercializing strategies seems to differ across industrial sectors.  

 

When searching with key words “research-based invention”, two types of papers occur. Others, 

which do not bring value to this paper, focus on paradigms, methodology and writing of researches 

“based” on some particular science field. Other papers like “A process study of entrepreneurial 

team formation: the case of a research-based spin-off” (Clarysse and Moray, 2004) can be exactly 

pinned to this study. Clarysse and Moray (2004) define how a team of entrepreneurs is formed in 

a technological start-up. “University-based invention” results discussion about the transformation 

of university technology out of from the university, role of immaterial property rights such as 

licensing and technology transfer office are assessed (Siegel et al., 2004). “Academic 

entrepreneurship” makes important finding about the book written by Scott Shane (2004). It takes 

wide approach to the topic of how technologies arising from universities are developed to form 

university spin-off.  

 

Date of the used literature is set mostly to theories and researches made after millennium. This is 

a rational choice, because high-technology related literature has emerged and expanded rapidly 

after year 2000 (Rothaermel et al., 2007). Best findings from the first glance are Clarysse and 

Moray (2004), Gans and Stern (2003), Mohr at al. (2009) and Phaal et al. (2004). These papers are 

assessed closer further in this study, and they provide continuation to discover further relevant 

literature. Data and methodology in under this academic field are mostly qualitative research 

methods and secondary data. The following tables present the relevant literature used for this study 

by separating three major theoretical topics from each other. 
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Table 1. Academic literature about product and service offering of university-based invention.  

 

Table 2. Academic literature about marketing of university-based invention. 
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Table 3. Academic literature about industrial environment of high technology 

commercialization. 

 

This preliminary literature review has been the first glance to the topics that are relevant to this 

study. Key words helped to clarify the key topics from each other. There is clearly separation 

between crystallization related topics and commercialization related topics. This paper discusses 

the academic literature that reflects commercializing issues. This decision is justified with research 

problems focusing on how to fill the gap between well examined, market potential invention and 

first steps of university-based business entity.  
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 Theoretical framework 
  

This research aims to create academic value for the problematic field of commercialization of 

university-based invention. Theoretical framework (Figure 2) is formed by collecting relevant 

theories from variety of academic sources. These theory findings are then added to the empirical 

part simultaneously with the findings of the surveyed industry requirements towards the case 

invention. Theoretical framework illustrates the academic value that this study seeks to offer. The 

theoretical framework often refers to the conceptual and thinking-oriented description of the 

research and a certain perspective (Anttila, 2006). 

 

 

Figure 2. Theoretical framework.  
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 Definitions and delimitations 
 

Commercialization. “The process of making a product or service available for sale” (Cambridge 

Dictionary, 2018). Commercialization is a process where new product, service or production 

method (in many cases, all three) is introduced to commerce and made available to markets. 

Process of commercialization differs widely depending on the core product, industry, customer 

base etc. In this paper, commercialization refers to all actions taken in the process of introducing 

something new to the markets.  

 

University-based invention. Invention that is created in the university as a result of one or many 

research projects involving one or more researchers. In this paper, there is a supposition that 

researchers usually working in higher education sector or institutes (e.g. universities), conduct 

these researches.  

 

Invention. “New scientific or technical idea, and the means of its embodiment or accomplishment. 

To be patentable, an invention must be novel, have utility, and be non-obvious.” 

(BusinessDictionary.com, 2018). Invention is a new solution to existing problem in form of 

product, service or process. Invention can also be a new way of applying already known 

techniques. In the center of this paper, we deal with case device Sonotecc2, which includes core 

product, service, process and new ways of applying known techniques.  

 

Innovation. This definition is here to clarify the difference between invention and innovation, 

which is roughly defined as a commercialized invention. “To be called an invention, an idea only 

needs to be proven as workable. But to be called an innovation, it must also be replicable at an 

economical cost, and must satisfy a specific need.” (BusinessDictionary.com, 2018) Thus, this 

paper tries to examine the process of how to transfer invention to an innovation around the 

Sonotecc2 project. It is complex to define when the exact transition from invention to innovation 

happens. In figure 3, these two topics are combined to illustrate the simultaneous and causal 

relationship between them. However, this paper discusses things effecting the commercialization 

of invention and in this matter the innovation discussion is not on the focal point of the study. 
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Figure 3. Explaining the difference of invention and innovation. (Peda.net, 2018) 

 

Technology transfer office. A unit that helps utilizing research-based knowledge towards industry. 

Often located in university. Technology transfer office helps scientist and inventors with 

legislation issues and guidance in immaterial property rights. The existence of this entity differs 

between countries.  Technology transfer itself has been multidisciplinary research trend for couple 

of decades, journals such as Journal of Technology Transfer (since 1976, Springer) and more 

recent International Journal of Technology Transfer and Commercialization (since 2002, 

InderScience). 

 

Business model is a descriptive explanation of how business actor or actors function to achieve 

their goals. In the theoretical writings, there is no strong definition of business model. Many 

scholars do not agree what business model is. There are scattered definitions by researchers about 

business model and they usually are only a coarse explanation that fits only to the purpose of one´s 

study of the moment (Zott, Amit and Massa, 2011). This study will also present business model 

within the limitations of study´s concepts.  
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Revenue logic serves as a part of business model. Revenue logic is a strategic description of 

revenue sources and how use these sources to generate profits for the business (Sainio and 

Marjakoski, 2009).  In academic literature there is also a wider explanation called revenue model 

that ties up business model and revenue logic. This paper discusses the revenue logic as a part of 

creating business model and assesses these subjects separately.  

 

(Product) Roadmapping. A product roadmap is a visualized plan that combines short-term and 

long-term objectives and roles of subsidiaries involved to the plan. (Aha.io, 2018) The 

roadmapping should be continuous throughout the life cycle of the product (Phaal et al., 2004). 

 

University spin-off. Used by some researcher to describe the formation of business entity emerging 

from university-based research actions. Start-up, that has been created as a ramification of 

successful technology and knowledge transformation from university to private sector can be 

called a university spin-off. (Shane, 2004) 

 

The “Champion”. Person in the university spin-off team who rises to the leadership position. 

Clarysse and Moray (2004) suggest that university research group will find their own leader among 

the experts and it happens during the process of commercialization, and it leads to better results 

than hiring an outside CEO. 

 

Finally, a brief explanation of chemistry related key words that are reasonable to mention, however 

this paper focuses on the commercialization of university-based invention and business model 

related issues.  Crystallization in this work refers to the process used widely in chemical processes 

to convert a particular substance into crystal form. A typical process of crystallization in chemistry 

is to dissolve the solid substance, usually at high temperatures to obtain super saturation, into a 

solution in which it is partially soluble. After dissolving, the hot mixture is cooled down slowly. 

Crystals form in this cooling phase because the effect of super saturation. After that crystals are 

filtered, washed and dried to further purposes. Super saturation is a solution that includes more of 

the liquefied material that could be dissolved by solvent under normal conditions.  (Wikipedia.org, 

2018) 
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 Research methodology and study structure 
 

This research was carried out as a case study about university research project Sonotecc2. Used 

methodology was qualitative study with semi-structured theme interviews. Interviews were done 

to two R&D managers of large Finnish industrial companies, which were committed to test-run 

the crystallizer device of research project Sonotecc2. Interviews followed the topic of 

commercialization of university-based invention in general, and specially the industrial 

requirements and trends towards the cooperation with companies and universities. Interviews also 

discussed about the possible cooperation between company and university within the case project 

of Sonotecc2 and deployment of focal case device of ultrasound assisted crystallizer. 

 

Theoretical part of this study will utilize articles, research publications and academic literature as 

a source of secondary data. Secondary data responds to the underlying research problems presented 

in the paper and to support the discussion about the main research problem. Secondary data also 

seeks to find main scholars who have writings about the subject in earlier literature and how the 

subject has been previously studied. Moreover, secondary data is utilized to find processes that are 

usually involved in commercialization of university-based invention. The end part of this paper 

studies where does Sonotecc2 project currently locate in these processes.  Qualitative research data 

was collected by interviewing two R&D managers from industrial companies operating in different 

industrial sectors. The interviews are carried out utilizing semi-structured thematic interviews, 

same interview questions were presented to all interviewees. The final conclusions in this paper 

are formed by combining the earlier theory and observations made from these semi-structured 

interviews (Figure 4). 
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Figure 4 . Research methodology of this study. 

 

This paper consists of seven chapters and proceeds as follows (Table 4). After the first, 

introduction chapter, the second chapter will start the theoretical part of this study. Product offering 

in high technology and university-based invention context is discussed by utilizing “What-To-

Sell” – decision making and later part of the chapter will discuss the property rights as a topic 

which effecting the commercialization of university-based invention. In the third chapter, the 

marketing of university-based invention will be taken into discussion. Customer prospecting and 

recognition is important part of commercialization as well as launching, managerial issues and 

finally the entrepreneurial team establishment to run the emerging business entity (start-up). After 

assessing the elements of product offering and marketing of university-based invention. The fourth 

chapter will focus on business environment issues and how university-based invention conducts 

to the business field of high technology intensive industry. Roadmapping is discussed to open the 

navigational possibilities to commercialization process of invention, which includes assessing of 

uncertainties and impact of commercialization environment. 
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After theoretical part of the study, the chapter five describes the case of Sonotecc2 project. Sixth 

chapter opens the results of the study. It starts by explanation of research method and information 

about how data was collected. After that the semi-structured interviews´ results are opened with 

various citations from interviews. Results are brought out in the following fashion: Each 

theoretical topic is brought up in the same order as in theoretical part, simultaneously each topics´ 

practical findings of Sonotecc2 project as a whole and findings from semi-structured interviews 

are implemented to the theory topics to see that how theory is applicable to the study findings. Last 

chapter seven presents the conclusions and managerial suggestions to wrap up the important results 

of this study together such as the located phase of commercialization process of Sonotecc2, 

suggested business model and next project steps. Tail end of the chapter seven assess possibility 

to additional questions for future research.  

 

 

Table 4. Study structure.  
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2 Product and service offering 
 

This chapter discusses first the Mohr et al (2007) Technology Map, and more precisely the “What-

To-Sell” options and decision making in it. Then the patenting of technology is showcased by 

utilizing observations from Nerkar & Shane (2007): according to their study the IPR issues effect 

highly the commercialization of new technology. Licensing process by Siegel et al. (2004) is 

presented to give theoretical support to licensing process in university-based invention 

commercialization. 

 

Among former studies there are many researches arguing that the performance of invention 

commercialization is attached to the firm capabilities such as human resources, motivation 

structures, human capital in management and company environment (Dougherty and Hardy, 1996; 

McGrath et al., 1996; Pennings and Harianto, 1992; Teece, 1986; Teece, Pisano, and Shuen, 1997). 

However, when it comes to high technology related invention, product characteristics play major 

role in the commercialization (Nerkar & Shane, 2007). This is more typical in industrial and B2B 

relationships, where decision making of acquisition takes time and precision and involves many 

people. Rational behavior describes B2B context.  

 

 

 Technology offering and “What-To-Sell” decision 
 
When considering commercializing new technology, after the initial process evaluation and 

internal and external analysis, the university-based invention must eventually go public and create 

a business entity. Often the topic of commercializing to the private sector from university is left 

behind in academic literature by the overwhelming phenomena such as research policy, technology 

transfer actions, licensing, patenting, knowledge, commercializing and financing of research 

projects (Argyres and Liebeskind 1998; Audretsch and Lehmann 2005; Agrawal and Henderson 

2002; Cohen et al. 2002; Coupe 2003; Etzkowitz, 2003)  
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These all are simultaneously happening influential factors that effect the success of the 

commercialization and how universities can transfer their knowledge to private sector. Every 

research project has different set of features affecting different ways the commercialization of the 

focal product. However, in academic literature under phenomena of commercialization of 

university-based invention, actions of marketers are often left alone from general discussion 

(Beard & Easingwood 1996; Aarikka-Stenroos & Lehtimäki, 2004). Applying marketing literature 

to high technology is offering some theories to discuss about marketers’ actions.  

 

Commercialization of new product demands a definition of contemporary technology trends and 

systematical manage of company´s resources. For this purpose, Mohr et al (2007) uses a tool called 

Technology Map. The map is utilized by entrepreneurs to drive decision making in uncertain 

market conditions that are typical to high technology markets. It has many similarities with 

technology roadmapping, but Technology Map (Figure 5) highlights the decision-making 

strategies related to the focal question of “What-To-Sell”.  

 

 
Figure 5. Technology Map. (Mohr et al., 2007) 

 

1. Technology Identification. Technology identification requires deep managerial 

understanding of company´s know-how repertoire to identify ideas that have the most 
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value. Technology expertise can be found in products (test results), processes, and 

management practices. Product technology is represented in the goods and services that 

company offers to the market place. Promising test results in research-based operations and 

patents helps the identification of the product. Technologies that might have value outside 

the company (or institution like universities) can be more difficult to identify. For example, 

process technologies can be lab equipment or scientific processes used in R&D process 

itself that facilitate the discovery of underlying scientific properties. Management practices 

are embodied to the managerial knowledge of processes and routines and superior 

leadership. (Mohr et al., 2007) 

 

2. Decide on Needed Technology Additions. In the second step of technology mapping 

process it is crucial to identify the emerging technology trends that will affect the business 

(for example digital convergence in marketing). This requires careful consideration of the 

existing disruptive technologies outside the company´s (or research projects) own 

repertoire. Danger of already served markets is high at this phase. Levitt, T (1960) 

presented the definition of marketing myopia, which means generally a thoughtless and 

inwards looking approach to marketing that concentrates on the needs of the company 

instead of identifying what is the best solution for customers. To avoid this, the company 

must scan it´s business environment very broadly. Internal weakness analysis of product 

can be useful in identifying areas which needs additional technologies. When these 

additions are clear, company can decide between internal development and external 

acquisition or collaborating. It often falls to decision of “Make-or-Buy”. Making is the 

strategical decision to rely company´s own internal development to create new products 

and technologies. Buying refers to decision of acquiring external rights to technology from 

other supplier developed by another company. Internal development can be achieved if 

three prerequisites exists: One, the R&D are being close to current corporate skills. Two, 

the firm wishes to keep its technology confidential. Three, the company culture nurtures 

the idea that good technology is only developed internally. External Acquisition can be 

made if: One, acquisition can save firm time and labor. Two, the company does not have 

all the skills that are needed to create additional technology. Three, the company wants to 

divide the risks of expensive R&D to other party before going into markets. Four, company 
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needs a fast additional technology because competitor’s new technology is major threat. 

(Mohr et al., 2007) 

 

3. Make decisions about commercializing, licensing and So Forth. After the second phase 

decisions between developing internally and acquiring externally company faces the 

commercialization decision. Key decision is to decide exactly when is the time for launch 

and how far the development is to be continued before the selling the product. According 

to Mohr et al (2007) this decision is very important in high technology companies; the 

success of the company can depend on timing and managerial issues of launch. “What-To-

Sell” decisions are more closely examined in further chapter. (Mohr et al., 2007) 

 

4. Ongoing Product Management. Issues of modularity, usage of product platforms, 

elaboration of product derivate, when to “kill” new development projects and intellectual 

property management are most common ongoing managing decisions. (Mohr et al., 2007) 

 

 
University-based spinoff´s as well as the companies that innovate technological expertise will 

eventually confront the exceptional decision: Should they sell the technology itself or should they 

license it? Should the invention be fully commercialized with all the business characteristics such 

as marketing, distributing, and marketing a full solution that includes service and support? 

Decision making may not be easy and characteristics of invention itself effect the success of 

“What-To-Sell” – decision. Early invention can be at stage of “not proven” and the licensing of 

invention can be difficult (Doutriaux & Barket, 1995). Early stage invention often creates spin-off 

action more likely than pure licensing to existing firms (Shane, 2004).  

 

Controversially, if the end-product resulting from deep and successful R&D project can be 

installed into subsystems or “decomposed” into separate components: Should company (or 

university-based project) sell these components or subsystems, and more importantly should the 

invention be sold to be a part of other manufacturer’s subsystem? Further, ultimately it can be 

acknowledged that decisions that need to be made when it comes to commercialization, are various 

and each of them is crucial to venture´s success. However, Mohr et al (2007) announce that 
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complex question of “What-To-Sell” comes down to basic nutshell question of how to convert 

knowledge to revenue. 

 

What-To-Sell decision is based on customer´s point-of-view and their place on the expertise 

continuum. (John, Weiss and Dutta, 1999) The more know-how intensive the acquisition is, more 

money is spent to derive the intended benefits for the customer (for example training, services, 

complementary items etc.) in addition to purchase cost. On the other end of expertise continuum, 

customers who purchase products that are more complete can allocate the costs fully into their 

purchase price. “What-To-Sell” options (Table 5) by Mohr et al (2007); 

 

1. Sell or license “know-how” only. This option requires the biggest additional investments 

to the customer to realize the intended benefit. For example, Chemistry industrial 

companies can often sell (or license) the rights to a specific molecule to downstream 

producers.  

 

2. Sell the “proof of concept”. The sale may include prototype or pilot project to verify that 

the “know-how” can really be made to work. Technological uncertainty of buyer is 

decreased at this kind agreement.  

 

3. Sell commercial-grade components to original equipment manufacturers (OEM´s). This 

solution can offer greater return than licensing, because the parts can be sold to various 

OEMs with ease and it can help the customer company´s marketing efforts in the end user 

market.  

 

4. Sell full product, “ready for use” to customers.   This point is where the company sells out 

their own equipment with their own brand. It includes all the components and user friendly, 

out of the box -type instructions. In some industries, this kind of branding can lead to major 

success. In high technology industry, it is false thought that this is the best option of What-

To-Sell decision, which unfortunately many companies fall for.  
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5. Sell end-to-end solution. This option means that any additional costs or effort is taken away 

from the customer´s acquisition. In this option, the amount of purchase for customer is one-

time big investment, but the goals are to receive all the functions around the focal product 

with the solution.  

 

 

Table 5. “What-To-Sell”. (Mohr et al., 2007) 

 

Technology mapping gives a possibility to adapt service into business or venture planning together 

with focal technology. However, academic literature does not open specific, university-based 

ventures service process options around the invention. Literature about manufacturers using the 

service among the business strategy are more common. Thus, specific notifications of service types 

in B2B sector and how to develop the service around the product should be discussed. 

 

Under industrial and high technology concept, the service offerings are formed by several features 

(Narayandas, D. 2005). B2B relationships and services are stamped with higher value and price, 

complex product & service, customized solutions and high maintenance need. Buyer behavior is 

different compared to consumer markets. Buyers are often trained professionals with high 
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education about the industry. Purchasing and contract drivers are rational. Information, which is 

needed to create high technology service, is often deep and narrow. Demand in B2B context is 

also derived, inelastic and fluctuating. (Tuli, K., Kohli, A., & Bharadwaj, S.G. 2007; Reinartz, W., 

& Ulaga. W. 2008; Ulaga, W., & Reinartz, W., 2011) 

 

Contemporary issue in high technology industrial (B2B) markets is the transition from products to 

services and solutions (Keränen, 2017). Further, Grönroos (2000) describes industrial services as 

a practice be made up of progressions of more or less intangible activities that normally (not 

always), take place in communications between the customer and service contributor, which are 

delivered as solution to customer problems. Services create different kinds of requirements for 

product-based ventures. Most effecting elements are intangibility and presence (Keränen 2017). 

After those main adjectives there are many additional actions towards the customer that are typical 

to industrial services in high technology context; providing of spare parts, training of usage, 

maintenance and consultation contracts, additional products, potential consumables, repair, 

installation, initial startup, machinery upgrades, build, operate support, resale, finance and many 

more (Kalliokoski et al 2003; Ojasalo &  Ojasalo, 2008).  
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 Role of patenting 
 
 

There is empirical evidence of theory that characteristics of technological invention does effect the 

likelihood of commercializing inventions. The nature of technological invention itself is affecting 

factor to the commercialization and technology characteristics may have an effect on methods used 

in commercialization. (Nerkar & Shane, 2007) Academic literature of commercialization of 

university-based invention includes variety of articles about patenting and licensing issues. 

Intellectual property´s strength around the invention may show an important role when 

commercializing invention (Fries & Guild, 2010).  

 
When commercializing new technological invention based on academic research, the customers 

(incumbent companies) may assess the potential value of invention largely by three attributes that 

are related to the novelty of the innovation proved with patenting:  Scope of the patent, Ground-

breaking nature of the invention and Age of the invention. (Nerkar & Shane, 2007) 

 

Scope of the patent. The commercialization of university-based invention is highly indeterminate 

(Zahra & Nielsen, 2002). One of key features is that firms cannot be sure that they can create value 

adding product or service based on these inventions before trying them out. Merges and Nelson 

(1990) stated that invention with wider scope of patent shield have more chance to greater returns 

if commercialization is successful when comparing it to invention with narrow scope of patent. 

For example, one standard deviation increase in patent scope increased the company evaluation by 

20 percent by Lerner (1995) in the study of biotechnology companies. Also when the scope of the 

patent is bigger, more companies will emerge to try to commercialize the invention (Shane, 2001).  

 

Pioneering nature of invention. Pioneering in this meaning answers the question of how much 

the discovery opens new technology areas. The more revolutionary the patent is, the more it will 

create stimulus and motivation towards possessors of the invention and other subsidiaries to 

capitalize time and money to the commercializing process (Danneels & Kleinschimdt, 2001). 

Pioneering nature strength will lure the first entrepreneurs to gain Schumpeterian rents, which are 

earned from the invention when the invention or service emerges (Roberts, 1999). (Schumpeterian 

rents are received by innovators and take place throughout the period between the presentation of 
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an innovation and its successful dissemination. It is anticipated that flourishing innovations, in 

time, will be copied, but until that follows, the innovator will earn Schumpeterian rents.) 

Pioneering inventions among the Schumpeterian rents gives the first mover competitive advantage 

and learning curve head start.  (Lieberman & Montgomery, 1988; Levin et. al 1987) However, 

even when invention is patented, it can be worked around or creation of nearly similar products or 

solutions is possible. The more pioneering the invention and the patent is, the less copycats it will 

lure. (Nerkar and Shane, 2007; Nevens et al, 1990)   

 

Pioneering nature of the invention will increase together with the strength of property justifications 

that the patent office allocates upon invention. Less pioneering invention needs to purchase more 

these property rights than inventions that have broader pioneering nature (Trajtenberg, 1990). On 

the other hand, inventions can be so new that the commercialization process is still somewhat slow 

and it decreases the likelihood of firms licensing them. The identification of the focal advantage 

of the invention is crucial task for the technology inventors. Consequently, if the companies do not 

understand fully and deeply enough the effect and improvement of this invention towards their 

end product, the invention can be left abandoned without interest of licensing it. (Nerkar & Shane, 

2007) 

 

Age of the invention. Nerkar and Shane (2007) investigated and proved a hypothesis of the 

possibility that commercializing is linked to invention´s time of existence.  When new 

technological inventions are made, there is large amount of time and effort planted to the 

commercialization process before they reach the stage of viable product or service, so at the first 

stage the possibility of commercialization stays low. (Jensen & Thursby, 2001; Utterback, 1994). 

Eventually over time, the barriers of commercialization are tapped down and uncertainty towards 

invention decreases, which then increases the possibility of commercialization. Nonetheless, if too 

much time passes by the possibility of commercialization of invention turns again to decreasing 

stage. For example, the patent of the invention softens over time and more possibilities for 

mimicking solutions will emerge (Argarwal & Gort, 2001; Grabowski & Vernon, 1986) 

Relationship between the possibility of commercialization and the age of the invention by inverted 

U-shaped curve is been showed in Diagram 2 (derived from Nerkar & Shane, 2001).  
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Diagram 2. Inverted U-shaped curve between possibility of commercialization and the age of the 

invention. (Nerkar & Shane, 2007) 

 

 Licensing of university-based invention 
 
Argawal (2005) explains in his study of licensing university-based inventions that there is a 

considerable amount of latent information generated by university inventors, which never reaches 

the licensee company. Companies do not often engage the inventor from the university to the 

development process of the product. Further, firms can undervalue the potential benefit of 

engaging the inventor. But more importantly, it seems that lack of engagement of inventor can 

may be caused by the fact that the licensee company doesn’t know how much they don’t know. 

This asymmetric arrogance by the licensee company can affect greatly to the success of 

commercialization. Also, one reason for this kind of behavior can be that the licensee company 

simply do not want to commercialize the invention because of strategic reasons (Agrawal and 

Garlappi, 2004).  

 
 
According to theory, there are three major stakeholders in university-based technology transfer 

process towards practitioners. First the university scientist, who detect new technologies. Second 

the university technology executives and bureaucrats, who serve as a link between academic 

engineers and industry and manage the university´s knowledgeable property. Third stakeholder 

group is the companies or entrepreneurs who commercialize the university-based invention. 

Technology transfer from university to entrepreneurs can be visualized by schematic map (Figure 

6). It describes how roles of each player or actor differs in certain part of the knowledge transfer 

process towards the licensee agreement, start-up or entrepreneurial action. (Siegel et al., 2004) 
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Figure 6. Licensing process of university-based invention with different stakeholders and roles of 

engagement. (Siegel et al., 2004) 

 

This plan starts from a university scientist discovering an invention. University scientist usually 

work under research grant given by nationally aided agency (like Business Finland). After this the 

disclosure of invention is made, the scientist can file the invention to university administrator 

office or to other prestige representing the university as an institute. University officials and the 

scientist involved can now together assess the possibility of patenting the focal invention. Patent 

application is usually submitted to the local patenting office. This phase requires help from 

university officials and regional patenting office to protect intellectual property rights involved in 

the new technology. Global patenting is highly expensive at this stage, when there is no guarantee 

of commercial value yet. Once patent has been acquired, the administrator and the research team 

(scientists) can presumably market the invention. At this point faculty members can start to help 

with identifying prospective licensee corporations.  The next phase is the negotiations with the 

selected company for licensing arrangement. This arrangement can include advantages like 
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royalties to university (bigger clients usually offer this option) or financial stake in a start-up 

company. The concluding stage is to commercialize the university-based invention. Further, 

faculty members can serve as a technical advisor towards the start-up. (Siegel et al., 2004) 

 

It is suggested by Siegel et al, (2004) based on role of the administrator (TTO in their study) in the 

schematic of commercialization that the administrator needs to enhance following managerial and 

organizational factors: 

 

1. Build a reward system for university technology transfer. 

2. Organize staffing practices in administration. 

3. Design adjustable and convenient policies for technology transfer in universities. 

4. Devote additional resources to technology transfer. 

5. Eliminate informational and cultural barriers that hinder the technology transfer process. 

 

In addition to suggestions on how to improve the commercialization and licensing process there 

are other good observations in the large survey done by Rahal and Rabelo (2006). In their survey, 

companies which had been licensees of university-based invention, were asked about the stage of 

invention when engaging and the results were somewhat surprising. The most typical stage to get 

involved with the invention was the “embryonic” stage (84,81 percent) and “proof of concept, but 

no prototype” stage (87,66 percent). Only under 40 percent of the companies answered that they 

engaged to the invention at the later product development stage. When asking about the failure of 

commercialization, the most typical answer was the failure of the focal technology (42,54 percent) 

followed by issues in time to market (22,39 percent). What is interesting is that failure reasons like 

inventors and practitioners lack of cooperation, and inventor’s failure to transfer the “know-how” 

were more rare explanations for failing, with first reason being only 5,22 percent and the second 

only 7, 46 percent. The companies involved in the study were Boeing, DuPont and many other 

large business actors. (Rahal and Rabelo, 2006)  
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3 Marketing of university-based invention 
 

This chapter focuses on different features affecting commercialization around the context of 

marketing. First the product strategy setup is presented to identify different product marketing 

strategy options. After that the customer prospecting, value creation and assessment is discussed 

in the context of high technology B2B environment. As a part of commercialization, the 

cumulative profit curve of product launch in uncertain market conditions is presented. Final part 

of the chapter opens entrepreneurial team building in the commercialization process. 

 

To make most out of company´s performance, it is often stated among the academic literature that 

the business needs to create superior marketing strategy and implement it effectively. On the other 

hand, cultural tensions and lack of resources can make the execution of marketing strategy very 

difficult. (Slater, Hult and Olson, 2010) Literature shows variety of factors effecting on marketing 

success (Gans and Stern, 2002) and the process of commercialization of a new product (Osawa 

and Miyazaki, 2006). However, marketing of university-based invention remains very latent in the 

literature. This chapter focuses on new product marketing in high-technology context, as well as 

assessing the drivers of successful marketing and how to launch new products. 

 

 High technology product strategy setup 
 

In the academic literature, the context of commercializing a university-based invention does not 

deal with any frameworks or theories related to product themselves. This is understandable 

because of the uniqueness that each invention possesses. Thus, in this chapter, there is a need to 

apply theories from other research disciplines.  High technology product strategies take place 

among other high technology related issues about product offering.  

 

Mohr et al (2007) opens four strategy archetypes for high technology product commercialization; 

Product Leader (Pioneer; First Mover), Fast Follower (Analyzer), Customer Intimate 

(Differentiated Leader) and Operationally Excellent (Low Cost Defender). University-based 
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invention commercialization includes discussions about features from these strategies. Archetypes 

are formed by asking three key questions: Who are the customers? What is the delivered value? 

How is the value created? 

 

Product leader. This strategy is based on being a market pioneer. These types of companies tend 

to commercialize their ideas fast. They strive to continuously innovate new products.  They 

compete by bringing new products in across different markets. Most successful Product Leaders´ 

target customers are “innovators” and “early adapters”. These types of customers are pursuing to 

take the risk involved in a new product and they usually have resources to manage this risk. They 

want to be part of developing new products, state of the art innovations. (Mohr et al. 2007) For 

example, chemistry company DuPont invented the variable uses of polytetrafluoroethylene 

(PTFE). Smooth and slippery polymer was very water-resistant. DuPont managed to stretch the 

polymer so that it can be utilized in fabrics. This way they invented the Gore-Tex that is worldwide 

label promising of water-resistant fabric in outdoor gear.  

 

Despite the advantages of this strategy archetype, the Product Leadership has many risks. 

Academic research about personal digital assistant industry states that sometimes it is not good 

idea to rush the product to the markets (Bayus, Jain and Rao, 1997). Historical analysis between 

years 1856-1979 states that the rate of Product Leaders becoming reckoned business actors was 

slighty above 50 percent, rest of the group was ventures that ended up failing. Product Leaders 

market share was only 10 percent (Golder and Tellis, 1993).  

 

Still, many arguments in high technology industries speaks about culture of courageous moves 

towards turning a focal invention to an innovation. For example, IBM global business service 

report by Peter Andrews presents five step template to help “unlearning” established beliefs for 

those who really want to innovate (Andrews, 2006): Generate freedom for pondering, Work with 

thoughts, Have the audacity to believe that the most impossible ideas might be successful, Modify 

the ideas to beneficial situations and Take the encounter to markets despite oppositions of experts 

and authorities.  
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Fast follower (Analyzer). This strategy follows the Product Leaders strategy of thriving product 

and market elaboration activities. Fast Followers try to outperform the Product Leaders product 

proposition in the means of the competitive advantage. This way Fast Follower can learn industry 

standards from Product Leader and make them even better. They usually tend to grow faster and 

have more market potential. Analyzer can overcome Product Leader by filling the open new 

market with more superior and advanced products. Four steps for this are: create superior offerings, 

set lower price than Product Leader, out distribute the Leader and develop innovative strategy to 

stay ahead of the competition. (Mohr et al., 2007) 

 

 Study “Appropriating the Returns from Industrial Research and Development” found empirical 

results of Fast Follower cost advantages. Applying Fast Follower strategy, the company can mimic 

the Product Leader´s innovation and launch it to the market at least 35 percent cheaper. Even when 

pioneers are protecting their innovation with major patent, the innovation can be “invented around” 

in three years (Levin et al., 1987).  

 

Customer Intimate (Differential Leaders). This strategy focuses on delivering what a specific 

customer wants, not targeting the general market desire. Companies that use this strategy want to 

create long lasting relationships with their customers and retain their customers for a long time. 

Goal is to tailor products to meet with customer specific needs. (Mohr et al., 2007) Optimal target 

market for Differentiated Leaders are early and late majority customers (Slater, Hult and Olson, 

2007).  

 

In high technology markets, when innovations mature over time and become more general, the 

reputation of superior service and answer to the true need of customer becomes a differentiating 

factor. Retaining customers with loyal service and tailored products creates a positive circle that 

makes customer willing to buy additional products and stay longer. The down-side of this strategy 

is that not every customer or customer relationship are good. Sometimes too much effort put into 

the customer loyalty and customer retention can backfire when customer is not loyal, or only using 

company´s service to make financial benefits to himself. (Mohr et al., 2007) 
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Operationally excellent (Low Cost Defender). This strategy focuses on cost efficiency, superior 

quality and convenience. After founding the market position these companies protect their position 

from the competitors with dedicated strategy of keeping their market share. These companies are 

usually technologically superior in the terms of manufacturing and supply chain. In that way they 

can offer cheaper products without compromising the quality and convenience.  

 

 

Table 6. Four strategy archetypes. (Mohr et al., 2007)  

 

These strategy archetypes (Table 6) helps companies to define their strategy based on markets and 

their own possible competitive advantage. Then again, no company should take advantage of the 

framework as a given strategy. Every company´s strategy decision involves usually features from 

several archetype strategies. Main entrepreneur determinants can be suggestions of described 

strategy, for example, company age and industry sets basic outlines for most suitable archetype. 

These strategies are suggested to be used as a guiding tool to define company´s strategy position. 

(Mohr et al., 2007)  
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 Customer prospecting and recognition in high technology invention 
  

Customer prospecting is often used step before acquisition actions. Prospect customer acquisition 

can be difficult because of the novelty of new solution or product. Hippel (1994) says that customer 

may not be able to articulate their needs, interests or problems. Prospective customers can 

recognize the benefits of something new but the intensions remain latent, this means the value has 

been “sought” – meaning that customer has already seen the value included in the invention or 

product, but has not taken any action to acquire it (Ardichvili, Cardozo and Ray, 2003).  

 

Invention needs a marketing plan. First step of marketing plan is identifying customer needs. 

Strategy takes shape when determination to create value for customer is assessed. Customer 

focused strategic implementation starts with assessing the prospective customers by process where 

articulated and unarticulated needs are found and determined how they are likely to change in the 

future. Mohr et al (2010) presents key strategy decisions in Figure 7, which shows possible 

“Strategy sweet spot”. If the three decisions are made successfully, this will make the most out of 

firm´s value offering towards customer needs, resulting a superior competitive advantage.  

 

Figure 7. Strategic sweet spot. (Mohr et al., 2007) 

 
For high technology start-ups, the question of “Who are our customers?” can be hard one to 

answer. If the product is new, then also the capabilities of the product can be various and unknown. 
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Some high-tech products can show their potential in many different industries and areas with 

different applications. If the company does not have a clear focus customer segment, they usually 

loose energy on going for too many possible segments simultaneously. However, under the typical 

forces of high technology products, even finding the best customer segment and focusing all 

energy on it is not risk free. (Mohr et. al 2010, s 55).  

 
Technologies, products and service solutions related to invention should be seen as drivers of value 

creation, and not as an adjective that possesses only its natural value. High technology should not 

be offered only as “high technology”, but more as a solution to essential problem that customer 

has. Thus, the engineers developing these high technology inventions need to understand the value 

creation trough their processes too. They may ask themselves in each phase of the decisions that 

“how will this create value for our customers?” By presenting these questions internally during the 

invention project and finding the solution for those questions will make the final value proposition 

more defined and enhanced towards the customer and answers to the question why buyer should 

purchase the technology, product or service. (Mohr et al., 2007)   

 

In addition, Keränen and Jalkala (2013) suggests framework (Figure 8) for customer value 

assessment in B2B market. The framework identifies four different steps of creating and assessing 

customer value and divide them to pre-delivery and post-delivery phases. What is highlighted in 

their framework, is the continuous and systematic data management as ongoing support process. 
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Figure 8. Customer value creation and assessment. Keränen and Jalkala (2013) 

 
There are some general and typical value propositions in the literature. Mohr et al. (2007) suggests 

companies that offer high technology products or services to identify themselves among three main 

types of value propositions. Value proposition should capture the essence of why buyer in the 

target market should buy the product. Three value proposition types by Mohr et al. (2007): “All 

Benefits”, “Advantageous points of difference” and “Resonating focus”. 

 

Carrying out the value to the customers and markets requires right advantages, dynamic structures 

and systems. Good managerial decisions about product, price, place and promotion (Known as 

marketing mix by Kotler and Armstrong, 2010) are highly important for execution of marketing 

strategy. Simultaneously, managers need to develop implementation strategy that is successful. 

The importance of this issue is particularly evident when market conditions change (Mohr et al, 

2010).  

 

In addition of right managerial decisions, Deeds, D., Decarolis, D. and Coombs, J. (2000) suggests 

implications of 4P´s (product, price, place, promotion based on McCarthy, 1964) to the managers 

of high technology firms based on their study results concerning biotechnology companies. 

Product development capability is highly attached to the scientific knowledge and the scientific 
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team. Prior experience in the research and demand by scientific team individuals is suggested to 

be good way to measure the persuasiveness of product development of the firm towards market. 

However, too many Ph.D.’s at the top management can hinder the firm´s research productivity, 

suggested due to the wrong apportionment of human capital. The overall conclusion about 

managing high technology firm is that it needs a leadership that has understanding and experience 

about product improvement process, but also can keep the scientific lineup focused into research 

and improvement without scientist interrupting the general decision making, in other words 

keeping the scientist “out of the boardroom”. (Deeds, Decarolis and Coombs, 2000) More about 

team setup in the chapter 3.4. 

 

Pricing in high-technology environment can be described with 3`Cs of pricing: Costs, Competition 

and Customers. Managers needs to create solid prizing strategy, which includes all three aspects. 

Theory suggests pricing decisions to be viewed like “three-legged stool”, if one of the C´s or “legs” 

is ignored, the pricing strategy will stumble. (Mohr et al., 2010)  

 

Choosing the geographical location (place) needs to be among important managerial decisions. 

Geographical location will influence the firm´s admittance to the experienced research personnel 

and the knowledge intensive corporate environment. Evidence from the study suggests that 

superior location has concentration of comparable firms, but simultaneously is not overpopulated 

to drive fierce competition and offsetting the advantages of the location. Moreover, results indicate 

that technological cluster environments are located around the non-profit institutes or 

organizations such as universities. This kind of technology “pools” will help the firm to gather 

additional knowledge spillovers, specialized suppliers and labor centralization. (Deeds, Decarolis 

and Coombs, 2000) 

 

Promotional components such as personal marketing, trade shows, sales campaigns, direct mail, 

and contacting, technical literature and trade promotion are often used to promote products in high 

technology industry. Importance of each element seems to be different between products. 

Academic literature generally suggests that salespeople are the most important element of 

promotion; also, development of appropriate, current and prospective technical literature was 

given high priority. (Jackson, Keith and Burdick, 1987; Parasuraman, 1981) 
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 Product launching in commercialization process and uncertainty 
 
To manage the process of commercialization and product launch, there is a need to understand the 

process of commercialization from monetary point of view. Former literature presents many 

frameworks, and one typical generalized commercialization framework has emerged, which 

demonstrates the process with profitability curve.  

 

The cumulative cash flow curve from research to commercialization was presented early by Twiss 

(1980). Sensenberner (1998) presented that there is a “valley of death” between government-

funded basic research and industry-funded research and development. This suggestion was 

extended to the slant where valley of death exists in obtainability of assets from “basic research” 

to “commercial operation”. Osawa & Miyazaki(2006) ,supported by their investigation of large-

scale research and development performance in Japanese companies, extended the framework to 

describe post-R&D phases with four steps. First phase after successful research and development 

is the technology transfer. Second, after successful technology transfer comes the product launch. 

Third, after right placement in the market, the phase of success as a new product exists. Fourth, 

phase of the breakeven point can be considered as a successful business.  

 

Process can be combined with the Twiss (1996) cumulative profit and loss curve (Figure 9) by 

Osawa and Miyazaki (2006):  



48 
 

 

Figure 9. Cumulative profit and loss curve of commercialization process. (Osawa & Miyazaki, 

2006)  

 

Further, Osawa & Miyazaki (2006) presented managerial implications. Cumulative profit curve 

provides a strong tool for decision-making, but also sales should be monitored simultaneously. 

They recommend that managers pay close attention to sales, because managerial target point is 

different depending on sales. Organizations, structures, and employees should be controlled 

accordingly. Appreciated evidence on management tasks has been achieved such as following. 

First, project period diverges depending on market subdivisions, product categories and 

presence/absence of fundamental research. Second, accumulative profit and loss curves can be 

classified into four sections: Technology transfer, product launch, success as a new product and 

success as a business. Third, reasons for disappointment can be apportioned into technological and 

market problem classifications. Fourth, these features have an influence on product sales. 

 
 
In the high technology environment, there is usually limited opportunity for technology creators 

to reach their markets. The high uncertainty levels among the producers and possible customers, 

which is typical for high technology related products, increases the importance of launching 

product at right time. Rapid technological change, short lead times, and high levels of uncertainty 

are reasons that makes the actions of marketers of high technology products important. Marketers 

need to understand how to execute the market launch. (Beard & Easingwood, 1996) Many 
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academic papers have discovered, that the actions that marketers undertake are key element of 

success in the product launch (Jackson, Keith and Burdick, 1987; Beard & Easingwood 1996). 

Productive sellers are involved in relationship marketing throughout all steps of the 

commercialization process. Instead than merely trying to seal the deal, these marketers seek active 

participation from prospective customers, ranging from co-designing of products to giving 

feedback on product problems or desired adjustments (Athaide et al., 1996). 

 

Also, the product launch has been assessed to be most risky and expensive phase of the new 

product development life cycle. This is mainly because of the resources and commitment levels 

that need to be put at stake when launching. Failure rates in high-technology industry product 

launches are more than 60 percent (Goldenberg, Lehmann, & Mazursky, 2001). However, in 

common sense, supported by academic literature, the product launch is the most pivotal moment 

to ensure the new product success (Mohr et al, 2010; Crawford & Di Benedetto, 2003; Guiltinan, 

1999).  

 

Beard & Easingwood (1996) present illustrating chart (Figure 10) between market maturity and 

technological maturity in the chart they inserted different tactics located to different situational 

segments. This kind of chart can be helpful for marketers to identify their own positioning in the 

industry and then select most appropriate marketing tactics. 

 



50 
 

 

Figure 10. Innovation type and inserted marketer´s launch tactics. Highlighted tactics showed 

significance value in ANOVA-test main effect at 90 per cent level. (Beard & Easingwood, 1996) 

 

In more recent literature high uncertainty remains one of the main issues when commercializing 

high technology product. When talking about the radical innovation (RI) commercialization, 

technology and market uncertainties make the whole innovation procedure a continuous back and 

forth motion (Coviello & Joseph, 2012). However, importance of probing the potential customers 

and markets is suggested to be important for success of the innovation process.  

 

Aarikka-Stenroos & Lehtimäki, (2014) give three managerial guidelines for modern 

commercialization attempts: First, managers are often shortsighted towards paying attention to 

market groundwork and construction that requires reserves and cautious work. Often managers 

overestimate the novelty and attractiveness of invention and it´s proposed benefits, as well as their 

own capability to deliver the product to the market. Managers should not be over urgent to going 

into sales. Without early and careful market probing, they usually end up fatiguing their resources. 

Market preparations and planning should be carefully worked.  Potential associates and investors 

should be engaged to develop coherent market understanding for commercialization.  Second, 

managers need to understand how the different commercialization challenges are linked to each 
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other. Third, managers should understand that confronts, probing and wavering between 

accomplishments and failures are a “must” - something that is obligatory to discover the 

triumphant arrangement of concept, business model, and target markets.  

 

 Entrepreneurial team building 
 
Among the many features assessed in this paper affecting commercialization of university-based 

research, highly interesting topic of team establishment has been under darkness. This section will 

assess team creation by utilizing study of Bart Clarysse & Nathalie Moray (2004). Their study 

analyses how the startup team develops throughout the early phase of a business enterprise and 

how a team of entrepreneurs is formed in a high technology start-up. The progress of team was 

tracked up from the idea phase to post-start-up phase (Figure 11).  

 

In the team creation, the research question often discussed is the improvement of administrative 

and commercial capacity. Former research has shown that early-stage venture capital funds use 

the “business experience” of the team individuals as a main measure to consider capital spending. 

Further, numerous high technology based startups, particularly research based spin-off’s  don’t 

receive funding because the creator team does not possess the demanded “business experience” 

enough. There has been attempts of luring experienced CEO´s from incumbent firms and 

supporting units. However, these kinds of solutions have been inefficient and CEO´s tend to leave 

the startup too soon. Reasons for this is the uprising tensions between the focal research group and 

outsider CEO, also CEO´s tend to have ragged technical experience. (Clarysse & Moray, 2004)  

 

The study shows in practice how the “champion”, a member of the research group automatically 

rises into the position of CEO. After 12 months, one of the engineers has gained some much 

experience that he rises to the position of CEO. Also Shane (2004), addresses that university 

spinoff do not form overnight, but take place as a reaction to the activities of entrepreneur 

characters who feel that university technology is worth of exploiting in a form of new company. 

Hiring outsider CEO can be possible when research group does not have interest towards 

commercialization and they remain as stakeholders. This dual blade- motivation of researchers 

was shown also in the newspaper report by Kotiranta & Tahvanainen (2017).  
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Study suggests that rather than outsourcing the CEO acquisition, there should be “coach” type of 

person for the startup team to give the researchers and engineers involved an opportunity and self-

determination to learn. Clarysse and Morey (2004) discovered that entrepreneurial team with no 

experience from the start, can secure indispensable skills in short time interval. But after all, to 

really be successful, the presence of “coach” is needed. “Coach” acts as a “middle man” between 

team learning and financial investors. Major risk of “death valley” here is that if the entrepreneurial 

team sees the “coach” as a CEO, the ramification of expectations of entrepreneurial team towards 

the coach can be omnipotent and learning curve stops.  After entrepreneurial team has adopted the 

way of self-development and learning, capital intensification is needed to legally reorganize the 

corporation. 

  

Figure 11. University spin-off team formation. (Clarysse & Moray, 2004)  
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4 Industrial environment in high technology 

commercialization 
 
 
This chapter illustrates the impact of industrial strategy environment to commercialization process. 

Roadmapping (Phaal, 2004) is often used management decision-making tool in industrial context 

to help commercialization of new product. The role of technology uncertainty in product 

development process is presented with illustrative framework of Groenveld (2007). In addition, 

the roles of university and industry as bipolar entities are discussed. Last part of this chapter 

discusses the impact of a start-up company in the industrial environment, and how the penetration 

strategy of commercialization can be chosen under the influence of industry incumbent firms 

(Gans and Stern, 2002)   

 

Laukkanen (2003) addresses that there is a need for deeper understanding of determinants of how 

to build a functional business based on university invention. There needs to be understanding of 

wideness of the field and discussions, e.g. academic cultures and values, regional innovation 

system and science as social activity. Understanding of pragmatic and narrow research questions 

should be attached to academic entrepreneurship, not relying on entrepreneurship and business 

models alone. Variables and rigidities of university-based business differ from traditional business.  

 

 Technology roadmapping – management decision and -tools 
 
Technology roadmapping is highly flexible tool to support decision making in industrial 

companies and high technologies. It combines management decision making to the market 

understanding and decisions related to company´s technology. Technology roadmap gives 

alternative frameworks to be utilized in different decision-making processes. This chapter focuses 

on brief explanation of roadmap theory.  

 

Among the former studies on the commercializing process of new invention, the technology 

roadmaps is found to be useful in planning and clarifying visions, setting up goals and routines. 

Initially the intent of technology roadmapping is that the framework can change due to the issue 

that is in the need of utilizing roadmapping technique. (Fenwick, Daim and Gerdsri, 2009) After 
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that, roadmaps can be and should be run repeatedly to make correct discoveries among different 

phases of company´s strategy and to measure the efficiency of decision-making. (Phaal, Farrukh 

and Probert, 2004) 

 

Literature definition of technology management according to Phaal et al (2004) continued from 

basic suggestion from European Institute of Technology Management (EITM) is following:  

“Technology executives discourses the operative identification, selection, acquisition, exploitation 

and protection (ISAEP) of technologies (product, process and infrastructural) desirable to 

accomplish, uphold and strengthen the market locus and business performing through the venture 

objectives.” Furthermore, two supervision premises ascend to the crux of technology management: 

 

1. Creating and sustaining the connections in the middle of technological possessions and 

company intentions. 

2. Successful technology management requires many management processes (ISAEP). These are 

often implemented among other business processes like strategy, innovations and operations 

(Gregory, 1995).  

Phaal et al (2004) combined these technological management processes (ISAEP) and business 

processes of strategy, innovation and operations to one framework, showcasing how the focal 

technology is under twofold perspectives: commercial- and technological perspectives which are 

affected by surrounding simultaneous processes of internal and environmental characteristics 

(Figure 12). It is important to understand technological push-mechanism towards the 

commercialization as well as simultaneously inhale the pull-mechanism and knowledge flow back 

to venture from business representatives. 
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Figure 12. Framework of technology management. (Phaal et al., 2004) 

 

Technology roadmaps are various, and they differ between organizations. To start with the choice 

of suitable roadmap for decision-making purposes, it is important to understand fundamentals of 

the technology management framework. After that, company team can arrange meeting to consider 

their strategic goals. In the project team, there should be marketing management, product 

management, researchers, development, and the engineering management that are all involved in 

the technology roadmap discussion: What are our goals? What product we choose to insert in the 

focal point of the roadmap? By what means do we establish the procedure of roadmapping? How 

do we guarantee the continuation? These are typical questions the group needs to answer before 

setting up the roadmap. (Groenveld, 2007) 

 

The starting point of roadmap creation is choosing the purpose of the roadmap. There should be 

different roadmap to each purpose. Technology roadmapping can be used to product-, capability-

, strategic-, process-, long range- and knowledge asset planning etc. Next figure 13, shows Phaals 

(2004) schematic roadmap about product planning.  
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Although the product (service) is usually the focal point of business, to new ventures and start-ups 

there are more than product related uncertainties that needs answering. Process of the venture itself 

is highly problematic and academic evidence being too conservative can lead to future problems 

among start-ups (Blank. S., 2014). Commercializing the university-based invention needs visible 

platform to observe of how venture process should run to achieve commercializing goals. Phaal 

(2004) presents another schematic roadmap (Figure 14) to describe how business process can be 

formed into a visible platform. 

Figure 13. Schematic presentation of how product (service) development can be associated 

between technology and marketplace. (Phaal, 2004) 
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As described, many technology road-mapping tools can give templates to start strategic 

conversation in the company. Applications used are under the influence of company´s internal and 

external features. Most common features are the company age, size, customer base (B2B or B2C), 

strategic goals, human resources (team individuals) and industry in which the company operates.  

 

 

 Technology uncertainty 
 
When dealing with new technology, the time of transformation process from the invention to 

innovation is affected by technology uncertainty and resource allocation. (Groenveld, 2007) 

Philips “blue box” -model (Figure 15) displays the relationship between uncertainty level and 

resources allocated in a timeline. It describes the connection between product feasibility 

improbability and resource allocation. Three stages of the model are the upper circle, the "blue 

box" in the middle and the lower circle. (Groenveld, 2007) 

 

The upper circle presents the research activities at this phase. It addresses the question whether the 

invention is physically possible. This phase usually takes lot of examination and testing of the 

Figure 14. Schematic presentation of how business process (new product development) build up 

between commercial- and technological perspective. (Phaal et al., 2004) 
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prototype to get rid of the overwhelming uncertainty. The “blue box” in the middle is the focus 

point of the model and it addresses questions e.g. can the entity really execute it. This issue is keen 

to the innovation phase of the technology. Commercialization related market research and how to 

turn a product to a business takes time of creating plans, relations, references etc. Lower circle 

answers the question “how we do it?” In this phase, the final product development takes place and 

practical uncertainties are answered. (Groenveld, 2007) 

 

 
Figure 15. The “blue box” -model. (Groenveld, 2007) 

 
The “blue box” -model gives an opportunity to focus on certain tasks at the certain phase of the 

technology commercialization. However, innovation phase so called “the blue box” needs little 

more opening. Innovation phase is the most uncertain phase in the life cycle of technology. Current 

prototypes and existing results collide with future visions and expectations. Sometimes is not easy 

for managers to recognize the uncertainty levels of different commercialization features around 

the focal technology.  

 

 University and impact of commercialization environment 
 
This chapter focuses on contemporary trend of the role of industrial environment and the role of 

university environment as bipolar entities. Technological development is faster than ever and the 
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growing need for innovations sets pressure on universities to create solutions, and transfer this 

knowledge to industry and markets. According to academic literature, the industrial requirements 

differ according to product and industry characteristics. (Pries and Guild, 2011; Gans and Stern, 

2002; Beard and Easingwood, 1996).  

 

Until a short time ago, universities had two missions: arrange continuation of high-level research 

and teaching, as well as organize the necessary infrastructure for knowledge transferring between 

science society and government and businesses. Today, role of universities has changed to more 

diverse. Now a third task has emerged. As universities play an increasing role in local innovation 

system and economic growth, they are seen as the key provider of new technologies and business 

ventures, and even as a local development engine. Deeper understanding of determinants effecting 

to businesses emerging out of university should be developed. Wideness and diversity of the 

disciplines addressed takes place in university entrepreneurship literature. Understanding of 

pragmatic and narrow research questions should be attached to academic entrepreneurship and not 

relying on entrepreneurship and business models alone. Drivers and pressures of university-based 

business differ from traditional business modeling. (Laukkanen, 2003) 

 

Last ten years there has been a growing trend of commercializing university-based research 

(Ambos et al., 2008). Recently, the commercialization of university research has been in growing 

interest of political decision-makers, and it has become one of the key drivers of national 

competitiveness, supported by many initiatives seeking to endorse the links between industry and 

the universities (Henderson et al., 1998; Mowery et al., 2002). However, Abos et al. (2008) 

mentions that universities have somewhat short and incomplete knowledge in coping with the 

tensions between educational and commercial demands. University´s administrative responses 

includes the establishment of TTO´s (Technology Transfer Office) with scarce resources, 

capabilities and experience, and also incorporation accommodating policies, actions and incentives 

designed to legitimize commercial happenings (Kaghan, 2001; Lockett and Wright, 2005; Phan 

and Siegel, 2006; Powers and McDougall, 2005a; Siegel et al., 2003). Nonetheless, Abos et al. 

(2008) found in their study that significance of TTO was proven, but capabilities inside the TTO 

were not influencing factors. This could maybe indicate that the decision of commercialization in 
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the first place does not come from TTO but scientist himself or herself, and in this sense, TTO 

provides institutional aid and encouragement for commercialization activities.  

 

To identify the elements of successful commercialization, hypothesis of institutional, individual 

and organizational features by Phan and Siegel (2006) was combined in Ambos et al (2008) study. 

They seek ambidexterity to be the key for commercialization success in the universities. 

Ambidexterity is possible to accomplish on university level throughout the amalgamation of 

distinction in scientific research. And the establishment of dual assembly between persons who 

deliver commercial outcomes and persons who deliver academic outcomes to accelerate the 

commercialization of university based inventions.  

 

Reason for growing interest towards commercialization of university based inventions is perhaps 

based on the discussion on the organization size and the product innovation. Joseph Schumpeter 

(1934) stated a rugged argument that innovation is the citadel of large firms since only they can 

congregate required resources, like scientists and engineers. Opposing suggestion emerged when 

it was discovered that small firms possess higher percentage of patents than their share of sales 

(Bound et al. 1982; Acs and Audretsch, 1989). It can be argued that small companies are more 

productive in the research and development. However, often resources of large firms support the 

innovation process in small firms. This cooperation can enhance young company innovation in the 

sense that large and small companies mutually depended in the R&D. (Shan, Walker and Kogut, 

1994) 

 

Industrial environment for small company is crux element of success. Usually very young start-

ups have only one or two technologies that have the potential for market penetration. Significant 

supervision/management challenge is how to transform new technologies that show potential in to 

economic returns to their founders and stakeholders, inventors and employees. The main problem 

according to scholars tend to be the commercialization, not the invention. Gans and Stern, (2002) 

present illustrating table of strategy and competitive characteristics between start-ups and industry 

incumbents. Table 7 presents how to recognize the strategy environment by asking key questions 

considering interaction between excludability and complementary asset environment. From these 
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four environments, the Table 8 adds strategic choices that start-ups and incumbents use in each 

environment and how these strategies reflect the overall competitive dynamics.   

 

 

Table 7. Identification of strategic environment of commercialization. (Gans & Stern, 2002) 

 
The attacker´s advantage. In this environment, the capabilities to build and maintain property 

rights are poor and the occupants are not controlling the assets that are essential for successful 

commercialization. Here startups and incumbents are facing each other in the competition for 

market share. Danger is that occupants can mimic the new technology. Under these conditions, 

there is continuing challenges towards incumbent firms created by industry new comers, and the 

competition can be fierce. Because of the danger of imitation, the startups market share eventually 

remains small. (Gans & Stern, 2002) 

 

Reputation-based ideas trading. This environment is challenging. There are two strategy options 

depending of incumbent´s assets. When incumbent´s assets are not appreciated and there is an 

unveiling problem with technology, the choice is to compete. However if incumbent can offer 

valuable assets and unveiling the technology doesn’t create problems, then the choice is to 

cooperate. (Gans & Stern, 2002) 
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Greenfield competition. Here incumbent´s complementary assets are not in the crux of decision-

making and startups can block out the imitation threat. To choose most superior commercialization 

strategy, the startup managers and innovators need to make decisions considering the increased 

bargaining power of partners, since the prospective for revenues in the product market are high. In 

this atmosphere, both competitive and cooperative commercialization strategies can be successful. 

(Gans & Stern, 2002) 

 

Ideas factories. Here the key recommendation is to create a cooperative strategy instead of 

competitive strategy. Concept of “ideas factory” illustrates environment where technological 

leaders (who possess the assets needed for commercialization) are focusing on research and 

development with small, innovation intensive companies to seek better commercialization success. 

(Pisano and Mang, 1993; Arora and Gambardella, 1994; Gans & Stern, 2000) 

 

 

Table 8. Impact of the commercialization environment to the strategy and competitiveness. (Gans 

& Stern, 2002) 



63 
 

The key finding from the framework is that the decision making boils down to the selection 

between competition and cooperative commercialization strategies. The framework also highlights 

the importance of detecting key aspects of environment to support the decision making. Ultimately, 

when intellectual assets protection is strong and corresponding belongings are in the hands of 

incumbent companies, startup firms produce more innovative (Schumpeterian) rents if they carry 

out collaborative decisions with occupant companies rather than trying to compete with them in 

product markets. Pries and Guild (2011) resulted same kind of managerial implications in their 

study. When intellectual property protection is weak, it is more likely to transfer all the rights to 

the technology to occupant firm than retain the ownership or transfer only limited rights. (Gans & 

Stern, 2002) 

  

In Finland the law regarding the commercialization of university-based inventions was introduced 

in 2007. Before the law, all researchers in Finland had intellectual rights to the invention they had 

created, if different agreements were not applied. Law was part of a bigger international trend, 

where universities were encouraged to closer cooperation with industrial companies. In Finland, it 

has been discovered that universities’ research project funding is increasingly coming from private 

sector in addition to governmental funding. For example, over 40 percent of the medical-, 

pharmacy-, and engineering research funding comes from private sectors. When funding becomes 

more private orientated, more actions need to be taken towards stakeholder advantage. Also 

recently, technology transfer offices have been emerging in universities. They are helping in e.g. 

creating “spin-off´s” from universities and licensing legally protected inventions. (Bruun and 

Välimäki, 2007) 

 

Inventor should make invention announcement to university immediately after the invention has 

been done. Based on the announcement, the university then decides what property rights legislation 

can be utilized and should university take the invention rights to itself. If university takes the rights, 

the invention has to be patented, utilized commercially (here the transfer is main task, not the 

business actions) or the invention has to be published. Duty of university is to pay all costs related 

to the commercialization, like patenting and publishing costs. Duty of inventor is to describe the 

invention to the patent office with detailed info and inform the university about the 

commercialization possibilities of the invention. (Bruun and Välimäki, 2007)  
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5 Description of the case 
 

This paper´s empirical part starts with this chapter, describing a case of university-based invention. 

This research focusses on the Sonotecc2- ultrasound assisted crystallizer device. The device is 

invented in the chemistry faculty of Lappeenranta University of Technology located in Eastern 

Finland. The multi-year research of crystallization resulted promising data of utilizing the device 

in practice. Discussions to commercialize the invention started to develop in the project 

leaderboard meetings. Three basic ideas related to the commercialization were discussed: 

 

“The idea to develop is the new solution for managing crystallization processes in 

pharmaceuticals and fine chemicals.” 

 

“A new type of crystallization solution enables better crystal properties control, streamlined 

process conditions, and enhanced recovery of the crystal product.” 

 

“The focus of the commercialization of the presented concept is initially laboratory-scale 

devices.”  

(Source: confidential transcript from year 2016) 

 

Research program has been part of TutLi-venture (Tutkimuksesta Liiketoimintaa, from research 

to business), which is funded by the new established organization Business Finland. Business 

Finland was formed in January 2018 by many steps of modernizing the former institutes of 

commercialization funding in Finland, major player Tekes - the Finnish Funding Agency for 

Technology and Innovation and Finpro, which offered services for internationalization 

investments and tourism promotion. Business Finland is the major Finnish funding agency that 

helps funding of innovation activities and internationalization. (Businessfinland, 2018) 

 

Patent application of the device was filed in the end of 2016. In January 2017 the board of directors 

organized a meeting to discuss the opportunity to commercialize and market the promising device. 

In the meeting it was also showed by chemistry engineers, that Sonotecc2 device can produce 
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yields over 95% percent with test chemicals potassium sulfate and phthalic acid. It was ruled that 

funding money available at that point would be used to salaries towards commercialization efforts. 

Further, in October 2017 the board of directors stated a need for marketing specialist who would 

take full time job to discover all the steps along the commercialization and finish with running 

start-up. Same time the patent application was approved by Finnish patent administration. This 

paper has been done as a part of this commercialization effort and the author of this paper is the 

marketing specialist hired from the start of November 2017. Table 9 present a clear view of test-

run schedule and the roles of interviewed companies in the project. 

 

 

Table 9. Description of the case Sonotecc2 project in spring 2018.  
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6 Results of the study 
 

This chapter discusses the results of empirical research on the industrial requirements and trends 

towards university-based invention. First, the research methodology and materials, research 

interviews, and the interviewed companies and interviewees are described.  Subsequently, the 

empirical results from the interviews will be described. Processing of research results proceeds in 

the same order as the theoretic topics. These topics are then complemented with practical 

observations, supported by the frameworks that this study has presented and by citations from 

interviewees.  

 

 Research methodology and material 
 

This study was carried out as a qualitative study. According to Metsämuuronen (2006), qualitative 

research is suitable research method for example, when one is interested in the specific roles of 

individual actors in certain specific events. The aim of qualitative research is not to achieve 

statistical generalizability, but rather to describe the phenomenon, to create a meaningful 

theoretical explanation and to understand the topic that is being studied (Tuomi & Sarajärvi 2009).  

Qualitative research typically focuses on a very small number of events and it pursues to analyze 

and examine these events as comprehensively as possible (Eskola & Suorantan, 2008). Also 

according to Eskola and Suoranta (2008), one of the key elements of qualitative research is the 

non-existing hypothesis, and that the researcher does not possess any bias about the results of the 

study or about the nature of examined events. They bring out also the focal position of the 

researcher himself/herself and freedom to plan and execute also very flexible study, which on the 

other hand, demands lots of research-oriented thinking from the researcher.  

 

 The data for this research was collected through interviews where the interviewed persons´ 

experiences, perceptions, thoughts and emotions about the research topic play a key role. More 

specifically, this study utilizes semi-structured, so-called theme interviews, where questions are 

the same for all interviewees, but the answers are not tied to specific response options. Thus, each 

interviewee can answer questions freely in his own words. (Hirsijärvi & Hurme, 2008) However, 

enquiry type of data collecting has few disadvantages. First, it is hard to make sure how seriously 
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interviewees are taking the study, in other words, do they answer honestly and rationally. Second, 

processing of interviewee’s answers can create misunderstanding. Third, some interviewees can 

be more prepared than others. And last, the formation of the structured interview takes researchers 

time and effort, and there is no certainty of the enquiry’s robustness towards study results. 

(Hirsjärvi et al., 2008) 

 

Data of this research consist of results from two interviews. These interviews were carried out with 

big industrial companies, which are prospects of the focal university research-based invention 

(Sonotecc2) commercialization. Both interviewees are in major managerial position in their 

company´s research and development department. They were given the same interview questions 

in the same order (Appendix 1). Using the same questions in both interviews seeks to create 

comparability between the interviewed companies and to make the results comparable also with 

the results of previous scientific studies and literature.  

 

 Companies interviewed and execution 
 
The study participants were representatives of large industrial companies that use chemicals in 

their processes. From each company, one representative was interviewed. Interviewees were 

responsible of receiving new emerging R&D related ideas. It is part of their work description to 

receive ideas, new opportunities and innovations that come at stake and then figure out is there 

any company related problems that these tangible or intangible ideas can solve. Interviewed 

persons wanted to keep their company name confidential. The companies and interviewees are 

presented by letters A and B (Table 10).  

 

Company and the 

interviewee 

Job title Working experience Discipline description 

A Development 

Manager 

25 years Mining and smelting 

B Senior Process 

Engineer 

20 years Industrial chemicals – 

Pulp and Paper  

Table 10. Interviewed industry representatives. 
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Company A industry is mining and smelting and it has been operating in Finland from late 1950´s. 

After decades of doubling the production, among several company fusions, the focal business 

ownership was acquired by large global Russian mining company in the 2007. Company A 

employs approximately 280 employees in the factory located in western Finland.  Annual revenue 

for the Finnish subsidiary is approximately billion euros.  

 

Company B is among the oldest industrial chemistry companies in Finland. Today Company B 

specializes in providing of paper and pulp chemicals for e.g. forestry industry. Company B 

operates in over 40 countries worldwide and employs over 4800 workers. Company B has been 

operating since 1920´s, and has grown from government owned sulfate factories to privately 

owned multidiscipline group.  

 

The interviews were done in February 2018. Interview questions were sent to the interviewees one 

week before the interview, so that the interviewees had time to familiarize themselves with the 

interview questions. The goal was to get a comprehensive picture about the interviewees´ attitudes 

and thoughts towards commercialization and university-based invention. Moreover, to gain 

specific understanding about their thoughts towards the case device, Sonotecc2. Each interview 

was recorded and transcribed so that analyzing of answers would be more effective and in-depth. 

Interview language was Finnish and transcription of the interviews was done in Finnish as well. 

Author of this study has translated important commentary to English.  

 

 Results of the interviews 
 
 
The next section addresses the answers gathered from the interviews. This chapter combines theory 

findings and practical thoughts of company representatives to showcase whether or not the theory 

can be affirmed and reinforced by the practical findings (Figure 16). Combining and comparing is 

done by roughly following the theory topics: Product and service setup, patenting and licensing, 

marketing and industrial environment. The key interview answers related to each theory topic are 

brought up. This order of addressing the topics is efficient, because in the interviews in-depth 
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answers were often addressing many topics simultaneously and the answers were usually scattered, 

so there was often more info than required to answer the specific question presented.   

 

 

Figure 16. Disclosure of research results. 

 
 

6.3.1 Technology offering  
 

When offering new technology, there is always humans involved in the decision making process. 

During the interviews, it was clearly showed by both interviewees that human relations and 

exchange of latent knowledge between firm and university is a highly important aspect for gaining 

real benefit from the cooperation and creating new knowledge about new technology.  In multiple 

former studies, it has been argued that commercialization performance of invention is an outcome 

of firm´s or entity´s human resources, motivation structures and human capital management (Teece 

1986, Penning & Harianto 1992, Dougherty & Hardy, 1996).The answers to question 6 (“What 

features affect most to the deployment process of university-based invention?” answer options to 

this question are found in appendix 1.) strengthen the importance of human capital and relations: 
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 “Yes, surely, they (option C, interaction and communication between company and university 

representatives) matter, because it tells to us (company) how well the invention is marketed 

towards us and among the process how it can effect to us” – Interviewee A 

 

“I think that after all, the option C (interaction and communication between company and 

university representatives) is most important” – Interviewee B 

 

 

According to Nerkar & Shane (2007) the technological characteristics of the invention are 

important and effect to the likelihood of commercializing. This statement also was affirmed during 

the interviews. Even tough interviewees found high importance in human relations, it was clear 

that any deployment of university-based invention would not happen without economical 

advantage, which is ramification of technological advantage:  

 

 “Of course, the most important is the D (economical advantage), and also surely the A 

(technological advantage)” – Interviewee A 

 

“This is the option (D) that we all try to achieve here” – Interviewee B 

 

Among Mohr et al.’s (2007) four strategy archetypes, the commercialization project of the case 

device Sonotecc2 can be profiled as Product Leader (Pioneer) strategy. Descriptive feature is the 

goal to commercialize the new invention fast. This involves many risks. Golder & Tellis (1993) 

stated that according to historical data, approximately half of business entities utilizing “Product 

leader” strategy will not succeed with the commercialization effort. In the case of Sonotecc2, 

during the time when this thesis was written, any deployment deals with companies were not made 

so the future of the commercializing is highly uncertain. 

 

Also technology roadmapping can be utilized in the case project. Product schematic by Phaal 

(2004) filled with practical findings (Figure 17) locates Sonotecc2 in the commericalization 

process. Currently it is located in the product phase of this schematic figure. Research and 

prototype has been done and during the test-run period, Sonotecc2 locates itself to the product 
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phase, especially to the box “problems to solve”, since test-runs have revealed practical problems 

that hinder the wanted results.  

 

Figure 17. Schematic presentation of how product development can be associated between 

technology and marketplace. Filled to the practice of case Sonotecc2 project. (Phaal, 2004) 

 
Figure 18 shows how the product development needs continuous dialogue with commercial and 

technical perspective. The interviews themselves are offering input to this valuable dialogue 

between university and industry representatives together with the test-runs that show the need to 

continue also the problem solving discussion. 
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Figure 18. Schematic presentation of how business process (new product development) build up 

between commercial- and technological perspective. Filled to the practice of case Sonotecc2 

project. (Phaal et al., 2004) 

 

 

In the Groenveld blue box model (Figure 19), the Sonotecc2 is located in the “How we do it?” box 

since there are only few uncertainties left (it does not mean that they can´t be fatal uncertainties) 

and resources allocated have been increasing.  

 

 

Figure 19. The “blue box” model. . Filled to the practice of case Sonotecc2 project. (Groenveld, 

2007) 
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The technology map includes also the “What-To-Sell” decision. Topic was discussed in the 

interviews in question 11 (“What form of deployment deal would be most suitable for your 

company?”) with following results: Both interviewees gave a clear message of desiring 

deployment contract where some entity is responsible of assembling the Sonotecc2 device and 

delivering it to the factory.  Both interviewees saw options A (licencing) and D (“Ready for use” 

order agreement”) to be the most suitable for them:  

 

“We focus mainly on our core competencies, other solutions we acquire from somewhere else. In 

this kind of individual device we use order agreement or licensing, or both depending on the 

deployment process” – Interviewee A  

 

“In practice, if this would be an ideal world, we would then hope that there would be a firm, which 

can deliver this device in citations of “ready for use” to our factory. We would buy it, and of 

course we would be ready to pay a lump sum for it or then some continuous fee from the usage of 

the device according to agreement.” – Interviewee B 

 

“This kind of deal could include licensing agreement also, because I assume that here the 

immaterial rights owner and the manufacturer are different actors” –Interviewee B 

 

When it comes to other options of “What-To-Sell”, the interviewees did not show interest towards 

them. Most strict denial came to the option of “end to end solution” where company would acquire 

all rights to the focal device and would start develop and sell it by themselves:  

 

“We have statement here that we only focus to the core competencies and acquire other features” 

– Interviewee A 

 

“We don’t want anything else to do with the device than be its users” – Interviewee B 

 

“The proof of concept” – option received mainly neutral opinions. Both interviewees were familiar 

with pilot testing but did not see that as an efficient way to use Sonotecc2, which is a small sized 

equipment which can be installed as outer process to help the main process: 
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“We have used pilot testing in some cases. It would be necessary when deploying the new 

technology, that way we could see if it really works and after that make the decisions about 

acquiring. But usually the need for pilot testing is dependent the characteristics of focal product” 

–Interviewee A 

 

“It (pilot testing) could be useful in some cases but I would say not in this case (Sonotecc2)” – 

Interviewee B 

 

Option “Sell commercial-grade components to original equipment manufacturers (OEM´s)” was 

not investigated because of the low interest of interviewed companies for acquiring anything else 

than the focal solution. The “Sell know-how only” option was assessed among licensing 

comments, which got a positive reception from interviewees as showed. 

 

Again, Sonotecc2 project can locate itself in the framework of “What-To-Sell” described in table 

5. Current conditions with Sonotecc2 are: “Components incompatible with industry standards” – 

this results the objective of commercializing the full product and offer a complete solution. 

“Offering technology to competitors may encourage industry standardization of the firm´s 

technology” –results licensing of “know-how” and full product commercialization. Interviewees´ 

opinions supports these choices.  

 

 

6.3.2 Patenting and licensing 
 
Intellectual property strength around the invention may show an important role when 

commercializing invention (Fries & Guild, 2010). According to theory presented by Nerkar & 

Shane (2007) there are three attributes related to the novelty of the invention which are affecting 

the commercialization success of the invention. Those attributes are: Scope of the patent, 

Pioneering nature of the invention and Age of the invention. When asking about the features that 

effect deployment of university-based invention (Question 6) the patenting feature among 

immaterial property rights gained varied comments from interviewees: 
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“In our industry and discipline, the patenting does not play a major role. It could be said, that our 

focal product and its manufacturing is globally somewhat familiar to every other producer as well, 

we all kind of know what others are doing.” –Interviewee A 

 

“Immaterial property rights are pretty often the same with the patenting issues, all though we do 

have some NDA-agreements in some cases. They are usually included in the economical features 

of things.” –Interviewee A 

 

Interviewee B however offered more pessimistic and in-depth insight of what comes to patenting 

and immaterial property rights and issues involved to them. These issues were revealed already 

when asking “What disadvantages the university-based invention deployment process can cause 

to your company?” (Question 5)  

 

“This is the evil part. There is always problematics when company invents something useful, or it 

invents something among cooperation with university. So, when some economical value start to 

emerge around the focal invention, the next thing we see are lawyers, and eventually we could face 

a disagreement barriers, especially in a company like ours. Also if the invention is patented, it 

becomes public, right? 

Now – what prevents our competitors from using this invention by themselves, and how we can 

monitor that no one is not using it? Also, when the patent expires the technology will be utilized 

broadly.  

So – can you see the problematic here? The question that we should ask is that is it useful to patent 

the invention then, or take the technological advantage to ourselves and keep it in secret?” – 

Interviewee B 

 

However, this commentary can be interpreted as a robust explanation by interviewee about the 

desired deployment deal: 

 

“This problematic (patent/immaterial rights) is the main reason of why we don’t want acquire 

anything else than the solution that invention gives to us.” – Interviewee B 
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Merges & Nelson (1990) states that wider patent shield can have greater returns than narrowly 

scoped patent shield around the invention. Interviewee B pessimistic answer about patenting can 

maybe show a decreasing interest towards deployment of new invention, if the scope around the 

patent is very wide, and maybe cause lower returns if the deployment process stops because 

patenting or immaterial disagreements. Danneels & Kleinschimdt (2001) argued that the more 

revolutionary the patent is, the more it will create stimulus towards possessors of the invention, 

when assuming that revolutionary patent means also technological advantage and therefore 

economical advantage. Both interviewees have told among several calls during the study that the 

Sonotecc2 seems to be something that is “worth of eyeing for”. 

 

Interviews resulted commentary that reinforce Nerkar & Shane (2007) theory of upside-down U-

curve effect of age of the invention has to commercialization success. Both interviewees gave 

opinion about the timespan of invention deployment process with following results: 

 

“The timespan is significant, we very rarely do deployments that would last more than five years, 

the direction is more between 1 and 5 years.” – Interviewee A 

 

Interviewee A also agreed with the following question: “Is today´s industrial trend that deployment 

of new processes is faster and the value needs to be delivered faster towards the end customer?” 

 

“In my opinion, it is exactly like that.” – Interviewee A 

 

Interviewee B had similar thoughts about optimal deployment timespan.  

 

“If the commercialization or deployment takes 10 years or 15 years, then company like ours is not 

interested.” – Interviewee B 

 

“Today in our company, it is hard to complete processes that take 10 years to. Timespan under 5 

years is most suitable to us. We don’t really make plans to over 5 to 8 years in future.” – 

Interviewee B 
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It can be concluded that in these two, big Finnish industrial company, opinions about 

commercializing invention follows the Nerkar & Shane (2007) upside-down U-curve. Possibility 

of deployment, in this case Sonotecc2 commercializing, starts declining after 5 years. 

 

What goes to the licensing of university invention and commercialization process and roles of 

involved entities the Figure 20 by Sigel et al. (2004), the case project Sonotecc2 is moving 

somewhere between invention release and negotiation for license. Based on the input from 

interviewees, it can be said that large industrial companies acquire new solutions by licensee 

agreements, and do not want any other way of deployment. 

 

 

Figure 20. Licensing process of university-based invention with different stakeholders and roles 

of engagement. Filled to the practice of case Sonotecc2 project. (Siegel et al., 2004) 
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6.3.3 Marketing of case invention 
 

This chapter focuses on results of the interviews and how interviewees see marketing from 

university and the actions of marketer as a feature of deployment process and cooperation between 

university and company. This chapter also continues to placing case (Sonotecc2) project to the 

marketing frameworks presented in theoretical part.  

 

Both company representatives showed positive attitude toward universities, but they said that very 

infrequently there is a straight forward contacting from universities. 

 

“There has been some cases in my career where university has approached us. Often we don’t 

know about these (university-based inventions) if nobody comes to tell us about them.” – 

Interviewee A 

 

“The truth is that if we go back 10 years in time, there has been very little or absence of this kind 

of bilateral active discussion. I recall some bigger campaigns about large ventures from 

universities, where invitation letter was sent to all industries and representatives to attend seminar 

or just for notification. But the truth is that our projects with universities have started mostly by 

some employee of ours who knows or remembers some skillful professor or researcher from the 

university and have asked them for help. But mostly the initiative has come from company´s 

direction. So this kind of bilateral discussion is excellent thing.” – Interviewee B 

 

 These answers reflect to the importance of interaction and human transaction in commercializing 

university-based invention. However, some opinions about university marketing towards 

companies was not positive according to interviewee B: 

 

“There has been some discussions with my colleagues about that sometimes universities try to 

market some government funded venture to us just to gain the venture funding by enhancing the 

funding application with our company name. In my opinion it seems like strange marketing.” – 

Interviewee B 
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Marketing strategy in high technology context includes difficult customer prospecting and 

acquisition, because customers may not articulate their needs, interests or problems (Hippel, 2004). 

To attack this problem, the suggestion by Mohr et al. (2007) to find “strategic sweet spot”, is 

successfully implemented to practice during Sonotecc2 project in following way (Figure 21): 

 

 

Figure 21. “Strategic sweet spot”. Filled to the practice of case Sonotecc2 project. (Mohr et al., 

2007) 

 
In the complete cumulative profit curve from Osawa & Miyazaki (2006) the Sonotecc2 project 

locates itself in the edge of “Valley of Death” (Figure 22). Project has been given 6 months to 

commercialize the product and establish a startup. To make it through the “Valley of Death” it is 

obvious that test-run period needs to be successful. After successful test-runs the project can 

acquire important references and start expanding the business actions towards other companies. 
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Figure 22. Progression from research to commercialization along the cumulative profit/loss-

curve. Filled to the practice of case Sonotecc2 project. (Osawa & Miyazaki, 2006) 

 
High technology marketing demands technical and business knowledge to create commercially 

profitable product and services (Pries & Guild, 2011). Setting up a university spin-off team to run 

the startup is vital according to interview results. In question 11 the interviewees were asked would 

their companies rather collaborate with startup team (business entity) or research group (entity 

inside university). Results were following: 

 

“It´s mostly depending on the personnel to collaborate with.” – Interviewee A 

 

“On the other hand, if we think about start-up team compared to research group. Then it might 

be, that in the research group there is personnel who has strong interest to sell the focal invention 

forward. But doubtlessly, in the start-up they definitely have this interest.” – Interviewee A 

 

“Mindset and interest to sell is often robust in start-ups.” – Interviewee A 

 

“Usually the start-up as a business setup brings more energy to the action. So rather (collaborate) 

with start-up. We have positive experiences from collaborating with university spin-off. The spin-

off has started with similar story as this case (Sonotecc2). A small firm which grows little by little 

and they have really good attitude there. They also had a focal invention, then the idea, and then 
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the funding has been acquired and procured. So there is great expectations and strong “drive” 

towards successful business, and that’s how it should be, because they need a running business 

before the funding capital is drained.” – Interviewee B 

 

According to interviewees, it is easy to see that Sonotecc2 project is going to the right direction of 

setting up the start-up. Locating itself to theoretical spin-off creation process presented by Clarysse 

& Moray (2004) showed the following results (Figure 23). Sonotecc2 project is moving from 

“project phase” to “pre start-up phase”.  

 

 

Figure 23. University spin-off team development process (Clarysse & Moray, 2004) filled in 

practice of Sonotecc2 project. Sonotecc2 project performing in the red area during the making of 

this paper. 
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6.3.4 Industrial environment in university-based case invention 
 
Industrial environment issues between the university and industry were also assessed during the 

interview, both interviewees gave positive replies when it came to cooperation between university 

and their company during the past. However, the replies gave insight also to the type of cooperation 

as well as the volume of it during the past. Next commentary involves answers to the questions 2, 

3 and 4 which discussed the general topic of cooperation between company and university in the 

past.  

 

“When I think about closely, there has been cooperation projects with universities, some of them 

have included Tekes (Business Finland since 2018) also. There has been those kind of cooperation 

projects. But literally projects on deployment of an invention from university, has never been.” 

– Interviewee A 

 

“We have made cooperation of course, but it is mostly commissioned research. Usually focusing 

on small or bigger problems, which need research that we (company) are not capable to execute. 

Often, we order master´s thesis or some bigger research. There has been no bad experiences and 

we have received what we were looking for.” – Interviewee A 

 

When asked about that what kind of research and development projects company A do not order 

from university, the answers relied on own research department and more practical approach to 

company problems. 

 

“We have our own research department where we have 9 employees. Reason for this is that when 

we have own research department, we gain the continuation that is required for quality R&D 

actions. Then of course the research we do here is counted as a confidential company secrets.” – 

Interviewee A 

 

“Our own research is closer to practical issues that we have here, for example some individual 

problems in processes. From university is more like a basic commissioned chemistry research. 

Main difference is that our own research is problem based. And from university the research is 
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usually solution based. So we have to think about the applications of the knowledge gained from 

university.” – Interviewee A 

 

There was no other major down-sides when asking about the university-based invention 

deployment than “typical problems”. Interviewee A explained “typical problems” as following: 

“One practical down-side could be that how the new deployed technology is going to effect to our 

existing process. So that is something that we maybe need to figure out.” – Interviewee A 

 

Company B representative answers resulted same type of acknowledgement about former 

cooperation with universities. However, also like Interviewee A, the interviewee B was not 

recalling any collaboration focusing straight on deployment of invention from university. 

 

“In the 80´s I recall that there was one of the Finland´s best electric chemistry researcher in LUT. 

And there was cooperative research project then. Also with other universities there have been 

some research projects. We mostly order master´s thesis and group researches or projects from 

university.” – Interviewee B 

 

“But, if I start to recall that do we (company B) have any technology or process part in usage 

that is developed with university cooperation, it is hard to say.” – Interviewee B 

 

“On the normal weekdays, we mostly acquire project assistance from local engineering offices. 

They often deliver this kind of “raw” engineering work, which include processing, managing, 

documenting and controlling. The actual intelligence comes from our own representatives and 

special capabilities.” – Interviewee B 

 

“Sometimes it used to be, that when we tried to order some analytics from university, they were 

either very expensive or then there were enormous amounts of bureaucracy. Luckily, I think that 

we have been moving away from this trend.” – Interviewee B 

 

“We often look for high-end expertise when it comes to universities. In the future there is going to 

be projects that are suitable for execution with university.” – Interviewee B  
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Interviewed companies were not familiar with bilateral conversation about the university-based 

invention. Cooperation between interviewed companies and universities has been more research-

based knowledge seeking. Deployment of invention and spin-off activity is still very small when 

it comes to opinions of industrial representatives. This showcases the suggestion by Ambos et al. 

(2008) about the need of ambidexterity – which means being capable of doing things with both, 

left and right hand when it comes to commercialization of university-based inventions. By this 

they mean to integrate the university research and establishment of dual assembly to accelerate the 

commercialization of university-based inventions. 

 

Before the commercialization process reaches the market entry phase, there has to be an evaluation 

about the commercialization environment. Start-up characteristics should be compared to the 

industry incumbents´ characteristics. Start-ups often have only one technology for potential market 

penetration (Gans & Stern, 2002). Sonotecc2 project embodies this assumption, project has only 

one technology, the ultra-sound assisted crystallizer to penetrate the market with. The test-run 

period at hand during the writing of this thesis is done in cooperation with three large chemistry 

industry firms. This situation also embodies the observation made by Shan, Walker & Kogut 

(1994) about the large incumbent firms supporting the innovation process in small firms.  

 

In the framework of Impact of the commercialization environment to strategy and competitiveness 

by Gans & Stern (2002) the Sonotecc2 project is locating to “ideas factory” (Table 11). Sonotecc2 

device enhances crystallization processes as a part of large scale industrial manufacturing process. 

As the case project characteristics reveal the need for reference partners before entering the market, 

the environment can be described as “Ideas factories”. Key characteristics are that the interviewed 

(incumbent) companies can continue working without the Sonotecc2 device, so it can be seen as 

“excludable” technology. However, device definitely promises an enhanced process to interviewed 

(incumbent) companies, so it “reinforces incumbent assets”. Also key elements of “Ideas  



85 
 

  

Table 11. Strategic environment. Filled to practice of Sonotecc2 project. (Gans & Stern, 2002) 

 

factories” such as contracting with established companies, product market entry costly or 

impossible are main features in start-up strategies. Also interviews open that incumbents´ strategy 

feature of “balancing between existing R&D and use of external start-up innovation”. Other 

important incumbents strategy characteristic is “competitive advantage in skills not products” 

since both interviewees (incumbents) revealed that the main product in their (global) industry is 

the same among all producers. This means that competitive value is built in the advantages 

manufacturing processes, which creates opportunities to Sonotecc2. 
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7 Discussion, conclusions and implications 

 

This chapter summarizes the results of this study. Before going into to discussion, conclusions and 

implications deeply, main answers to each research question is given in the table 12.  In discussion 

part the outcomes of this paper are assessed. Discussion opens the most valuable findings from the 

study. Discussion reveals how the findings effect practice.  Discussion starts with assessing how 

industry representatives see the university-based inventions in general. After general discussion, 

the case Sonotecc2 project whereabouts in process of commercialization are presented. This is 

followed by discussion on how interviewed industrial companies see Sonotecc2. From these results 

the answer to desired way of deployment is drawn. Also the possible start-up team formation is 

discussed as the study results can give some input to this important aspect of spin-off creation.  

 

Conclusions part opens the new knowledge what has been discovered during this study. In the 

conclusions, the assessed features are gathered to answer the business model problem of this study. 

Conclusions aim to answer case specific issues as well as give more general conclusions to 

enrichen academic literature. 

 

Managerial implications goes through the meaning of new findings: How the study findings help 

decision makers, and to whom these findings create most value. All these implications are brought 

out to underline the benefit of the study as a whole and more importantly the case results.  
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Table 12. Study findings. 

 

 Discussion 

 

In general, the company representatives saw university-based inventions as positive value-adding 

force to their companies R&D evolution. History of cooperation with universities had long roots 

in both companies. However, the contemporary trend of large industrial companies only focusing 
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on their core competencies has changed the quality of cooperation over time. Both company 

representatives answered that they outsource a lot of their R&D functions. Company A had very 

small own R&D team and company B had outsourced all R&D functions. This explains the 

answers considering the type of cooperation with universities today. There was little or no 

experience among interviewees about profound bilateral conversation with universities to solve 

some certain problem that companies face in their processes. Also, neither of the interviewees 

recalled that any of their current processes or parts of them would be originated from university. 

 

However, according to interviewees some broader R&D development work and research has been 

done in a form of larger research ventures that companies see as important knowledge creation. 

Both companies saw the new knowledge and research acquired from universities as a solution-

based knowledge creation. This means that university produces new knowledge, and companies 

have to find the applications of this new knowledge from their own processes. On the other hand, 

companies acquired outsourced research work mostly from engineering offices to run the “raw” 

engineering work and provide problem-based knowledge. Also, company A´s small team of R&D 

focuses more on problem-based research and by this they thrive for continuation and cumulative 

knowledge and experience among company engineers.  

 

The connection between the absence of bilateral discussion and absence of problem-based 

knowledge creation with universities can be suggested based on findings from interviews. If there 

is no deep discussion between university researchers and company representatives, the possibility 

of providing solutions to companies´ problems can remain latent.  

 

About marketing, both interviewees expressed that if university does not take direct connection 

towards them, company most likely will never know that the university could have a solution to 

their problem. Marketing of large research ventures from university towards companies was seen 

mostly confusing and filled with conflict of interest. Especially interviewee B wondered if 

universities try to get the company to take part in the research venture just to use them as a 

reference for venture funding application.  
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Other important finding was that both interviewees replied same way to the question of which kind 

of entity they would rather cooperate with when it comes to deployment process of university-

based invention. Both interviewees stated that start-up entity contains more powerful mindset than 

research group entity, when it comes to desire towards commercializing inventions. Therefore, 

cooperation is expected to be more fruitful with start-up.  

 

The trend of outsourcing new process solutions in large industry companies was reinforced by the 

desire to deploy invention only through licensing or delivering contract. This option was picked 

up among other methods of deployment also in the case of Sonotecc2. Other reason for this finding 

also emerged: It can be suggested, that complexity of immaterial property rights legislations can 

create unwillingness to create new inventions from scratch with universities. This issue was 

emphasized by interviewee B.  

 

This study results address also the case Sonotecc2. Important element of suggesting business 

model and further planning the project is to first identify the project’s current situation. In study 

findings many theory processes were utilized to identify the current situation of Sonotecc2 project.  

First, it is clear that project Sonotecc2 has moved from pure technical research to creating of 

business which is located between technological and commercial perspectives. Figures 13 & 14 

implicate these findings. Further, negotiating licensing agreements is getting closer as the test-

running creates reinforced data to deploy the Sonotecc2 device by companies which are test-

running the device. This is presented in figure 20. In the process of progression from research to 

commercialization in figure 22, the Sonotecc2 project is closing the edge of “valley of death”. 

These findings from timeline commercialization point of view of case device Sonotecc2 are rugged 

and easy to observe.  

 

However, project situation from strategic point-of-view arises more questions to solve. With 

addition of finding a group of people to form the start-up in figure 23, the most important finding 

is the emerging questions that needs answering before entering the start-up phase. These major 

uncertainty factors are presented in figure 19. There are numerous practical issues to solve before 

the project can really answer to the question of “how we do it?” Findings during the study was that 

test-running has been partly successful, but also slow because of practical issues. The delays can 
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increase the uncertainty of possible deployment deal with cooperative company that are test-

running the device. However, there has not been any major setbacks during test-runs, and all three 

companies are still cooperating and willing to continue testing of the device, which can be 

interpreted as positive sign for possible deployment. Other problem is to figure out the team 

formation, what set of experts is needed and more importantly who is willing to participate. So, it 

can be interpreted that strategically most important is to solve issues related to internal decision 

making rather than external issues.  

 

 

 Conclusions  

 

Interpreted study findings can be now drawn to a conclusion stage. This section aims to give the 

contribution to the existing literature and enrichen previous theories. This study has drawn together 

several academic disciplines under the topic of commercialization of university-based invention. 

This section seeks to enrich these theory topics and create theoretical continuation towards 

commercialization of university-based invention. 

 

The key challenge of commercialization is choosing suitable business model (Rothaermel et al. 

2007; Shane 2004; Auerswald & Branscomb 2003). However, there is no specific business model 

to choose due to the uniqueness of new invention. Observations from study findings suggest the 

importance of the understanding and creating suitable business model requires a comprehension 

of dissimilar procedures of commercialization so that it can help everyone involved to the 

commercialization progression to create the business model (Pries & Guild, 2011).  

 

Human structures, recourses and capabilities are attached to the commercialization performance, 

(Dougherty & Hardy 1996; McGrath et al. 1996; Pennings and Harianto 1992; Teece et al. 1997) 

even when the most important element in high technology invention commercialization is the focal 

product itself when assessing the failure percentage (Rahal & Rabelo, 2006). This study reveals 

that without continuous bilateral communication the possibility of finding problem that can be 

solved by university-based invention deployment decreases, without excluding the fact that the 
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main question comes down to the focal technology in the sense of the economical and therefore 

technological advantage it offers.  

 

Importance of actions of marketer were emphasized in this study, which strengthens the finding of 

Rahal & Rahalo (2006) where time to market was second most important reason (22,49 percent) 

for commercialization failures. Technology creators have limited time to reach their markets 

(Beard & Easingwood, 1996). The interviewed industrial companies also stated that deployment 

process should not last over 5 years. Actions of marketers require lot of back and forth motion and 

active probing of market, (Coviello & Joseph 2012; Aarikka-Stenroos & Lehtimäki 2014) which 

can be seen as important human transaction with industry companies in this study.  

 

Early stage of the invention often creates spin-off action more likely than pure licensing to existing 

firms (Shane, 2004), since the early invention can be at stage of “not proven” and the licensing of 

the invention can be difficult (Doutriaux & Barker, 1995). In this case study the focal invention 

can be seen as “not proven”. Answering “What-To-Sell” can be difficult with all different options 

of offering the new technology (Mohr et al. 2007). However, the interviewees in this study were 

expressing strongly their opinion about the deployment options which indicates that in context of 

university-based industrial process invention it may not be so difficult after all. John, Weiss & 

Dutta (1999) simplifies also that eventually the “What-To-Sell” decision is based on customers´ 

point of view and their place at the expertise continuum. Mohr et al. (2007) also addresses that 

“What-To-Sell” comes down to basic question of how convert knowledge to revenue.  

 

Patenting was not most important characteristics of commercializing the university-based 

invention according to study findings. It may be possible that large chemistry industrial companies 

which were interviewed do not see patenting as a feature that effects the deployment decision. This 

could be due to two characteristic features of interviewed companies: similarity of end products in 

the industry and strong clearance about companies mainly outsourcing the new process inventions 

by either licensing agreement or acquiring “ready to use” solution. However, other interviewee 

addressed the problem of immaterial property rights when cooperating with university that could 

be a barrier of interest. Intellectual property strength around the invention may show an important 

role when commercializing invention (Fries & Guild, 2010). Study supports Zahra & Nielsen 
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(2002) argument of commercialization of university-based invention is highly indeterminate. 

Thus, firms cannot be sure that they can create value adding product based these inventions before 

trying them out. Which brings out that invention with wider scope of patent shield have more 

change to greater returns if commercialization is successful than invention with narrow scope 

(Merges & Nelson, 1990). Also, motivation of invention possessors grows when patent is more 

revolutionary (Danneels & Kleinschimdt, 2001). In the case project the project leader was shoving 

sings of increased motivation towards commercialization efforts after patent application was 

granted. Nerkar´s & Shane´s (2007) inverted u-shaped curve between the possibility of 

commercialization and the age of the invention is correct according to study findings, both 

interviewees addressed decreasing interest towards too long commercialization projects. 

Companies that had been licensees of university-based invention in the study of Rahal & Rabelo 

(2006) answered that most typical phase of engaging the company was “embryonic” or “proof of 

concept, but no prototype” by over 84 percent. In this study the case device is already at the stage 

of prototype, this stage of engagement showed only 40 percent of success in licensee action of 

companies in Rahal & Rabelo (2006) study.  

 

Acquisition of prospect customers according to Hippel (1994) can be difficult since customers may 

not be able to articulate their needs, interests or problems. Study confirms the Ardichivi, Cardozo 

& Ray´s (2003) finding of customers can recognize the benefits of something new but their 

intensions remain latent and customer are not taking action to acquire it. In the study case project 

marketer has found that industrial representatives like to hear about new inventions, but in the real 

world they don’t seek these new inventions on a weekday basis, nor they will take major actions 

towards acquiring them. This increases the importance of marketer actions (Beard & Easingwood, 

1996) for engaging and probing customers interests (Aarikka-Stenroos & Lehtimäki, 2014). This 

also reinforces the suggestion of salespeople being important element of promotion (Jackson, 

Keith and Burdick, 1987; Parasuraman, 1981). Commercialization process can utilize relationship 

marketing approach, which this study supports. Instead of trying to seal the deal, marketers seek 

active participation from prospective customers, from co-designing of products and hunt on 

feedback on product associated problems or desired adjustments (Athaide et al., 1996) This study 

agrees that university spin-off don’t happen overnight, but takes place in reaction to the activities 
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of enterprising characters who resolve that university technology is worth of exploiting in a form 

of a new company (Shane, 2004).  

 

Technology uncertainty observed in this case are aligned with Groenveld (2007) description of 

technology uncertainties and the “blue box”. Current prototype and existing results collide with 

future visions and expectations, and for project managers, it´s not easy to recognize the uncertainty 

levels of different commercialization related features around the focal invention. This is supported 

by Abos et al. (2008) finding that universities have somewhat short and incomplete knowledge in 

coping with tensions between educational and commercial demands. More ambidexterity could be 

the key for commercialization success according to this study and Abos et al,. (2006). 

 

Industrial environmental strategy options in study support Gans & Stern (2002) table. In the study 

case project there was only one focal technology to market, which is aligned with the observation 

that very young start-ups has same feature (Gans & Stern, 2002). Also, positive finding was that 

resources of large firms support the innovation of small firms, this cooperation can enhance young 

company innovation in the sense that large and small companies are mutually depended on the 

R&D (Shan, walker & Kogut, 1994).  

 

 Managerial implications 
 

This chapter aims to give author´s suggestions for managerial implications considering the case 

Sonotecc2. Implications are supported with former theories and study findings. This section should 

give desired business insight to the research group of Sonotecc2 project, which mainly consists of 

chemistry engineers. In the end of this chapter, there is a framework to illustrate how things effect 

the commercialization of case invention and what are the steps and features along the 

commercialization process of university-based invention that need managerial consideration and 

decision making.  

 

In general, according to study findings, there should be more bilateral conversation with 

prospective companies, and the initiator of these conversations should be university. This could 

create more real-life deployments of university-based inventions. University research projects 
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receive a lot of governmental funding, but only few projects ever succeed outside of the university. 

To increase this success and grow the return of investment of governmental funding universities 

should invite companies to closer conversation. Most worrying finding of the interviews was that 

large company R&D managers do not remember when university had approached them with in-

depth conversation about new technology.  

 

Revenue model of emerging start-up should be licensing or assembly with “ready to use” solution. 

Customers who acquires the Sonotecc2, will pay license fee or technology fee. Licensing is the 

most cost-efficient way since it does not require any additional investing to production facilities 

or assembly lines and it enables the ownership of the device to stay within inventor group. 

However, licensing of high technology requires very good knowledge of industry future and the 

contracts are often highly complex and they involve lot of legislation costs. Also, licensing can 

block the freedom of providing the Sonotecc2 to variety of markets and acquirers of the 

technology.  Licensing can be made exclusively to one company and one industry, but this still 

enables making licensee agreement with another company when the field of use is different (Shane 

2004). On the other hand, Jensen & Thursby (2001) reported that only 22 percent of university-

based inventions had more than one company interested to licensing the technology. Assembly 

solution requires financially strong structure, which is something that case project has not acquired 

yet.  

 

Sonotecc2 invention should be transferred to a start-up as soon as possible, because the 

“embryonic” stage of invention when engaging the companies makes the success of 

commercialization most possible (Rahal & Rabelo, 2006). Business decision making should be 

transferred to someone with expertise in start-up creation. Mohr et al. (2007) suggests that 

scientific lineup should be close to research and development activities but not let scientists 

interrupt the general decision making , in other words keeping scientist “out of the board room” 

(Deeds, Carolis & Coombs, 2000). Product launch should be made, since it’s the most pivotal 

moment to ensure success (Mohr et al, 2010; Crawford & Di Benedetto, 2003; Guiltinan, 1999).  

 

The most uncertain thing in the case Sonotecc2 is the team formation. There has been no discussion 

at all about who will have the interest of involving himself to work towards commercialization of 
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case device. From the uncertainty schematic by Groenveld (2007) the team formation is the most 

important question of the phase “how we do it?” It can be suggested that case project will hire an 

outside CEO to complete the commercialization process, when research group does not have 

interest towards commercialization and they remain as stakeholders (Shane 2004). This scattered 

decision-making indicates the upcoming “Restructuring/changes” phase in the illustration of 

Clarysse & Moray (2004) in figure 23. As the test-run phase is at stake in the project, the market 

entry strategy should follow the “ideas factories” (Gans & Stern 2002). 

 

With all of this viable information to the case Sonotecc2 project managers, as well as the 

managerial implication for future commercialization projects of university-based invention, 

following suggestion of commercialization framework can be made (Figure 24): 

 

 

Figure 24. Managerial implication of commercialization activities in university-based invention 

commercialization process. 

 
Managers have to be able to cope with highly uncertain business environment and time pressure, 

it is important to speed up the ongoing process by organizing these process actions to manageable 

form. Build-Measure-Learn feedback cycle (Figure 25) from Eric Ries (2011) is a helpful tool to 

function economically efficiently and speed up the process of learning away from uncertainties. 
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Figure 25. Build-Measure-Learn feedback cycle. (Ries, 2011) 

Main question of Sonotecc2 project is to figure out the level of commitment to actions that would 

take place outside of university. The personal interest of project engineers is critical factor to the 

direction of the commercialization process. Study findings indicate that there are two options for 

possible business model. Next figures 26 and 27 present these models and evaluate their 

advantages and disadvantages. 

 

Figure 26. Authentic spin-off. 
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Authentic spin-off is a business entity formed from university-based research. It has the advantage 

of ensuring the third task of modern universities: Universities increasingly play a major role in 

local innovation system and economic growth. (Laukkanen, 2003) It can generate increasing 

revenue streams to owners when successful and new business entity creates jobs as well. Entity 

ensures the full mindset towards market actors to deploy the new technology. Interviews resulted 

that both industrial companies found the start-up as a better cooperative partner than the research 

group inside of university. Disadvantages of authentic spin-off is the amount of work and 

responsibility that it requires to even start running and moreover to be successful as a business in 

someday. Mindset needs to clear towards goal to create significant revenue streams and growth. 

Team of experts need to be figured out and risky recruitment has to be done. Individuals need to 

be able to deal with various rapid changing situation in the process of team formation like presented 

in Clarysse & Moray (2004) framework. High uncertainty shadows the spin-off creation process. 

Authentic spin-off requires also large amount funding to operate. 

 

Figure 27. Licensing of university-based invention. 

 

Licensing of university-based invention can be advantageous option of commercialization when 

there is not enough resources for disposal. Also, if the highly important element of entrepreneurial 

mindset is missing, securing of commercialization can be done by licensing the new technology 

straight out of university to incumbent firm. Disadvantage of this strategy is that it can result 

uncertain technology deployment to markets if licensee does not deploy the new technology at all. 

Also revenue streams are usually small. (Nerkar and Shane, 2007; Argawal & Garlappi, 2004) 
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 Limitations 
 
The limitations of this study are various. The narrow data of interviewing only two companies 

decreases the generalizability of the results. However, both companies are global giants in very 

saturated markets. This can indicate that interview findings could be similar among other 

companies in same industry. Important feature of commercialization of university-based invention 

are funding, technology transfer office and team formation. These three features are outside of this 

study. Also, the author’s role as a marketer involved in the project created few barriers to act as 

neutral independent observer. Author was ordered to not contact the third company planned to 

interview, and also ordered to not contact to the accelerator unit of the university. So, there could 

be some practical features of commercialization in Finnish university environment that have been 

missed by the researcher. 

 

 Future research 
 
The case of this study creates really good chance to observe commercialization of university-based 

invention in real life situation. There can be further research to study this same case project in near 

future, and then assess the impact of situational features in both studies. Studying of how to build 

team of entrepreneurs around the university-based invention in the same high technology context 

is needed to answer the latent problems that this case study has found. The main problem still in 

the case is the unclear goals of each person involved to research group. The study about team 

formation could first open these goals by interviewing the engineers and economics involved to 

the project as well as all the subsidiaries.  

 

Another future study suggestion is to open more the role of Finnish university technology transfer 

office. During the time of writing this study, the author could not get a clear understanding about 

existence and function of technology transfer office inside the university. 
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Appendices 

Appendix 1. Interview questions 

Yleiset kysymykset: 

 
1. Kerro yrityksestäsi yleisellä tasolla: milloin perustettu, minkä alan yritys ja mitä teette, 

henkilöstön määrä, liikevaihto 

a) Kuvaile lyhyesti itseäsi: työkokemus ja tehtävä yrityksessä 

 
2. Onko yrityksenne ollut ennen tekemisissä yliopiston/yliopistojen kanssa, koskien 

yliopistopohjaisen keksinnön käyttöönottoa? 

 

a) Jos on, niin minkälaisesta laitteesta/prosessista oli kysymys? 

b) Jos ette, niin oletteko harkinneet pyytää yliopistoilta tutkimusta tai tietotaitoa? 

c) Olette, mutta kokemuksenne eivät olleet hyviä, miksi?  

 

3. Miten olette järjestäneet tutkimus ja tuotekehityksen toiminnot, jotka eivät ole olleet yliopiston 

kanssa yhteistyössä? Miksi teidän mielestänne on parempi tuottaa kyseiset toiminnot itse, kuin 

yhteistyössä yliopiston kanssa? 

 

4. Mitä tavoiteltavia hyötyjä yliopiston kanssa yhteistyössä tehtävien/tehtyjen tutkimus- ja 

tuotekehityksen prosesseihin teillä oli/on?  

 

a) Mitä hyötyjä yliopiston kanssa tehdyllä yhteistyöllä on pyritty saavuttamaan? 

b) Onko saavutettu hyötyjä, mitä ei varsinaisesti tavoiteltu ensikädessä? 

 

5. Millaisia haittoja yliopistopohjaisen keksinnön käyttöönoton prosessista pelätään aiheutuvan? 

 

6. Mitkä seuraavat tekijät vaikuttavat yliopistopohjaisen keksinnön käyttöönottoon mielestäsi 

eniten? Miksi juuri kyseiset tekijät 

 

a) Keksinnön tekninen edelläkävijyys 

b) Patentin vahvuus 

c) Vuorovaikutustekijät yrityksesi ja yliopiston edustajien välillä 

d) Keksinnöstä saatava taloudellinen hyöty 

e) Keksinnön käyttöönottoprosessin aikajänne 

f) Immateriaalioikeudet, NDA-sopimus (salassapitosopimus) tai muu oikeuksiin liittyvä 

piirre 

g) Keksinnön markkinoijan toimenpiteet yritystänne kohtaan 

h) Jokin muu, Mikä? 

 

7. Mitä yliopistopohjainen keksintö mielestäsi tarkoittaa? 

 

8. Kumman kanssa uskoisitte käyttöönoton prosessin yhteistyön sujuvan paremmin; start-up -

yrityksen vai tutkimusprojektin tutkijaryhmän välillä? 
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Sonotecc2 – laitteeseen liittyvät kysymykset: 

 

 

9. Onko Sonotecc2 – laitteelle päätetty käyttökohde yrityksessänne? 

 

10. Mistä tekijästä Sonotecc2 – laitteen käyttöönotto tulee eniten olemaan kiinni? 

 

11. Mikä seuraavista käyttöönoton sopimusmuodoista sopisi teille parhaiten? 

  

a) Lisenssisopimus? 

b) Todiste konseptista= sisältää prototyypin pilottikokeilujakson, jonka jälkeen koko 

tietotaito käyttöohjeineen siirretään teidän yritykselle? 

c) Kaikkien oikeuksien osto, jolloin laitteen osaajat jäävät alaosastoksi yritykseenne 

myymään Sonotecc2- laitetta eteenpäin? 

d) Tilaussopimus, jossa tilataan laitteen kokoaminen ja asennus toimittajalta (start-up) 

yhteistyössä yrityksenne kanssa? 

e) Erillisten komponenttien tilaus? 

f) Jokin muu, mikä? 

 

English below 

 

General questions: 

 

1. Tell about your company in general: when established, what industry are you operating 

in, number of employees, annual revenue 

 

a) Tell about yourself: working experience and current title 

 

2. Has your company been in cooperation with universities before regarding about 

university-based invention?  

 

a) If yes. Tell about the characteristics of the device/process. 

b) If not. Have you ever considered asking universities to conduct such cooperation? 

c) You have, but your experience about it was not good, why? 

 

3. How your company has organized R&D functions that don’t include collaborating with 

universities? Why your company produces its R&D rather alone, than collaborating with 

university? 

4. What are/was the desirable advantages considering the cooperation in R&D issues with 

university? 

 

a) What advantages are/was desired to achieve from collaboration with university? 

b) Have you gained advantages from collaboration, which were not target at first place? 
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5. What disadvantages the university-based invention deployment process can cause to your 

company? 

 

6. What next features affects most to the deployment process of university-based invention? 
 

a) Technical pioneering of invention 

b) Strength of the patent 

c) Interaction and communication between your company and university representatives 

d) Economical potential of the invention 

e) Time of the deployment process 

f) Intellectual property rights, NDA- disclosure, or other intangible rights issue? 

g) Actions of a marketer towards your company? 

h) Something else, what? 

 

7. What university-based invention means in your opinion? 

 

8. During the deployment process. Do you prefer to collaborate with startup team, or with 

research group?  
 

Question related to case-device Sonotecc2: 

 

9. Have your company decided the application objective to Sonotecc2? 

 

10. What factor will affect most to the deployment of Sonotecc2? 
 

11. What form of deployment deal would be most suitable to your company? 

a) Licensing? 

b) “Proof of concept”- usually includes pilot phase where device is tested among 

industrial process, after that the whole knowledge about the device and manuals 

included are transferred to your company? 

c) Purchase of all rights, when experts of the invention remains subsidiary in your 

company? 

d) Ready for use order agreement, device assembly and installation by provider 

(startup)? 

e) Separate components order? 

f) Something else, what?  

  

 

 


