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Universities worldwide are taking steps towards more entrepreneurially oriented 

policies. This shift has led to studies, which identify factors behind the 

universities’ ability to generate as much spin-offs as possible. Little attention has 

been paid to the success of these spin-offs, and even less the challenges that the 

to-be entrepreneur researcher faces when considering commercializing a 

technology. This thesis takes the viewpoint of the researcher by identifying the 

risks that the future spin-off will face. With participatory research, the study also 

shows how to mitigate these risks with customer and expert knowledge. 

 

The study follows participatory research philosophy and uses mixed method 

approach. In the empirical part, customer knowledge is collected from the 

potential customers of a technology developed in LUT’s mechanical engineering 

department. The empirical part contains two parts and the first one is quantitative 

internet survey, which aimed at recognizing the industry characteristics of the 

case technology. The survey was sent to 274 Finnish machine shops. The second 

part was qualitative in nature and included 13 in-depth interviews and three focus 

groups. The nature of the research was qualitative, as more emphasis was given 

on the qualitative aspects. 

 

As a result, this thesis presents why university spin-offs are important and what 

risks a researcher might face when creating a spin-off. These risks can be 

mitigated by using customer and expert knowledge related to the risk categories. 

The empirical part of this thesis shows how customer knowledge can be used to 

find out what are the best actions to take to ensure the best market-product fit for 

the technology. This market-product fit leads to a successful future technology 

commercialization through a university spin-off. 
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Yliopistot ovat siirtymässä kohti yrittäjyyttä tukevia käytäntöjä. Tämä muutos on 

johtanut tutkimuksiin, joissa keskiössä ovat yliopistot sekä tekijät joiden avulla 

yliopistot pystyvät tuottamaan mahdollisimman paljon uusia spin-off yrityksiä. 

Näiden spin-off yritysten menestys on jäänyt vähemmälle huomiolle. Myös 

tutkijoiden näkökulma spin-off yritysten luojina ja riskien kantajina ovat vähän 

tutkittuja aihealueita. Tämä diplomityö käsittelee spin-off yrityksen luontia 

tutkijan näkökulmasta ja tunnistaa neljä riskikategoriaa, jotka tutkijan on otettava 

huomioon yrityksen perustamista ja sen edellytyksiä tutkiessaan. Diplomityössä 

esitellään Case-esimerkin kautta miten spin-off yrityksen perustamiseen liittyviä 

riskejä voitaisiin hallita käyttämällä hyväksi asiakas- ja asiantuntijatietoa. 

 

Tutkimus noudattaa osallistavan tutkimuksen filosofista näkökulmaa ja siinä 

käytetään mixed method menetelmää. Empiirisessä osuudessa kerätään 

asiakastietoa yliopiston konetekniikan osaston kehittämän teknologian 

potentiaalisilta asiakkailta. Empiirinen osuus koostuu kvantitatiivisesta sekä 

kvalitatiivisesta osasta. Kvantitatiivisessa osassa toteutettiin internetkysely 274 

suomalaiselle konepajalle ja tavoitteena oli tunnistaa Case-esimerkin toimialan 

erityispiirteitä. Kvalitatiivisessa osassa tehtiin 13 haastattelua ja 3 fokus-ryhmää. 

Kvalitatiivisen osan tavoitteena oli selvittää eri toimijoiden tarpeita ja havaintoja 

nykyisistä teknologisista ratkaisuista. Kokonaisuudessaan tutkimuksessa 

kvalitatiivinen osuus sai enemmän painoarvoa, joten tutkimuksen luonne 

muistuttaa enemmän kvalitatiivista tutkimusta. 

 

Tuloksina tässä diplomityössä esitellään syyt yliopistojen spin-off yritysten 

perustamiselle, sekä riskit, joita tutkija mahdollisesti kohtaa yrittäessään luoda 

menestyvän spin-off yrityksen. Riskejä pystytään hallitsemaan asiakastiedon 

keräämisellä. Empiirinen osuus esittää, miten asiakas- ja asiantuntijatietoa 

voidaan käyttää tunnistamaan parhaat toimenpiteet kannattavan liiketoiminnan 

luomiseksi yliopistossa kehitetystä teknologiasta. Asiakastietoon liittyvät 

toimenpiteet auttavat tutkijaa luomaan edellytykset menestyvän liiketoiminnan 

luonnissa.  
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1 Introduction 

The pursuit for an entrepreneurial university has been chosen to be a part of 

Lappeenranta University of Technology’s strategy, thus making themes related to 

entrepreneurship more interesting research topics than ever (LUT 2015). The trend 

of being an entrepreneurial university and accelerating the rate of 

commercialization of university research stems from the United States, which has 

actively supported the link between university research and businesses (Mowery et 

al. 2002). In fact, Etzkowitz et al. (2000) state that a shift towards entrepreneurial 

universities is global, as signs of it can be witnessed in US, Latin America, Europe 

and Asia. Entrepreneurial universities are seen as a source of national 

competitiveness (Ambos et al. 2008). Entrepreneurial universities also aim in 

creating a more dynamic society that emphasizes entrepreneurship, firm formation 

and risk-taking (Etzkowitz et al. 2000). 

Commercialization of research, or in other words technology transfer from 

universities to private firms, can be done in multiple ways. These include licensing 

the technology to a private firm, science parks, incubators, and university-based 

spin-offs (Phan & Siegel 2006). This study focuses on university-based spin-offs 

and to the risks a spin-off faces. Spin-offs are a less researched method of 

technology transfer. Creating a spin-off company has more challenges to overcome 

compared to, for example licensing technologies to existing companies. 

According to Clarysse & Moray (2004), just after a spin-off company is created, 

most effort is dedicated in developing the technology further using customer 

information. However, research on customer information usage has mainly been 

focusing on information usage on incumbent firms’ development processes (Cooper 

et al. 2004). Little has been researched about customer information usage in 

commercialization projects, where the research group is on the verge of creating the 

spin-off company. 
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The academic literature on academic entrepreneurship currently focuses on the 

viewpoint of the university. Instead of researching the rates of spin-off creation, 

more research should be conducted on success factors and risks of spin-off creation 

from the viewpoint of the venture itself and the entrepreneur. This is the research 

gap this thesis addresses. 

This thesis knits together the challenges related in creating a university spin-off 

company, with the current literature on customer information usage in incumbent 

firms. The theoretical framework presented in this thesis, which combines spin-off 

creation theories and customer knowledge usage, is implemented in a high-tech 

research case. This participatory research finds out how to use customer information 

in a university environment and how to use that information practically to benefit 

the creation of university based spin-off companies to maximize the chances of 

success.  

1.1 Objectives and scope 

The aim of this thesis is to understand how customer information can be used when 

in the verge of creating a university spin-off company. This addresses the gap 

Djokovic & Souitaris (2008) identified in the academic literature, as they stated that 

more research needs to be done on spinouts’ post-formation product development 

and how spinouts develop commercial products from initial technologies. There are 

three research questions, which are next presented individually, and then 

summarized in Table 1. The first part of this study is a literature review and it 

clarifies the definitions used in this thesis. The literature review also answers to the 

first research question, which is  

What are the benefits and risks in creating a university spin-off company? 

The literature review also deals with the current literature on customer information 

and its use on incumbent firms. The emphasis in using customer information is on 

mitigating the technical and market risk involved in developing new products, as 

new product development literature is abundant. This thesis finds out how to 
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combine customer information usage and spin-offs. The second research question 

is 

What is the process of using customer and expert information to benefit university 

spin-off success? 

After clarifying definitions, determining the risks involved in university spin-offs, 

and finding out the possibility to use customer information in spin-off creation, the 

empirical part of this thesis answers to the third research question, which is 

How can customer information be practically applied to mitigate risks in creating 

new business? 

The empirical part is participatory research, and it applies customer information to 

the case pre-commercialization project. As this thesis applies the usage of customer 

and expert information into a case context, the specific empirical findings are not 

easily generalized. This thesis can, however work as a guideline in helping 

universities do successful technology transfer through pre-commercialization 

projects using customer information. The overall framework can be applied to 

different spin-off situations. 

TABLE 1. RESEARCH QUESTIONS 

1. 
What are the benefits and risks in creating a university spin-off 

company? 

2. 
What is the process of using customer and expert information to 

benefit university spin-off success? 

3. 
How can customer information be practically applied to mitigate risks 

in creating new business? 
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1.2 Execution of the study 

This study follows participatory research philosophy and uses mixed methods 

study. Mixed method research means that quantitative and qualitative data 

collection and analysis is used (Johnson & Onwuegbuzie 2004). In this study, mixed 

methods design is emergent, as the need for mixed method research arose during 

the research process (Creswell & Plano Clark 2011, p. 54). This means that, 

although in this written thesis the research seems to be linearly planned and 

executed, the scope of interviews were broadened during the execution of the study, 

as more information from different interviewees was seen beneficial. 

The execution of the study is presented in Figure 1. The study contains three phases 

and they are literature review, quantitative survey, qualitative in-depth interviews 

and project group focus groups. In the figure, the aim of each phase is stated. 

 

FIGURE 1. EXECUTION OF THE STUDY 
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Literature review is the first phase, and its aim is to familiarize the reader to the 

terminology used, and to find out what are the benefits and risks recognized in the 

literature related to spin-off company creation and technology transfer from 

universities to the business world. Literature review also looks into customer 

information usage in new product development. In the end of the literature review, 

a theoretical framework is presented, which combines customer information usage 

to a new application, which is technology transfer through spin-off creation. 

The second phase is quantitative email survey regarding the case project Vmax. The 

aim of the quantitative part is to find insight on the case project’s business 

environment. The third phase is qualitative customer interviews and project group 

focus groups. The aim of the qualitative part is to understand, how customer 

knowledge and expert information can be practically applied to mitigate the risks 

and challenges in creating university spin-offs. 

1.3 Structure of the report 

In addition to this introduction chapter, there are five main chapters in this thesis. 

Chapter two is the main part of the literature review and it goes through the literature 

on university technology commercialization. The literature review starts with the 

literature on universities’ practices on technology transfer and the entrepreneurial 

shift in universities’ roles. Then publications about the concept of university spin-

off and the benefits spin-offs are presented. After that, the success factors and risks 

of university spin-offs is explained. 

Chapter three is a literature review on customer knowledge and its usage in 

incumbent firms. It also introduces the concept of value briefly, because it is 

essential in explaining why customer knowledge usage is important. In the end of 

chapter three, the process of implementing customer knowledge in new ventures is 

presented as a new theoretical construct. 
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Chapter four explains the participatory research philosophy that this study uses. 

After that, the case project is introduced. Then the quantitative and qualitative 

methodologies are explained and the execution of the study is discussed in detail.  

Chapter five presents the results of the empirical part of this thesis. The survey 

results are first presented, as it is preliminary in nature and was conducted first. 

Then the results from in-depth interviews are presented. Third, the project group 

focus group results are presented. In chapter six, the answers to the research 

questions are summarized, conclusions are drawn and limitations and future 

research opportunities are evaluated.  
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2 University technology commercialization 

This chapter explains different concepts of university technology transfer and 

commercialization. The first part explains the different methods of transferring 

university research into industry, and goes through some of the most important 

concepts regarding university technology transfer. The second part focuses on the 

role of the university. The third part focuses on a specific commercialization path, 

namely spin-off creation, and its effects on the surrounding business environment. 

The fourth part goes through the success factors and risks of successful spin-off 

creation. 

2.1 University technology transfer  

Roessner (2000, p. 1) defines the concept of technology transfer as “the movement 

of know-how, technical knowledge, or technology from one organizational setting 

to another”. The academic literature on technology transfer uses multiple ways of 

describing university-industry technology transfer. Some academics view 

technology transfer and commercialization as successive processes (Friedman & 

Silberman 2003), and others see technology transfer and commercialization almost 

as synonyms to each other (Siegel et al. 2004). Concepts such as technology 

transfer, commercialization of research, commercial knowledge transfer and 

university/industry technology transfer (Siegel et al. 2004) are some examples of 

the terminology used to describe different aspects of technology transfer from 

universities to industry. 

Traditionally technology transfer from universities to industry has been done 

through indirect paths, such as providing educated and qualified personnel to the 

industry and disseminating information through publications (O’Shea et al. 2005). 

However, more proactive ways of doing technology transfer have emerged to 

support the passive methods of technology transfer in order to transfer technologies 

more efficiently. In a university setting, the new proactive way of doing university 

technology transfer means that an invention or intellectual property from academic 
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research is transferred through licensing or use rights to a for-profit entity 

(Friedman & Silberman 2003). The aim is to commercialize the invention, thus 

benefiting the surrounding economy.  

The actions related to proactive technology transfer include patenting, licensing, 

research joint ventures and spin-off creation. The new technology transfer process, 

as seen by Friedman & Silberman (2003), is presented in Figure 2. 

 

 

FIGURE 2. THE PROCESS OF UNIVERSITY TECHNOLOGY TRANSFER (FRIEDMAN & 

SILBERMAN 2003) 

Friedman & Silberman (2003) present that the university’s earning logic from 

incumbent firms is through licensing technologies. They also present that same 

licensing logic for start-up companies. An increasingly popular way of capturing 

economic gain from start-up companies is also by taking equity (Jensen & Thursby 

1998). By applying this earning logic, universities exchange the ownership of 

patents for shares of the company. 

2.2 Universities’ shifting role into commercialization 

There has been a debate over the role of universities regarding technology transfer 

and commercialization activities. Some academics argue that the singular role of 

universities as institutions of higher learning is threatened by the commercial 

activities (Feller 1990), as close interaction with the industry is seen as a threat to 

long-term, disinterested fundamental research (Lee 1996). Also since the 1980, 
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scholars have been discussing academic and commercial endeavors as separate and 

contradictory arrangements for the creation, dissemination and use of scientific and 

technical knowledge (Owen-Smith 2003). However, the commercialization of 

university research has been gaining support throughout the world (Etzkowitz et al. 

2000) and universities are moving towards more entrepreneurially friendly policies. 

It is even stated that public and private science have been transformed from being 

separate institutional regimes, into a hybrid order, in which the advances in research 

benefit both sectors (Owen-Smith 2003). This hybrid system mixes both private and 

public research, and academic and commercial goals. 

Universities’ shift into more commercially viable research and the increase in 

patenting and entrepreneurial activities have spurred discussion about an ‘academic 

revolution’ towards entrepreneurial universities (Ambos et al. 2008). 

Entrepreneurial universities are a rather new subject in academic literature and its 

terminology is still evolving. For example Youtie & Shapira (2008), call a shift 

towards a more entrepreneurial university as “transformation, from that of a 

knowledge factory to a knowledge hub”. In the literature, terminology about new 

companies established under the influence of universities is also vast. Companies 

are called as spin-offs, spin-outs, new ventures and start-ups. These names of new 

ventures are used rather synonymously in the academic literature (Lockett et al. 

2005). 

To support the technology commercialization, universities have created new 

entities called Technology Transfer Offices (TTO) or University Technology 

Transfer Offices (Markman et al. 2005).  TTO’s help to transfer technologies to 

new businesses and thus increasing their chances of success (Markman et al. 2005). 

TTO’s are one of the most significant changes visible to the public in the shift 

towards an entrepreneurial university, although not all commercial activity 

conducted by university researchers are reported to TTOs (Landry et al. 2006). 

 It seems that in future, in addition to universities’ traditional tasks of research and 

teaching, entrepreneurial universities will have a third task and it is economic 

development (Etzkowitz et al. 2000). The notion of economic growth possibilities 

through university research has been also noted by Finnish authorities (Ministry of 
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Education and Culture 2015). Lappeenranta University of Technology has also 

realized the benefits of entrepreneurship and now it is in their strategy to create an 

entrepreneurial university (LUT 2015). 

Universities have three main ways of commercializing their research. These are 

licensing the technology to an established company, doing research joint ventures 

and by creating a new spin-off company (Siegel & Phan 2005). Licensing a 

technology to an existing company has been the dominant way of commercializing 

university research (Siegel et al. 2003), and thus, licensing has been researched 

more than research joint ventures and spin-off company creation. Licensing has 

been the favored way of commercializing technologies, because it allows the 

university and the academic to profit from the technology, without committing large 

amounts of time to commercial aspects, thus leaving time for their academic 

research (Lockett & Wright 2005). However, the staff in university TTOs need to 

invest a lot of their time on doing a licensing deal with existing companies (Bray & 

Lee 2000). Overall, among the academic, licensing and consulting to private 

industry has been seen as a more acceptable way of technology transfer compared 

to spin-offs (Lee 1996).  According to Lockett & Wright (2005), the two downsides 

to licensing a technology are that the nature of a new technology might not be 

suitable for patenting and that universities might not yield the full value of a 

technology through a licensing agreement. These two downsides to licensing are 

the reasons for the academics to involve themselves in spin-off company creation. 

2.3 The importance of university spin-offs 

The literature about university spin-off companies have mainly focused on the 

viewpoint of universities, and less attention has been given to the viewpoint of the 

spin-off companies and to the members that create the company. Lately, a few 

publications have focused more on the viewpoint of the researchers who create the 

company. For example, Landry et al. (2006) examine spin-off creation through 

resource-based theory of the firm and the focal point of their research is on 

researchers who establish the spin-off. However, the literature from these 
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alternative viewpoints is still scarce. This chapter goes through the current literature 

from the traditional viewpoint of universities. This chapter explains why spin-offs 

are important and what the benefits for fostering entrepreneurial universities are. 

Shane (2004, p. 17-20) categorizes and lists five benefits of university spinoffs: 

1) They enhance local economic development 

2) They are suitable for the commercialization of university technologies 

3) They help universities with research and teaching 

4) They are high performing companies 

5) They generate more income for universities than licensing to established 

companies 

Next, these five points are discussed in detail. The aim of this detailed description 

is to explain why university spin-off creation is important. 

2.3.1 Spin-offs’ impact on local economic development 

Most countries are currently benefiting, or are transitioning to benefit from the 

economic boost entrepreneurial universities and their spin-offs offer. For example, 

Mustar (1997) estimated that 40 percent of all high technology companies founded 

between 1987 and 1997 in France were university spin-offs. In addition to the 

economic value spin-offs create, they also create jobs. According to Pressman et al. 

(1995), spin-offs are superior at creating jobs compared to licensing the technology 

to an existing company. In their study, from the companies that were using 

university technologies, start-up companies represented 35 % of the total number 

of companies, yet they accounted for 70 % of jobs created (Pressman et al. 1995). 

University spin-offs are also able to get more investment money to technology 

development compared to existing companies that license the technology 

(Pressman et al. 1995). This indicates higher R&D spending of high tech university 

spin-offs compared to other high tech companies, thus leading to technical advances 

in industry, which in turn will be a long-term source of value creation. 
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2.3.2 Spin-offs’ suitability for commercializing university technologies 

Shane (2004, p. 25) Recognizes two main reasons why spin-offs are better suited 

for commercialization of university technologies compared to established 

companies. The first reason is that the technology can be too uncertain and 

unpolished to be pursued by established companies. The second factor is that when 

you get the inventor involved with the spin-off company, you have a better chance 

of success if the technology involves a lot of tacit knowledge (Shane 2004, p. 25). 

Established firms’ fears of uncertain technologies were verified by Thursby & 

Thursby (2001), as their survey found out that for companies who use external 

sources of technologies, the biggest reason not to license a technology from 

universities were the early stage of development of the invention. When established 

companies do license university technologies, they are favoring late stage university 

inventions (Thursby et al. 2001). It is those uncertain, early stage technologies that 

need a spin-off in order to be commercialized (Thursby et al. 2001). 

When an early stage technology is decided to be commercialized, it usually needs 

further development. This further development usually also needs the tacit 

knowledge of the researcher. Spin-offs are an easier mechanism to involve 

researchers for further development than licensing to existing companies (Shane 

2004, p. 26). This is due to the researchers’ beliefs that spin-offs are more 

interesting, challenging, and employ smarter people than established firms (Shane 

2004, p. 26). 

2.3.3 Spin-offs’ effect on research and teaching 

Entrepreneurial activity also seems to improve universities’ traditional tasks of 

research and teaching, as individuals who are engaged in spin-offs, are also more 

productive in doing publications and teaching (Louis et al. 2001). Siegel et al. 

(2004) confirms this as 65 percent of interviewed researchers said technology 

transfer works both ways, helping the researchers to conduct better basic research 

when they involve themselves in university-industry technology transfer. Spin-offs 

are also a tool to attract and retain faculty. Allowing university faculty to take equity 



22 

 

in spin-off companies helps universities to retain them and not taking higher paying 

jobs from the industry. This has been confirmed to be true at least in the biological 

sciences in United States (Powell & Owen-Smith 1998).  

According to Shane’s (2004 p. 29) interviews, faculty’s experience from spin-off 

companies help them to prepare science and engineering students for the 

commercial world they are most likely going to be employed in the future. Results 

suggesting that universities’ entrepreneurial focus actually improve research and 

teaching starts to pile up in the academic literature, thus gradually undermining the 

claims that entrepreneurial universities should be avoided because they hinder 

research. 

2.3.4 Spin-offs’ economic performance 

One of the most interesting thing about university spin-offs are their success and 

growth rates compared to traditional companies. University spin-offs have great 

prerequisites for success, as they have access to state of the art technology and they 

have access to large flows of human capital passing through universities. Research 

on the performance of university spin-offs has been conducted quite a lot with 

different metrics. Shane (2004, p. 30-31) claims that Massachusetts Institute of 

Technology’s (MIT) spin-offs have 257 times greater chance of achieving an initial 

public offering compared to a typical start-up company in United States. MIT is of 

course a special case, but Goldfarb & Henrekson (2003) found out that from all the 

university spin-offs in United States at least 8 % reached an initial public offering, 

a number, which is still 114 times greater than an average new company in the 

United States. Zhang (2009) however, conducted a comparison of normal and 

university spin-off companies funded with venture capitalists, and found out that 

from those companies, there were no significant differences in achieving an initial 

public offering. 

One of the measurements of perceived future success is the venture capital invested 

in university spin-offs. Wright et al. (2006) researched university spin-outs’ and 

other high technology companies’ chances in raising venture capital. They found 
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out that other high technology companies had a ratio of investments to investment 

proposals of 1 %. The same number for University spin-outs was 7.5 %, meaning 

that university spin-outs were seven times more likely to get funding from venture 

capitalists. Other high technology companies however, raised larger sums of money 

on average when they were funded. The number of investment proposals, 

investments made, and the average investment sums by Wright et al. (2006) are 

presented in Table 2.  

TABLE 2. INVESTMENT RATIO AND INVESTMENT SUMS IN UNIVERSITY SPIN-OUTS 

AND OTHER HIGH TECH FIRMS (WRIGHT ET AL. 2006) 

 Early seed stage Early start-up stage Late stage 

 High-

tech 

University 

spin-out 

High-

tech 

University 

spin-out 

High-

tech 

University 

spin-out 

Total number of 

investment 

proposals 

815 369 4599 135 201 69 

Total number of 

investments 

15 24 41 18 4 1 

Ratio of 

investments to 

investment 

proposals 

1.8 % 6.5 % 0.9 % 13.3 % 2.0 % 1.4 % 

Average amount 

per investment (£) 

865 000 283 000 604 000 437 000 1 375 

000 

100 000 

 

It is attractive for venture capitalists to invest in university spin-outs at seed stage 

and at start-up stage. The reasons for smaller investment sums in university spin-

outs can be due to the venture capitalists’ perceptions of them requiring longer 

investment time horizon, requiring more closer monitoring, and university spin-outs 

might need more funding rounds than typical high-tech companies do (Wright et al. 



24 

 

2006). In Zhang’s research (2009), no significant differences were found in spin-

offs and non-spin-offs in terms of the amount of venture capital raised.  

In his research, Zhang (2009) found out that from all companies backed up by 

venture capitalists, university spin-offs have a higher survival rate than other 

companies. With modeling, he found out that non-spin-off companies had 40 % 

lower survival rate, which is economically significant (Zhang 2009). Other 

researchers have found high survival rates for spin-off companies in European 

countries as well (e.g. Mustar 1997; Dahlstrand 1997). 

2.3.5 Spin-offs’ profitability for universities 

In addition to better performance, spin-offs are also more profitable for universities 

compared to licensing for established companies (Shane 2004, p. 32). Universities 

can get equity from the spin-offs in return of intellectual property, and thus enable 

greater profits if the spin-off succeeds. According to Shane (2004), equity 

ownership is more profitable than royalties are. This view is supported by Bray & 

Lee (2000), who researched the differences in university economic gain from 

licensing fees and from equity positions. They found out that an average licensing 

deal to existing companies yielded 63 832 dollars a year, compared to 692 121 

dollars of average spin-off equity sale, with a spin-off failure rate of 50 %. The 

equity sales is therefore over 10 times the average annual income of licensing deals 

(Bray & Lee 2000). Licensing is in some cases the more profitable way of doing 

university research commercialization. This is the case for example in blockbuster 

medical patents (Bray & Lee 2000). Research on purely engineering related patents 

and their licensing income and equity sales income is yet to be published, but would 

probably also favor spin-offs as a good complementary alternative for licensing 

fees. It is notable however, that only about 3 % of patents are suited for spin-offs 

(Nelsen 1991, p.59). 

From a university’s perspective, one notable factor favoring spin-off creation and 

taking equity from them is the rapid development of technology and the risk that 

university patents become obsolete. For example, if after six months of existence, 
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the company would develop and patent a better idea, your licensing deal would be 

worth nothing, but your equity would still generate value alongside the growth of 

the company (Bray & Lee 2000). Shane (2004, p. 32) noted the same phenomenon, 

as companies developed their products and services, and this way get rid of their 

obligation of paying royalties to the university. In other words, equity is a tool for 

capturing value from the overall success of the company, not the success of 

commercializing a specific technology. 

The academic literature on university spin-offs and academic entrepreneurship 

mainly focuses on the viewpoint of the university. Research has been conducted on 

the rates of spin-off creation in universities and different features that contribute to 

this rate of spin-off creation. Also individual motivations and team formation has 

been researched a lot. Very little has been published on the success factors and risks 

related to academic entrepreneurship and university spin-offs from the viewpoint 

of the venture itself and the entrepreneur. Although there is a small but growing 

number of publications on the success factors that contribute university spun new 

ventures’ survivability, those are mainly from the university’s perspective (O’Shea 

et al. 2008). The next chapter presents the current literature on risks and success 

factors of university spin-offs from the new venture’s perspective. 

2.4 Success factors and risks of university spin-offs 

A risk is a probability of loss or something negative occurrence, which can be 

avoided with proactive actions. On the other hand, success factors are the enablers 

of growth for the new venture. Thus, risks and success factors of spin-off companies 

go hand in hand. Simply put, risks related to university spin-off creation are solved 

with preemptive actions, such as recruiting a missing asset to your spin-off. After 

you have countered the risk you perceived beforehand, the action or acquisition 

becomes your success factor. Both risks and success factors are discussed in the 

next chapters, sometimes interchangeably. 

The literature on how universities generate the largest amount of spin-offs is 

abundant. One categorization of university’s success factors in generating as many 
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spin-offs as possible is made by O’Shea et al. (2005). They have four categories, or 

resources as they call them: institutional, human capital, financial and commercial 

resources. Probably the most useful categorization is from Shane (2004, p. 288). He 

presents four risk factors when involved with spin-offs: technical, market, 

organizing and financing risks. These risks, although presented as university’s risks 

when involved with spin-offs, can be considered to be also the new venture’s risks. 

The new venture also needs to have a working technology, it needs to have a paying 

customer, or in other words, markets, it also needs to acquire and organize the 

human resources capable of producing a successful spin-off, and finally, it needs to 

have sufficient financing in order to secure short-term survival. Organizing can be 

also thought as management, as it is a more common phrase in literature. Shane 

(2004, p. 173-174) also notes that compared to a typical start-up, or in other words 

a seed-stage company, university spinoffs are “minus two stage companies”. This 

is because a typical university spinoff starts with an unfinished technology, it has 

no business plan, no management and no capital (Shane 2004, p. 173-174). The four 

main challenges and the capabilities or actions required to mitigate these challenges 

are presented in Figure 3. 
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FIGURE 3. THE CHALLENGES AND CAPABILITIES OR ACTIONS NEEDED BY 

UNIVERSITY BASED SPIN-OFFS TO MITIGATE RISKS 

These four categories are discussed in detail in the next four chapters. The literature 

on organizing factors mainly discuss about the entrepreneurial characteristics of 

entrepreneurs, the support universities can provide to spin-offs and about team 

formation. The research on spin-off financing is mostly from United States, and the 

focus is on venture capital and in the effects of different sources of financing. 

Technological aspects are related to intellectual property protection, technology 

feasibility and technology adaptability to customer needs. Market aspects include 

the segmentation and recognition of customers, identification of need, and the 

evaluation of value created for the future customers. 

2.4.1 Management related success factors 

Management related success factors are factors that contribute to entrepreneurial 

team formation, external connections and data acquisition capability. In the 
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academic literature, the single most important factor of spin-off success is the 

entrepreneur or the entrepreneurial team. Spin-offs can be easily evaluated with the 

resource-based view (RBV) (Penrose 1959). RBV as a theory suggests that 

competitive advantage is achieved with a bundle of different resources and 

capabilities, and with the ability to connect these assets.  

Typically, business experience of the team has been the most valued factor of the 

new venture, leaving many high technology spin-offs out of the limelight (Clarysse 

& Moray 2004). This leads to less investor interest and smaller amounts of venture 

capital raised, which in turn lower the chances of success. This is the case with 

numerous university-based spin-offs, as they typically do not have an experienced 

manager in charge. Universities have started using more entrepreneurs that are 

external in commercializing technologies and establishing spin-offs, and this way 

get the business experience to the company in order to attract venture capital and 

improve the chances of success of the spin-off company (Franklin et al. 2001). 

It has been found that the academic inventor needs to be involved with the spin-off, 

as the work done in the spin-off is mainly technological development and the tacit 

knowledge embedded within the inventors needs to be harnessed for the spin-off 

company in order to be a successful start-up (Hoye & Pries 2009). To supplement 

the lack of business knowledge of the inventors, universities have established 

different support structures, such as incubators and TTOs that help spin-offs to 

thrive (Lockett & Wright 2005). Good ties with a university helps in acquiring 

funding, human capital and future IP rights. 

The technical and business knowledge is the two most important assets a high 

technology university spin-off needs. It is up to the entrepreneur to recognize this 

need and hire these capabilities into the company. This is done through the 

entrepreneur’s existing networks and networking skills. Networks and networking 

skills’ impact on university spin-off success have been studied in the academic 

literature. For example, Walter et al. (2006) researched the network capability, or 

the firm’s ability to develop inter-organizational relationships, and its effect on 

spin-off performance, and found out that network capability positively affects spin-

off performance. Other researchers have noticed the importance of networking 
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capability as one of the most important success factors. For example, Perez & 

Sánchez (2003) found out that high technology spin-offs needed networking skills 

in order to fill their knowledge gaps with supplementary assets.  

Intra-organizational aspects were researched in the work of Rasmussen et al. 

(2011), who studied the development of entrepreneurial competencies. They found 

out that the entrepreneurial teams had two choices in getting access to specific 

competencies; they needed to be developed in-house or acquired from external 

sources. 

To sum up the success factors of spin-off management, it all comes to identifying 

the current and future asset needs, and responding to them. The assets and resources 

needed can be developed internally, they can be acquired from external sources, or 

they can be accessed through the spin-off’s network. Management related success 

factors are enablers to the rest of the three success factors, as the spin-off needs 

technical, market, and financing endeavors in order to succeed. These endeavors 

are made, accessed or outsourced by the spin-off’s assets.  

2.4.2 Financing related success factors 

Financing related success factors are factors that enable the early stage survival of 

the start-up. In the academic literature, one major difference between a normal start-

up and a university spin-off is the need for capital. Clarysse et al. (2007) call this 

need as a financing gap. According to them, “academic spin-offs suffer from an 

elevated need for finance early in the start-up phase” (Clarysse et al. 2007). 

Academic spin-offs usually need more financing because at the point of new 

venture creation, the technology is not yet ready and needs further development 

before market entry. The sources of funding are entrepreneurs own savings, 

different loans, public funds and capital investments against equity. 

The intensity of activities the new venture takes dictates the funding needed. Some 

university spin-off companies are established, but have no activities and are “living 

dead”. Some spin-offs may start as part-time endeavors, which develop later into 

full-fledged enterprises (Nicolaou & Birley 2003). Others are going full steam 
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ahead right at the start. Timing of the funding is essential, as the entrepreneur needs 

to determine the level of control of the company. If the entrepreneur wants to have 

control over his company, he cannot take large investments and lose the majority in 

the company. Timing is also important because of negotiating power. If the spin-

off is doing well and is not in the verge of bankruptcy, the investment money is for 

scaling up the business and not for survival and paying overdue payments. This 

leads to better negotiating situation for the entrepreneur.  

Some universities’ TTOs invest in to the spin-offs in return of equity. This is an 

easy way of earning capital in the early days. TTOs also offer networks and help 

spin-offs to acquire human capital to complement entrepreneurial team. Other 

source of early and easily accessible funding are different public funds, which are 

created to close the financing gap that spin-offs face (Clarysse et al. 2007). 

In the academic literature, one criterion for success has been the ability to raise 

venture capital (Wright et al. 2006). Venture capital is just one source of funding, 

but if it is ‘smart money’ and the investor commits her time and current business 

networks, then venture capital becomes more valuable than funding from other 

sources (Pinch & Sunley 2009). One key factor in tempting the investors is to own 

the intellectual property rights. Wright et al. (2006) found out that licensing IP is 

less attractive compared to owning the IPs. This is because if the spin-off owns the 

IP, then it can develop without interference from the university. Also in the event 

of failure, the IP can be the only valuable asset that can be sold off (Wright et al. 

2006). 

Also networking skills or in other words social capital affects how the spin-off fares 

in acquiring financing. Good networking skills helps the entrepreneur acquire a 

good team, which positively affects the valuation of the company. In addition, it 

helps to find and contact the right venture capitalists (Hsu 2007).  

2.4.3 Technology related success factors 

Technology related success factors are factors that contribute to the development of 

the technology towards a viable product that matches market needs. In the academic 
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literature, the characteristics of the technology that lead to spin-offs has been a 

researched topic. Shane (2004, p. 103) listed technology characteristics that usually 

lead to spin-offs, and characteristics that tend to lead to licensing to established 

firms. This categorization of technology characteristics is presented in Table 3. 

TABLE 3. CHARACTERISTICS OF TECHNOLOGY THAT LEAD TO SPIN-OFF 

COMMERCIALIZATION AND ESTABLISHED FIRM LICENSES (SHANE 2004, P. 103) 

Spin-off firm Established firm 

Radical Incremental 

Tacit Codified 

Early stage Late stage 

General-purpose Specific purpose 

Significant customer value Moderate customer value 

Major technical advance Minor technical advance 

Strong IP protection Weak IP protection 

 

Not all technologies are suitable for university spin-offs. Established firms can reap 

benefits from incremental innovations that are codified and at a late development 

stage. Technologies that are suitable for spin-offs, in the other hand are more risky, 

as they typically are radical innovations, involve a lot of tacit knowledge and are in 

an early development phase. This requires more involvement from the inventors in 

the technology’s development work. 

Other challenges in developing the technology towards a viable product are to 

comply with different industry standards and make the product match the needs of 

the customer. Shane (2004, p. 178) lists development activities that the spin-off 



32 

 

needs to do before the technology is appropriate for commercial audience, and these 

activities include changes to “performance, robustness, supporting infrastructure, 

scale, ease of use, mechanisms and architecture of their technologies” (Shane 2004, 

p. 178). It is also important that the new product fill the standard requirements and 

dimensions a typical product would have, such as documentation, basic functions, 

support services etc. (Shane 2004, p. 183). This development work needs to be done 

in cooperation with the market research, as it reveals the true needs of the 

customers. 

One important aspect in the success of a university spin-off is the involvement of 

the original research team, as this way all the crucial tacit knowledge can be 

transferred to the company (Knockaert et al. 2011). This technical development 

discussed in this chapter needs to be done with capable workforce, so the 

entrepreneur’s network capabilities come into play in technological development as 

well. 

2.4.4 Market related success factors 

Market related success factors are factors that help to understand what customers 

want. In order to succeed, the spin-off needs to have markets for its products. This 

is why market research needs to be conducted and customer needs have to be 

identified preferably before market entry. Shane (2004, p. 201) describes what 

actions it requires to overcome market uncertainties: “Even after the founders of 

spinoffs have undertaken additional technical development to make university 

technologies appropriate for the commercial environment, they still face 

considerable market uncertainty. As a result, the founders of the spinoffs need to 

sell their new technologies, which involves evaluating the market, identifying a 

customer need, gathering feedback from customers, choosing an application and 

ensuring that the approach to satisfying customer needs is better than that offered 

by competitors.” (Shane 2004, p. 201). 

 High market uncertainty is the result of unidentified customer needs. This 

uncertainty is elaborated in university spin-offs, as they are usually early phase 
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technologies to be commercialized. According to Shane (2004, p. 201-203) there 

are five questions an entrepreneur needs to ask himself to identify market 

uncertainties. Is there customer demand for the product, what is the volume of this 

demand, are customers willing to pay for your product, are your costs smaller than 

price, and is your product a better solution to customer needs compared to 

competitors. In order to answer these questions, the founders of the spin-off need 

to get to the customer and collect feedback from them. 

To summarize the spin-off success factors; spin-off’s main task is to identify the 

markets and customer needs, and then match their technology with those identified 

needs. This product-market fit is the essential goal of a high-tech spin-off in order 

to achieve financial success.  Financing and management activities are not essential 

goals for the spin-off, because a company that does well in these categories is not 

able to generate revenue. Financing and management activities are thus support 

activities that enable the technological and market activities by providing human 

and financial capital to run activities. 
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3 Customer knowledge and value 

To be able to get an understanding of the markets and the customer needs discussed 

in the previous chapter, information from the customers need to be acquired first. 

This chapter goes through the concept of customer knowledge, how to use it, and 

how to generate value with it. The concept of value is also briefly explained. Last, 

a theoretical framework is presented, which summarizes the theories explained in 

this thesis. Theoretical framework also introduces a process chart of how to apply 

customer and expert knowledge in university commercialization projects to 

enhance the success of a future spin-off. 

Customer knowledge means understanding customer preferences (Ashwin et al. 

2004). Customer knowledge has been studied a lot especially in the context of new 

product development and its effect on creating commercially successful products 

(Von Hippel 1986). The technical knowledge that is embedded within a university 

needs to be fitted in real world challenges in order to create new viable business. 

Thomke (2003, p.244) states that need information resides with the customer, and 

technical information, or the information on how to solve the problem, resides 

within the manufacturing organization, which in this context is the university. 

Since Von Hippel’s (1986) article, which focused on New Product Development 

(NPD) and lead users, NPD and customer knowledge have been widely researched 

subjects in academic literature and various different expressions have been used to 

describe the information that resides within a customer. These expressions that try 

to capture the essence of using customer information in creating successful products 

or businesses include for example customer knowledge (Huang & Chen 2009), 

knowledge based NPD (Kohlbacher 2008), market research (Trott 2001), co-

development (Neale & Corkindale 1998) and customer involvement (Kaulio 1998). 

These terms emphasize different aspects, but what they have in common is the aim 

to use customer information in order to create the best possible value for the 

customer. Most of the academic literature dealing with customer knowledge usage 

focuses on established firms and their NPD processes. Customer knowledge usage 
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in new venture environments is a subject, which is not widely researched in the 

academic literature (Krishnan & Ulrich 2001). 

3.1 Defining customer knowledge and value 

Customer knowledge as a term is widely used and there are many definitions and 

descriptions, which are often overlapping. Customer knowledge is well defined by 

Gibbert et al. (2002), as they compare Customer Knowledge Management (CKM) 

with the traditional customer relationship management and Knowledge 

management (KM). Their simple definition for customer knowledge management 

is “the management of knowledge from customers, i.e. knowledge resident in 

customers” (Gibbert et al. 2002). To elaborate this definition further, a comparison 

of customer knowledge management, customer relationship management and 

knowledge management is presented in Table 4. 
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TABLE 4. COMPARISON OF CKM WITH TRADITIONAL CRM AND KM (GIBBERT 

ET AL. 2002) 

 
Knowledge 

management 

Customer 

relationship 

management 

Customer knowledge 

management 

Knowledge 

sought in 

Employee, team, 

company 
Customer database 

Customer experience, 

creativity and 

(dis)satisfaction with 

products/services 

Axioms 
“If only we knew 

what we know” 

“Retention is cheaper 

than acquisition” 

“If only we knew what our 

customers know” 

Rationale 

Unlock and integrate 

employees’ 

knowledge about 

customers, sales 

processes and R&D 

Mining knowledge 

about the customer in 

company’s databases 

Gaining knowledge 

directly from the customer, 

as well as sharing and 

expanding this knowledge 

Objectives 

Efficiency gains, 

cost saving and 

avoidance of re-

inventing the wheel 

Customer base 

nurturing, maintaining 

company’s customer 

base 

Collaboration with 

customers for joint value 

creation 

Metrics 
Performance against 

budget 

Performance in terms 

of customer 

satisfaction and 

loyalty 

Performance against 

competitors in innovation 

and growth, contribution to 

customer success 

Benefits 
Customer 

satisfaction 
Customer retention 

Customer success, 

innovation, organizational 

learning 

Recipient of 

incentives 
Employee Customer Customer 

Role of 

customer 

Passive, recipient of 

product 

Captive, tied to 

product/service by 

loyalty schemes 

Active, partner in value-

creation process 

Corporate 

role 

Encourage 

employees to share 

their knowledge with 

their colleagues 

Build lasting 

relationships with 

customers 

Emancipate customers 

from passive recipients of 

products to active co-

creators of value 

 

Even though the comparison was about the management of knowledge, it also 

explains the nature of customer knowledge. It is knowledge that can be extracted 

from customers with interviews and other data gathering methods. 
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In the academic literature, the focus has not been on customer knowledge itself, but 

rather the usage of it has been the area of interest. This has led to a vast amount of 

literature dealing with customer co-creation and co-development. It can be argued 

that the most popular way of using customer knowledge is to use it to support 

product and content development. Kaulio (1998) uses the term user involvement 

when describing the usage of information from users in the product development 

process. In his work, Kaulio focuses on seven different established methods of using 

customers in product development. Carbonell & Rodriguez-Escudero (2014) 

researched the use of information from customers in a new service development 

project, and found out that the use of information from customers led to higher 

service advantage and service newness, which in turn led to higher market 

performance. It seems that customer involvement in developing products is 

becoming ever more important, and Prahalad & Ramaswamy (2004) actually argue 

that companies’ value creation is shifting towards co-creation of value and that the 

concept of value should be redefined because of the increasing importance of 

company-consumer relationship. 

Value is hard to define, as it is such an intangible concept and means different things 

to different stakeholders (Bowman & Ambrosini 2010). Value has been divided into 

exchange value and use value. Use value is the perceived value of the customer 

when consuming or using the product or service, and exchange value is the 

monetary amount exchanged during the acquisition of the product or service. For 

the customer, the perceived value is defined as the ratio of use value acquired for 

the exchange value paid. In contrast, the supplying company gets its value from the 

ratio of exchange value received for the use value supplied. Simply put, companies 

try to create value for their customers through their products and services and do it 

in a profitable way. The company’s pricing is limited by competition; otherwise, 

the company would price the exchange value of their products close to their use 

values. (Bowman & Ambrosini 2010) 
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3.2 Customer knowledge usage 

Customer knowledge usage is mainly researched in established firm context. The 

literature however lacks the usage research on new venture context, and that is why 

literature on established companies are applied also to this section. 

Companies acquire customer knowledge in order to sense emerging market 

opportunities and to generate economic value more rapidly for the company and for 

the customers (Gibbert et al. 2002). Customer knowledge is acquired through 

different data collection methods, such as interviews, surveys and focus groups. 

Customer knowledge differs from traditional Customer Relationship Management 

(CRM) as CRM focuses on information about the customer, when, in contrast, 

customer knowledge focuses information from the customer (Gibbert et al. 2002).  

Companies always need to evaluate the effectiveness of their activities compared 

to the cost. Customer information usage is not an exception. Conducting interviews, 

codifying them to explicit form and using this information in other activities such 

as R&D requires resources. Trott (2001) has developed a framework to evaluate the 

usefulness of market research and customer information in development of 

discontinuous new products. This framework is presented in Figure 4. The vertical 

axis represents the installed base of current technology. This installed base can slow 

down the adoption of the new technology. In horizontal axis is information 

symmetry about core technology between buyer and producer. This means that low 

information symmetry leads to uncommunicated needs of customers. High 

information symmetry leads to a situation, where the producer and buyer can 

understand and communicate about the core benefits of the technology. (Trott 2001) 
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FIGURE 4. EVALUATION OF MARKET RESEARCH USEFULNESS IN NPD (TROTT 

2001) 

In addition, the innovativeness, or in other words, the newness (Olson et al. 1995) 

of the product determines the usefulness of customer information in the 

development process (Feng et al. 2016). To be more precise, Meyer & Roberts 

(1986) divided project innovativeness into technological newness and market 

newness, and this has been further elaborated by Feng et al. (2016). Technological 

newness means that the company developing the new product is not fully familiar 

with the new technology that is used in the product. Market newness in the other 

hand means, that the company is not familiar with the market it is going to enter 

with the new product. Callahan & Lasry (2004) found out that whether the newness 

of the innovation is technological or market related, the development process 

benefits from customer input. Feng et al. (2016) argue that customer involvement 

was most useful when low technology newness was combined with high market 

newness. This is interesting from a new venture perspective, as typically all markets 
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are new to the high-tech venture. If the inventors are involved in the spin-off, then 

technological newness is lowered, making the conditions optimal for customer 

involvement as observed by Feng et al. (2016). 

This technology and market newness links to the success factors a university spin-

off has. The market newness needs the spin-off to react and do actions to lower the 

risks of market newness by acquiring information and thus developing the market 

related success factors. The same goes with technological newness and 

technological success factors. It can be argued that technological success factors 

come within the university and no outside information is required. That is partly 

true, but customer information can be used to develop the technological focus in 

order to match the customer needs, thus improving the technological success 

factors. 

3.3 Theoretical framework 

This thesis used university spin-off theories and literature about entrepreneurship 

and spin-off risks and success factors as a basis for theoretical framework 

formation. The second stream of literature was customer knowledge usage in NPD 

process. These different theories are knitted together to form the theoretical 

framework of this thesis. 

Feng et al. (2016) talk a lot about the market newness and technology newness of 

innovations. This newness sets challenges to the spin-off formation based on 

university technologies. If the technological or market newness is seen as too great, 

the entrepreneurs might feel unprepared to tackle these challenges. To overcome 

this newness, the to-be-entrepreneurs need to tackle these risks and develop the 

success factors for their spin-off. Four risks that a soon-to-be spin-off needs to 

consider are technological, market, financial and management related risks. These 

risks can be considered a result of imperfect knowledge about the topics. As the 

spin-off or the entrepreneurial team collects more information, they can turn these 

risks into their success factors by reacting to the identified challenges.  
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Technological success factors mean that the spin-off has capability to develop the 

technology into products and services that are superior to competitors’ products. 

Market success factors mean that the spin-off has capability to sell the products and 

services to the customer. Management and finance success factors are seen as 

support activities, because they enable the technological and market related 

activities, which in turn generate future revenue. 

When the project team within the university has recognized that they are facing 

some kind of market and technological newness, they need to do initial evaluation 

about the risks they are facing in order to create a successful spin-off. The main 

goal they have to achieve is to create a good product-market fit from the technology 

they have developed. This is done by using customer knowledge to their benefit. 

As information is gathered, the project team starts to understand, what are their 

needs in technology and in business development in order to create a lucrative 

product-market fit. This understanding guides their research, and more importantly, 

helps them identify their management and financing needs when transferring 

activities from the university to a spin-off company. This evaluation of needs for 

the creation of successful spin-off creation requires goal setting within the project 

group, where individual as well as team goals are discussed. This whole process of 

integrating customer knowledge and intra-team goal setting to the theories of 

success factors of university spin-offs is presented in Figure 5. 
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FIGURE 5. THE THEORETICAL CONSTRUCT OF CUSTOMER KNOWLEDGE USAGE IN 

DEVELOPING SUCCESS FACTORS OF UNIVERSITY SPIN-OFFS 

This theoretical framework describes the process of how a university project team, 

with a commercially viable technology, can use customer knowledge and intra-team 

goal setting to mitigate the risks related to spin-off creation. The framework 

connects the usage of outside information with the four factor categories that needs 

to be taken into account when developing a successful university spin-off. 
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4 Methodology 

The theoretical framework developed and presented in chapter 3.3 is used in the 

case project environment to test its viability. The aim is to recognize the risks the 

Vmax technology might face during a commercialization process and to identify 

the actions required to mitigate those risks. Customer knowledge and intra-team 

goal setting is used as tools to get information and guide the overall project. 

The research philosophy followed by this thesis is participatory in nature. Lincoln 

et al. (2011, p. 116) argue that at the philosophical level the mixing of for example 

positivist and constructivist worldviews is hard and leads easily to “cherry picking”. 

However, they also state that mixed methodologies can be used within each 

paradigm (Lincoln et al. 2011, p. 116). This means that, although in this thesis 

participatory worldview is used, the survey conducted at the beginning of the 

empirical part was quantitative in nature and the aim was only to observe, not to 

interact with the respondents. This is typical to positivist and postpositivist 

paradigms. The rest of the empirical part is more heavily influenced with the 

participatory worldview. The survey results were meant to guide the rest of the 

Vmax project. In addition, the in-depth interviews influence both the interviewee 

and the interviewer and findings from these interviews are implemented to the 

Vmax project. The core of participatory research is that the researcher is part of the 

phenomenon that is being researched (Cornwall & Jewkes 1995). It also implies 

that information is always subjective and emphasizes the experiences of people or 

the community (Lincoln et al. 2011, p. 101). 

The empirical part of this thesis uses mixed method research strategy. Mixed 

method means that a study uses quantitative and qualitative methods’ aspects 

(Creswell 2011, p. 271). Mixed method has been a growing trend in business and 

marketing related literature. Part of its rising popularity among academics is its 

practicality. Johnson & Onwuegbuzie (2004) see mixed methods as a method that 

brings practicing researchers and methodologists closer together by stating: “Mixed 

methods research offers great promise for practicing researchers who would like to 

see methodologists describe and develop techniques that are closer to what 
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researchers actually use in practice.” Researchers do conduct qualitative and 

quantitative research often simultaneously, but publish only qualitative or 

quantitative articles, as it has been the traditional way of doing publications. 

Despite its practicality, mixed method is rather new in the field, and thus it is 

important to present mixed method approach clearly, as its usage is not always cited 

correctly or the benefits are not stated clearly in publications. Research conducted 

by Harrison and Reilly (2011) explains this well. They analyzed 44 mixed method 

studies and found out that “It is clear that marketing scholars recognize the benefit 

of mixing qualitative and quantitative research; however, as a discipline we are not 

demonstrating knowledge of the mixed method literature or procedures, as only one 

article recognized or mentioned knowledge of mixed method procedures or cited 

mixed method research.” According to Creswell & Plano Clark (2011, p. 5) the 

definition of mixed methods should include many different viewpoints and thus 

they present core characteristics of mixed methods research. These core 

characteristics are presented in Table 5. 

TABLE 5. CORE CHARACTERISTICS OF MIXED METHOD RESEARCH (CRESWELL 

& PLANO CLARK 2011, P. 5) 

Collecting and analyzing persuasively and rigorously both qualitative and 

quantitative data 

Mixing, integrating or linking the two forms of data concurrently by 

combining them sequentially by having one build on the other, or 

embedding one within the other 

Mixed methods researcher gives priority to one or to both forms of data 

Researcher uses these procedures in a single study or in multiple phases of a 

program of study 

Frame these procedures within philosophical worldviews and theoretical 

lenses 

Combine the procedures into specific research designs that direct the plan 

for conducting the study 
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Mixed method approach was selected because of the complementary nature of the 

methodology. Use of mixed methods allows clarifying, illustrating and enhancing 

results of one method with the results of the other method (Caracelli & Greene 

1993). Mixed method can be used in either explain the initial results further, or it 

can be used to generalize exploratory findings (Creswell & Plano Clark 2011, p. 9). 

In this thesis, quantitative internet survey was conducted first and it was descriptive 

in nature, and its results were further explained and understood by qualitative in-

depth interviews, which were explanatory in nature. The in-depth interviews built 

on the data collected with the survey. As the overall research paradigm was 

participatory, the emphasis was with the qualitative data collection, analysis and 

usage. The usage of the findings within the Vmax project and the fact that the 

researcher is part of the Vmax project gives the research its core participatory 

nature. Summarized samples and purposes of different parts of the research are 

presented in Figure 6.  

 

FIGURE 6. SUMMARIZED SAMPLES AND PURPOSES OF DIFFERENT PARTS OF THE 

RESEARCH 
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4.1 Case Vmax 

This thesis is part of Lappeenranta University of Technology’s project named 

Vmax. The project focuses on researching the commercial potential of a metal 

turning optimization system. The Vmax system functionality is based on two 

previous projects. These projects are called Feedchip and Feedchip2 and they 

focused on rough turning and finishing measurability and adaptive control 

(Leppänen et al. 2009; Leppänen et al. 2010). The prior research done by Juha 

Varis, Juho Pirnes and Jari Selesvuo was the basis for the adaptive optimization 

research done in Feedchip and Vmax projects (Varis et al. 2005). 

The basic principle of Vmax system is that sensors are installed into a CNC-lathe 

to measure acoustic emission, tool vibrations and spindle power. The signals from 

multiple sensors and from the lathe control are processed and this processed 

information is then passed to the fuzzy decision making system. This expert system 

analyzes the different phenomena and adjusts cutting parameters automatically, if 

needed. The basic decision making principle of the Vmax system is presented in 

Figure 7.  
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FIGURE 7. THE BASIC PRINCIPLE OF VMAX SYSTEM, ADAPTED FROM RATAVA 

(2015) 

The Vmax system is a fuzzy decision making system, so it can possibly solve 

multiple conflicting phenomena during the turning process. These phenomena are 

primary chatter, regenerative chatter and chip length. Besides avoiding negative 

phenomena, the system also optimizes cutting values automatically in order to 

maximize removed volume. The values adjusted are cutting speed and feed rate. 

Depth of cut is not adjusted, as it is not possible during the cutting process. (Ratava 

2015)  

The Vmax system is a highly discontinuous innovation, as it dramatically changes 

user’s behavior (Moore 1999, p. 9-13). Normally a machinist would rely on safe 

cutting values or would operate only one or two machines at a time. Vmax aims to 

change all this by maximizing cutting values and freeing the machinist from 

monitoring the cutting process. Discontinuous nature of the innovation means that 
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careful preparation needs to be done in the field of product development and 

marketing before market entry. 

The aim regarding case Vmax is to find out what features of adaptive control system 

the machine shop industry in Finland appreciates and in what kind of business 

environment the company developing and selling the system would operate. This 

information is gathered with an internet survey and in-depth interviews. This 

information helps to understand the actions that mitigate the risks of starting a 

profitable technology oriented university spin-off company. 

4.2 Quantitative research 

The quantitative part of the research was descriptive in nature (Nardi 2014, p. 9-

10). The aim of the internet survey was to find out two things: what is the 

environment for the future business, and what would be the value of the Vmax 

technology. 

4.2.1 Sampling 

Machine shops were thought to be the best places to first implement the Vmax 

technology, so survey sampling begun with machine shops. Sample was limited to 

include machine shops that do contract or subcontract manufacturing, thus leaving 

out of the sample companies such as for example Agco Power. The sample was 

limited to cover only Finland. This was due to linguistic limitations and time 

constraints. In addition, the machine shops in Finland was seen as an adequate 

sample. 

The search of machine shops was done through internet with Fonecta search tool 

(Fonecta 2016), Suomenyritysrekisteri search tool (Suomenyritysrekisteri 2016) 

and Metalliopas search tool (Metalliopas 2016). This search was complemented 

with Google search. Because of the Internet search, companies that could be taken 

into the sample had to have online presence. As the research done in the Vmax 

project revolved mainly around CNC-lathes and turning, companies that did not do 
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turning were excluded from the sample. The link to the questionnaire had to be sent 

via email, so companies had to have an email address also. The final sample size 

was 274 machine shop companies. The sampling procedure and the size of the 

sample are presented in Figure 8. 

 

FIGURE 8. SAMPLING PROCEDURE AND SIZE OF SAMPLE 

4.2.2 Data collection 

Data was collected with an online survey. The survey was designed with a colleague 

and the aim of the survey was to find out what do potential end users value in Vmax 

technology. The popularity of different features in the optimizing software were 

also of particular interest. This information could be used to guide research 

activities. In addition, usage of other accessory software were asked. These 

questions were aimed to help understand the value of the Vmax technology. Finally, 

the survey asked about the investment willingness of the companies in order to find 

out the current state of the metal working industry’s willingness to invest. The 

questionnaire is presented in attachment 1. 

Likert scale (Likert 1932) was used in multiple questions, as it is an easily 

understandable metric to measure respondent’s views and opinions on a subject. 

This means that most of the measures were ordinal (Stevens 1946). An ordinal 

measurement scale implies that answers can be put into order, or in other words, 

you know which is greater or less. Other scale used multiple times in the survey 

1187
• Finnish machine shops

332
• Do turning

274
• Have an email
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was nominal scale, which determines only that the different answers are not the 

same. (Stevens 1946) 

The link to the web survey was embedded to an email and sent to all Finnish metal 

working machine shops, who had an online presence and did turning or had lathes. 

This amounts to 274 sent emails with a link to the survey. A modified email 

message is presented in attachment 2. Survey was conducted using the 

surveymonkey.com service. After three days from sending the email, a reminding 

phone call was made. 54 respondents started the survey, but 42 respondents 

answered and finished the survey, giving a response rate of 15.3 percentage. 

This response rate is quite low compared to survey response rates mentioned in 

academic literature, which can range from over 70 % to about 20 % (Sheehan 2001). 

However email and web surveys tend to have a smaller response rate compared to 

traditional postal surveys. For example Schuldt & Totten (1994) had a response rate 

of 56,5 % for mail survey and only 19,3 % for email survey. Laguilles et al. (2011) 

state that: “The survey research literature has documented declining response rates 

over the past four decades”. Taking into account these notions, the response rate 

was sufficient. The 15.3 % response rate leaves room for doubt of non-response 

bias. Non-response bias means that those who responded might differ from those 

who did not respond, and thus the results might not be generalizable to the whole 

population (Armstrong & Overton 1977). While the survey results are not 

representative of the whole population of Finnish metal working machine shops, it 

is indicative and can guide the project work in to the right direction. In addition, if 

non-response bias is present, it will likely be that machine shops who are more open 

to innovations replied to the survey also. This group of machine shops will be the 

most interesting segment and can be thought to be future lead users, which is in line 

with the typology of Von Hippel (1986). 

4.2.3 Data analysis 

In the internet survey analysis the emphasis was to get straightforward data to the 

questions. Background questions were kept at a minimum because of the sensitive 
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questions in the survey. This design decision was done in order to maximize the 

amount of respondents who finish the survey. Altogether 54 respondents begun the 

survey, but only 42 finished it. This indicates that the questionnaire was too long. 

The results from unfinished surveys were not taken into account in the analysis. 

Also one respondent was identified to always respond the leftmost answer and 

severe inconsistencies were recognized. This respondent’s answers were also left 

out of the analysis.  

Regardless of heavy usage of ordinal scales, mean calculation was a very common 

way of comparing different answers. Mean calculation is not recommended in 

ordinal scales, but it is acknowledged that some very useful insight might be gained 

through calculating averages from ordinal scales. Nominal scales were typically 

shown as number of cases, as is recommended in the literature (Stevens 1946). 

4.3 Qualitative research 

Two of the qualitative in-depth interviews were conducted before the internet 

survey, and 11 of the interviews were conducted after the survey. The first 

interviews were conducted to get a sound understanding on industry specific 

language and to grasp the basics of machining support software. This information 

helped in designing the internet survey. Learning the correct language is important 

when creating the cover letter and the survey itself. Vehkalahti (2008, p. 47-48) 

states that the meaning of the cover letter cannot be underestimated and respondents 

will not open the survey if the cover letter is vaguely written. 

In-depth interviews conducted after the survey aimed at complementing the survey 

results. The overall aim was to explain why end users value some features of Vmax 

technology over others. Other aim of the qualitative part was to find the ways to 

mitigate the risks involved in creating a university spin-off company. This part had 

strong participatory nature, as the researcher was part of the research setting. In 

order to do project team goal setting and recognizing the need for financing and 

external capabilities, three focus groups were held. The organizing of these focus 

groups are discussed in 4.3.4. 
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4.3.1 Sampling 

Theoretical sampling was the basis for data collection. This means that the 

researcher collects data, analyzes it and based on the concepts that arise from 

collected data, evaluates what are best data sources for the next round of interviews. 

The researcher decides which future interviewees will be helpful in understanding 

the relationships and logic of identified phenomena. Aspects from snowball 

sampling were also used to find the most relevant interviewees. (Corbin & Strauss 

2008, p. 143-145, 263; Eisenhardt & Graebner 2007) 

According to Noy (2008) a sampling procedure can be defined as snowball 

sampling when informants give contact information of other potential informants 

to the researcher. This process is repetitive, thus making the sampling procedure 

evolve like a growing snowball as the researcher gets new contact information in 

the next round of interviews and so on. The search for good interviewees began by 

talking with the project group what they thought to be good sources of information. 

This was also done in order to capture tacit knowledge from project’s participants. 

Machine shops were identified as the best starting point in data collection. 

The generated information guided new interview rounds. The information gained 

with every new interview was taken into account when building the value scheme 

of Vmax technology. The incomplete theoretical construct was guiding the data 

collection and the question: “what we are still missing” was asked to guide us to 

new sources of information. Snowball sampling was also used, as we took into 

consideration the interviewee suggestions that our previous round of interviewees 

had proposed. As data collection evolved, snowball sampling was used less 

frequently, as our needs became more specific. 

The data collection started from machine shop personnel and was later on 

supplemented with different sources of data. Other sources were for example 

retailers working in customer interface, and steel company’s personnel. The 

interviewees’ industry and status within the company are presented in Table 6. 
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TABLE 6. INTERVIEWEE’S STATUS AND INDUSTRY 

 Industry Interviewee’s status 

1. Machine shop CEO 

2. Machine shop CEO 

3. Steel production Technical customer service manager 

4. Machine shop Production manager 

5. 
Machine tool and 

accessory retailer 
CEO 

6. Automation manufacturer R&D manager 

7. Machine tool retailer Sales manager 

8. Machine tool retailer Sales manager 

9. Machine tool maintenance Maintenance personnel 

10. 
Measuring system 

manufacturer 
Sales and product manager 

11. 
Machine tool maintenance 

and retrofit services 
Technical support manager 

12. Machine shop Production manager 

13. Tool manufacturer Product manager 

 

The interviewees were chosen to get the most relevant data for the study. Machine 

shop representative interviews were numerous because end user perceptions about 

the value of Vmax technology needed to be recognized. Other industry 

representatives were interviewed in order to recognize the buying patterns and 
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channels to market. This information minimizes the risk in technology 

commercialization. The interview sampling process ended at saturation, as new 

information did not bring any new value to the study. 

4.3.2 Data collection 

Interviews were arranged typically by email or by phone. Interviews took place 

either in interviewee’s premises or at the university, depending on interviewee 

preferences. Interviews were written down and notes were made based on the 

interviews. A colleague always took notes also, and after the interviews, notes and 

notions were compared to reduce mistakes or misheard sentences. This ensured the 

integrity of the data. Note taking was preferred over recording, as recording can 

inhibit the interviewees from fully expressing themselves when discussing 

confidential topics (Walsham 1995). 

All the interviews were face-to-face interviews, which allowed the observing of the 

interviewee. This is a beneficial aspect in participatory research as the body 

language of the interviewee might reveal important insight about the underlying 

attitudes and beliefs of the respondent (Forbes & Jackson 1980; Poland & Pederson 

1998). The nature of the interviews was informal, as most of the questions were 

open-ended and the conversation often branched out of the topic in question. 

Regardless of the large amount of open-ended questions, the structure of the 

interviews were semi-structured. An interview is semi-structured, when it consists 

of several key questions (Gill et al. 2008). Key questions in this study were for 

example related to the most valuable features of the Vmax system. Semi-structured 

interviews allowed the project team to probe deeper on emergent subjects in the 

interview situation. 

The interview situation always had two interviewers present. In some interviews, 

three interviewers were present. This was because some interviewees had strong 

technical background, thus technically oriented interviewer was needed to be 

present. After each interview round, the project team was briefed about the findings.  
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4.3.3 Data analysis 

Qualitative data analysis was done simultaneously with the data collection, as is 

recommended in for example Grounded theory literature, and this constant 

comparison has become popular in other qualitative methodology publications also 

(Rowley 2012; Suddaby 2006). The data was analyzed into concepts and 

hierarchical categorizations, and dependencies between the concepts were 

evaluated. The data was also analyzed by a colleague and the results were compared 

to ensure integrity of the analysis. 

The theoretical construct, and along with it, the analysis evolved from 

understanding the value of Vmax technology into a broader concept. This broader 

concept dealt with market, technological, organizing and financing risks involved 

in creating spin-off companies. Thus, the focus of interviews changed during the 

data collection and analysis phase. The new focus aimed at answering the questions 

of how to mitigate four above-mentioned risks. 

The results from the in-depth interviews and survey were disseminated to the 

project team. This information sharing happened with emails and meetings. 

Interviews and ideas that arose were discussed in order to foster the data collection 

and analysis phase. Eisenhardt (1989) notes that team meetings and thought sharing 

is beneficial in theory building research. This is also true in participatory research, 

as the findings guide the actions of the entire project team. 

Data analysis ended when information about the four risk factors, namely market, 

technological, organizing and financing risks, were covered in a satisfactory 

manner. The initial reason to start the interviewing process was to find out the 

perceived value of Vmax technology. This initial concept was included in 

technological risk. 

4.3.4 Focus groups 

The found results from the customer interviews and survey were disseminated to 

the project team in the first focus group. In the second focus group, the aim was to 
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identify the goals of individuals and do goal setting for the possible spin-off of the 

project. The first two focus groups had only the members of the project team 

present. The data from the focus groups took two iteration rounds until the project 

team was satisfied with the results. This goal setting and action road mapping were 

used to mitigate the future market, technological, organizing and financing risks of 

creating a spin-off. 

The third focus group was the presentation of the results. A private equity investor 

was also present in the third focus group. This helped the project team to get 

feedback from an industry expert. The focus groups and their agenda are presented 

in Figure 9. 

 

FIGURE 9. FOCUS GROUP AGENDAS 

The author of this thesis was the moderator in every focus group. The level of 

involvement of the moderator varied between the focus groups. In the second focus 

group, moderator’s role was only to present the topics and then enable uninhibited 

conversation between the participants, as is the purpose of a focus group moderator 

(Powell & Single 1996). There was also a note taker in every workshop. 
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5 Results 

In this chapter, the results of the survey, in-depth interviews and the focus groups 

are presented in the above-mentioned order. 

5.1 Results of the survey 

The survey sent to 274 Finnish metal working machine shops was conducted to get 

an understanding of the business environment of accessory software for metal 

working industry. Three key findings of the survey were the most attractive features 

of the Vmax technology, what other software the industry is currently using and 

finally, how willing the metal working industry is in investing in the current 

economic situation. Altogether 42 respondents finished the survey giving a 15.3 % 

response rate. Because of the low response rate, there is a risk of non-response bias. 

The results of the survey however are indicative and a good basis for future studies. 

Only the most relevant results are presented in this thesis.  

The only background question was the amount of NC-lathes a company had. The 

answers are presented in Figure 10. The number range of lathes is on the right. The 

percentage is the amount of respondents. 
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FIGURE 10. THE AMOUNT OF NC-LATHES IN A COMPANY 

Over 50 % of respondents had 5 or less NC-lathes. Two respondents answered to 

account for zero NC-lathes. This can be because of they do not label multifunctional 

turning centers as lathes, or they have only manual lathes in operation. Regardless 

of this answer, those two respondents were kept in the sample.  

One of the most interesting questions asked was the machines’ capability to operate 

unmanned. The respondents were asked to evaluate the share of the machine tools, 

which had the capability to do unmanned production. The results are presented in 

Figure 11. 
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FIGURE 11. THE SHARE OF MACHINE TOOLS CAPABLE OF UNMANNED 

PRODUCTION 

Most of the respondents state that unmanned production is not possible in most of 

their machines. Manned production is the traditional way of working: one machinist 

operates one machine tool. One interesting question was the usage of cutting fluids 

in manufacturing. Question 4 addressed this topic by asking the respondents the 

share of the manufacturing, in which they use cutting fluids. The results are 

presented in Figure 12. 
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FIGURE 12. THE SHARE OF THE PRODUCTION, IN WHICH CUTTING FLUID IS USED 

Cutting fluid is used in most of the turning processes, as was expected. This verified 

that the emphasis should be kept on developing a system that could operate reliably 

in wet conditions. The next important question was about the planned attributes and 

functionalities of the Vmax system. The respondents were asked about the 

attractiveness of different features and rate them in a five point Likert scale from 

really useless to really useful (1-5). The averages of the results are presented in 

Figure 13. 
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FIGURE 13. THE ATTRACTIVENESS OF VMAX FEATURES 

The tool wear monitoring scored the highest points and a few respondents also said 

in the comments it would be useful. For example one respondent wrote: “Will save 

up expensive tool holders”. Centralized monitoring got the lowest score and this is 

supported later by interviewees who claim that if they want centralized monitoring, 

they rather have a dedicated system for it. Chatter elimination, vibration elimination 

and automatic cutting parameter adjustment all got almost the same score ranging 

from 3.8 to 4.1. The results pushed the project team into evaluating competitive 

business environment to and to re-evaluate development focus of the system. 
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The attitudes towards information sharing with a service provider was also inquired. 

The results are presented in Figure 14. Each bar represents the number of answers, 

the total respondents being 42. The mean was 3.6. 

  

FIGURE 14. ATTITUDES TOWARDS INFORMATION SHARING 

The results were surprising, because machine shop industry was thought to be 

conservative. Thus the low amount of negative answers was unexpected. This is 

good information in regard to developing different services around the core product. 

The machine shops were asked if our payback calculation estimation was realistic. 

The basis of this payback calculation was that the system would cost 10 000 euros 

and it would increase the productivity by 16 %. The use of NC-lathe would cost 
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approximately 100 euros per hour. The results are presented in Figure 15. Numbers 

in the pie chart represent the amount of answers.  

 

FIGURE 15. SEVEN AND A HALF MONTH’S PAYBACK CALCULATION’S 

CREDIBILITY 

Half of the respondents said the payback calculation was not realistic and only five 

thought it is realistic. A lot of criticism was given in the comments: “Machining 

costs around 50 euros per hour.” and “I don’t believe that. I am skeptic.” This 

feedback was useful and was taken into consideration when building up the offering 

and the value proposition. 

Overall the survey responses were really useful in three different ways: First it 

helped to focus development effort to actions that were the most beneficial in 

creating an attractive product. Secondly, it challenged the team to think again the 

value proposition of the system and better bringing out the benefits of the system in 

the marketing material. Third, it was an overall mental boost for the project group 

to find out suitable blue ocean market for the unprecedented product. 
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5.2 Results from in-depth interviews 

Survey results gave an initial understanding of the machine shop industry. The 

building of a solid business model scenario around the developed system needed 

some more insight. The single most important thing to find out in the in-depth 

interviews was to find out problems that machine shop industry faces specifically 

in metal turning processes. These problems will then tell, which parts of the 

university research has the most commercial potential. The interviewees were also 

asked what they thought would be the most valuable features of the Vmax 

technology. In addition, several minor topics were also discussed, such as pricing, 

competitors, different actors in the industry and future possibilities and challenges. 

The amount of information from the in-depth interviews was abundant. In this 

thesis, a summary of the findings related to the risk categories identified in the 

theory part is presented. This was done by categorizing discussed themes into 

categories and sub-categories. Interview data gave insight on market and 

technological risk factors. The key themes discussed are summed up in Figure 16. 

The content of the interview summary is explained after the figure.  
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Interviewees’ 
views on Vmax

Market related 
findings

Technology 
related findings

Value
Future 

considerationsFinnish machine shop industry Actors

Need for 
productivity
increase

Minimize material costs

Minimize set up time

Minimize faulty products

Maximize employee productivity

Need for small
scale production

Prototype manufacturing

More challenging products

More challenging materials

Need for external consultation

Compatibility Information exhange with ERP and MES systems

Information exchange with automation systems

Process information linking to manufactured products

Different systems’ combined effects need to be tested

NC-program as a source of tooling information

Target 
audience

Large machine shops

Machine shops which use
automation

Machine shops which have
a wide variety of products

Young machinists

Competitors User interfaces are clumsy

Traditional systems set safety limits
and do not adjust

A lathe manufacturer has a working
vibration elimination software

Most of the systems need to be
taught

No reporting

Competing systems do not increase
the speed of the process

Other
commercial
possibilities

Data selling

Consulting based on 
data collection

An application for 
preventive maintenance

Cloud services and 
reports

Project consulting

Challenges Tooling costs may increase

Proofing the value of the
system might be difficult

The market of automatic
systems is immature

Wide variety of machinery

Temporarily shutting down
feed might affect tool life

Cost
saving

Decrease of faulty products

Lowers the cost of special tooling
equipment

Increases safety by controlling
turning proccess

Lowers the need of external
consultation

User 
experience

User interface easy to 
use

Reporting is an 
excellent feature

Turning the system
On/off needs to be easy

Efficiency
improvement

Recognizes material differences

Enables unmanned production

Enables faster cutting process

Improves productivity of an 
unskilled employee

 
FIGURE 16. THE SYNOPSIS OF IN-DEPTH INTERVIEWS 
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Two main topics emerged from the interviews; the first topic was market 

environment and its actors. Second main topic was the value and future 

considerations of the developed Vmax technology. Next, findings in these 

categories are briefly explained. 

5.2.1 Interview findings on market environment 

Finnish machine shop industry is being transformed from serving broad customer 

segments, into serving more specific niche segments. Practically this means that 

machine shop customers’ needs have changed. Customers no longer order large 

batches of pre-designed products at a single time. The needs of customers have 

diversified and currently demands include for example small batch sizes, flexible 

delivery, design consultation, assembly and machining of difficult materials. All 

these new demands have come in the midst of a fierce price war, which was 

accelerated by the 2009 economic downturn. 

Changes in customer behavior have changed the Finnish machine shop industry to 

develop in two ways. One way to cope with the global competition is to differentiate 

the offering. In other words, offer adaptable small-scale production with 

differentiated value propositions. Examples include storage services, product 

designing, adjusting production to do small batch sizes economically, invest in 

more capable machinery and employees. These machine shops cater the needs of 

customers who have specialized needs. 

The other way to adapt to the competition is to increase productivity. This is done 

by investing in automation and warehousing solutions, improving the workflows, 

minimizing set up times and material costs, and minimizing faulty products. Some 

of these is done with the help of modern accessory software. Examples include 

process monitoring software, resource-planning software and simulation software. 

Third aspect of the changes in machine shop industry is the growing number of 

software systems the companies are using. Compatibility of different systems came 

into discussion with multiple interviewees. Challenges included the broad scope of 

different manufacturing machinery and the lack of standardized information 
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interfaces. The abundance of software was also seen as an opportunity. Different 

systems could share information and this would be beneficial for all parties. One 

approach of information sharing integration would be to offer process information 

from Vmax system to upper level systems, namely Enterprise resource planning 

systems, manufacturing execution systems and automation systems. Other possible 

approach is to use for example tooling data from the machine tool control and 

import it into Vmax. This would reduce the manual inputs required to use the 

system. 

The CNC-software of the tooling machines is the main interface used to control the 

machine. CNC-software was identified to be important to provide different 

information, like for example information about different tools. Other important, 

although not yet relevant aspect was that the CNC-programs are being developed 

more and more to be run on Windows operating systems. This needs to be taken 

into consideration in the future, as Windows based CNC-software allows easier 

integration of third party software to be displayed in their human-machine 

interfaces. Simply put, with Windows based machine tools, it is easier to have your 

own software in the machine tools touch screen. 

Different actors in the industry also came into discussion. Potential first customers 

was a topic that interested the most. One shared attribute of these responses were 

that the companies needed to have the willingness to change and adapt new 

improvements. Companies aiming for either of the recognized ways to achieve 

competitive advantage, the productivity approach and adaptive approach, are 

potential customers for the Vmax system. This is because Vmax can provide faster 

set up times and production lead times in small-scale production. Productivity 

companies benefit from the vibration elimination and chip length control as those 

features reduce the interruptions and faulty products. 

Discussion about competitors was an emerging topic in later interviews, as other 

similar solution manufacturers need to be taken into consideration when thinking 

commercial potential. In this thesis an overview of competitors and their products 

is presented. 
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There are two types of competitors: Accessory system manufacturers and machine 

tool manufacturers. Accessory system manufacturers are companies that create 

software solutions to be attached to a machine tool either by retrofitting, or by 

cooperating with a machine tool manufacturer to include it in new machines at the 

factory. Machine tool manufacturers are also competitors, as few of the high-end 

CNC-lathe manufacturers create their own embedded systems to their machine 

tools. All competitor systems are monitoring systems, which are given parametric 

maximum and minimum limits. They mostly monitor the load of the spindle or 

vibrations. When limits are exceeded, the machine tool typically stops. 

The user interface in most of the accessory companies’ products is clumsy. As one 

of the sales representatives for one of these products put it: “The user interface is 

pretty grim. In order to get people to use the system, you have to spend a long time 

teaching the system.” This competitor application was not an exception. Other 

products had also difficult user interfaces and laborious settings. One of these 

laborious settings, among others, is that the systems need long teaching periods. 

This means that you have to manufacture one or more products, that give 

measurement baseline and safety limits are adjusted based on this baseline. Other 

systems also do not have a reporting function and do not save historical data. 

Existing systems do not increase the speed of the manufacturing process either. This 

information about competitor products was useful as it identified the need to focus 

on user interface development. 

This gathered information about markets and the business environment was useful 

in identifying business opportunities for the technology. For example, the market 

entry strategy was modified based on the information gathered from the 

interviewees. The business model scenario was also shifted towards more service-

oriented model. These modifications on initial presumptions on business viability 

are however out of scope for this thesis, and thus not presented here. 
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5.2.2 Interview findings on technology 

The second main topic was the implemented or planned features of the Vmax 

system. Two value categories Vmax could help the machine shop industry with 

were efficiency improvements and cost savings. User experience was also listed as 

a value-driving category, as it is a prerequisite for using the system in the first place 

and was seen as inadequate in competing software. 

Efficiency improvements included objectivity regarding the used material. This 

means that if a company switches material, then the system recognizes this and 

adjusts the machining parameters if needed. This is a useful feat, as one interviewee 

put it: “Machinists do not adjust cutting parameters after they change to a different 

material. It would be beneficial for the companies if the system can tell them what 

the best cutting parameters are.” The automatic adjustment of cutting parameters 

can also speed up the cutting process. This helps especially the productivity of 

unskilled employees. The chip length control combined with the automatic cutting 

parameter adjustment makes it an excellent software to enable unmanned 

production. When discussing about the features, one interviewee said: “That system 

would best fit to unmanned or partially unmanned production.” 

Cost savings come from lower levels of faulty products. The system also lowers the 

need for special tooling that costs much more than traditional tools. It also helps 

with safety and possibly lowers the need of external consultation. All these benefits 

are gained through the vibration elimination feature. 

One of the most interesting findings of the interviews was to notice, that some of 

existing software are bought, but not used. This was mainly because of the clumsy 

interfaces and laborious settings needed to use the system. One aim of the machine 

shops is to use workforce’s time in productive tasks. Setting up accessory software 

is not productive time usage. This is why emphasis is given to good user experience. 

When discussing about two different vibration control applications, one interviewee 

said: “It is not used because it does not work properly. The other system is easy to 

use and functional and people do actually use it.” Statements like this highlights the 
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importance of user experience and it has been emphasized in the development of 

our system. 

Some other great advices were also given in the interviews. No other competing 

retrofitted process monitoring system gives proper reporting. This is seen as an 

opportunity. The system should also be easy to turn on/off, as it merely is an 

accessory software. The easy on/off switching was an interesting need from the 

machine shop representatives, as our project team had taken that feature as self-

evident. It might be that other systems are not that easy to toggle off when needed. 

When interviewing industry experts, many good ideas came up. Future 

considerations list the ideas that came up. They are categorized in other commercial 

possibilities and in challenges. Commercial possibilities were data collection and 

selling, preventive maintenance applications and different remote reporting and 

consulting solutions.  

Most notable challenges mentioned were tooling cost increases, as Vmax can 

optimize the productivity of the turning process, thus accelerating the wear of tools. 

The communication of the value of our system might also be difficult, as there are 

no comparable systems on the market. One other mentioned challenge was that the 

automatic optimizing software system market is immature, which leads to 

challenges in communicating value to customers and we might need to educate 

markets. The broad scope of different machinery was also mentioned as a challenge, 

as our system needs to be compatible with every machine it is installed. 

5.3 Results from the focus groups 

The results of the second focus group were the thoughts of the project group for 

PESTEL, SWOT, Business Model Canvas and strategic goal setting for the first, 

third and tenth year. The sheet papers were filled with post-it notes. These notes 

were then categorized, analyzed and summarized. Observer notes were taken into 

consideration. The goal setting data in a general level is the only data to be presented 

in this thesis from the focus groups, as other tools are well known tools for 
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developing businesses and presenting their results are out of scope for this thesis. 

General level goals for first, third and tenth year are presented in Table 7. 

TABLE 7. GOALS FOR FIRST, THIRD AND TENTH YEAR 

 

First year goals Third year goals Tenth year goals 

Segments Machine shops 

- Repeatable products 

- FMS in use 

- Large product scale 

Lathe 
manufacturers 

Machining center 
manufacturers 

Car and aircraft 
industry 

Tool manufacturers 

Oil and construction 
industry 

Offering System properties: 
automatic vibration 
elimination, parameter 
optimization, chip length 
control and monitoring 

Services include installation 
and training 

Third party product sales 

System for milling 

Production 
process 
consultation 

Active tailstock 

Production 
information selling 

Preventive 
maintenance 
application 

Tool monitoring 

Systems for oil and 
construction industry 

Place in 
value 
chain 

Everything is done inhouse, 
excluding  components, IT 
and accounting 

Outsourced 
installation, 
training, 
maintenance and 
customer service 

Upstream integration, 
adopting some parts 
of component 
manufacturing 

Sales goal Revenue  

XXX € 

Revenue  

XXX € 

Revenue  

XXX € 

Goal setting is broad and goals work primarily as guidelines when planning actions 

that are more precise. Action plan scheme was built based on information gathered 

during the entire Vmax project. The best way was to start categorizing actions into 

categories and even smaller subcategories. Three higher-level categories of the 
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action plan are presented in Figure 17. This categorization of actions presented in 

this thesis is generalized. 

 

FIGURE 17. GENERIC CATEGORIZATION OF NEEDED ACTIONS TO REACH 

SUCCESSFUL BUSINESS 

Successful business

R&D

MVP development

Preparations for test 
customer cases

Test customers

Developing the 
product ready for 

market launch

Error testing

Warranty 
agreements with 

machine tool 
builders and IPRs

Sales and marketing

Developing a brand

Third party product 
sales possibilities

System consulting 
and other services

Training

Sales planning

Sales promotion

Founding actions

Office and 
production spaces

Accounting

Financial plan and 
finding funding

Defining the 
organization 

structure

Personnel 
recruitment and 

installation 
subcontracting

Information 
management 
planning and 

implementation
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This categorization of actions was further divided into smaller subcategories in 

order to create small enough actions to be placed as actions to project management 

software and to appoint responsibility to a fitting person. These further 

subcategorizations of actions are presented in attachments 3, 4 and 5.  

These above mentioned tasks are small enough in order to assign them to a 

responsible person and to set them in a project software as tasks. These tasks are 

then easy to be applied to a timeline as a Gantt chart. This action road mapping 

helps to identify the need for resources and capabilities. Action road mapping thus 

contributes to the spin-off risks by lowering the organizing risk of the spin-off 

creation. 

After the action road mapping and initial resourcing discussions, the financial 

aspects of the spin-off creation could be discussed. Initial cost estimations and cash 

flow calculations were made. The third focus group was held with a private equity 

investor in order to get insight about funding of spin-offs. Feedback was collected 

on cost estimations and about the viability of the spin-off funding opportunities. 

The feedback was that when discussing with investors, you have to show what you 

are aiming for in a long time span, and not focus on the short-term viability and 

survivability of the possible spin-off. Investors want high payback potential, so they 

are willing to take risks. 

The most important aspect of lowering the financing risk of spin-off creation is 

timing. Spin-offs need to be prepared for applying for funding and you need to get 

familiar with different options early on. This was good feedback and guided efforts 

of the team to network with investors, find information about public grants and 

other sources of funding. 
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6 Conclusions and discussion 

The shift towards entrepreneurially oriented universities is happening around the 

globe. The literature on the benefits of entrepreneurially oriented universities are 

starting to outweigh those that are in doubt of the transformation. One of the most 

important aspects of these entrepreneurial universities is their capability to 

efficiently bring research out to the world and thus help surrounding environment 

to reap the economic benefits from them. Active technology transfer is done by 

licensing the IP rights to existing companies or by creating new spin-off firms. 

While studies have identified the ways universities can increase the rate at which 

spin-offs are created, little attention has been given to the successful formulation of 

spin-offs from the perspective of the to-be entrepreneur. This thesis attempted to 

shed light on how a university researcher can identify the risks and success factors 

related to spin-off creation, and how to tackle these challenges by using customer 

information and project team focus groups as tools. This study was participatory in 

nature, and the empirical part showed practically how customer knowledge could 

be used to gather valuable information and lower the perceived market and 

technological newness and this way develop the success factors required for a 

thriving spin-off. 

The rest of this chapter presents the answers to the research questions. Then, 

limitations of the study and future research opportunities are identified.  

6.1 Research questions answered 

The aim of this study was to identify, how successful university technology transfer 

could be conducted through spin-off companies. The focal point of research was 

the project team and the perceived risk when establishing a spin-off company. The 

research questions that were set for this thesis were: 

1) What are the benefits and risks in creating a university spin-off company? 
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2) What is the process of using customer and expert information to benefit 

university spin-off success? 

3) How can customer and expert information be practically applied to 

mitigate risks in commercialization projects aiming at creating new 

business? 

Literature review revealed that university spin-off creation had multiple positive 

effects over the entire economic environment. One categorization of benefits was 

made by Shane (2004, p. 17-20) and he lists five benefits of university spinoffs: 

1) They enhance local economic development 

2) They are suitable for the commercialization of university technologies 

3) They help universities with research and teaching 

4) They are high performing companies 

5) They generate more income for universities than licensing to established 

companies 

Benefits listed above are from the universities’ and from the society’s point of view. 

In addition to those benefits, also the project team or the inventor of the technology 

needs to have incentives to start entrepreneurial activities. One major reason for the 

inventor to be involved in spin-offs is financial gain. Researchers also believe that 

spin-offs are more interesting, challenging, and employ smarter people than 

established firms, and thus offer challenges and new experiences for the researcher 

(Shane 2004, p. 26). The risks were also identified in the literature review. The risks 

were categorized into four groups, and those groups were market, technical, 

financing and management related risks. 

The to-be entrepreneur can mitigate these risks by using customer knowledge. 

Customer knowledge should be used before the spin-off is established, if possible, 

for example during a commercialization study. The knowledge acquired from 

customers lowers the market and technological risk by introducing the researchers 

the true needs and requirements of their potential customers.  This information helps 

in two ways. It reduces the market newness as buying patterns, product interfaces 
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and other aspects related to customer behavior is identified. Information acquired 

from customers also helps to guide the technological development towards those 

product characteristics that are valued by the future customers. In other words, 

customer knowledge helps to achieve the best product-market fit and this way create 

a profitable spin-off. The financing and management risks are managed after 

enough customer knowledge is acquired related to technological and market risks. 

Financing and management risks are handled by first disseminating the information 

gathered from customers, and then having goal setting focus groups with the rest of 

the project group. This way the ambition of the to-be entrepreneurs can be combined 

to the identified actions required in market and technological risk categories. The 

goals and the identified actions form the need for financing and human resources, 

which mitigate the financing and management risks. 

When risks are identified, and they are correctly dealt with, those aspects of the 

spin-off become success factors. For example if a researcher does not know 

anything about other products’ human-machine interfaces, he must acquire that 

knowledge. If he finds out that one system is almost always in use in the segment 

planned to be targeted, and also does the human-machine interface really well, then 

he can focus on integrating these two systems instead of focusing on developing 

own human-machine interface. This way the risk identified becomes a success 

factor of the spin-off in the future. 

The literature review was compiled to a theoretical construct presented in chapter 

3.3. in figure 5. This theoretical construct presented the process of using customer 

information to benefit university spin-off success. The theoretical construct was 

then applied in the empirical part in the case environment.  

The third question regarding the implementation of customer and expert 

information was done in the empirical part as participatory research in a 

commercialization project called Vmax. The initial market newness was tackled 

with an internet survey sent to all Finnish machine shops. A survey gave initial 

understanding on the future business environment the developed technology needs 

to fare. In-depth interviews that were conducted after the survey and they gave more 

insight on what machine shops value, what are competitors doing and what would 
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be beneficial direction in further technology development. The interviews identified 

for example that more emphasis needs to be put on software development. This lead 

to considerations on either recruiting more resources or outsourcing some of the 

development work. In addition, it was identified that the initial business model 

scenario needed some tweaking towards more service-oriented model. After the 

interviews, focus groups with the rest of the project group was held with the aim of 

common goal setting. Based on the information gathered, different aspects and 

opportunities were recognized. A generic action road mapping was presented as 

results. 

This thesis helps other researchers to have ideas on how to proceed with an idea 

that might have some commercial potential. Customer knowledge usage is highly 

recommended when evaluating the possibilities of commercializing technology. 

The framework and the risk categories presented in this thesis can give other 

researchers a starting point when thinking about challenges they might face, and 

also equip them with useful tools to mitigate those risks. The customer knowledge 

collection procedure that was employed in the empirical part is also a good starting 

point for researchers. In some situations in-depth interviews might be the way to 

start, as it is up for the researcher do decide what is best for the project. The 

dissemination of information and common goal setting within the project group, 

and with different stakeholders is a good lesson researchers can adopt from this 

thesis. 

One managerial consideration that this thesis implies is that researchers should be 

encouraged to start communicating about their technology to potential end users 

during their research projects in order to identify if it has any value in the industry. 

This can be done already in a university setting, as the entrepreneurial university 

model is starting to be adopted in the world’s universities. Communication with the 

industry also benefits researchers’ teaching and research, contrary to earlier beliefs. 

This early timing of using customer knowledge helps to mitigate the valley of death 

spin-offs face during their early days, as some of the research and customer contacts 

have already been made. 
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When evaluating this study, the processing and distribution of customer information 

to the rest of the project group was done well and it gave valuable insight on how 

customer knowledge can be used to benefit the project you are involved in. One 

thing that could have been done better would have been to spend more time on 

designing the study, rather than applying more emergent aspects. This is partly 

because the writer was quite unexperienced with designing research.  

This thesis shed light on how creating a successful university spin-off needed 

attention on four risk categories and those were market, technological, financing 

and management risks. Market and technological risks can be simplified to aim for 

the best product-market fit. Customer needs need to be identified and technological 

development adjusted accordingly. This needs resources and capabilities, or in 

other words project/spin-off management. New requirements need funding, thus 

financing risk needs to be assessed. Risks can be turned into success factors of the 

future spin-off by acquiring, analyzing and using customer and expert knowledge, 

as presented in this thesis. 

6.2 Limitations and future research opportunities 

This thesis focused on university related spin-offs and commercialization methods, 

leaving out spin-offs that emerge from existing companies and from individuals. 

Although new ventures from different sources have similarities, university based 

new ventures do have their own characteristics, such as entrepreneurs’ heavy 

research background and access to flows of human capital through the university. 

The university-based spin-offs are often based on early stage technology, compared 

to other high-technology new ventures, which more often have late stage 

technology and use more incremental innovations. Despite these differences, 

customer knowledge usage benefits those companies also. Although it requires 

thorough thinking on whether the effort put to identifying incremental innovation’s 

benefits are worth the investment, because sometimes the benefits are obvious and 

no additional value is gained through customer knowledge. 
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This study being participatory in nature reduces the generalizability of the results. 

It is a recognized limitation, and offers future research opportunities in order to 

generalize the results. To generalize the results further and possibly merge the 

literature on university spin-offs with the broad literature on new venture creation 

in general, more research needs to be conducted about the characteristics of 

university spin-off creation. 

One interesting research topic would be, what effects a pre-commercialization study 

conducted in a university setting has on university-based spin-offs compared to 

spin-offs that do not conduct any pre-commercialization activities in a university 

setting. This would link university spin-off literature with the triple helix model 

literature, which emphasizes the university-industry-government based innovation 

systems. 

In the academic literature the focus has mainly been on the viewpoint of universities 

and how they can generate as many spin-offs as possible. Little research has been 

put to measure success of these spin-off companies and the underlying factors 

behind the success of these spin-offs. An interesting research topic would be to 

identify those universities that generate the most successful universities and 

recognize the underlying success factors. 

Another interesting subject that has had little attention is the usage of customer 

knowledge in other ways than just co-creation and co-development. One interesting 

topic would be how to identify market penetration strategies with customer 

knowledge. Customer knowledge can further be researched in the new venture 

environment, where little to no research has been conducted on using customer 

knowledge. This is where many interesting publications could be made. One topic 

would be for example how a start-up can leverage customer knowledge in their 

business model development. Customer knowledge includes a lot of information 

for example on buying patterns and other views of the customers, thus being an 

essential addition on business model development process. 

Related to this thesis, it would be interesting to find out if the categorization of four 

risk factors and the usage of customer knowledge helps in other case environments. 
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More information on specific characteristics of the environment, the project team 

and the technology being commercialized related to the risk factors is also an 

interesting research topic. 
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Web questionnaire, page 4 
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Web questionnaire, page 6 
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Web questionnaire, page 7 
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Attachment 2, Modified email message cover letter 

 

Kysely nc-metallisorvin automaattisesta säätöjärjestelmästä 

  

Arvoisa vastaanottaja 

Lappeenrannan teknillisen yliopiston Vmax-hankkeessa on tarkoituksena kehittää 

ja kaupallistaa automaattisesti toimiva säätöjärjestelmä rouhintasorvaukseen. 

Järjestelmä lisää lastuamisen tehokkuutta ja poistaa ongelmatilanteita. 

Kyselytutkimuksen tavoitteena on selvittää suomalaisten konepajojen kokemuksia 

lastuavaa työstöä tukevista järjestelmistä, sekä uuden säätöjärjestelmäteknologian 

vastaanottokykyä suomalaisissa konepajoissa. Tutkimustuloksia tullaan 

käyttämään säätöjärjestelmän kehittämiseen, sekä suomalaisen 

konepajateollisuuden asenteiden selvittämiseen. Konepajanne on yksi 274 

tutkimukseen valitusta suomalaisesta konepajasta. Tutkimuksen toteuttaa 

Lappeenrannan teknillisen yliopiston konetekniikan laitos. 

  

Luottamuksellisuus 

Kyselylomaketutkimus toteutetaan anonyymisti, jolloin yksittäisen vastaajan 

tunnistaminen ei ole mahdollista. Varsinaisen kyselylomakkeen jälkeen vastaaja 

voi ilmottautua pilottiyritykseksi tai pyytää tutkimusryhmää ottamaan yhteyttä. 

Lisäksi kaikki vastaajat voivat pyytää sähköpostilla myöhemmin toimitettavan 

yhteenvedon tutkimuksen tuloksista. Yhteenvedossa ei jaeta yksilöllistä tietoa tai 

sanallisia vastauksia. Yhteenvedossa on vain tilastollista tietoa, josta on poistettu 

mahdollisesti yksilöivät poikkeukset. 

Kyselyn palauttaminen 

Pyydämme teitä täyttämään tämän kyselylomakkeen 29.8.2014 mennessä. 
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Yhteistyöstä etukäteen kiittäen, 

  

Allekirjoitukset 

Lappeenrannan teknillinen yliopisto                                      Lappeenrannan 

teknillinen yliopisto
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Attachment 3, Sales and marketing actions’ subcategorization

 

Sales and 
marketing

Developing a 
brand

Naming of products

Development of a 
color scheme

Creation of Internet 
presence

Creation of content

Advertising 
company contracts

Third party product 
sales possibilities

Decision if we 
accept to retail the 

offered MES

Search for other 
third party products

Learning the 
selected third party 

system

Closing contracts of 
third party retailing

System 
consulting and 
other services

Defining service 
offering

Pricing of services

Practicing to deliver 
services

Training

Defining the needs 
of training

Creation of training 
material

Practicing training

Sales planning

Creating value 
propositions for 

each market 
segment

Creation of sales 
and marketing 

material

Deciding the final 
pricing model

Creation of sales 
network

Creation of 
distribution and 

maintenance 
network

Sales promotion

Presence in trade 
fairs and industry 

events

Company visits

Invitation events

System and 
consultation sales

Distribution of 
customer 

information to 
whole organization
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Attachment 4, R&D actions’ subcategorization

 

R&D

MVP 
development

Locking the system 
features

Deciding goals for 
MVP

Iterative feature 
development and 

testing

Interface 
development

Information 
security to 

satisfying levels

Preparations for 
test customer 

cases

Closing pilot 
customer contracts

Deciding 
parameters to be 

measured

Test environment 
for test 

installations

Planning time, 
resources, 

components, tools, 
software and 
compatibility

Test customers

Execution of test 
customer cases

Accumulation of 
installation 
experience

Measuring the 
parameters prior 
and after system 

installation

Feedback collection

Developing the 
product ready for 

market launch

Locking the used 
components

Defining tools 
needed for 
installation

Listing compatible 
machine tools for 

system installation

Supplier selection

Error testing

Testing of 
combined effect of 
multiple accessory 

software

Testing of different 
environments and 

accessory hardware 
(robotics, bar 

feeder)

Testing of different 
lathes and controls

Testing of 
machining of 
different end 

products

Warranty 
agreements with 

machine tool 
builders and IPRs

Documenting the 
changes made to 
specific machine 

tools

Negotiate warranty 
agreements with 

machine tool 
builders

Creating IPR 
strategy and 

implementing it
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Attachment 5, Founding actions’ subcategorization

 

Founding 
actions

Office and 
production spaces

Requirements

Price levels

Rent contracts

Accounting

Defining what to 
oursource

Comparison of 
different solutions

Accounting contracts

Financial plan and 
finding funding

Finishing business 
plan

Calculating costs and 
the need for funding

Creating material for 
applying for funding

Applying funding

Defining the 
organization 

structure

Defining company 
actions

Distributing 
responsibilities for 

personnel

Allocating human 
resources to actions

Personnel 
recruitment and 

installation 
subcontracting

Definition of 
resource needs

Evaluating workloads

Closing employment  
and subcontracting 

contracts

Training of 
outsourced 
personnel

Information 
management 
planning and 

implementation

Agreeing on 
information 

management 
guidelines

Implementing
internal 

communication

Acquisition of 
needed hardware

Acquisition of 
needed software


