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This scientific work touches upon the actual and popular topic of the software industry today. 

In particular, the importance of the process of developing a new product on the example of 

Finnish start-ups and spinouts is studied. The thesis aimed to investigate how new software 

development process design affects the success of the new innovative venture and find out 

if there are significant differences or similarities between software start-ups and univers ity 

spin-outs in Finland.  

 

The literature that advanced this study is divided into the studies in the new product devel-

opment area, approaches to the process of developing a new software, a comparative sys-

tematic analysis of the characteristics of start-ups and spin-outs, and an outlook on Finland's 

exclusive innovation system. 

 

The results of this qualitative study highlighted the importance of customer-orientation and 

attempted to contribute to the contemporary perception of integration of spin-outs to the 

innovation system. From the interviews, it is evident that spin-outs are slightly less success-

ful in managing new software development than start-ups. 
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1. INTRODUCTION  

 

The aim of this thesis is to define how new software development process design affects the 

success of high-tech innovation start-ups and university spin-outs in Finland. In more detail, 

the thesis was designed to find an optimal approach to innovation commercialization process 

of high tech start-ups and spin-outs. It is particularly interesting to take a deeper look into 

the most successful and profitable examples of innovations that have already been commer-

cialized. The software industry in question has been chosen due to its impressive growth 

indicators. Globally, software industry revenues have shown growth at five to eight percent 

annually. The Finnish software industry continues to grow and, according to the results of 

the Software Company Survey 2017, the software and IT services grew by 5.9% in 2016. 

(Luoma 2015; Luoma and Rönkkö 2017).  

 

In addition, Finland has the highest industry adoption level of cloud services in Europe, fol-

lowed closely by other Nordic countries. While in 2016 the average percent of companies 

using cloud services in the EU was 21, in Finland it was more than double as much – 57 

percent (Eurostat 2017). The peak of cloud services growth has happened in recent years due 

to the fact that the barriers for using third-party services are relatively low and Finnish com-

panies readily purchase them. The considerable growth of software-as-a-service (SaaS) in 

Finland is also one of the reasons for broad adaptation of cloud services. The SaaS market 

presense is more than 90 percent while models are starting to become popular as well. 

Among them are, for example, private infrastructure as a service (IaaS) and OpenStack plat-

forms for cloud computing (Export.gov 2017). 

 

Without doubt, the booming software industry provides the state with high-paying jobs and 

therefore promotes economic growth. According to Eurostat (2018), The European Union 

had almost forty-six thousand enterprises in high-tech manufacturing in 2014. However, in 

Finland, there is still a notable shortage of skillful IT specialists.  

 

According to Fortune (2016), Finland urgently needs 7,000 software development experts. 

The demand is expected to grow by up to 3,800 people per year, meaning that in the 2020 

the deficit is anticipated to extend to 15,000 which will cost approximately 3-4 billion euro 
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per year in lost GDP (Fortune 2016). Luoma and Rönkkö (2017) survey confirms that soft-

ware companies feel it is difficult to find skillful software experts in their needs and that 

there is a need for thousands of experts in the industry. According to the survey, this is not 

just about the number of experts but also about the rapidly changing skills requirements . 

Programming and related tasks are only about half of the tasks required. There is a need for 

other skills as well. "Businesses need extensive know-how: not only software specialists, but 

also experts for various tasks, such as analysts, designers and project experts," says Ville 

Peltola, Vice President, Digitalization at the Technology Industries. Fast development cre-

ates major challenges for the education system because skills needs are already significantly 

different from the current educational provision. The changing needs of working life should 

also be considered in the curricula and in the planning and conversion training. Digitaliza t ion 

is a prerequisite for stable growth in Finland and now it clearly suffers. (Teknolo-

giateollisuus.fi, 2017) 

 

The results of the thesis sum up the most successful steps applied by Finnish software in-

dustry firms during their international new service development process. This chapter pro-

vides a background for the research and literature review, outlines research gaps and prob-

lems along with research questions, presents theoretical framework and definitions of key 

concepts. Finally, the delimitations, research methodology and the structure of the thesis are 

presented in the end of this chapter. 

 

1.1 Background of the Thesis 

 

There has been a certain concern that European high-tech industry has been experiencing a 

recession during the past five years. After Nokia was acquired by Microsoft, Europe was 

practically left with no representation at world’s top ten handset makers. However, European 

companies show reliable performance in the business-to-business (B2B) sector (Collignon 

et al. 2014). There are different opinions on this disbalance and the way to cope with it. Blau 

(2014), for instance, argues that European governments must focus on producing more grad-

uates in mathematics, information technology, natural sciences and technology, as well as 

ensure there is a stable supply of rare-earth metals, since they dictate the future growth of 

many high-tech goods. In conclusion, Blau (2014) even gives a warning that if Europe does 
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not act, it will lose the high-tech battle to remain a noticeable player and therefore catalyze 

other industries as well. 

 

Since 2006, European Commission has communicated the innovation strategy, that focused 

on the creation of regional clusters of innovative high-technology companies. These clusters 

play a significantly important role in the European economic and technological scene. 

Caused by the evolution of advanced economies from manufacturing to services, the shift 

towards enterprise size reduction emerged in Europe already fifty years ago (Keeble and 

Wilkinson 2017)  

 

Nowadays, high-tech developments appear faster than they can be adopted by consumers  

and business models change so fast that it is more and more difficult to name them (e.g. 

SaaS, PaaS, IaaS, MaaS, AaaS – Software, Platform, Infrastructure, Mobility, Analytics as 

a service). All these peculiar names are part of the fourth Industrial Revolution or Industry 

4.0. According to Tom Garinis, senior advisor for Deloitte Consulting, it means that ad-

vanced production techniques intercept with smart digital technologies to create a digita l 

enterprise that would be interconnected, autonomous and will be able to analyze, communi-

cate and use data to initiate intelligent activity in real time in real world. As a result, this 

smart and connected technology will be interconnected with processes and people inside the 

organizations. There are several potential high technologies that will support this process 

including Artificial Intelligence (AI), robots, wearables and the Internet of Things (IoT) 

(Deloitte Insights 2017). 

 

Nevertheless, brave entrepreneurs strive to commercialize their invention faster than every-

one else on the world market. Here and there entrepreneurs talk about the start-up culture 

that reflects the agility and adaptability of a new venture expected to adapt quickly to interna l 

and external market pressures in order to survive. Indeed, the pace of business globally has 

significantly increased, affected by rapid advances in technology, and even big companies 

realize they can benefit from startup culture values, by being more agile and resilient. This 

definite need pushes these large firms to develop the new capabilities to meet the require-

ments of market competition. Koskinen et al. (2013, 42) rightfully argue that this expertise 

must be aligned to the “resources, knowledge and tools (dynamic capabilities)” of the com-

pany. 



9 
 

Globalization and emerging markets have caused another trend – it became much more dif-

ficult to stand out by quality for western high-tech companies because manufacturing com-

panies in Asia and elsewhere are quickly following or even outstripping them. The trend is 

also supported by the fact that Asia has the highest percentage of mobile-first behavior along 

with fast adoption rates of modern technologies. For example, the number of consumers who 

use only their smartphones to access banking services in China and Indonesia has grown by 

102% and 125%, while in UK and Spain its 63% and 61% respectively (Comscore 2017). In 

Finland, on the contrary, 92 percent of people aged 16-74 uses online banking, which is the 

highest number in the EU28 (Eurostat 2017). Moreover, according to one of the leading 

business families, Europe falls behind the USA and China in the field of artificial intellige nce 

and quantum technology in particular (Milne 2017) These trends and observations identified 

in the field lead to a logical question:  

How European high-tech ventures can outperform growing international competition?  

Product distinction is seen as the extent of superiority of the new product compared to other 

products on the market based on its unique, technical and economic qualities (Cooper 1979). 

So, if innovative startups are the key to improving European positions on global high- tech 

arena, then how to ensure the project delivers its value. In an answer to this question, regional 

high-tech clusters have been created in Europe in the recent decade. The differences of these 

regional centers are extremely interesting and important for further research on new product 

development process in high-tech industry. Abundant literature on the topic emphasizes the 

importance of innovative clusters along with industrial activities. Many researchers (Etz-

kowitz & Leydesdorff 2000; Huahai et al. 2011; Smith & Bagchi-Sem 2010) argue that re-

gional innovativeness is affected by local actors: Academia, Industry, Government. This 

view is called Triple Helix Triangulation model (Figure 1) and is built on the inter-relation-

ships among these circles which represent key institutions to the knowledge that itself is the 

“key to production that becomes the key to stable interactions” (Farinha and Ferreira 2013, 

20).  

 

Plunket (2006) also distinguishes a second direction of research which is based on geograph-

ical economics and the effect of geographical proximity. However, even though there is a 

wide range of available literature on innovation clusters, there is no established research 

methodology for comparison of competition and innovation levels.  
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Finland’s successful performance on worldwide arena was one of the premises to look 

deeper into the process of commercialization of particular ventures (software start-ups and 

spin-outs). Global Competitiveness Index positioned Finland on the 10th place in the world. 

This prominent position is due to public health and primary education excellence as well as 

higher educational institutions ranked second in the world. It is apparent that Finland has 

found the right path to the education of future game changers through original teaching prac-

tices and further on, to the establishment of competitive national innovation system, which 

is fourth best in the world, majorly because of the strong research and development collab-

oration between universities and businesses (GCI, 2018).  

DYNAMICS FOR 

COMPETITIVENESS  

AND REGIONAL DE-

VELOPMENT 

ACADEMIA 

Key of knowledge 

R&D TRAINING 

POLITICAL CONTEXT 

Figure 1. Triple Helix Triangulation model. Adopted from Farinha and Ferreira (2013) 
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Indeed, the trend is ongoing, as in 2016 OECD evaluated the gross domestic spending on 

R&D as follows: 

 

 

An STI (Science, Technology and Industry) e-outlook for all OECD countries proves the 

point by claiming that Finland is considered to have a “strong science base, high public-

sector expenditure on R&D, highly ranked universities and a growing entrepreneurship cul-

ture.” The latter is supported by a “booming venture capital industry and a very high relative 

number of young patenting firms.” Again, the STI system of Finland was rated among the 

top ones internationally. The economical system is open, so companies have excellent inter-

national partnerships, despite the fact that research system is largely domestic (OECD, 

2018a). In 2015 the value of the Finnish IT industry turnover was 10.7 billion euros and it 

employed around 58,000 people and has shown its continued ability to adapt to new tech-

nologies such as cloud computing and software-as-a-service (SaaS), as well as collaborative 

and content applications. In 2017 turnover of Finnish IT industry has grown to 12.4 billion 

euros with 62,600 people employed (Teknologiateollisuus.fi 2017). 

 

Interestingly, Tampere region, which is some 180 kilometres north of Helsinki is moving 

towards an innovative economy of the future with a clear focus on high-tech and advanced 

skills. For example, Intel and Qualcomm have chosen to invest in Tampere and regional 

high-growth tech firms that raised 1 million US dollars in under 48 hours. These large firms 

strongly contribute to the growth of the ICT cluster and attract other early-stage innovative 

3.25
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Figure 2. Gross domestic spending on R&D Total, % of GDP, 2016 (OECD, 2018b) 
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companies. In general, in Finland, however, regional policy is rather mixed with strong ex-

isting development programmes in southern and western regions (Siteselection.com 2015). 

 

1.2 Literature review 

 

This section contains a literature review of the existing sources and provides theoretical 

background to the high-tech start-ups and university spin-outs commercialization and new 

product development activities. Finnish innovation commercialization research in question 

is reviewed. General theoretical and managerial approaches to new product development are 

given the most attention in this chapter along with the success factors derived from previous 

studies for start-ups and spin-outs that are using each of them.  

 

In principle, this research of NPD (Tabe 1) recognizes two main thinking streams, acknowl-

edged also in the literature. First implies that innovative endeavors in start-ups and spin-outs 

are considered as part of the ecosystem. It is visible from related contextual frameworks : 

innovation system model and triple helix triangulation model. The interconnectedness of this 

ecosystem determines the speed of growth and scaling of the enterprise. Startups and spin-

outs become independent players on the business arena, because they have access to the 

resources of the ecosystem (such as government-funded consulting). The question that arises 

from this is how does the NPD process differ in start-ups and spin-outs and how does this 

affect their success? 

 

Table 1.Key research on NPD 

Author Key findings 

Kotler and Keller (2011, 56) “Idea generation, idea screening, concept development 

and testing, marketing strategy development, business 
analysis, product development, market testing, commer-
cialization”. 

Hollensen (2010, 406) “Idea generation, screening, concept development and 
testing, business analysis, product development and test-
ing, test marketing, commercialisation and launch”. 

Baker and Hart (1999, 14) Tasks that have to be executed at several internal depart-

ments (“R&D, marketing, engineering/design, manufac-
turing”) and executed together with “external partners 

(suppliers and customers)” 
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Robertson and Ulrich (1998) The product platform approach to new product develop-
ment will save crucial resources and eventually result in 

better commercial results. This is due to the savings on 
production costs, equipment and support and, as men-

tioned earlier, development time 

Storey and Easingwood (1999) Well-managed new product development process results 
in the effective improvement of company image, pene-
tration of new markets and creating a platform for next 

new products 

 

The second aspect is the market orientation, which is defined on the literature as an approach 

to do business or also as a philosophy of identifying and meeting customer needs and wants. 

Previous studies (Table 2) discuss market orientation in the context of the processes related 

to the NPD, namely fuzzy front-end and commercialization. Attempts have been made to 

structure and create models describing these complex processes, but it turns out that the 

fuzzy front-end is a chaotic environment that is extremely difficult to conceptualize. The 

researchers from related disciplines often used different terms and it brought inconclus ive 

results. 

 

Table 2. Key research on market-oriented behavior 

Author Key findings 

Han et al. (1998) Favourable influence of market-orientated behavior 
on innovation 

Christensen’s (1997) Feedback may have a more negative effect on disrup-
tive rather than sustaining technologies 

Kok and Biemans (2009). Previous studies are inconclusive as to whether con-
sumer research and market-oriented culture have any 
good or bad influence on new product performance 

Slater and Narver (1995) Market orientation promotes creativity, since it in-

volves the creation and distribution of the response to 
market intelligence and knowledge in response to 

market demand 

Im and Workman (2004) Beneficial influence of the three aspects of market 
orientation on new products and “marketing pro-
gramms creativity” 

Day (1994), 
Hunt and Morgan (1995) 

Customer orientation involves collecting customer 
information to meet their needs and wants, as they re-
act to new and meaningful incentives 

Miller and Swaddling (2002,15)  Deficiency in the modern state of new product devel-

opment “can be directly or indirectly tied with the 
quality and availability of related consumer re-

search.” 
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Van Kleef and Van Trijp (2003) To prevent the marketing myopia and subsequent 
loss of opportunities the firms often chose to take a 

proactive approach towards opportunity recognition 
in the closely-related fields of the existing market of-

ferings. The purpose is to obtain an innovative and 
inspiring external viewpoint on product ideas based 
on customer feedback 

Ulwick (2002) “Asking consumers what they want is useless, be-

cause they do not know what they want unless they 
see it.” 

 

The research in recent years have covered start-up and university spin-out related phenom-

enon across different fields. Several researchers suggest that there should be more focus on 

technology transfer and entrepreneurship. For example, Wright et al. (2004) noticed that 

existing literature is built around the idea of necessity of different university-based spin-outs 

and mainly descriptive research. However, not only the phenomenon, but its operational and 

managerial implications have to be studied. Wright et al. (2004) also claim that it is important 

to research what exactly leads to commercialization, and what affects the process of creation 

and development of university spin-outs.  

 

In a fast economy of change, nonstop advancement is an essential ongoing activity. Pro-

foundly inventive firms are able to distinguish and rapidly seize market changes. Highly 

innovative companies often focus on creating innovation-friendly environment and readi-

ness to take risks, encouraging teamwork and embracing the uncertainty of constantly chang-

ing consumer preferences, adoption curve, strengthened competition and short product life 

cycles (Kotler and Keller 2011). Nonaka and Takeuchi (1995) have previously argued that 

innovation a key element of business success. The European Commission (2004) has con-

cluded that innovative businesses growing more than non-innovative businesses. 

 

The success factors of high-tech companies were studied by Koskinen (2014), who has sug-

gested a new perception of company’s dynamic capabilities and flexibility operations in a 

form of dynamic business model (DBM). The research has shown that a few “key factors, 

including entrepreneurial strategy, R&D to market performance, dynamic operational excel-

lence, and intellectual capital with decentralized decision-making processes are critical for 

high technology companies” in the dynamic environment.  
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Previous studies on new product design in high-tech have mainly focused on a broad inno-

vation design and often used a number of innovations or patents, also took the strategic busi-

ness unit (SBU) as their level of analysis. This became an issue for further research and as 

Wind & Mahajan (1997) noticed, the studies in the field could be quite puzzling because of 

ambiguous descriptions of innovation. This constraint is particularly noticeable when it is 

associated with company efficiency, since innovation usually equals to profitable product 

brought to the world as a result. 

 

1.2.1 Distinguishing between the Spin-out and the Start-up   

 

Since many American universities classify start-ups as scientific spin-outs, it is necessary to 

distinguish between these two concepts. (Bayes-Brown 2015) The one difference between 

the spin-out and private sector innovation is mode of investment for R&D. Most of the uni-

versities around the world are partly or full funded by public, so they are obliged to serve 

the public. Private sector, on the other hand, invest their own funds to generate knowledge , 

focused on a product or services which they believe bring high dividends and have an entre-

preneurial strategy to protect their technical know-how. However, universities do not focus 

only on commercialization but on the knowledge, irrespective of the rate of rerun on invest-

ment. Also, entrepreneurial strategy may not be as rigorous as those of private sector. The 

focus is new knowledge and disseminates that knowledge to public. Entrepreneurial individ-

uals may use this knowledge to gain profit while serving the public. Because of difference 

in underlined principles on sincerity and reciprocity, sustainability of new products and ser-

vice of spin-outs may be higher than those of private sector although they are sources of 

innovation (Arachchilage 2012). 

 

University spin-out firms also commonly called “university spin-offs” or “research related 

start-up ventures”, are acknowledged in the literature as one of the key drivers of economic 

change and growth (Bercovitz and Feldman 2006). Originally a phenomenon thought to be 

specific to the US, today most advanced national economies aim to generate economic 

wealth by distributing and capitalizing on public research through the spin-outs (Clarysse et 

al. 2005). Start-ups, in turn, do not originate from within the organization, but rather from 

external environment, because their goal is to capitalize on a market niche with immense 

capacity under a limited time. Acording to Eric Ries (the author of “The Lean Startup”), a 
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startup is defined as “a human institution designed to create a new product or service under 

conditions of extreme uncertainty” (Forbes.com, 2017). Table 3 contains the summary of the 

main differences of both types. 

 

Table 3. Comparison between the Start-ups and Spin-Outs (Adopted from Hamano 2011) 

 Spin-out Start-up 

Created by University Outside University 

Technologies Owned by University Licensed by University 

Financed by University Outside University 

Managed by University Outside University 

 

Comparison research has proven that there are slight differences in university-based spin-

outs and self-funded start-ups. Considering attracting investments and commercializing the 

technology, university spin-outs are more successful than other companies. The reason for 

it are rich research and development activities performed on university base. At the same 

time, this indicates that industry values the technical advances created by university-based 

spin-outs and justifies them as an important aspect of technology transfer (Mustar et al. 2006; 

Shane 2002). Moreover, Plunket (2006) found evidence of the impact of sectoral and re-

gional R&D investments at the regional level. Besides, if the impact of private R&D invest-

ments is very high, the impact of public investment in turn, is not quite clear.  

 

Mustar (2001) outlines the functions of most spin-outs as a conductor or interpreter connect-

ing scientific research in public institutions to the commercial representatives from the in-

dustry. It explains the increasing the industry's curiosity about building spin-outs, in fact, 

there are many ways how government agencies, national and regional institutions are central 

drivers of change, e.g. by encouraging experimentation in policy support. It is important to 

maintain that innovation policies are vital for the support of spin-outs. The whole arsenal 

should be present in regional innovation centres, despite the fact that it is expensive and 

difficult to create novelty. Following this direction, Audretsch et al. (2006) suggest that the 

function of spin-outs in utilizing knowledge is mutually directly proportional to the function 

of start-ups as agents of knowledge-transfer networks inside the innovation systems results 
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in the overall encouragement of the transfer of knowledge among academic institutions and 

wider group of companies.  

 

To date, the number of research spin-out companies is growing rapidly around the world 

(Table 4). More and more countries are giving universities and research centres a key role 

in creating innovation and future economic growth. For example, over the past ten years, a 

large number of programs have been launched in the United States and EU countries tha t 

encourage the transfer of technology from universities to new companies (OECD, 2001; 

2010). Government-subsidized initial investment funds, technology transfer centres and 

business incubators set the task of motivating scientists to create new technology companies. 

However, despite the amount of measures taken, the growth of spin-out companies remains 

insignificant (OECD 2001). 

 

General ambiguity in the field as well as differences in determining which type of relation-

ship between a university and a technology company is a side effect that hinders the possi-

bility to assess operations of spin-outs in different regions. Countries including Finland tend 

to use their own assessment criteria to determine the national formation rates for spin-outs. 

It seems that there are significant differences between countries in the ways of producing 

spin-outs and that the countries have a lot of potential to boost the innovation system which 

promotes spin-out creation. More data is needed to conduct research on growth factors and 

funding to open the sources of obstacles to the formation spin-outs (Callan, 2001). 

 

According to Clarysse et al. (2001, 2014) the moderate spin-out emergence rates are not 

related to the architectural flaws (e.g. economic conditions, rules of practice, etc.). By con-

trast, regional environment resources and culture of risk taking both significantly affect the 

success of a spin-out. Moreover, those regions which do not foster the initial requirements 

of spin-out activities even prior to the allocation of funds, do not show consistency in the 

generation of booming and disruptive enterprises. Therefore, the main European considera-

tion should be the establishment of the innovation system, favourable to spin-outs, local 

institutions, businesses and societies. It should be easy and simple to ensure the transfer the 

knowledge into the competitive and unique offerings based on sustainable business models. 

Hence, ‘middle-man’ organizations, such as entrepreneurship societies and accelerators have 

a great importance (OECD, 2001).  
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Van der Sijde and Van Tilburg (2000); Schutte and Van der Sijde (2000) established that 

service policies offered by the universities such as “incubator facilities, coaching, counsel-

ling, financing, networking, training, and new incentives for mobility” drive the success of 

European university spin-outs. Policies that support resource allocation to disruptive inno-

vations (along with spin-outs) in high technology industries can contribute to the increased 

level of innovation and jobs (OECD, 2010) 

 

Koster (2004) claims that spin-outs are positioned one stage forward compared to start-ups 

which do not have any assistance from the industry. During the pilot periods of functioning, 

spin-outs show show a tendency to hire personnel and enter into contract relationships earlier 

than start-ups. Spin-outs are quite similar to start-ups that do not have any funding from the 

beginning.  

 

According to Czarnitzki et al. (2013), spin-outs that were based on scientific research are 

typically recognized as results of a knowledge spillovers from a public educational/research 

institution. Often these small firms, focused on the technical implementation of the research 

concept, become catalysts for innovation, employment and economic growth. Spin-outs are 

characterized by the emergence of highly skilled jobs, new companies and industry branches, 

as well as significant impact on research directions, relatively slow growth rates and longer 

survival score compared to start-ups (OECD, 1999). 

 

An essential element that determines the success of spin-out at an early stage of development 

is the presence in its team of a specialist with experience in developing new products. The 

creators of spin-out companies, as a rule, have a lot of experience in basic and laboratory 

research. However, this experience may not be enough to create a product that can meet the 

needs of customers and at the same time be optimized for production (Shane, 2004). Spin-

outs attract highly qualified specialists because they perceive ambitious and challenging 

goals. Spin-outs generate more employment than start-ups, thus partially compensating the 

high social cost associated with their operations. They are also bigger in size; seem to pay 

more attention to innovation than start-ups; register more patents and research and develop-

ment activities. Interestingly, funding opportunities and evaluations of the credit risk are 

similar in start-ups and spin-outs. (Czarnitzki et al., 2013). 
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The widespread belief that spin-outs are identical to start-ups is oversimplified. The two 

innovative technology ventures are capable of generating comparable advantages for the in-

dustry, e.g. high-skilled jobs which are effective factors for economic performance, although 

it is important to mention that social cost for a new spin-out is higher in the scenario where 

spin-out triggers loss of know-how and NDA breaches. Subsequently, it is worth mentioning 

that the scientific developments on which the spin-out company is based must have strong 

protection of intellectual property rights (IPR). Intellectual property is the main competitive 

advantage of the young spin-out company at the time of its creation. Almost no investor will 

risk financing a spin-out company with non-patented inventions. (Czarnitzki et al., 2013). 

 

Table 4. Main findings on start-up and spin-out definitions and functions 

Author Key findings 

Czarnitzki et al. (2013) Spin-outs usually drive more significant employment 

growth than start-ups 

OECD (1999). Spin-outs are characterized by the emergence of highly 
skilled jobs, significant impact on research directions, 

relatively slow growth rates and longer survival score 
compared to start-ups 

Koster (2004) Spin-outs are quite similar to start-ups, that do not have 
any funding from the beginning. 

Van der Sijde and Van 

Tilburg (2000),  
Schutte and Van der Sijde 

(2000) 

Service policies offered by the universities such as “incu-

bator facilities, coaching, counselling, financing, net-
working, training, and new incentives for mobility” drive 

the success of European university spin-outs 

Clarysse et al. (2001, 2014) Regional environment resources and culture of risk tak-
ing both significantly affect the success of a spin-out 

Callan (2001). Countries including Finland tend to use their own assess-

ment criteria to determine the national formation rates for 
spin-outs, there are significant differences between coun-
tries in the ways of producing spin-outs and that the 

countries have a lot of potential to boost the innovation 
system which promotes spin-out creation 

Audretsch et al. (2006) The function of spin-outs in utilizing knowledge is mutu-

ally directly proportional to the function of start-ups as 
agents of knowledge-transfer networks inside the innova-
tion systems results in the overall encouragement of the 

transfer of knowledge among academic institutions and 
wider group of companies. 

Mustar (2001), Mustar et al. 

(2006), 
Shane (2002). 

The functions of most spin-outs are a conductor or inter-

preter connecting scientific research in public institutions 
to the commercial representatives from the industry 
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Bercovitz and Feldman 
(2006) 

Spin-outs are one of the key drivers of economic change 
and growth 

 

 

1.2.2 Finnish Innovation System 

 

National Innovation System concept was first introduced in 1992 by Bengt-Åke Lundva ll. 

The concept emphasizes knowledge exchange between participants as a code to innovation, 

as well as emphasizes the intercommunication among the players that results in the product 

or service relevant to the market needs and superior to competitors. More recent theories 

describe it as a collaborative process among industrial companies, customers, research bod-

ies and government and public bodies that leads to the utilization of the state-of-art know-

how mostly in high tech. A goal is to advance national economy and research to increase 

overall competitiveness of the country (Hekkert et al., 2011). 

 

Boschma (2005) argues that regional innovative centers and research institutions must ad-

dress the issue of too limited geographic proximity seriously by incorporating efficient com-

munication channels. Universities played an important role in regional advancement of Fin-

land. Notably after 1990s, universities of applied sciences were created in order to enhance 

the local business. Authority and unique intermediary position has allowed UAS to generate 

significant input for the innovation in the regions. However, even to this date it is crucial to 

focus on the business needs and consequently to expand services.  

 

Local economic growth and prosperity yields to the high degree on the capacity of regional 

actors to adjust to turbulent technological environments by fostering continuous innovation 

from within. The functions of universities in local innovation systems are dictated by those 

changes in the market and in the industry that are economically relevant at the moment in 

this place (Kajanus, 2010). 

 

Regions themselves are responsible for providing universities with timely and relevant in-

formation and sharing thoughts and needs based on regional economics. Companies are 

bound to engage in long-term partnerships with universities as well as in overall innovation-

creation process, which will allow them to predict and affect national and local economic 
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developments. Such industries as agriculture and forestry also need fresh insights from aca-

demic spin-outs to be able to more easily apply them into their operations so that as a result 

the region gets economic upward, healthy competition and lower unemployment. (Kajanus, 

2010). 

 

Spin-outs are deeply affected by the unpredicted changes in the environment, whether legal, 

political or market, so they need better organized innovation policy implementat ion.  

Forsman (2009) proposed to encourage the creation of means to intersect innovation creation 

and maintenance rather than ‘extinguishing small fires’ by boosting different innovation cre-

ation stages. 

 

ETLA (2009) argues that Finland’s most urgently important task is to facilitate development 

of higher quality research by supporting independent initiatives of universities via financ ia l 

requirements promoting research quality; to centralize education-research structure; and to 

advocate more internationalized research environment by bringing skilled foreigners to Fin-

land. Moreover, the goal for Finland should be to achieve outstanding academic research 

levels, since the country already has an ambition to become the best in the world in high-

tech innovation activities. All actors of innovation system will benefit from this direction. 

Companies will have access to top talents and groundbreaking R&D results. Society will 

benefit from new jobs and economic boom. Current situation indicates that typical SME 

from Finland is not benefiting from the advantages of the information system. In order to 

change the existing process, it is necessary to simultaneously improve the quality of supply 

and demand (ETLA, 2009). 

 

Finnish innovation system has distinct traits of the Triple Helix model (Etzkowitz, 1995). 

The blend of interrelations inside the triple helix decreases risks related to decision making, 

improves the flexibiltity of network participants in the national innovation system towards 

the challenges of turbulent environment and fosters knowledge and capital creation. There-

fore, the win-win situations and associated integrated synergy effects lead to constant up-

grades of market position (Ketels, 2009). 

 

Woiceshyn and Eriksson (2014) described Finnish innovation system as the network of gov-

ernment policies, funding, research institutions. Finnish level of networking was rated 
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among the highest across OECD countries (Kaitila and Kotilainen, 2008), this leads to 

strengthened trust and consequently improved quality of collaboration in the R&D. Cur-

rently Finnish state is in the transformation process from traditional R&D to collaborative 

R&D and companies, research entities, universities and society are connected by the com-

mon aim to pioneer in high-tech commercialization (Cooke et al., 1997). An overview of the 

current situation in a form of SWOT-analysis is presented in the Table 4. 

 

To conclude this literature review, the thesis attempts to have a deeper look at how new 

product development (NPD) process affects the success of software startups and univers ity 

spin-outs in Finland. The current state of knowledge presented above suggests that previous 

studies did not focus on internal process of new product development, but rather analyzed 

start-ups and spin-outs from external-market point of view and assessed performance of 

these ventures based on traditional top-down approaches. In this thesis, the opposite attempt 

has been made as to analyze the commercialization stage with a bottom-up design of the 

research. By answering the questions related to new product development in start-ups and 

spin-outs, this study will contribute to the understanding of the broad topic of commercia li-

zation of state-of-the-art software technology. 

 

Table 5. SWOT analysis of Finnish Innovation System. Adopted from OECD (2017) 

Strengths Weaknesses 

-Political stability with clear rule of law  

-Strong base in resource-based and ICT 
-Strong ICT communities  

-High-skilled professionals  
-Excellent education system 
-Culture of co-operation and implementation 

-High levels of public and private R&D in-
vestment  

-Small but growing start-up scene 
 

-Few exporting sectors and firms 

-Small market size 
-Few leading industries and companies 

-Low overall rate of entrepreneurship 
-Low rate of radical innovation 
-Talents leaving due to reduced research 

budgets  
-More strengths in knowledge than in its 

deployment 

Opportunities Threats 
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1.3 Objectives and research questions   

 

The aim of this study is to define how new product development process design affects the 

success of high-tech innovation start-ups and university spin-outs in Finland. After estab-

lishing the main differences, the thesis work then refers to the implemented best practices 

from Finnish software industry and finds possible similarities and закономерности from the 

perspective of market orientation and innovation system. Final conclusions contribute to the 

theoretical research on new product development in Finland in high-technology context in 

particular. In order to structure and evaluate the outcome of the research, the following re-

search questions are to be answered: 

 

Table 6. Research questions 

RQ1 How new product development process design affects the success of inno-

vative software start-ups and university spin-outs? 

RQ2 How NPD structurally differs among start-ups and spin-outs? 

RQ3 What factors affect the NPD process and software development process of 

software start-ups and spin-outs? 

RQ4 What characterizes most successful and profitable examples of innovations 

that have already been commercialized in Finland in the software industry? 

 

-Restructure production in high value-added 
segments 

-Grow strength in manufacturing and digital-
ization  

-Leverage ICT expertise for digitalization 
-Boosting productivity in industries 
-Foster young talent and professionals 

-Embracing entrepreneurship(start-up boom) 
-Growing attraction of foreign investors (VC 

business angels) and start-up networks (ac-
celerators, etc.) 
-Ambition to improve cohesive, knowledge-  

and evidence-based policy making 

-Declining competitiveness and loss of ex-
port markets 

-Declining knowledge and human capital 
generation  

-Loss of confidence in research as a basis 
for innovation 
-Weakened consistency in innovation pol-

icy making; 
-Uncertain business and innovation envi-

ronment 
-Internationalization challenges are not 
adequately tackled 

-Continuously reduced ability to adjust to 
globalisation-led changes 
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1.4 Theoretical framework 

 

The theoretical framework (Figure 3) which lays base for this study relies on two main re-

search frameworks. The innovation system prism is more external, because it focuses on 

environmental relationships of SBUs in question (start-ups and spin-outs).  

The market orientation prism is somewhat more internal, reflecting decisions of the compa-

nies to be responsive to the customer needs and wants. The combination of these approaches 

gives a comprehensive view on the implications of well-realized new product development 

process. 

 

 

 

1.5 Definitions of key concepts  

 

This subchapter presents the definitions of the key concepts that are used in this study and 

are relevant to the background of the study. The definitions are derived from theoretical 

literature which was overviewed previously. It is important to mention that some of the con-

cepts have diverse definitions and are being developed with the same pace as industry in 

question is developing and therefore are not widely used. 

 

New Product  

Development 

Commercialization 

Innovation 

Start-up Spin-out 

International high-tech markets 

Scientific/technological know-how 

Innovation 

System 
 Market 

Orientation 

Figure 3. The theoretical framework 



25 
 

Innovation 

Innovation can be seen as “Creative Destruction”, as first named by Drucker (1954) or, in 

other words, it could be understood as a process that takes place from the emergence and 

development of an initial idea to the creation of new products, services and technologies (or 

their improvement) with the provision of legal protection of copyrights (IPR) and with the 

subsequent creation of a prototype or model confirming their practical feasibility. Later, it 

was argued by Nonaka and Takeuchi (1995) that innovation a key element of business suc-

cess. The definition which is particularly relevant for this thesis was created by Philip Kotler 

(1999), stating that innovation is a “new product development leading to greater sales vol-

ume and enhanced profitability”. Moreover, some researchers suggest that imitation, rather 

than innovation, is more important for new products success (Schnaars 1994). 

High Technology (High-Tech) 

According to Merriam-webster.com (2018) high technology is “a scientific technology in-

volving the production or use of advanced or sophisticated devices especially in the fields of 

electronics and computers”. McArthur (1990) has suggested that the preferred alternative is 

two-dimensional classification of technology-based activities into "widely diffusing" and 

"newly emerging" technologies, but it was not subsequently adopted (Keeble and Wilkinson, 

2017). Similar to McArthur (1990), Steenhuis and de Bruijn (2006) also suggested two-di-

mensional definition. First dimension is complexity, a static concept that is applied to both 

the final product and the production process. The second dimension being the newness, or 

an expectation to upgrade products as well as processes. Keeble and Wilinson (2017) have 

noted that the term is often used to denote industries which produce technologically-ad-

vanced and sophisticated products. Im and Workman (2004) demonstrated that novelty and 

meaningfulness should be examined separately rather than combined into a single creativity 

construct. 

New Product Development (NPD) 

According to The PDMA Handbook of New Product Development (2007), new product de-

velopment is the overall process of strategy setting, organization, concept generation, prod-

uct and marketing plan creation and evaluation, and commercialization of a new product .  
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Well-planned NPD process ensures that the firm invests in profitable research and develop-

ment activities, along with market research, engineering and testing (Hauser and Dahan 

2007). 

Intellectual Property Rights (IPR) 

According to OECD glossary, IPR refers to the general term for the assignment of property 

rights through patents, copyrights and trademarks. These property rights authorize the holder 

to apply a monopoly on the use of the item for a certain period (Khemani and Shapiro 1993). 

1.6 Delimitations 

 

Theoretical delimitations include innovation creation process and notion of creativity in gen-

eral. Internationalization theories and market-entry theories are not specifically covered, be-

cause the main goal of the study was to identify optimal approach to high-tech innovation 

commercialization from greenfield to the point that it creates monetary revenue. Therefore,  

there is more analysis presented on the reasoning behind new product development and ap-

proaches to commercialization of spin-outs and start-ups of software industry. The scaling 

of these ventures also falls out of the focus zone of this study. 

 

The contextual delimitations of this study are geographically conditioned to four countries 

in Europe: Finland. The study is not covering SMEs operations connected to new product 

development. Moreover, there is a focus on high-tech industry and software industry in par-

ticular. These delimitations were applied in order to provide a clear perspective on differ-

ences and peculiarities of high-tech innovation commercialization in different geographic 

regions of Europe. The results of this study are particularly relevant in these regions and in 

the scope that is discussed earlier. 

1.7 Research methodology 

 

This chapter covers the research methodology applied in the empirical part of this thesis. 

The nature of the research methods is qualitative, and a qualitative multiple case study ap-

proach is a primary method. The research design is explained in line with the context. The 

multiple case study method is explained in detail.  
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Qualitative research is endemic by nature and is based on relativist ontology, where findings 

are considered subjective and co-created. In the methodology of qualitative research, data is 

collected through in-depth interactions. The goal of qualitative research is to reconstruct and 

interpret subjective meaning in relation to its context (Killiam 2013). Qualitative research is 

focused on business-related phenomena in its real-life contexts. It usually answers the ques-

tion of why things work in a specific way or how we can understand them. Qualitative re-

search is an adequate method of knowledge production and it does not need any link to 

quantitative research. Qualitative methods usually generate a lot of specific and complicated 

data about limited number of individuals and cases. This positively affects the comprehen-

sion of the cases and circumstances in question but lowers the degree of possibility for gen-

eral conclusions (Patton 2002). 

 

The exact method used for primary data collection in this study is semi-structured interviews. 

Secondly, a comprehensive analysis of results of semi-structured interviews was chosen with 

the aim to conduct an in-depth analysis of both start-ups and spin-outs thus ensure the com-

prehensiveness of the objects of the study. Choosing qualitative methods for data collection 

makes it easier to find the premise and reasons of the phenomenon or behavior.  

 

The netnography was chosen as a contemporary approach to contemporary issue. Netnogra-

phy is an online research method originating in ethnography which is applied to understand-

ing social interaction in contemporary digital communications contexts. It is defined as a 

specific set of research practices related to data collection, analysis, research ethics, and rep-

resentation. 

Secondary Data collection is performed via the extensive ethnography research. Several sim-

ilar academic case studies were identified and used as a source of qualitative information.  

Industrial and governmental reports have been chosen as well, e.g. European Commiss ion 

reports and United Nations reports.  

1.8 Structure of the Thesis 

 

The first part of thesis is explanatory and mainly provides a background for the research and 

literature review, outlines research gaps and problems along with research questions. The 
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first chapter also presents theoretical framework, defines the key concepts and discusses. 

The second chapter reviews the new software development process in the contemporary con-

text. Detailed analysis of new software development is presented from two focal points of 

view: market-orientation and innovation system points of view.  

 

The third chapter serves as a bridge between theoretical and empirical parts. It uncovers 

research design, describes methodology in detail and considers the applicability of the cho-

sen approach. Most importantly, the data collection and data analysis process are discussed. 

The chapter concludes with a reflection on the process in general, mentions research ethics 

together with the reliability and validity of the research data. 

 

The second part of thesis is empirical and describes the implementation of the research. It 

highlights the main findings and results of the study, followed by discussion of the results in 

connection to managerial and theoretical contributions and suggestions for further research. 

The limitations are presented, and the thesis concludes with the list of references and appen-

dices. 

 

To present the results of research in a comprehensive manner, the thesis consists of six chap-

ters: Introduction, New Software Development, Research Design, Findings, Discussion & 

Conclusions. The general structure is outlined in Figure 4. 
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2. NEW SOFTWARE DEVELOPMENT PROCESS  

 

Since this study focuses of the implications on new product development (NPD) in Finnish 

high-tech innovations in software industry and attempts to support the existing theoretical 

findings on new product development in high-tech industries, there should be a clear and 

comprehensive overview of the focal notion of the study. This chapter summarizes the find-

ings from previous studies on the topic of NPD, overviews different software developments 

methodologies and approaches, reviews various factors that were argued to influence the 

success of a new software product, and, most importantly, the chapter creates solid founda-

tion for the empirical part of the study. 

 

2.1 Definition and structure of the process 

 

The structure and stages of new product development process is unique for every innovative 

venture. Based on previous studies and literature on the topic of NPD, Figure 5 presents a 

concise view on the process, where fuzzy front-end acts as a base for further ideas and con-

cept, which are in turn being prototyped and tested using both the Stage-gate© Process and 

Market oriented approach. Stage-gate© process supports the iterative nature of the NPD 

process and Market orientation is needed to facilitate user co-creation and deliver the best 

results. After market research in the form of the situational analysis, the product is continued 

to be developed and tested to the point when it is ready to be demo-launched to the market. 

 

 

Fuzzy Front-

End 

Idea/Concept 

generation& 

screening 

Concept 

prototyping 

and testing 

Situational 

analysis: 

market, 

competitors 

customers 

Development 

and testing 

Go-To 

Market 

Marketing 

and demo-

launch 

STAGE-GATE PROCESS © 

MARKET-ORIENTATION 

Figure 5. New Product Development process 
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The initial stages in new product development are commonly known as the “fuzzy front-end 

of NPD”. The name reflects the hectic nature, uncertainties and improvised decisions. Pro-

ducing the consumer research that supports these decisions is not a straightfo rward task that 

requires almost transcendent flexibility and deep understanding from the market researcher. 

Ulwick (2002) claims that “asking consumers what they want is useless, because they do not 

know what they want unless they see it.” However, it is important to remember that even 

though consumers might not be able to communicate their needs, it is necessary to research 

and observe how they perceive new products, how the key needs are formulated and affected, 

and how it contributes to the choices they make (Van Kleef and Van Trijp 2003). 

Fuzzy front-end is defined as the starting stage, usually ad-hoc, consisting of identifying 

opportunities and generating ideas and ends by accepting new concepts to a better structured 

phase of the new product development process (Koen et al. 2001). This stage is considered 

a part of a Stage Gate process (Cooper 1990), realized by NPD teams. Takey and Carvalho 

(2016) discuss how the fuzzy front end has emerged in the context of new product develop-

ment inside single organization. Previous studies usually limited by organizational bounda-

ries and focus mainly on single additional stakeholder in the ecosystem, e.g. customers 

(Magnusson 2009) or suppliers (Wagner 2012). Collaboration between the stakeholders has 

been studied before (Brettel et al. 2011) but only limited by single organization. 

 

The development process of a new software solution or application has several distinc t ive 

characteristics in comparison to traditional new product development (Urban and von Hippel 

1988). Earlier studies on new product development emphasized more universal results rele-

vant to various industries instead of concrete results applicable to a singular industry. A need 

for detailed studies for each industry in connection to NPD is clear. Song and Noh (2006) 

were first to suggest that efficient and effective new software development and management 

are a central characteristic of competitive advantage of high technology companies. The 

study focused on Korean high-tech industry and therefore is focused on eastern manager ia l 

and theoretical implications; it provided anticipated inconsistencies with western high- tech 

research. Authors claim that the project environment plays a pivotal role in the success and 

failure of the project.  
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High technology industries are characterized by “technological uncertainty, market uncer-

tainty and competitive volatility” (Mohr 2010, 11). However, the dynamic nature of high-

tech markets is rarely considered as a significant factor affecting the success of NPD. High-

tech firms emphasize marketing skills and resources more than technical skills and resources  

during all stages of the NPD process. Market and customer orientation is considered very 

important factor for successful new product launch. Song and Noh (2006) concluded that an 

NPD process usually starts with the identification of current customer needs by means of 

comprehensive marketing analysis, followed by segmentation, targeting and positioning 

strategies.  

 

The product strategy and R&D activities have to be aligned with the broader business and 

marketing strategy. Here, product or service positioning is an extremely important decision 

for a recently emerged company. Link (1987) argued that product positioning based on con-

sumer benefits is of the most important success factors. In fact, both qualitative superiority 

and leadership in costs can be both achieved in a high-tech NPD process and advance its 

success. However, positioning the product in two categories simultaneously is often viewed 

as potentially damaging for the strategy. By trying to pursue both differentiation and cost 

leadership, technology leaders can end up stuck in the middle (Porter 1985). 

 

Leadership is also considered a significant factor in new product success. Akgun et al. (2004) 

argued that successful startups had a clearer, more stable and supported vision than unsuc-

cessful ones, where vision is an essential attribute of any leader. The management efficiency 

of the process of new product development, as well as the role and commitment of the team 

play central role in the success of the high-tech innovations (Ernst 2002). Without doubt, 

careful consideration of these tasks, combined with organization’s cultural principles can 

ensure the best results. The later stages of the NPD process have a stronger effect on new 

product outcome. Moreover, the smooth information exchange between R&D and manufac-

turing during all stages of NPD is crucial to technical and financial success (Song and Noh 

2006).  

 

2.2 Approaches and methodologies 
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In software industry, new product development process is rightfully referred to as software 

development process (Marzocchi 2001). There are numerous different software development 

approaches, methodologies, established best practices, that ensure the completion of final 

software product or framework that has been developed through history. A timeline of the 

evolution of the software development methodologies is presented in Figure 6.  

 

2.2.1 Traditional approach 

 

The first approach is traditional, or linear. It includes such methodologies as Waterfall, 

where the stages strictly rather than flexibly follow one another. The Waterfall model refers 

to the classic, traditional understanding of software development. The whole process is rigid 

and linear, has clear goals for each stage, a new phase begins at the conclusion of the previ-

ous one –  there is no going back. Advantages of the waterfall methodology are decentrali-

zation and strict control over the timing and quality of execution. In practice, Waterfall often 

fails to meet expectations, because it ignores dynamic changes. So, after testing, it's very 

difficult to roll back the process and lay down functions not considered at the design stage. 

  

Waterfall is inefficient because it involves temporary downtime for employees within a sin-

gle project. Testing is carried out only at the end of the development, although the problems 

found at this stage are costly corrections. According to Jeff Sutherland, creator of Scrum, 
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Figure 6. Timeline of software development methodologies 
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what happens in the Waterfall model, when the problem occurs, resembles the behavior pat-

tern of the Political Bureau of the Central Committee of the USSR in the late 1980s, when it 

allegedly believed the all-positive reports it received on the eve of the collapse of the Soviet 

Union. 

 

2.2.2 Agile approach 

 

The second approach or philosophy is Agile. It is a flexible approach to development that 

includes different methodologies (Scrum, Kanban, Lean and others). It includes various agile 

methodologies, designed to minimize all risks with a help of a set of principles. These very 

principles and four basic ideas are collected in the Agile Manifesto (Agilelemanifesto.org, 

2001) in Figure 7. Agile Manifesto consists of crystallized considerations that guide all those  

who work with agile.  

Agile-techniques are easy to identify by key characteristics, such as risk minimization; iter-

ative development and short development cycles; people and communication – are the main 

objectives in any flexible approach. Agile approach makes sense for both the customer and 

the team. The customer needs to receive at least a minimally working product on time (es-

pecially with software products where the uncertainty is high) (Miller, 2001).  

The team has the opportunity to communicate with the customer and colleagues (without 

"You misunderstood me - change everything quickly, and yes, it's necessary!"). Transpar-

ency of processes improves, which reduces the chances of unpleasant surprises. Also, quick 

problem solving is enabled, which reduces the chances of irreversible consequences. Many 

understand where time goes and where work stops so the development companies wants to 

ensure that the engineers do not have to overwork, and everything is done on time. 

 



35 
 

 

Agile is a set of philosophical values. They sound simple but it's difficult to apply them in 

real life. Not every team can start working without a boss. It's unclear how to do the project 

without detailed technical tasks. Not every client agrees to go to the development office or 

call several times a day. And it is unclear how to begin to be agile in general. To apply the 

philosophy in practice, teams use frameworks: Scrum, Kanban and others. 

 

Scrum is an iterative and incremental framework for managing new product development. 

Since its inception, the Scrum concept has formed the basis for the design of new software 

products for the technology industries. However, having gained recognition among project 

managers and success in the Silicon Valley for new product development effectiveness, in 

the general business practice Scrum remains an underrated and unknown methodology de-

spite the fact that agile-thinking is suitable for any industry where in the process of creating 

a product conditions may change, and flexibility is needed. 

 

Nonaka and Takeuchi (1995) in their work “The knowledge creating company” introduced 

the conceptual framework for Scrum, describing it in connections knowledge creation, they 

claimed that organizational knowledge creation is useful at producing innovation “continu-

ously, incrementally and spirally". Scrum involves working in short iterations, at the end of 

each, a working product that has value for the customer should be presented. This product 

Figure 7. Manifesto for Agile Software Development. Agilemanifesto.org (2001) 
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can be simple, partly lacking functions and features, but it cannot be a bundle of documents 

and technical requirements, because the paper does not represent values for the client. 

 

The most important principle of Scrum is a mutual recognition that customers will change 

their mind about what they want or what they do not want (volatility of requirements) and 

that there will be unexpected problems for which the forecasted or planned approach does 

not work. Thus, Scrum uses an empirical, evidence-based approach, recognizing that the 

problem cannot be fully presumed and defined in advance, but instead emphasized the ability 

of the team to deliver timely and to respond to changing requirements and evolving technol-

ogies as well as constant changes in market environment. 

 

The choice depends on the specifics of the project, the budgeting system, subjective prefer-

ences and even the temperament of the manager. In modern practice, software development 

models are varied: here is no unified approach for all projects, because starting conditions 

and payment schemes are unique. Even agile methodology, which is preferred by many, 

cannot be used ubiquitously due to the unwillingness of some customers or the impossibi lit y 

of flexible financing. It possible to say that the software development methodologies overlap 

in arsenal and are sometimes very similar to each other.  

 

All software development process models consist of several subprocesses. In the Waterfall 

model they go one after another, in other models their sequence changes, in agile models the 

process itself is more iterative (Figure 8). The US Office of Information Service (2008) dis-

tinguishes the following stages: Initial Investigation, Requirements Definition, System De-

sign, Coding, Testing, Implementation, Operation, Support. According to Gao and Xiong 

(2015) there are only four main subprocesses: specification, designing, coding, testing, 

where testing could be modular, integrational, system and acceptance testing. 
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2.3 Market-orientation and co-creation  

 

Information technology industry is currently characterized by the high levels of competition 

due to the low barriers to entry as well as the ongoing development of high technology. 

Sustainable competitive advantage can only be achieved with the capacity to efficiently gen-

erate better innovative solutions faster than other players on the market. The time in which 

a new product is being developed and is preparing to be launched on the market became a 

crucial performance indicator. Thus, firms that are able to reduce their time to market and 

cut the gap between product development and market launch have higher chances to succeed.  

 

The approach, commonly chosen by companies to reduce the adoption time is incrementa l 

development. In this approach, software versions are being released shortly one after another 

and they usually include minor performance improvements based on user feedback. This 

careful consideration helps to reduce risks at the initial stages of launching new product/ser-

vice. Depending on the software lifecycle stage, time intervals between versions fluctuate a 

lot. Initially, they could be from three to six months, gradually rising to six to twelve months 
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Figure 8. Process differences between the Waterfall and Agile methodologies 
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when the software is being developed more naturally. Finally, when the project reaches ma-

turity stage these intervals could be between twelve to eighteen months. 

 

The traditional approach to software development process goes as so multifunctional teams 

create software versions, or releases, that are deployed every six weeks. The developers then 

transfer them to the testing team for three weeks to ensure that the complete system is stable. 

The traditional new product development process, where engineers and marketers constantly 

battle with manufacturing, causes bad communication and lowers speed, making it harder to 

fix issues.  

 

The new continuous approach to software delivery encourages direct incorporation of cus-

tomer response to the later versions of the software, while boosting co-creation, therefore 

customer relationships help to derive the value of the future versions. For example, Elon 

Musk build a community of believers in the future of electro mobiles, who are ready to wait 

for the issues to be fixed, and more importantly, they are willing to help and share ideas. 

This customer behavior is highly beneficial for high tech companies launching their first 

new product (HBR 2014a). 

New product development is by nature a collaborative knowledge creation process and there-

fore it is important to highlight the relationship aspect of it as well as to investigate how trust 

and mutual goal influences these relationships. An approach, which is beneficial for new 

software products, is to start involving the end users as early as possible. Customers provide 

the most valuable information on the future potential of the product, they can even participate 

in the co-creation process and share their innovative suggestions (Marzocchi et al. 2001). 

Failure to maintain an open dialogue between end users and development team may result 

in a counter-productive and abrupt change of course in the final stages of the developme nt 

process. To avoid that, it is crucial to always be listening to the core requirements set by the 

end users and conduct beta tests (Figure 9). 
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The beta test is a variation of user acceptance test, it consists of suggesting a group of cus-

tomers to use the newer, but incomplete version of the software. This is done to collect user 

feedback and further improvements before the finish of the development process. Usually, 

users are willing to take part in beta testing either because they are curious and have high 

loyalty towards the product or because their need in the new features of the product is urgent 

and they are able to compromise and experience them even if they are imperfect. Often users 

who are willing to become beta testers are early adopters of innovation and are ready to co-

create the new product. The support provided by the developer helps to lower the knowledge 

barrier and reduce the cost of learning how to use a new software. Thus, user experience can 

affect the success of the software due to network externalities (Cheng 2011).  

 

Allowing customers to lead on the development of new features makes the products and 

platforms more tailored to their needs. The concept of joint creation of goods was first pro-

posed in 2000 by Prahalad and Ramaswamy. One of the features of the modern economy is 

the fact that consumers have become far more interested in co-creating value than in the past. 

Especially in high-technology industry where the value of an end product can change tre-

mendously during the development process. Customers are no longer left alone, uninfo rmed 

and static actors, instead, they are encouraged to be active participants of the development 

Figure 9. An example of the beta test Worddive (2018) 
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process, to connect with the product or service even before it has been launched. The influ-

ence of this consumer of a new age is manifested ubiquitously in many areas, includ ing 

information technology, consumer goods and services (Prahalad et al. 2004). 

 

The traditional value creation process implied that customers do not play a special role in 

creating value. The concept of value creation lies in the fact that it occurs within companies 

as a part of the company's own activities. The role of companies and customers in production 

and consumption is clearly differentiated. In this view, the market is separated from the value 

creation process and does not play a role in creating value. Whereas in co-creation, this com-

pany-customer dynamic is completely different. Consumers become increasingly directly 

engaged in the creation of value. 

 

The co-creation has become a major trend because it helps to address the challenges brought 

by the VUCA world (Volatile, Uncertain, Complex, Ambiguous). In this world, cost man-

agement is not enough anymore, companies need to create new value for customers. This 

process is not an easy path to follow on one’s own. Therefore, by adding different share-

holders to the decision table, companies increase their chances of success. According to 

Payne et al. (2007), the availability of information, know-how, trainings and other resources 

that can be used by clients influence the capacity to accomplish these goals. 

 

The use of co-creation requires significant changes in organizational culture and busine ss 

model. This agile approach to customer relationships reduces risks, but in many ways, co-

creation means accepting uncertainty and managing chaos. Interestingly, Tijmes (2010) have 

investigated the effects of co-creation on new product development in the innovative context 

and claimed that these effects are equally statistically insignificant and economically irrele-

vant, leading to the increase in the probability of success by only four percent. It is noted, 

however, that co-creation brings so-called favorable side-effects in a form of lowering costs 

of marketing research and increasing customer loyalty and trust. 

 

According to Salomo et al. (2003), clients are believed to be a resource of the environment 

which is especially relevant for the company success. Existing and potential clients are those 

who have contextual know-how that is valuable to companies (Von Hippel 2005). Since 

customer knowledge becomes a significant asset for the companies, it creates a premise for 
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achieving competitive advantage. For this reason, companies tend to realize that includ ing 

customers into the software development process is now more relevant than ever. This ten-

dency to fully rely on information about the most important determinants that have an effect 

on consumer demand, forces companies to use different strategies to manage the increasing 

uncertainty and to secure the position of greater knowledge than customers. 

 

Collaboration with clients is one of the ways to align the means of the company with needs 

of the client. It appears to be increasingly relevant for high technology field, where the mar-

ket risks are the highest. Thus, by reducing the knowledge gap between the client and the 

company, the company reduces risks associated with the launch of innovative product or 

service. The most profound way to create value together with customers according to Salomo 

et al. (2003) is to talk and listen to the customer actively and attentively, because it facilita tes 

the adequate exchange of explicit and tacit knowledge between the company and the client. 

 

This level of sincerity can be successfully achieved through joint efforts of clients and the 

company to create an open environment for dialogue, indicating the transparency of mutual 

intentions. Ultimately, this will lead to the added values to both sides, since different choice 

dimensions will become available. Such situations represent the deepest form of joint crea-

tivity (Prahalad and Ramaswamy 2004). 

 

The ability to provide products and services that meet the needs of clients by introduc ing 

customer knowledge through joint value creation, implies that the process should ideally 

lead to the successful innovation. It can be achieved by various means, which are seen dif-

ferently by the researchers in the field. Carbonell et al. (2009) differentiates two precondi-

tions to the innovation success: operational and market. The quality of a product, cost per 

unit and lead time are considered as operational preconditions, while client experience and 

relative sales are the market preconditions. 

 

For consumers, the degree of innovativeness is one of the key characteristics of a quality 

product. Innovation, in turn, is a vague term with various definitions that can mean particular 

things in different contexts. Szymanski et al. (2007) argue that new products cause variety-

seeking feelings and actions, therefore leading to repetitive buying of the product. Besides 

newness, Mohr et al. (2009) emphasizes such important characteristics as practical usability, 
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feasibility, price and expected time to market. In the event that new product or service man-

ages to qualify with all of these characteristics it is more likely to attract customers. 

 

Consumers of the modern markets expect more specific and extensive customizable software 

solutions. Customization is possible with accurate information about the customers and their 

needs.  Information resources, know-how and skills are the most important competitive ad-

vantages on global markets. Customers are widely perceived as the main assets for busi-

nesses. Therefore, managing customer knowledge is vital to supplement the product innova-

tion and new product development as well as increase customer loyalty and relationship 

(Uden et al. 2013). 

 

Innovative companies give power to the customers to be participants and creators. This pro-

cess is described as strategic customer knowledge management and includes obtaining, dis-

tributing and developing further the customer knowledge in order for it to turn into capital. 

The nature of this process of customer knowledge management is continuous and aimed at 

utilizing the results of it inside the company so that it benefits both customers and the com-

pany (Sofianti et al. 2010).  

 

Joint application development is one of the numerous software development methods that 

focuses on enhancing customer participation and accelerating development as well as aiming 

to make requirements more detailed and comprehensive. The broad philosophy behind it is 

user-centered software design process (Figure 10). The graph clearly indicates the iterative 

process of agreeing with clients on every step of the process. 

 

Productive companies deliver products and services to customers and therefore satisfy them. 

Because of that, customer knowledge must be maintained so that companies can be confident 

that they will always meet the current needs of customers (Plessis et al. 2004). A notable 

example of co-created software product is Linux. The operation system software is open-

source and allows millions of customers and software developers to improve and give feed-

back on its features. 
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Customer knowledge management is a blend of the instruments and processes which are 

utilized by the firm to collect, accumulate, structure and interpret client information to 

strengthen its sales performance. In knowledge management the point of view is from within 

the organization, and it focuses on customer information exchange between employees. 

From the perspective of business goals, knowledge management seeks to improve perfor-

mance and pace, while customer relationship management aim is to develop its customer 

portfolio and keep existing customers. The tasks of customer knowledge management are 

cooperation with customers and shared value creation (Uden et al. 2013). To start customer 

knowledge management process, it is important to rightly perceive the value of the customer 

knowledge and accordingly align it with the software development process. 

 

Customer co-creation is seen as an essential way to enhance innovative activities. Without 

doubt, co-creation is a long-term trend. Forefront companies learn how to utilize its benefits 

and become top-performing in customer research and development. Most significantly, co-

creation is a key opportunity for discovering the enormous resourcefulness of external actors 

as a tool for solving the most quintessential element of business which is to know its cus-

tomers. The instrument for it is simply genius – to cooperate and create environment for 

comfortable sharing of knowledge.  

Figure 10. User-centered software design process 
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2.4 Success factors in software product development 

 

For the purposes of this thesis it is essential to distinguish between the success factors of 

new product development and new software development processes. Essentially, the success 

characteristics of new product development process also relate to new software development 

process, with an exception of the influence of a few internal elements. Thorough assessment 

of success factors of new software development process requires understanding of what 

leads to success in general new product development applications. By doing that, it is possi-

ble to further and deeper see the NPD phenomenon in the perspective of new software de-

velopment. 

 

According to Trott (2005), the generally successful new product development process has 

two primary features, first being able to develop right products at the right time (product 

innovation management) and second being able to develop the products right (product de-

velopment process). Other researchers distinguish parameters such as the quality of the prod-

uct, cost & time of development (Mäkela, 2008); or more precisely technical performance, 

innovation degree, manufacturing and design costs, level of service and attractiveness of the 

product or service (Krisnan and Ulrich, 2001).  

 

Besides these factors, there are several more generalized viewpoints from new product de-

velopment research unattached to the particular industry. For example, Day (1994), Souder 

and Monaert (1992) claim that cooperation between marketing and research and develop-

ment is vital to the success. Cohan and Unger (2006), Nonaka and Takeuchi (1986), in turn, 

support the vision that team and management capabilities are the one and only most far-

reaching characteristic of the successful venture. An overview of the NPD success factors 

derived from research is presented in Table 7.  

 

Table 7.Success factors of new product development derived from key research 

Authors Success Factors 

Trott, 2005 Ability to develop right products at the right 

time (product innovation management) and 
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ability to develop the products right (prod-

uct development process). 

Mäkelä, 2008 Product quality, development cost and de-

velopment time 

Krisnan and Ulrich, 2001 Product technical performance, innovative-

ness, cost (design and production), service 

level, lead time, and market fit (attractive-

ness) 

Day, 1994; 

Souder and Monaert, 1992 

Cooperation between marketing and re-

search and development 

Cohan and Unger, 2006; 

Nonaka and Takeuchi, 1986 

Adaptive management style, team capabili-

ties (hiring top talent), entrepreneurial lead-

ership, 

 

Essentially, the success characteristics of new product development process also relate to 

new software development process, with an exception of the influence of a few internal ele-

ments. MacCormack (2001) argued that user engagement at an early stage and systematic 

architecture design have a pivotal role in the success of innovative technology product/ser-

vice. The factors found to be relevant in software development context are summarized in 

Table 8. 

 

Table 8.Success factors of new software development derived from key research 

Authors Success Factors 

Colby et al., 2015 Culture, feedback, communication, staff-

ing, collaboration, time/budget 

Sudhakar, 2012 Top management support, communicat ion 

in the project, clear project goal, user in-

volvement, team work, reliability of output 

and project planning 

Chow and Cao, 2008 Correct delivery strategy, proper use of ag-

ile software engineering techniques, strong 

team capability, adaptive management style 
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Baskerville et al., 2006 Quality, cost, and development speed 

MacCormack, 2001 Product quality (reliability, technical per-

formance, breadth of functionality), superi-

ority to the competitors, project resource 

productivity 

Curtis et al., 1988 Software productivity and quality 

 

In the past two decades, many studies have been conducted on the overall success factors 

and associated risks in the development of software. Nonetheless, occurrences of new prod-

uct development studies related to the software are notably limited. Colby et al. (2015) re-

search is particularly relevant for the purposes of this study. The research aimed at develop-

ing succinct yet detailed diagnostic tool that was also reliable and valid. The outcome of the 

research was Product Development Success Index that recognized culture, feedback, com-

munication, staffing, collaboration and time/budget focus at key success factors for new 

product development in the software industry (Figure 11) 

It is interesting that the factors are not entirely technology- linked, but rather quite few of the 

factors are associated with technology. Culture, for example, implies that leadership really 

fosters and supports innovation initiatives. Another characteristic, customer feedback proves 

that it is essential to consistently integrate this feedback and knowledge into further versions. 

Culture, 28%

Feedback, 
20%

Communicati
on, 19%

Staffing, 15%
Collaboration, 

13%

Time/Budget 
focus, 5%

Culture Feedback Communication

Staffing Collaboration Time/Budget focus

Figure 11. Sub-Index Importance to PDSI (Colby et al., 2015) 
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Communication between development and marketing functions is of course the key to trans-

parent processes. Staffing is important in a wider sense: outsourcing and diversity should be 

taken seriously. Team collaboration involves the absence of hierarchies and open environ-

ment. Finally, time and budget considerations, which are believed to be the most measurable 

indicators are in fact proved to only slightly affect the success of new software product de-

velopment (Colby et al., 2015). 

 

Moreover, the research found out that success is directly connected to the implementation of 

agile frameworks.  While twenty six percent of respondents ranked “successful” implement 

agile thinking to some degree, respondents that were ranked as “rarely successful” do not 

implement any practices of the agile approach to software development. This finding was 

supported by other research on this topic e.g. Bavani (2009), Ahimbisibwe et al. (2015). 

Kettunen (2009) concluded that agile software development has better chances of being ef-

fective if implemented using the strategic business angle (outside-in) while considering the 

fact that software development functions are components of the overall value-creation sys-

tem in the new product development context. 

 

The capability to successfully develop new software products and services is increasingly 

becoming critical for the company of the future. And the focus on process quality will only 

continue to grow since customers are already adopting new technologies at almost the same 

rate as they evolve on the market. The adoption rates for high technology are also higher 

than ever (Hall and Khan, 2003; OurWorldinData.com, 2018). Nowadays, the firms that re-

alize that they have to adopt to the change in market and consumer trends in high tech context 

are the most likely to succeed in the world of new business models and disruptive competi-

tors. The framework that reflects these issues by Colby at al. (2015) is presented in Figure 

12.  
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2.5 Managerial influence of software development process 

 

Previously, software was sold mostly in packages, like a product. Today, in the internet -

based market, most companies choose another business model which is called Software-as-

a-Service (SaaS). Software is used to design all kinds of consumer and industrial goods, it is 

present in every industry in varying degrees. Ecommerce has become a huge trend, with 

more and more people buying things online every day for both personal and business needs. 

The transition has inevitably caused changes to the business models and management prac-

tices.  

 

The software industry is experiencing a fast and steep growth and the release of new products 

happens every day. This continuous change pushes the demand for the emergence of new 
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Figure 12.Product Development and Innovation Success Framework Adopted from Colby et 

al. (2015) 
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management practices and overall catching up in new product development from other 

fields. Similarly to how Ford and Toyota have changed perceptions in management, software 

industry representatives are doing it today (HBR 2014a) 

 

Amazon is the world’s leading Ecommerce company. It has disrupted the online market with 

its entirely different and more efficient approach to software development. The difference is 

that Amazon’s core online eCommerce application is split into smaller responsibility zones. 

Each developing team is responsible for a small part of the system and supports only a num-

ber of services, releasing the changes to them as soon as they are ready. These updates are 

happening every eleven seconds reaching eight thousand updates in a day. While competi-

tors roll up one release every nine weeks, Amazon continuously improves its architecture 

and processes. 

Management practices that facilitate the traditional approach, including hierarchy and mi-

cromanagement are slowing down the progress that could have been made with agile models 

of new product development. High-tech industry was built around the concept of constant 

innovation and in needs modern management practices that support it, not dim its fire. Soft-

ware development process and related managerial practices are serving as a template for 

more and more continuous business development and perpetual creation of innovations 

across different industries.  

 

Scrum, for example, have gained recognition among project managers and success in the 

Silicon Valley for new product development effectiveness, but in the general business prac-

tice Scrum remains an underrated and unknown methodology despite the fact that agile -

thinking is suitable for any industry where in the process of creating a product conditions 

may change, and flexibility is needed. 

 

In the modern globally changing environment and complex markets filled with software 

products and applications most of the giants understand the importance of management of 

the new software development process. Financial figures started to play significant role and 

companies more often choose to start to develop their new software in the cheaper labor 

markets. Many companies have strong concerns about international development teams as 

they are far more challenging to manage and therefore it could be harder to achieve results. 
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According to Uotila (2003), the role of new software development management is more sig-

nificant in global software development ventures than in local ventures.  Remote work has 

confidently entered the everyday lives of software developers around the world. Some travel 

around the world and work in exotic countries, because all that is needed for productive work 

is the fast Internet. However, working as a remote developer, one often cannot come face-

to-face with a client, personally present the project, sit down at a desk with a colleague to 

solve a problem together. Because of this, some may have the impression that the remote 

work has a number of serious shortcomings. Remote developers as a whole are happier, work 

harder, and quickly learn the appropriate tools for teamwork. Of course, remote work is not 

an easy thing. 

 

In fact, business leaders fluctuate between remote and combined teams. The author of the 

latest sensation was Marissa Mayer, who calls Yahoo employees to return to Sunnyva le . 

Many remember her memorandum of "no-at-home-work", discussed in February 2013 in the 

ruling circles behind closed doors (Businessinsider.com 2013). One of the myths about re-

mote employees is that they sit at home with folded hands and skip their work. For some, it 

is fair, but such people will be unproductive in the office too. This does not apply to qualified 

team members motivated to fulfill their role in your mission. Indeed, the Stanford study 

demonstrated: remote workers are more productive. However, the authors explain that it 

seems to that the higher the degree of automation of work, the more significant are the ben-

efits (HBR 2014b). 

 

A fully virtual team embeds the documentation into the network that provides the work. 

During meetings Google Docs is working by collecting all ideas in real time. It is possible 

to submit the artifact for consideration to the internal network so that each team member can 

see and express their opinion. Everything that is done, and every decision taken is docu-

mented for everyone which enhances productivity. 

 

The ambiguity of high-tech environment causes managers to rely on their ability to deal with 

the consequences by managing uncertainty. It tends to increase their commitment and there-

fore willing to succeed with the venture. This results in a biased perspective on the data e.g. 

market research so that it is consistent with their plans to launch new software. Mohr et al. 
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(2010) argues that the more motivated the decision maker is the more likely he or she is to 

seek information that supports his or her beliefs. (Boulding et al. 1997) 

This can happen when neutral results perceived as favorable or negative results are neglected 

because they prove opposite to the manager point of view. Keil and Montealegre (2000) 

claim that misinterpretation of negative results as positive happens much more often than 

vice versa. These prejudices are one of the reasons why the quality and reliability of infor-

mation influencing the decision to cancel the launch of a new product does not always lead 

to action. 

 

Solving this issue does not seem like an easy task. It is inefficient to expect from decision 

makers to establish and follow a no-go rule, because to take actions they need to understand 

and accept the possible existence of the problem. Managers should be conscientious towards 

negative information and analyze it critically to be able to identify the issue (Keil and Mon-

tealegre 2000). 

 

In addition, the choice to revoke implies careful review of the already decided strategy, both 

in defining and redefining the scope of the problem by management. Challenges arise be-

cause of contradictory opinions and management styles. While some interested parties are 

only interested to keep things as they were, others are always forcing change and adaptabil-

ity.Complicated decision-making in volatile high-tech industry suggests that managers 

should look for different opportunities and to try to access realistic information about the 

problems and identify promising directions. 

 

Here, creative approach is essential to address known issues from a different perspective as 

well as contributes to the development of innovative culture in the company. The motivat ion 

of team leaders can spread among the team and can lead to common feeling of inspirat ion 

and high team spirit. Thus, it makes sense to distribute critically minded people separately 

from creative people from the very beginning. The team of developers of new software re-

quires a management figure, a person who will be responsible for making the decision to 

alter or cancel the plans based on reliable information and feedback.  
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Change management is an essential skill during the launch of the new product and manage-

ment representatives should be able to convince others, create alliances and implement ac-

tion plans. Sometimes, if the decision is made from the top the execution runs smoother and 

with less objections. Biyalagorsky et al. (2006) argue that managerial system must be 

changed according to needs of the company. Ideally, an external executive with no previous 

opinions on the new product shall enter the firm and decide whether to go or no-go to market.  

Authors emphasize the importance of unbiased information sources as well as creation of 

guidelines and protocols for adequate decision making. An outline of the recommendations 

to management, based on most common biases, by Mohr et al. (2010) is prepared in Table 

9. 

 

Table 9. Managerial biases and ways to cope with them Modified from Mohr et al. (2010) 

 

Bias Indication Recommendation 

Data manipulation and  

negligence 

Managers justify the use of 

information that it is con-

sistent with their plans 

while ignoring the negative 

information 

Replace a leader who is too 

conservative and make 

managers responsible 

Investment-related Unreasonable desire to con-

tinue the launch of a new 

product due to already in-

vested money 

Create a list of unforeseen 

circumstances leading to 

withdrawal, when the budg-

ets are inadequate 

Inaccurate assessment of 

the situation 

The tendency to inade-

quately correct the esti-

mates from the original 

value 

Seek independent expertise 
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The decision maker of a high-tech start-up company is faced with a number of challenging 

decisions as they have to balance between marketing team and software development team 

whilst maintaining fresh look. Usually, the CEO of a start-up is engaged in all sorts of tasks 

with no clear definition of his or her role in each function. This creates the premise for the 

conflict of interest and the battle of opinions. The team leader usually participates in mar-

keting and research activities, e.g. interviewing potential users, conducting market research, 

pricing, competitor analysis. However, during deployment if the software, priorities tend to 

shift towards the software development team management, because the risks are often there 

at the launch stage. 

 

The duties of the founder are certainly complex and versatile. One should be able to manage 

development of marketing materials, communications and PR, acquiring first customers and 

getting them on board for further co-creation, arranging meetings and showings with key 

people in the industry and investors, learning how to patent the invention and effective ly 

growing knowledge about software that is being developed. These processes are presented 

in Figure 13. 

 

  

Schedule 

Short itera-

tions 

Quality 

Continuous customer 

feedback loops 

Cost/Resources 
Incremental delivery 

Functionality 

Customer-cen-

tered feature 

definition 

Figure 13. Key management attributes of agile software development. Adopted from 

Kettunen (2009) 
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3. RESEARCH DESIGN, METHODOLOGY AND PROCESS  

This chapter contains information about research design, methodology and process. First, 

the design of the research is explained in connection to the research context. Second, the 

methods that were chosen for the collection and analysis of data are described in detail. The 

applicability and relevance of the methods is discussed. Finally, the reliability and valid ity 

of the data is justified, as well as ethics of the research process are considered. The chapter 

presents general information about research process and covers the research methodology 

applied in the empirical part of this thesis. 

 

3.1 Research design  

 

During research design process, data collection strategy was formulated as well as theoreti-

cal literature and empirical gathering of information were planned. Research design is a plan 

for collecting and analyzing evidence that will make it possible for the investigator to answer 

whatever questions he or she has posed. The design of an investigation touches almost all 

aspects of the research, from the minute details of data collection to the selection of the 

techniques of data analysis (Ragin 1994, 191). 

 

This research was designed as an exploratory study, which is considered to be particula r ly 

appropriate approach for making clear the studied phenomenon (Saunders et al. 2016, 175). 

For this reason, the choice of questions was made to reflect the focus on deep meaning and 

sub context of the matter of new software development process. The questions should start 

with “why”, “how” or “what” so that they facilitate the uncovering of the true reasons behind 

the phenomenon in focus (Saunders et al. 2016, 43).  

 

Qualitative research design decisions are usually made based on complex philosophies of 

how data has to be collected and analyzed. In other words, researchers interact with partici-

pants and try to gather as much specific information as possible. From this information then 

patterns or common findings are identified, based on which an assumption is created. This 

approach is called inductive reasoning, where researcher derives general principles from 

specific observations and search for the proof, linked to the context, which was studied. 
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3.2 Research methodology 

 

Methodology (sometimes called “the philosophy of methods”) refers to organizing princi-

ples, which provide the procedure for guiding the research process and research design. 

Methodology is how knowledge is discovered and analyzed in a systematic way (Eriksson 

and Kovalainen 2008). 

 

The research methodology applied to the empirical part of this thesis is qualitative, therefore 

the main relevant qualitative method was chosen as semi-structured interviews. Qualitat ive 

research is endemic by nature and is based on relativist ontology, where findings are consid-

ered subjective and co-created. In the methodology of qualitative research, data is collected 

through in-depth interactions. The goal of qualitative research is to recon-struct and interpret 

subjective meaning in relation to its context (Killiam 2013).  

 

Qualitative research is focused on business-related phenomena in its real-life contexts. It 

usually answers the question of why things work in a specific way or how we can understand 

them. Qualitative research is an adequate method of knowledge production and it does not 

need any link to quantitative research. Qualitative methods usually generate a lot of specific 

and complicated data about limited number of individuals and cases. This positively affects 

the comprehension of the cases and circumstances in question but lowers the degree of pos-

sibility for general conclusions (Patton 2002). 

 

3.3 Data collection methods 

 

Primary data was collected by means of informal semi-structured interviews that took place 

in Helsinki Metropolitan Area in April 2018. X representatives of start-up companies were 

interviewed and X representatives from spin-out companies. The roles of the interviewees 

varied from software developers to marketing specialist and co-founders. The interviewees 

agreed to participate in the research anonymously and therefore roles and companies are not 

to be cross-references and released. This was decided because of the fact that start-ups and 

spin-outs are usually of small size and it is easy to guess the respondent. Information about 
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the interview process is presented in Table 10. The list of interview questions could be found 

in Appendix 1. 

Table 10. The list of interviews 

Interview participant Date Start-up/Spin-out 

Interview participant 1 17.04.2018 Start-up 

Interview participant 2 18.04.2018 Spin-out 

Interview participant 3 21.04.2018 Start-up 

Interview participant 4 22.04.2018 Start-up 

Interview participant 5 22.04.2018 Spin-out 

Interview participant 6 24.04.2018 Start-up 

Interview participant 7 25.04.2018 Spin-out 

Interview participant 8 25.04.2018 Spin-out 

Interview participant 9 28.04.2018 Start-up 

Interview participant 10 29.04.2018 Spin-out 

 

Semi-structured interviews are a blend between structured and an informal approach to the 

interview conduction process (Hisjärvi et al. 2009). There is a predefined list of questions, 

however wording and order of them can be slightly modified to better suit the achievement 

of the research aim. In order to have more insight into the new software development process 

implications in Finnish high-tech start-ups and university spin-outs, semi-structured inter-

views were conducted, since they require reasonable use of time and better suited for the 

purpose of analyzing the contexts of the issue. The choice of qualitative approach for data 

collection makes it easier to find the premise and reasons of the phenomenon or behavior. 

The advantages of semi-structured interviews lie in the miscellaneous answers which can 

raise subjects that were not assumed by the researcher of beforehand (Hisjärvi et al. 2009). 

  

The majority of research conducted with qualitative research interviews view the knowledge 

obtained during interviews from a realistic or relativistic perspective. Meaning that the per-

ceived reality is in fact a reality derived from social construction, where all actors equally 

participate in the creation of truth (Denzin & Lincoln 2011). 
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In qualitative research, sampling is defined by the specifics of the study, where research 

objectives and the characteristics of the study population (such as size and diversity) deter-

mine which and how many people to select. Purposeful sampling was used. Purposeful sam-

pling is a technique widely used in qualitative research for the identification and selection of 

information-rich cases for the most effective use of limited resources (Patton 2002). 

 

The method required direct contact so that respondent can be interviewed in the natural con-

text, and so that rapport can be created. Invitation inquiries were sent to the respondents by 

email and interview date and time were agreed. The interviews were individual and lasted 

from 30 to 45 minutes. The interviews were conducted in English. Audio recordings were 

conducted with verbal consent of an interviewee. Written notes during the interviews sup-

ported data collection process. All the notes and recordings were subsequently transcribed 

and analyzed. In the beginning of each interview, the purpose of the research was clearly 

stated, research interests were discussed, and ethical aspects were covered.  

 

The interviewing process took place in a calm, quiet atmosphere: coffee shops, coworking 

spaces and meeting rooms. In general, spin-out representatives were more hesitant when 

answering questions related to understanding the business terms and sharing information 

about funding. What is more, start-up representatives were clearly open and enthusiastic and 

one of them even asked the interviewer to join the team to do marketing research. The level 

of motivation and attitude to the company was quite high among all respondents and the 

author tried to maintain a neutral-optimistic tone of the interview.  

 

Secondary Data collection was performed via the extensive ethnography research. Several 

similar academic works were identified and used as a source of qualitative information. In-

dustrial and governmental reports have been chosen as well, e.g. European Commission re-

ports and United Nations reports. Online data was widely used and websites of the start-ups 

and spin-outs before the interviews with their representatives and to complement the primary 

data gathered during the interviews. 
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3.4 Data analysis methods 

 

Simply observing and interviewing do not ensure that the research is qualitative. Hence, the 

qualitative researcher must also interpret the beliefs and behaviors of participants (Janesick 

2000). Data should be transformed into results in order to solve research problem and explain 

the phenomenon. The analysis of the data is a process of turning the data into the results of 

the study. Massive amounts of data have to be fitted into concise statements which depict, 

clarify and foresee conclusions on the research topic (LeCompte & Schensul 1999).  

 

Reflection is an essential part of qualitative research process, it takes place ahead, amidst or 

after the actual study and aims at allowing readers to understand the context in more detail. 

The key principle of reflection is not to neglect the biases of the researcher, but rather to 

acknowledge them in adequate and direct manner so that subjective views and beliefs of the 

researcher are expressed. It contributes to the overall understanding off the context and prism 

of the study by the readers. can better understand the filters through which questions were 

asked, data were gathered and analyzed, and findings were reported (Sutton & Austin 2015). 

 

To conduct qualitative research researcher has to put him or herself in the situation of another 

person and see the world from the point of view of this person. According to Hsieh and 

Shannon (2005), the analysis of the qualitative content is a part of subjective interpretat ion 

of information via an analytical process of determining topics and patterns.  

 

The main idea of data analysis and management is that it should be true for the respondents. 

It is the responsibility of the researcher to present and portray their opinions and feelings in 

a manner that is true, useful and interesting to the reader. It is often the case that the re-

searcher starts to understand and feel the experience of the interviewees connected to phe-

nomenon therefore developing empathy and deep rapport. It brings up the topics and ques-

tions that could be discussed in further interviews. Thus, the story of one respondent forms 

the perception of following and so on. The task of researcher here is to reach the saturation 

of the answers that clearly shows that the new knowledge has been created (LeCompte 

2000). 
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Coding is the next important issue that influenced the analysis of the data in this research. 

After transcription and checking of the interview input data: audio recordings and notes 

proved to be useful sources of information to facilitate this process. Coding process consists 

of the recognition of topics, questions, similarities and differences which are unveiled in the 

stories of interviewees and portrayed by the researcher. The coding truly affects the ability 

of the researcher to see the situation from the viewpoint of the respondent (Sutton & Austin 

2015). 

 

Because of the period between the data collection and analysis memory bias towards the 

context and atmosphere of the interview is common. During this study the time gap between 

the collection and analysis of data was from one to two weeks and it did not influence the 

interpretation of data. However, understanding the possibility and premise for biases helped 

to manage them during the process of analyzing the data. 

The analysis of the interviews was made implementing inductive approach by classifying 

the information in two stages. Stage one is to design the distinct categories established after 

the interviews or previous literature. During stage two, the information is organized into the 

previously defined categories (Saunders et al. 2016). 

 

According to Myers (2009), the goal of the analysis of qualitative data is to convert the data 

into the meaningful information. This study uses an inductive systemic approach to analysis 

of the interviews by classifying the information in two stages. Stage one is to design the 

distinct categories established after the interviews or previous literature. During stage two, 

the information is organized into the previously defined categories (Saunders et al. 2016).  

 

Throughout the process of data analysis, researchers create classifications of subject matters 

at various levels of abstraction. These classifications are ubiquitous, and they are arranged 

into patterns during the pattern stage of analysis. In the structural stage, patterns, in turn, are 

arranged into structures that illustrate and interpret the subject of the study (LeCompte 

2000). Another method used during the data analysis process besides pattern matching is 

explanation construction. This study pays great attention to the association of empirical find-

ings with the theoretical part previously discussed. Explanation building method is applied 

during the analysis of data and creation of the explanatory structural narrative.  
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3.5 Reliability and validity 

 

The ultimately important characteristic of a thorough research is trustworthiness. Trustwor-

thiness includes four characteristics: credibility, transferability, dependability, and confirm-

ability (Lincoln and Guba 1985). Validity and reliability of results can be limited to the 

nature of qualitative data, which tend to be affected by a range of factors and may vary due 

to changes in context. High interrelation with context matters may reflect on dependability 

criteria of this study e.g. internal economic situation and interviewee attitude bias may affect 

the answers.  

 

In order to clarify the uncertainty of qualitative research setting, a comprehensive overview 

of factors, which affected the way data had been collected was presented. According to Sten-

backa (2001), the validity of the research can be achieved if the interview participants can 

speak freely about their knowledge, the sampling is done right, and the interviewer does not 

push respondents to the expected answers. The smooth connection of existing literature and 

theoretical frameworks to the research questions and interview questions of this study also 

contributes to its validity (Kumar 2005). 

 

The credibility of qualitative research depends on the richness of the information collected, 

rather than the amount of data collected (Patton 2002). Honesty of all participants cannot be 

assured. However, all respondents were aware of confidentiality and genuine reasons behind 

the research. The exploratory nature of the research supported the idea of acquiring infor-

mation from credible sources, so a great attention was paid to the issue of truthful meaning 

of matters. Theoretical framework was carefully designed in order to support the findings 

and line them up with existing concepts. In order to achieve better transferability, appropriate 

methods were used, such us semi-structured interviews, which allowed to study the phenom-

enon comprehensively. 

 

The data in this research presented in a way that can be understood by others. To assure 

confirmability of the research, data collection and interpretation processes were carefully 

designed. Analysis of the results has been done with a great amount of critical thinking and 

common sense. During data collection process a focus on details was made, so that important 
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insights are not missed. In order to ensure that the findings are the result of the experiences 

and ideas of the respondents, rather than the characteristics and preferences of the researcher, 

natural ability of an author for self-reflection had a great significance. Ability of the re-

searcher to understand and describe predispositions for bias towards the study object are 

considered beneficial. 

 

In conclusion, the research methods chosen supported the context of the research and have 

been implemented ethically and transparently. Interviews were conducted in person, which 

could have caused subject or participant bias (Saunders et al. 2016). The names and specific 

data were removed, and internal secrets were not disclosed. 
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4. FINDINGS  

 

In this chapter the results of the study generated through analysis are presented, with their 

interpretations regarding research context. The research methods in this work were semi-

structured interviews with representatives from start-ups and university spin-outs, which cre-

ated primary data for analysis; and ethnography research, which created secondary data. The 

outcomes of the empirical part of the research are connected to the concepts introduced in 

theoretical parts in the next chapter. 

 

Interview questions were designed so that strategical and general information could be gath-

ered; opinions towards new software development process were identified and paths to busi-

ness success were revealed. The results of the primary data collection are presented in the 

tables 11 and 12. 

 

4.1 Start-ups 

 

After transcribing and analyzing answers of respondents from start-ups, it is possible to iden-

tify the following patterns. In start-ups participating in the study, there is a similar position 

traceable regarding the key success factors. In fact, three respondents out of five expressed 

the opinion that understanding the client leads to success. However, the larger and older the 

start-up, the more there is focus is on the quality and competitive excellence of the product 

itself, in which customers' innovations and suggestions are already considered.  

 

What is more, it did not seem possible to find patterns of a similar approach to the process 

of developing new software, but it can be concluded that all start-ups have different percep-

tions of the importance of this process. Only one respondent named two agile methodologies, 

but even them are not strictly implemented. It is obvious from the interviews that young 

companies have little thought on the very process of developing new software, their focus is 

shifted to attract the first customers and make a minimal viable product that can compete in 

the free market. It is justified by the respondent from start-up:  
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“We aimed from the beginning to be the best on the market and offer the best solutions to 

our customers no matter what.” 

  

In startups founded with the help of angel investors there is a clearer perception of customer 

co-creation and involvement of customers during the development process. This can be ex-

plained by the fact that the angel investor has a strong credibility for the founders of the start-

up and often understands the business in a particular industry better. Thus, those startups that 

from the very beginning are trying to get an expert from the industry into their advisory 

board have a greater focus on the result and listen to the advice of the angel investors.  

 

The key finding was the fact that startups have a distinct focus on the speed of development 

and deployment of the new system for the first customer. Short deadlines, hectic require-

ments and the general atmosphere of the startup, about which so many people write really 

was mentioned by all respondents. For example, the respondent from the second startup 

comments on this: 

 

“The best part of it is the start-up spirit, everyone is always working on something. There 

is sometimes not enough time for sleep, because the speed of realization and implementa-

tion is crucial.” 

 

Overall, the findings showed solid motivation and recognition of its importance to the team 

as well as some considerations towards product quality and business strategy. The angle of 

most of the respondents from start-up was business-oriented with a twist of technologica l 

superiority. Importance of forming good team and recruiting right talent was mentioned. The 

vision of the leader is considered one of the key success factors.  

 

 

 

 

  



64 
 

Table 11. Results of interviews with representatives of start-ups 

 Start-up 1 Start-up 2 Start-up 3 Start-up 4 Start-up 5 

Field VR game 
zone 

Mobile app 

for learn-
ing lan-

guages 

Profes-
sional in-

formation 
manage-

ment sys-
tems 

Sales intel-
ligence 

platform 

Cloud-based 

solutions for 
managing IT 

devices 

Employees 5 8 17 110 27 

Year of 

founding 
2017 2016 2014 2013 2006 

Funding 

source 

TEKES,  

private 

Private, 

EU 
 

Angel  

investor 

Private, 

bootstrap 

Angel  

investors 

Approach to 

new soft-

ware devel-

opment pro-

cess 

Brainstorm-
ing; 

customer co-
creation; 

trend captur-

ing 

Short 
deadlines, 

brain-
storming, 

agile 

(scrum) 

Scrum not 
followed 

strictly. 
Kanban 

also. 

Integration, 
develop-
ment is 

based on 
dialogue 

with our 
users 

cloud-based 
‘out-of-the-

box’ solution, 
all-in-one so-

lution 

Customer 

co-creation 

Suggestions, 
reviews and 

employees' 
personal ob-
servations of 

customers' 
behaviors 

User needs 
analysis 
before the 

initial de-
velopment; 

testing and 
feedback 
phase  

New fea-
tures dis-

cussed with 

some cus-
tomers. Ini-

tial devel-
opment 
with one 

customer. 
Once a 

year demo 
with new 
features. 

Customer 
Success Di-
rector, im-

portant to 
find a cus-

tomer 
who’s 
happy. 

Include cus-
tomers in the 

product and 
the software 

development 
processes, 

customer fo-

cused philos-
ophy, 

knowledge 
base 

Success  

factors 

Understand 

trends and 
customer 
needs (in-

cluding latent 
ones) 

High atten-

tion to de-
tails, 

Speed of 
realization  

Close to 
clients from 

the begin-
ning. Good 

team. Dele-
gating to 

others 

User-
friendly 

platform. 

Be the best 
in your 

market, 
have a 

competitive 

product 

To offer the 

most compre-
hensive Soft-
ware-as-a-

Service on the 
market 
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4.2 Spin-outs 

 

Analysis of the interview with representatives of spin-outs revealed the following trends. In 

companies that have ties to universities, investment in research and technology development 

has been named twice as one of the key success factors. A representative of the spin-out five 

commented on that:  

 

“Our products stand firmly on piles made from years of research conducted in our partner 

research institutes.” 

 

Without doubt, these spin-outs remember their roots and strive to utilize academic 

knowledge to multiply business success. In fact, the university spin-out is by definition a 

new firm, created primarily for the practical application of intellectual property, which was 

developed by the university (Shane, 2004). In principle, the purpose of university spin-out 

is to commercialize the innovative technology, which was justified in this study. 

 

The main pattern observed during interviews with representatives of spin-outs is that four 

out of five clearly expressed that they use agile philosophy and frameworks related to it. The 

respondent from the first company was even more precise:  

 

“Since the number of employees is small, we are a team of six, the whole team uses Scrum 

framework and is very pleased with the result.” 

 

In larger companies, it is more difficult to establish the process of Scrum management prac-

tices, and many just approaching it, whereas a small scale of university spin-out allows to 

fully feel the benefits of a flexible but manageable task management methodology. In an 

interview with a representative from the second spin-out, it turned out that the founders ini-

tially knew a lot and were evangelists of a flexible agile approach to software development 

and brought this passion to the spin-out company. Also, it was mentioned that univers ity 

habits to studying global trends help to keep a hand on the pulse and to be interested in 

innovative approaches. 
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Spin-out number five also emphasized the importance of a strong expert board performing 

the functions of an advisers, decisions on collection of feedback from clients at a prototyping 

stage have been put forward by one of the most experienced members. When asked about 

key success factors, respondent from spin out four said: 

 

Key success factors are first –  user-centered design, always think about the customer!  

And second: to develop operations not just next to the university but to establish contacts 

in the industry with other companies, look around, study demand. Understand how to ex-

pand the business and constantly look for opportunities to improve and develop the prod-

uct or service. 

 

Attitude towards clients in spin-outs is not very well developed, because the Academy is 

somewhat distanced from reality and clients. Studies of consumers often do not give a real 

picture of the world. In order to overcome this barrier, spin-outs aim to create partnerships 

with already profitable companies in the market and conduct testing on potential customers 

of these companies. 

 

Involvement of the client at all stages of software development gives advantages in a higher 

probability to satisfy the desires and needs of the client, for the developer this reduces the 

amount of unnecessary functionality. Representative from spin-out number four has ex-

pressed an observation from meetings with customers: 

 

“When testing with a client, you understand that out of ten functions they will only use 

two.” 

 

The philosophy of doing business in small university spin-outs does not need to be philan-

thropic since improving business skills occurs by communicating with entrepreneurs at con-

ferences, professional communities and accelerators on campus. The respondents expressed 

clear interest in further professional development as specialists in their area of expertise.  
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Table 12. Results of interviews with representatives of university spin-outs 

 

 Spin-out 1 Spin-out 2 Spin-out 3 Spin-out 4 Spin-out 5 

Field 

Android  

mobile  

application 

Mobile app 

with social 

impact 

Real-time 

simulation 

Wireless 

network  

design 

Smart 

spaces 

N of em-

ployees 
6 7 19 49 9 

Year of 

founding 
2017 2015 2005 2000 2015 

Funding 

source 

TEKES, 

University 

TEKES, 

private 

TEKES, 

University 

TEKES,  

private 

TEKES, 

University 

Approach to 

new soft-

ware devel-

opment  

process 

Agile 

(Scrum) 

Agile 

framework 

 

In-house  

development 

Agile envi-

ronment, 

minimizing 

deployment 

time 

Open 

source 

software, 

agile 

Customer 

co-creation 

Beta testing 

the applica-

tion 

Discussing 

with end 

users. Go-

ing to their 

places 

 

Involving the 

customer 

closely in the 

development 

process, 

demonstra-

tion of the 

product under 

development 

Training 

programs, 

personalized 

product de-

mos Cus-

tomer Expe-

rience and 

value 

Ad-hoc 

user 

Interac-

tion, feed-

back col-

lection 

Success  

factors 

Vision, pas-

sion, focus 

on product, 

delivering 

good quality 

Number of 

users. Sat-

isfaction of 

end users 

with the 

service 

Motivated 

team of pro-

fessionals, 

invest in re-

search and 

development 

Create the 

easiest-to-

use, most re-

liable solu-

tions on the 

market 

Research 

base, 

strong ad-

visory 

board 
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5. DISCUSSION 

 

This chapter discusses the findings on the research, using an analysis of theoretical back-

ground as well as empirical findings in order to outline the answers to the research questions 

and present the insights, which helped to achieve research objective. The applicability of 

certain theoretical concepts and frameworks is examined in connection to the research con-

text. 

 

The chapter highlights how the research aim was achieved through answering research ques-

tions. Since this thesis primary purpose was to determine the influence of new product de-

velopment process design on the effectiveness and success of new software companies in 

Finland, them being start-ups and spin-outs. Further investigation included the comparison 

between the characteristics of successful software start-ups and university spin-outs in Fin-

land.  

 

5.1 Influence of NPD process design on innovative start-ups and spin-outs 

 

RQ1: How new product development process design affects the success of innovative soft-

ware start-ups and university spin-outs? 

 

Following the results of this qualitative study representatives of startups do not draw a par-

allel between the efficiency of the software development process and commercial success. 

Strong beliefs that commercial success comes to those companies who are able to put on the 

market the most high-quality product faster than competitors. This is supports the viewpoint 

of Skok (2010) that every early stage high-tech Software-as-a-Service company has to focus 

on scaling the business as fast as possible to capture the largest market share it possibly can 

before new competitors enter the arena. In high-tech markets there is a clear advantage of a 

pioneer, who focused on speed and commercialized the idea faster than everyone else.  

 

Newly-established start-ups are less likely to think about involving the users in the develop-

ment process to improve the final result. According to the results of the study, these under-

standing comes to those start-ups that more or less firmly stand on their feet and who have 



69 
 

support and advice from the angel investors. Small number of start-ups realizing the connec-

tion between customer co-creation and new product development is consistent with the re-

search by Tijmes (2010), who claimed that this connection in innovative context is statisti-

cally insignificant and improves performance only a little. 

 

It is difficult to say whether product platform approach (Robertson and Ulrich, 1998) is con-

sidered benefitial by representatives of start-ups or spin-outs. There was only one respondent 

that recognized how product platform approach reduces the additional costs of meeting spe-

cific needs and this allows the firm to concentrate on more accurate satisfaction of the needs 

of key customers. 

 

5.2 Differences of start-ups and spin-outs in new software development process 

 

RQ2: How new software development structurally differs among start-ups and spin-outs? 

 

Start-ups speed of software development is increasing because all free time and money is 

spent on the development of technology.  Speed does not mean quality, while agile and flex-

ible iterative approach to software development does (Miller, 2001).  Ultimately, the main 

pattern observed during interviews with representatives of spin-outs is that four out of five 

clearly expressed that they use agile philosophy and frameworks related to it.  According to 

Colby et al. (2015), Bavani (2009) and Ahimbisibwe et al. (2015) the success is directly 

connected to the implementation of agile frameworks.  This study is insufficient to prove or 

disprove this argument due to the sample size since respondents do not directly associate the 

design of their new software development process to success. 

 

There is a bias in the existing managerial literature that there is initially more freedom and 

options to develop a start-up rather than spin-out. In the spin-outs, however, highly-skil led 

people often come from research projects on similar topic and stay in the project (evidence 

of importance of high motivation). These findings support previous findings by Czarnitzk i 

et al. (2013) who claimed that spin-outs usually drive more significant employment growth 

than start-ups. 
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The findings from this research are not sufficient to contradict Koster (2004) research that 

claimed that spin-outs are positioned one stage forward compared to start-ups which do not 

have any assistance from the industry. Meaning that spin-outs are quite similar to start-ups, 

that do not have any funding from the beginning. The more detailed funding timeline and 

research on the direct effects of funding source on success of new software company is 

needed. 

 

5.3 Factors influencing software development process 

 

RQ3: What factors affect the NPD process and software development process of software 

start-ups and spin-outs? 

 

Results showed relative consistency with previous research findings. Mostly contributing to 

findings by Mäkelä (2008), which are: product quality, development cost and development 

time and Colby et al. (2015) framework. Table 13 presents color-coded answer to this re-

search question. MacCormack (2001) argued that user engagement at an early stage is vital 

for the success of innovative technology product/service. Indeed, the respondents mentioned 

User/customer requirements a few times, more from start-up side. Again, the successful new 

product development process yields to considerable extent on the amount and relevance of 

innovative ideas suggested at the concept generation phase as well as company’s ability to 

utilize the appropriate approach to consumer research. (Van Kleef and Van Trijp 2003). The 

answer to this question is truly consistent with previous studies. 

 

Presence of the people factor is supported by Nonaka and Takeuchi (1986) findings that team 

capabilities (hiring top talent) and entrepreneurial leadership are one of the main success 

factors. The respondents used the term “vision” which was not reflected in earlier literature 

review in this study. Another factor is time-to-market-related. It supports the Skok (2010) 

suggestion that scaling and realizing business opportunities is essential for innovative soft-

ware companies. Last but not least, internal time-management is mentioned by respondents 

of both types of companies which speculates that speed of development is considered another 

crucial success factor. 
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Table 13. Success Factors that affect the NPD process in both start-ups and spin-outs 

Start-up Spin-out 

Management vision 

Time scale 

User requirements 

Customer request 

Time to market 

Entering new market 

Available team 

Sometimes client feedback 

Vision of own path 

Business opportunities 

Team communication 

Time-management 

Motivation and commitment of the team 

End users’ suggestions or complaints 

Advice from experts 

Team skills 

 

 

5.4 Characteristics of successful Finnish start-ups and spin-outs 

 

RQ4: What characterizes most successful and profitable examples of innovations that have 

already been commercialized in Finland in the software industry? 

 

Among the factors that influenced the success of the commercialization of innovation, many 

were named, they can be divided into six subgroups presented in Table 14: People-related, 

Product-related, Customer-related, Market-related, R&D-related. The results show con-

sistency and answers were easy to classify. 

 

The success factors of start-ups and spin-outs correspond to the viewpoints of Colby et al. 

(2015) and Sadhakar (2012). Communication, feedback and collaboration are on the top of 

the list, this can be explained by the size of both start-ups and spin-outs – there are greater 

focus on the people factors then on the other aspects of creating a new product (Cohan and 

Unger, 2006). Similar to conclusions of MacCormack (2001), user engagement seems to 

play a pivotal role in the software development processes among Finnish start-ups and spin-

outs. Product-related factors named are similar to previous literature on the benefits of the 

product platform and agile approach – as software product quality is directly linked to the 

process of its manufacturing (Ulbert, 2014). 
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Table 14. Success factors of start-ups and spin-outs 

People-related Product-related Customer-related 

Vision and passion;  

Motivated team of profes-

sionals; 

Strong advisory board 

Focus on product; 

Deliver good quality prod-

ucts; 

Create reliable solutions; 

High attention to details 

Understand trends and cus-

tomer needs; 

Be close to clients from the 

beginning; 

Satisfaction of end users 

with the service; 

User-friendly platform. 

 

Market-related Process-related R&D-related 

Have a competitive asset; 

High number of users; 

Offer easiest-to-use product 

on the market; 

Offer the most comprehen-

sive SaaS on the market 

Good team management; 

Speed of realization 

Invest in research and de-

velopment; 

Research background; 

Knowledge base 

 

The numerical values of comparing software development practices in start-ups and spin-

outs is clearly visible in Figures 15 and 16. The average indicators according to the frame-

work by Colby et al. (2015) for start-ups and spin-outs differ. While start-up average product 

development readiness index rates 83.2, the spin-out average value is 78.2. The study-wide 

average was determined to be 73. The biggest fluctuations are in staffing: start-ups outran 

spin-outs by 20.5 points and time/budget category, where spin-outs again fall behind by 11 

points. These numerical findings could be interpreted as following: start-ups show better 

performance in software product development than spin-outs. 
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6. CONCLUSIONS 

 

The thesis studied the phenomenon of new product development process in the context of 

Finnish start-ups and university spin-outs. The chapter summarizes the implications for the-

oretical and managerial communities. Propositions for further research are made, with a con-

nection to the previous studies in the area. Limitations of this study are discussed in the 

subchapter 6.3 

 

6.1 Theoretical contribution 

 

In this scientific work, the subject of the emergence of new software was expanded, thereby 

reducing the gap in the study of management practices in the newly established start-ups and 

university spin-outs. The results of the study imply that theoretical framework for new soft-

ware development process has to be created and it should manage customer knowledge ef-

fectively. 

 

The theoretical interest of the research concerned the scope of the process of creating new 

software as part of the process of commercializing innovation, both in start-ups and in uni-

versity spin-outs. The results shed light on, among other things, the practical application of 

methodologies for an agile development approach in the newly created Finnish high- tech 

enterprises. Also, application to practice of such concepts as market-oriented behavior and 

customer co-creation is considered. Evidently, the focus shifts to the inclusion of clients in 

the new software development process already during the early stages, which confirms the 

earlier studies. 

 

By significant part this thesis contributes to the enrichment of theoretical knowledge on the 

processes related to the commercialization of high-tech innovations by academic spin-outs 

because it highlights the specifics of product development practices and customer co-crea-

tion in such ventures, as well as draws the framework for the success factors related to them. 

Thesis also discusses on the point of how agile approach is ubiquitously used in new software 

development of spin-outs in connection to contemporary trends in the area. 
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6.2 Managerial implications 

 

The results of this research are mostly applicable for the founders and members of start-ups 

and spin-outs who are looking for the right way to develop new software products. Consult-

ing firms and bigger companies’ management who are working with start-ups may find some 

interesting points also. The information presented in this study could prove suitable for IT 

industry experts, entrepreneurs, business students and academic and business consultants. In 

general, this thesis has clarified the process of new software development in Finnish start-

ups and could be valuable for anyone interested in this topic. 

 

In the modern chaotic environment of which is the high-tech market, it is quite difficult to 

distinguish winners and prospective start-ups from just another mobile game developers. 

Hopefully, this thesis is relevant to interested academics and experts on the commercializa-

tion of IT developments in Finland. Research will always be relevant, since it is trying to 

open the veil of internal operations of companies that are about to take over the world mar-

kets. 

 

During the writing of this thesis, a thought has been developing all along. In order to develop 

innovations, it is necessary to learn how to measure their effectiveness, depending on such 

parameters as management style, approach to new software development, funding sources, 

team motivation and many others. Thus, this study described how the approach to software 

development can influence the company's success and therefore contributed to possible fu-

ture management framework focused on measuring start-up effectiveness from the opera-

tional point of view. 
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6.3 Limitations and further research 

 

As the thesis findings show, the commercialization process is highly complex, and its pro-

found study requires extensive knowledge and insight on the subject. This thesis had a clear 

and focus on the research questions, thus it was important not to step away from the init ia l 

plan. The author did not cover the specifics of software development from technology point 

of view in this research and did not conduct nor include any financial figures and calculat ions 

related to the research area. No connection to other activities of the start-ups and spin-outs 

were made as this could have biased the direction of the research. 

 

Qualitative method of data collection implies that the researcher easily influences infor-

mation. During all phases, presence of researcher during data collection process was una-

voidable and could have affected answers of the interviewees. The size of the sample is 

small, however reasonable for the research purposes. 

 

The results of the study suggest that future research can be focused on the exact task and 

new software development process management, a proper quantitative research can add 

value to the achieved findings. A suggestion is made that different angle of the phenomenon 

can be researched, meaning that new software development process is unique and dynamic 

in every company, so it has to be supported with serious internal company-level research, 

which could identify the nature of networks of internal relationships. 

 

It would also be relevant to conduct similar research in consumer products industry to deter-

mine how the new product development is perceived by the start-ups and SMEs and how 

these companies are engaging with customers. Geographical scope of such research should 

be bigger in order to obtain comprehensive data and develop region- wide patterns. The  

sample size is suggested to be more than two hundred companies. 

 

From the point of view of relation of spin-outs to the university and its activities, the study 

provided very limited insight and could be continued to the area of innovation system com-

munications concerning e.g. funding, execution and so on. Most importantly, the study does 

not cover the measurement of the impact of funding from different institutions. Further study 
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is required to analyze the implications of university-based innovation funding in more detail 

and compare the findings with existing literature. 
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APPENDICES 

APPENDIX 1 : Interview questions. 

 

1) What is the field of the start-up/spin-out? 

2) What is the number of employees of the start-up/spin-out? 

3) What is the year of founding of the start-up/spin-out?  

4) What is the nature of funding does the start-up/spin-out use?  

5) Do you follow any framework for new software development?  

6) If yes, which one? If no, why? 

7) How customers are involved in the new software development process?  

8) What success factors do you personally believe are the most important for the success of 

innovative software start-up/spin-out in Finland? 

9) What is the most important in NPD process success? 


